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STRUCTURAL CHANGES IN JAPAN’S URBAN SYSTEM
FROM 1990 TO 2010

Kai LIU", Tamba Sahr DAUDA?
'Fuzhou University, Fuzhou, China, *University of Tsukuba, Tsukuba, Japan

Abstract: An urban system is a group of cities acting in close cooperation with one other.
An examination of the factors of change in an urban system at the national scale remains
to be done, given data limitations and research issues (e.g., scale, boundary). This study
aims to clarify the spatiotemporal pattern of Japan’s urban system (JUS) and then to
elucidate the characteristics of change and the related factors, based on an inter-regional
travel survey conducted in Japan from 1990 to 2010, as well as numerous official
censuses. The results demonstrate the entire system’s compactness, the dominance of the
metropolises and the local system’s bipolarization under the hierarchical structure of JUS,
with the establishment of hub cities and the development of infrastructure during the two
decades from 1990 to 2010. Finally, this study explains the factors of change with
consideration of socio-economic characteristics and inter-regional interaction.

Key Words: inter-cities’ linkage, geo-spatial multivariate analysis, Japan’s urban system.

Introduction

An urban system can be regarded as a group of cities acting in close cooperation with each
other. There are particular channels for persons, logistics, information, energy, capital, etc.,
flowing between the cities, whereby each city is supplied with the necessary “nutrients” for
growth and each regional area is supplemented with mutual functions (Murayama 2000). The
interaction between the cities brings about the expression of various regional attributes as the
characteristics of the city group. Measuring this interaction is vital to understanding the
formation and evolution of the urban system. Moreover, modeling the space of flow among
cities and measuring its relationship with regional indexes in the context of an urban system
bring insight on interpreting the cities’ positions in a changing urban system.

Considering the achievements in research on national urban systems, numerous studies have
elucidated the urban system pattern in terms of inter-cities’ flow, such as the formation of
national urban system and its changing process (Murayama 1982), the patterns of spatial
interaction and the hierarchical structures (Song et al. 2008), and the connectivity of Chinese
cities in the world city network (Derudder et al. 2013, Yao et al. 2018). Considering the
background of China’s high-development of infrastructure, Wang (2010) identified the inter-
cities’ container transport hubs and their distribution-aggregation pattern in a Chinese urban
system, and Sun (2016) revealed the relationship between the China’s hierarchical urban
system and high-speed railway (HSR) network planning. Besides, the change of population
scale (Wang et al. 2005), telecommunication flows (Dong et al. 2014), and innovation
connection (Zhou et al. 2017) are also used to model the urban system.

Spatial scales adopted in empirical studies of urban systems (networks) are hierarchical and
multilayer, consisting of three levels: international (Smith and Timberlake 2001, Guimera et al.
2005, Choi et al. 2006, Wang et al. 2015), national (Murayama 1982, Song et al. 2008, Yu et al.
2008, Wang 2010, Leng et al. 2011, Zhen et al. 2012, Derudder et al. 2013, Sun 2016) and
regional urban systems (Wang et al. 2005, Dong et al. 2014, Zhou et al. 2017). For example, at
the international scale, some studies have focused on the world city network (WCN) and its
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hierarchy (Smith and Timberlake 2001), some have compared the WCN in terms of different
flow elements (Choi et al. 2006) and some have investigated the international linkage and role
of the WCN by specifically targeting one country (Wang et al. 2015).

Investigating the hierarchical structure of an urban system can help us better understand its
formation, change and reshaping processes. Measuring the scale of the urbanization index
(e.g., GDP, population, commuting flow) provides justification for identifying the centrality of a
city within an urban system. At the municipal (intra-city) scale, urban compactness can be
reflected in terms of the balance of the availability of work with the number of residents, the
advantages of the degree of accessibility and the dominance of urban resources. Between
urban areas and suburban areas, the imbalances in population migration, the gap in job-
housing choices and people’s need and willingness for commuting activities have led to the
bipolarization of urban development levels within metropolitan areas.

Differently, at the inter-city scale (e.g., province, country, international), the inter-regional traffic
infrastructure can not only affect the compactness of the whole urban system, but also the
segmentation-aggregation, uniformity-diversity, coordination-independence of the secondary
(sub)urban system, shaping and controlling smaller local parts of the individual cities’
secondary systems. Cities with fewer urban resources and potential tend to be marginalized by
cities that hold central positions within the urban systems; this is also regarded as a reason for
the bipolarization (or multipolarization) of the urban system. How to mitigate such bipolarization
and how to find balance in such development toward the synergetic interaction among central
cities and lower-class cities within an urban system must be studied as meaningful issues.

Problem statement, literature review and research purpose

In this section, the authors will herein reveal the research gap reflected within the field of urban
system studies in terms of spatial scale choice, the obtaining of data and the interpretation of
change factors, accompanied by a series of literature review. The previous studies include
investigations of the formation processes of urban systems and the hierarchical structure of
urban systems at different scales. However, most of them used the given administrative
divisions as their analysis unit, bringing the problem of territorial heterogeneity due to the
boundary, size, etc.

Furthermore, multi-view studies focusing on aspects of controllable scale and carried out with a
combined-verified approach have rarely been performed in the field of urban system studies,
excluding a handful of references in the research of Sun (2016), for example. The national HSR
system forms the basis of the urban network pattern at the national scale, while the inter-urban
HSR system satisfies people’s travel needs within urban agglomerations at the regional scale
(Sun 2016). In the context of Japan’s urban study, considering that Japanese aviation system
has been dominated by governments, the emergence of other traffic networks (e.g., HSR,
highway) can be understood as a reflection of neoliberal policies that stimulated the
transportation-oriented development after the late 1990s. For better seeking and realizing the
reasonable urban planning for mitigating the problem of overly centralization and local
depopulation, Japanese urban planners had reported a series of polices, such as the planning
of networked compact cities (cf. the white paper from MLIT 1989-2000), as well as Japanese-
suitable division methods of functional urban area, such as daily living sphere (MLIT 1990,
2010), urban employment area (CSIS 2015). As mentioned by Murayama (2000), different
factors determined urban systems in different scales and they affected different patterns of
diffusion process. Undoubtedly, it is necessary to model the pattern of urban system in terms of
different transportation modes, from a comprehensive perspective and at a uniform and
reasonable scale in the context of Japan’s urban system. More related explanations will be
presented in Section 2.1.
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The third example of areas within the field of study that have been ignored so far is the
preconceived idea of administrative planning. The urban and the countryside should not be
divided with a strict boundary. They are typically mixed within a complex cooperated system.
Here, the authors should mention Japan’s special administrative planning. Municipalities in
Japan consist of thousands of cities, special wards, towns and villages. However, the meaning
and scale are completely different from other countries’ administrative divisions (e.g., China).
Japanese urban planners have strongly promoted a long-term urban policy, such as networked
compacted cities, local hub-city conservation, combined metropolises, daily living spheres, etc.,
in order to face the urban problems of an aging society, depopulation and local recession. The
area division adopted by previous studies was mostly based on the traditional administrative
boundary. Different from them, this study uses the policy-based division as the spatial unit,
defined by MLIT (1990, 2010) and supported by Morikawa (1998)’s theory of the daily living
sphere. By doing so, the scale bias and the above-mentioned problems can be weakened.
About this point, Section 2.1 will introduce in detail the Japan’s master plan and guideline policy
on the administrative division.

On the other hand, owing to the data shortage and the data inconsistency at the national and
international scales, many scholars have preferred to carry out their research on urban systems
as constructed by a single kind of flow. Burghouwt et al. (2003) confirmed that the hub-and-
spoke network of European airlines required a concentration of traffic in a spatiotemporal
dimension, and its configuration was described along with the distribution of traffic change.
Guimera et al. (2005) put forth that a city’s global role in the aviation network was based on the
city’s inter-community and intra-community connections; they also suggested that the multi-
community structure of the network leaded to the anomalous value of centrality. Some scholars
have analyzed information flows — for example, Sina mico-blog (China’s twitter) (Zhen et al.
2012), knowledge flows (Lu and Li 2010, Matthiessen et al. 2010, Zhou et al. 2017) and
information communication (Dong et al. 2014) — to model the national urban system.

However, inter-urban interaction retains multiplex channels for moving persons, logistics,
information, energy, capital, etc., via mutual functional cooperation (Murayama 2000).
Moreover, the passengers’ ability to choose the transportation modes and the competition
between the different transportation industries may cause distortion in the results of a study of
the urban system model. In this paper, the authors analyze Japan’s urban system (JUS), using
person flow data for all kinds of transportation modes (cf. Section 2.2) and aiming to overtake
the data limitations outlined above.

Certainly, there are also many studies that have discussed a regional or national urban system
in Japan, like Murayama (1984), Nishihara (1994), and Yokura (2016). Murayama (1984) and
Nojiri (1993) investigated patterns of freight flows in Japan, pointing the way to understanding
industrial locations and confirming spatial structures of regional economic activities. The
relationship between the socio-economic features and the urban system pattern has also been
considered at the regional or national scale (e.g., Murayama 1984, Nishihara 1994). However,
all of these studies used the traditional administrative boundary as their spatial unit and they
used a single type of flow to construct the urban system. Considering this, it is crucial to fill the
noted research gap in the context of JUS studies.

The social network analysis is a quantitative analysis method proposed in the field of sociology.
Recently, it has been widely used to analyze the flows of international flights, trades or cities’
spatial structures and to understand the hierarchy that is formed through the interactions
between cities. Globalization and World Cities Research Network (GaWC) has mustered
hundreds of publications that analyze the global urban network using this theory, such as
Taylor (2004) and Derudder et al. (2003, 2007, 2013), who pioneered a powerful database and
approach to understanding the world city network. However, only using producer services or
other single variables as the indicators, as in Taylor (2004)s work, but not taking into

119



Kai LIU, Tamba Sahr DAUDA

consideration the functional difference affected by other economic sectors, transportation or
industrial flows, the results would potentially be biased or distorted (Lee 2008). Therefore,
following the GaWC research group’s basic theory and Lee’s standpoint, this study modifies the
original social network model, carrying out a series of analyses in terms of the connectivity of
inter-city linkage and the national centrality of cities, using a high-quality database (1990-2010)
from Japan’s Government (Government of Japan 1990, 2010).

Urban centrality is a city’s essential characteristic in terms of general function, based on which,
most cities usually have corresponding particular characteristics that accompany the specific
socio-economic, political, and cultural tasks or other human activities taking place there (Wang
et al. 2005). Previous studies have attached importance to the modeling of centrality indexes
integrated by cities (nodes) and inter-city/-regional relations (links) within the urban system
from a shallow viewpoint. However, the consideration of the urban function differentiation (e.g.,
industry composition, economic status, urban resource facility, etc.) within the urban system is
lacking. Most of the research has not paid enough attention to the interpretation of the impact
of socio-economic features on this system from the individual-local (e.g., inhabitant attribute,
local character) viewpoint.

Changes in the transportation network are not only a requirement of urban socio-economic
development, but also a reflection of the changing characteristics of the urban system
structures. Although the analysis of the dynamic process of urban systems in respect to the
urban function was put forward on a classic theory derived from Christaller’s Central Place
Theory (Johnston 1982), these above-mentioned papers did not look at the functional
interpretation of urban cooperation as a major issue. Wang et al. (2005) mentioned that the
dynamic evaluation of the urban system is actually equal to the differential growth process of
the city and that the difference in urban function is one of the key factors leading to the change
of urban system. Unfortunately, their target area was limited within China’s one province. They
mapped the spatiotemporal pattern of the hinterland within a regional urban system over the
span of fifty years, using private business census data. However, these achievements did not
receive further verification (e.g., connecting them to the consideration of socio-economic
indexes) because of the lack of data precision; the same was the case with Guo and Bai
(1999).

Reviewing previous studies, we found that aside from elucidating the spatial pattern of the
urban system, how to clarify the regional development and its related factors has rarely been
addressed. Urban systems and their spaces of flow should be studied as being of equal value
and importance. Performing multi-view studies that considered the issue of the urban system
on a uniform scale by the way of introducing reasonable factors to explain the pattern within the
urban system’s mutual feedback mechanism, not just those resting on constructing this pattern
itself, may bring some unknown research interests. In brief, an examination of the changing
processes of the national urban system and the related factors, with consideration for the socio
- economic features, is urgently needed to fill this research gap.

Against the above-mentioned backdrop, the purpose of this paper is to clarify the
spatiotemporal pattern of the urban system in Japan and then to highlight and elucidate the
change mechanisms of JUS and the related factors from 1990 to 2010, based on the inter-
regional travel survey (ITS) in Japan (MLIT 1990, 2010) and numerous other official censuses.
The rest of this paper is structured as follows. First, Section 2 focuses on transport
infrastructure development and planning in Japan. In addition, Section 2 explains the data
production and methodological framework. Then, Section 3 highlights the results of the
spatiotemporal pattern of the hierarchical urban system in Japan, and it then reveals the factors
causing the changes in JUS using two kinds of multivariate analysis, combined with qualitative
investigation. Last, Section 4 summarizes the key findings and conclusions and it reaffirms the
originality and significance of the study.
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Methodology

Introduction of the daily living sphere and transport infrastructure development
in the context of Japan’s urban planning

A regional urban system is generally understood as an urban system organized on the regional
scale in which a regional hub city plays the pivotal center. On the other hand, a prefectural
urban system is organized on a prefectural scale, in which a prefectural capital is generally
occupied in the top tier of the urban hierarchy. Differently, because of Japan'’s situation (narrow
territory, special administrative division, etc.), the characteristics of Japan’s urban system are
reflected on three levels: a national urban system with centralized state power, a regional
urban system based on the domain of the prefecture and a daily urban system based on the
commuting area gathering its surrounding population (Yokura 2016). Fig. 1 illustrates how to
understand the system of the daily living sphere (DLS), its referents (MLIT 2010) and other
academic propositions discussed by Morikawa (1998). Furthermore, the arrangement of the
DLS as the analysis unit in this study will also be highlighted in this section.

Certainly, other kinds of area division can also be used to model the changing pattern of
national urban system, like Martinus et al. (2019) that examined the spatial pattern of industry,
commuting and agglomeration to innovation for giving an overview of the development of JUS.
However, the DLS used in this context is a kind of policy-based functional area, and this study
is using this way of area division to model the pattern of the national urban system of Japan.
The change of population, commuting rate and industry structure can affect the spatial pattern
of the commuting area or the urban employment area within one DLS. Differently, how these
factors drive the change of JUS, what can be seen from the structural change of JUS and how
the change can be explained by using this DLS as the analysis unit to model the JUS are the
target of this study. Clarifying the spatiotemporal pattern of JUS and elucidating the
characteristics of change and the related factors from 1990-2010 require a unified area division
in this context, otherwise the dataset of regional indexes cannot be integrated in the same GIS-
based environment.

The DLS has a size between the domain of the prefecture and the daily commuting area in the
context of Japan’s urban planning. DLS is generally set up by dividing a prefecture into several
areas from the viewpoint of a functional area. A city-region means a regional daily living
sphere, which includes a core city and its neighboring rural areas most closely connected with
the city both economically and socially. A metropolitan area can be regarded as a kind of nodal
region at the DLS level, and the influence of Japan'’s local core city is well reflected and leading
the typical daily human mobility of the DLS in this structure (Morikawa 1998). This paper
regards the DLS as another term of conurbation (i.e., a networked compact city) that can be
adopted to fit its research purpose. The definition of DLS has taken into account the state of
the urban functional cooperation, the preservation of local hub-cities and the promotion of
human mobility. Using a DLS as an analytical unit to model JUS is suitable and acceptable for
addressing the shortages due to scale problems (i.e., territorial heterogeneity, boundary
inconsistency) and cities’ functional incompleteness.

Before constructing the pattern of the JUS, it is necessary to highlight the background of
transport infrastructure development and planning in Japan during the period from 1990 to
2010, which helps to understand the particularity and practicality in terms of actual situations
and policy implementation within JUS. The planning of Japan’s transport infrastructure system
can be traced back to 1969 with the proposal of a national spatial structure plan presented by
the Japanese statesman Kakuei Tanaka' to build the nationwide high-speed railway network,
spreading all over the country. Although this policy was difficult to fully realize and it was
postponed owing to financial shortage due to the end of a high economic growth period by the
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Impression of the daily living sphere

Fig. 1— The impression of the daily living sphere and how to use it as the analysis unit
for constructing the pattern of the JUS

oil crises, deficits and depopulation, it certainly promoted Japan’s development of transport
infrastructure and it brought with its regional economic booms. The Ministry of Land,
Infrastructure and Transport (MLIT) has tried to amend this policy to satisfy passengers’
demands and to maintain economic prosperity since the 1980s, after which HSR, airport,
railway, highway, subway in (metropolises), Internet and other transport infrastructures began
to hold great importance, considering the task of restraining the centralization of the three
metropolitan areas (i.e., Tokyo, Nagoya and Osaka) and preserving the domination of regional
core cities and other collection centers or transit points. Fig. 2 shows the major transport
infrastructure development and planning in Japan from 1990 to 2010, from which some
findings will be found to support our results in Section 3.

Data production in a GIS-based environment

This section highlights data production in a GIS-based environment. First, it is necessary to
introduce comprehensive regional indicators for clarifying their impact on the urban system.
This paper strives to fill the research gaps noted in the previous section. However, utilizing the
data scattered across various resources presents a challenge, as it does coping with the big
data storm in the modern IoT (Internet of Things) society. Unlike most previous studies that

122



Structural Changes in Japan's Urban System from 1990 to 2010

shallowly limited the consideration on the pattern identification of the urban system but paid no
attention to explore the underlying mechanisms of the impact of the regional feature on the
urban system, in this study, many regional attribute variables covering diverse fields, including
population, economy, transportation, industrial composition, human facility, etc., are introduced
to improve reliability and to provide the project with a multivariate analysis.

-
o =

£y Mowaipont
Ly Fistiogai
LS Expanded ormeintained sirport
=——— Newor maintxined HER

'HSR under construction Fa
——— Other cxisting HSR

Fig. 2 — Major transport infrastructure development and planning in Japan from 1990 to
2010
Note: Reorganized by the authors based on MLIT (1990, 2010), Land, Infrastructure and Transport White
Paper (MLIT 1989-2000), and website information (source: http://www.mlit.go.jo/en/index.html).
For a better understanding of Japan’s long-term master plan on infrastructure development, the map
focuses on the new HSR, HSR under construction (to 2010), planned HSR (only mentioned in
governmental plans) and newly built HSR (during 1990-2010).

As outlined in the previous sections, the approach in this study for measuring JUS formation
and change was based on the scale of DLS. That is, all original data has been recalculated by
the authors in order to match this scale. The next stage in this paper is an explanation of the
Inter-regional Travel Survey (ITS) conducted in Japan from 1990 to 2010, which was carried
out as a national project for capturing human mobility in terms of all transportation modes
among 207 consistent zones (i.e., DLS). According to MLIT (2010), Japan is divided into 207
zones, mainly based on the urban functional complementation and the mutual intra-regional
commuting rate. Moreover, the authors’ efforts in data collection and summarization of
transportation flows and socio-economic variables over these twenty years are hard but
satisfactory. Fig. 3 shows a map of the study area and the regional division, on which the
location, ID and place name of each zone can be found.
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Fig. 3 - Study area and regional division

Note: Dots show the central city of each daily living sphere and the ID corresponds to the place name
(omitted here). Datasets of 1990 and 2010 have already been integrated based on the area division of
this map

Datasets used in this study are summarized in Table 1. Particularly, the authors integrate all
raw data at different scales from multiple sources into one unitary scale — that is, the DLS —
and then produces the original dataset in a GIS-based environment. By using these data, this
study designs a statistical model to demonstrate the relationship between the pattern of JUS
and the socio-economic features, following and learning from the achievements of previous
studies, such as Murayama (1984) and Nishihara (1994). Note that all census data shown in
Table 1 is aggregated on a municipal basis, i.e., Shikuchoson scale?, given that the biggest
difficulty is the data’s inconsistency, this needed to be surmounted. In short, the authors
collected the municipality-based raw data (1990 and 2010) from a variety of sources and they
integrated them within the same GIS-based table according to its zone code as unique
identifier, and then they merged the zones within the same DLS, and it lastly used the summary
calculation for obtaining the dataset shown in Table 1. In addition, considering it was necessary
to lessen the data bias due to the coexistence of an absolute value and a relative value, all
variables (x) have been transformed into standard form, using the formula: .

ira=—
Koarar— Emin
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Dataset and corresponding sources

Table 1

ID | Variable Source ID [Variable Source
1 Annual passenger | Inter-regional 14 | Rate of in-migrants Basic Resident
flow (outflow) for Travel Survey in Register (MIC
different purposes | Japan (MLIT 1990, 2010a)
2 Annual passenger 1990, 2010) 15 [Annual sales of Census of
flow (inflow) for merchandise Commerce (METI
different purposes 1994, 2007)
3 Proportion of day- | Population 16 | Number of employees
time population to | Census (MIC per store
night-time popula- |1990, 2010b)
tion
4 Commuting rate 17 | Employment Population
outward to prefec- population Census (MIC
ture 1990, 2010b)
5 Population 18 | Employment rate for
primary sector of the
economy
6 Percentage of aged 19 | Employment rate for
people (>65) secondary sector of
the economy
7 Population density 20 |Employment rate for
tertiary sector of the
economy
8 Population growth 21 | Number of privately- Statistics of
rate owned vehicles Privately-Owned
(+or-) Vehicles
(AIRIA 1990,
2010)
9 Gross national Reporton Pre- |22 |Number of railway National Land
income fectural Acco- stations Numerical
unts Information
(Government of Download Service
Japan 1990, (NLNIDS 2010)
2010)
10 |Agriculture Statistics of 23 | Number of cultural
population Agricultural In- facilities
come Produced
11 | Agricultural income (zhgﬁg)': 1990, 24 | Dummy variable of the
produced isolated island
12 |Value of shipments | Census of Man- |25 | Number of high-
of manufactured ufacturers way interchanges
goods (METI 1990,
2010) — -
13 | Number of emplo- 26 | Superiority of airport

yees per factory

access
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The GIS dataset provided by MLIT is updated yearly and is not invariable; thus, the authors
have downloaded the 2010 dataset. That is, the dataset for successive years (before 2010) is
not available. However, some GIS data, such as the shape-file of railway stations, includes
information about the architectural age or usage age. Hence, the authors revised these shape-
files from 2010 and recreated those of 1990 using the GIS technology.

Annual inter-regional passenger flow among the 207 zones quantifies the centrality scale that
expresses urban dominance within the entire JUS; this is a kind of long-term inter-regional flow
for four different purposes: business, tourism, private affairs and other. Three kinds of
transportation indexes — i.e., the ratio of human mobility for each purpose (not including the
category of other or unknown) — were calculated for measuring the regional difference of
passenger behaviors. It should be noted that ITS data does not include the daily commuting
flow, which tends to be more of a short-term intra-regional flow (MLIT 1990, 2010). Thus,
another two transportation indexes — i.e., the proportion of daytime population to night-time
population and the commuting rate outward to the prefecture — were obtained from the
Population Census (MIC 1990, 2010b) and they are introduced to measure an urban center’s
conglomerated power exerted on its surrounding commuting areas. Variables 1 to 4 correspond
to the indexes of the transportation flows.

To explain why each variable is introduced into the analysis process, the research purpose and
questions should be reiterated. The variables are not only introduced to model human mobility
within JUS (e.g., variables 1 to 4), but also to measure socio-economic attributes within each
zone (e.g., variables 5 to 26). Variables 5 to 8 and 14, focusing on the population, percentage
of aged people, population density, population growth rate and number of in-migrants, capture
the regional population features. Variables 9, 11, 12 and 15 are collected to consider the
economic strength of three major industries. Variables 12, 13, 16 and 17 to 20 measure the
employment population indexes in three sectors. Variable 21 reflects the vehicle transport
capacity. Variables 22, 23, 25 and 26 consider the infrastructure service levels. Variable 24 is
the dummy variable for the isolated island, which is an important geographical element.
Particularly, the superiority of airport access (S;) of zone i is calculated by using the form of the
gravity model,

Lnfa,xry)
5[ = Ei"! dz =

In

where a is floor area of the airport, v is the annual number of passengers, n is the number of
airports, and dj, is the Euclidean distance between the city center of the urban i and airport n.

In addition, neglecting the scale bias (partly from the regional differences of size, population,
etc.), but giving importance to the avoidance of a collinearity problem, the authors use both
absolute variables and rate variables (such as values 3, 4 and 5, and 15, 16 and 17). This is
also useful for dividing similar values, or values with collinearity, into different factors. In other
words, it might make us to get less monotonous factor results but more changeable results. For
example, if using employment rate instead of employment population, value 14 with value 15-
17 will terribly cause the problem of collinearity. This influence might be more problematic than
the scale problem and thus not acceptable. Sometimes, the factor analysis also provides
incorrect results. To avoid this collinearity problem and to consider the scale problem as fully as
possible, the authors fully brought into play the potential of different and complex available
datasets and they attempted to build a better model by undertaking the variable transformation
(both standard transformation and logarithmic transformation), as mentioned above.
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Constructing the pattern of the hierarchical urban system

In the national urban system, a city’s influence indicates its national centrality (NC). This study
devised a model for measuring the centrality indexes in JUS by using the ITS dataset, rather
than the equation of prestige centrality, following Lee’s (2008) approach. Through the values of
NC, which city is connected to how many other cities in JUS, what passenger volumes are in a
certain city and which connected city has the most volume can be examined. To calculate NC,
a city’s local centrality and the connectivity of inter-city linkage should first be examined. The
equation of local centrality (L)) is defined as follows:
L t | F;
g-1 q\h--i'&I
where g is the total number of cities (207), t is the number of cities whose passenger flow is
directly connected to the city i is higher than zero, Myis the average total flows of all cities

calculated as the equation: I(0 +D)/g , Wherein O and D express the row and column
elements within the 207x207 OD matrix. F; is total summation of inflow and outflow via city i.

Here the word “local” isn’t a geographical concept but means one part of the whole system, i.e.,
the limited area formed by the direct-connection relationship between cities. This L;also reflects
the city’s dominance within the sub-urban system. Next, the connectivity of inter-city linkage
(Cy) is measured according to the following equations:
Cij :;’x Li® L; (i %)
o+ D)
m=—-—
-
where m is the average flow of all inter-city linkages, r is how many inter-city linkages have
zero-higher number of passenger flows; fjis the number of the round-trip flow between city i
and j. Cjcan be regarded as the product of the weight value of the local centrality of the origin
and destination cities. Herein, the NC (N;), which implies the city dominance referred to the
whole urban system, can be defined as follows:
g

N = Z [{H—Jx L; x LJ.-] = Z'fij

=1
This Ni can be regarded as the total summation of C;, which reflects the dominance of city /
referred to the whole urban system. After the calculation of NC, the authors performed
hierarchical classification to reveal the spatiotemporal pattern of JUS.

Performing a series of geo-spatial multivariate analyses and the study framework

This section explains how to apply the socio-economic variables, covering diverse fields in both
1990 and 2010, to conduct a factor analysis to capture the dynamic regional attributes. Then,
the relationships between the hierarchical urban system and the regional functional differences,
as well as further mechanisms of change in Japan’s urban system and the related factors, are
discussed via the canonical analysis. Fig. 4 indicates the study framework.

First, data cleaning and production are performed to obtain a clean OD matrix and table listing.

All indexes are loaded into a GIS-based database at the scale of DLS level. Second, through
the calculation of the centrality index and the hierarchical classification of NC and inter-regional
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linkage strength, the hierarchical structure of JUS and its changing patterns from 1990 to 2010
are investigated (cf. Section 3.1). At the same time, the centrality index and two other
transportation variables are introduced into the next statistical model as one of the variable sets
for the following canonical analysis. Next, the socio-economic attributes are entered into the
factor analysis process to clarify the regional attribute pattern in Japan (Section 3.2). Fifth,
canonical analysis is used to understand the relationship between transportation factors and
regional attribute patterns from 1990 to 2010 and to observe the interdependency between
these two kinds of changing indexes (cf. Sections 3.3 and 3.4). Finally, considering
transportation infrastructure development and planning, as well as the rethinking of the actual
national situation in Japan, this study makes a combination of quantitative and qualitative
analyses and it provides an interpretation, discussion and conclusion to answer the final
research question, i.e., revealing the changing mechanism of JUS and its factors (cf. Section
4).

Fig. 5 highlights the analysis process of the factor analysis and the canonical analysis. As
Murayama (1984) noted, the regional socio-economic characteristics and inter-regional
interactions are mutually associated and they are basically in a heterogeneous but analogous
relationship. Therefore, the introduction of regional socio-economic factors can bring insight on
the understanding of inter-cities’ linkage and characterizing the pattern of urban system.
Following Murayama’s (1984) approaches, one of the tasks was to integrate the complicated
patterns of socio-economic attributes into a small number of simple ones to deeply examine the
potential spatiotemporal pattern among the socio-economic variables. In this study, through the
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factor analysis according to two matrices filled with regional attribute variables from 1990 and
2010, a 414x5 matrix of factor scores is given. Five columns of factor scores can be seen as a
set of concentrated regional attributes coming from the raw data. The 414 rows correspond to
the 207 zones at two periods. Based on the results of factor analysis, the regional attribute
patterns in Japan (factor scores of 1990 and 2010) and their change (subtraction of 1990’s
factor scores from 2010’s) can be drawn in the map of Fig. 3.

O-D matrixes of Oiher transportation Socio-economic
passenger flow mddexes varishles
Distmation Destination Vahae Attribute Adiribuie
;E, A y: B g E F E c E D
(1990) g (2010) (1990) | (2010) (1990) (2010)
Nmﬂmﬁwm Factor scores
A : E | « Mepping
o A i Relationship between transportation [ \ Socio-economic
- ] Y, and regional attribute pattern < /‘ patterns (1990-2010)
AY
BoF L% (1990-2010) D
i S
-\ . 5 :\I L//
N
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— ’| /Lm
& subtraction s,
.\. ., .
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G*-H* D*.C* =
- , 1
., (— Subtraction

I dependency of the changes in Japan®s arban
system and the changing regional attribate pattern

Fig. 5 — Process of factor analysis and canonical analysis
Note: A, B, C, D and E correspond to each matrix. A’ and B’ fill in the values of NC.
C’and D’fill in the factor scores. C*, D*, G* and H* are matrices after the transformation.

Meanwhile, the social network analysis is used to consider the transportation factors within
JUS. After combining the results of NC and the matrix of five other transportation indexes —
i.e., the ratio of business behavior, the ratio of tourism behavior, the ratio of private affairs, the
proportion of daytime population to night-time population and the commuting rate outward to
the prefectures (cf. Section 2.2) — the next stage is to perform the canonical analysis on two
sets of normalized matrices for two times, corresponding to the relationship between the
transportation factor and the regional attribute pattern at two periods (Fig. 5). In addition, using
the result of subtracting 1990’s matrices from 2010’s matrices, the interdependency of the
changes in JUS and the changing regional attribute pattern are also investigated using the
canonical analysis. Herein, this study has provided an accomplishment in urban system studies
under the consideration of regional attribute variables covering diverse fields by performing a
variety of statistical analyses to reveal the changing mechanism of JUS and the related factors
from 1990 to 2010.
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Results and Discussion

Four parts of the results will be presented in order to better understand the results and giving
the key findings. Following the study framework shown in Fig. 4, this study successfully clarified
the spatiotemporal pattern of JUS and it elucidated the characteristics of change and the
related factors from 1990 to 2010, by performing a series of geo-spatial multivariate analyses
(cf. Section 2.4). In addition, the change mechanisms of JUS from 1990 to 2010 can be
qualitatively summarized and explained based on these findings.

Hierarchical structure of Japan’s urban system and its change

Table 2 shows the results of calculating the centrality index and the number of cities within
each hierarchy. Comparing the results of 1990 with those of 2010, we can see that the total
transportation (M) increases about 36.3%, the entire transport capacity (m) strengthens nearly
18.2% and the number of inter-city linkages (over zero) becomes more than 15.5% higher. This
proves that the development of Japan’s transportation was quite remarkable from 1990 to
2010. Moreover, the Jenks natural breaks classification, regarded as a useful data clustering
method designed to determine the best arrangement of values into different classes for
statistical mapping (Surhone et al. 2010), is performed to identify the hierarchical structure of
JUS. This classification method seeks to reduce the variance within clusters and to maximize
the variance between clusters.

Hereupon, the authors divide six groups of cities within the hierarchical structure of JUS and
then they show that, while the bipolarization between the higher and lower classes becomes
more outstanding, the lower classes try to pursue the higher ones and to shrink the gap
between them (cf. the 4th and 6th classes of Table 2). At the same time, focusing on this
bipolarization phenomenon within JUS and digging up the significant evidences of it, the
increase of cities in the 1st and 3rd hierarchy implies the segmentation-aggregation and
uniformity-diversity of the top-class (sub)urban system (e.g., areas next to Tokyo, Nagoya,
Fukuoka), as well as the coordination-independence of the secondary (2nd and 3rd class cities
mainly) (sub)urban system (e.g., areas surrounding Japan’s mega-cities, some regional hub-
cities and some emerging new-towns). In other words, the hierarchical structure of JUS tended
to be more compact from 1990 to 2010, because of the strengthening of inter-cities’ linkage
and the development of these sub-urban systems. This detail can be reconfirmed hereinbelow.
Through the hierarchical classification of NC, this section further identifies the spatial structure

Table 2
Centrality index and the number of cities within each hierarchy

1990 2010
M, 19288 | M, 26290
m 319 | m 377
r 12478 | r 14416
1st 19 | 1st 26
2nd 35 | 2nd 32
3rd 35| 3rd 45
4th 52 | 4th 41
5th 33 | 5th 35
6th 33 | 6th 28
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of JUS and its changing patterns.

Focusing on the nodal flow, which has a 10% higher ratio of linkage amount to total amount,
and the linkage among five major metropolitan areas (Tokyo, Nagoya, Osaka, Hiroshima and
Fukuoka), Fig. 6 vividly illustrates the hierarchical structure of JUS in 1990 (a) and in 2010 (c),
as well as it highlights its changing patterns (see sub-graphs b and d) within the mathematical
axis space. Colors and sizes of the dots indicate 207 cities within six hierarchical clusters. The
line expresses the spatial pattern of the nodal flow and the linkage among several major
metropolitan areas. For a better understanding of the changing patterns of JUS, Fig. 6b and
Fig. 6d abstractly simulate this change. The horizontal axis means the average distance to
Tokyo®, while Tokyo is placed at the zero point. The left and right directions of the horizontal
axis, respectively, correspond to the west and east of Tokyo. The vertical axis expresses the
normalized value of NC*. Japan’s territory can be geographically divided into seven parts. Each
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Fig. 6 — The hierarchical structure of Japan’s urban system and its change (1990-2010)

part includes one or more mega-cities. Therefore, Tokyo, Nagoya, Osaka, Sendai, Hiroshima,
Fukuoka, Sapporo and Okinawa are particularly shown for better understanding the change of
JUS in Fig. 6.

Seven dotted lines show the datum line of seven mega-cities’ relative distances toward Tokyo
in 1990. Comparing Fig. 6a and Fig. 6¢, meanwhile comparing Fig. 6b and Fig. 6d, this section
proves several key findings as follows: 1) Nodal flows toward the metropolises are notable. In
particular, Tokyo can be appointed as the leader of JUS in Japan, as nodal flows are more-or-
less aggregated from even the cities that are far from Tokyo, proving that JUS in 1990 was
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mononuclear. However, JUS in 2010 tends to become polycentric. The inter-city HSR system,
especially that connecting to regional core cities or metropolises, has grown vigorously during
1990-2010. However, the regionally unbalanced development of transportation has brought
about a serious gap between the Pacific Ocean coastal area and the Sea of Japan coastal
area, as well as between the urban areas and the countryside. This detail can be supported by
Fig. 3. 2) The dominance of these 8 metropolises (shown in sub-graph d) strengthens during
1990 to 2010. The linkage among the metropolitan areas becomes more obvious, especially
those at Tokyo, Nagoya, Osaka, Hiroshima and Fukuoka. If combining this result with Fig. 3,
we found that the inter-city HSR system, especially that connecting to regional core cities or
metropolises, has grown vigorously during 1990-2010. However, the regionally unbalanced
development of transportation has brought about a serious gap between the Pacific Ocean
coastal area and the Sea of Japan coastal area, as well as between the urban areas and the
countryside. 3) The spatial pattern of JUS becomes compact (Fig. 6b, Fig. 6d), and the
accessibility of the whole system also has an obvious increment, because the long-distance
transport cost® is substantially reduced. Fig. 3 and MLIT’s white paper (MLIT 1989-2000) also
implied that the development of the aviation industry has been remarkable, causing other
industries, like tourism, to prosper. Moreover, the development of highways can split the
transport burden with other transportation modes, can mitigate the unbalanced urbanization
and can make metropolises more compact.

Regional attribute patterns in Japan and their change

This section attempts to integrate the complicated socio-economic attribute patterns into a
small number of latent factors by applying the factor analysis onto the geographical matrix of
414 (207x%2) rows of zone IDs and 22 columns of regional attributes (Table 1). Referring to the
results of the factor analysis shown in Table 3, it can be seen that most socio-economic
variables provide evidence of a high communality of over 0.70. Five factors with high
eigenvalues were obtained from the factor analysis (Table 3). These five factors account for
80.26% of the total variance. According to the high factor loadings and their corresponding
implications shown in Table 3, the authors hence refer to these five factors (I to V) as follows:
scale of urbanization; population growth rate; industry and commerce; agriculture and cultural
facilities and tertiary industry; isolated island and airport access.

In detail, factor | reflects high loadings in many categories, like population, GDP, employment
and number of railway stations, which means that this factor is strongly associated with the
urban development level and scale of urbanization. While factor Il displays a high negative
percentage of aged people and a positive population growth rate, it is unquestionable to give
the above-mentioned name. In the case of factor lll, indexes about industry and commerce
(e.g., Nos. 11 and 13) have a higher loading, but negative loadings in the variable: employment
rate for the primary sector. Therefore, the authors identify this factor as industry and
commerce. On the contrary, agricultural population and agricultural income produced present a
higher loading in factor IV. Furthermore, this factor also appears to have a higher positive
correlation to the number of cultural facilities. Finally, factor V can be explained as the
characteristics from the dominance of the tertiary industry, the isolated island situation and the
advantageous airport access.

After interpreting each factor’s pattern, the distribution patterns of the socio-economic attributes
are mapped using the normalized factor score. Fig. 7 depicts their distributions from 1990 to
2010, as well as their changing patterns. Referring to the thematic maps illustrated by Fig. 7,
we can clearly identify the extent of every factor displayed in every DLS zone and how its
pattern changes. Dots show the central city of each DLS (this is the same as in Fig. 3). The
colors of the dots express the numerical classification of the factor score. From the color’s
gradient and tone, the socio-economic pattern at two time periods and their changes can be
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Table 3
Factor analysis of socio-economic attributes (1990-2010)
No. | Variables Communality Factorjoadings __
) | I I v vV
1 Population 0.96 0.92
2 Percentage of aged people 0.84 -0.87
3 Population density 0.79 0.80
4 Rate of in-migrants 0.78 0.77
5 Population growth rate 0.84 0.80
6 Gross national income 0.94 0.95
7 Number of privately-owned vehicles 0.87 0.80
8 Agricultural population 0.80 0.93
9 Agricultural income produced 0.86 0.91
Value of shipments of manufactured
10 goods 0.63 0.6
11 Number of employees per factory 0.63 0.78
12 Annual sales of merchandise 0.83 0.89
13 Number of employees per store 0.83 0.51 0.55
14 Employment population 0.96 0.93
Employment rate for primary sector of the
15 ewﬁm{w primary 0.83 073
Employment rate for secondary sector of
16 e economy 092 081
Employment rate for tertiary sector of the
17 economy 0.88 0.88
18 Number of railway stations 0.85 0.92
19 Number of cultural facilities 0.80 0.68 0.48
20 Dummy variable of the isclated island 0.49 -0.64 0.65
21 Number of highway interchanges 0.82 0.88
| 22 Superiority of airport access 0.41 0.48
Eigenvalue 7.75 2.73 2.61 2.37 2.20
Percentage of total variance 3522 1241 1185 [1076 [10.01
Accumulative percentage 3522 |4764 |5948 |70.25 |80.26

exhaustively read, zone by zone. To keep the data precise and consistent, the numerical
classification of each category’s factor score is performed using the same calibration (Fig. 7).
Then, the regional attribute pattern of the whole JUS and its changes are revealed as follows.

The scale of urbanization strengthens widely but slightly, especially in the Pacific Ocean
coastal area, Seto Inland Sea area and metropolises (Fig. 7a, Fig. 7b, Fig. 7c). However,
urbanization declines slightly in depopulated areas like Chugoku, Shikoku and Kyushu District,
and the in most isolated islands. This phenomenon can be interpreted and understood as
Japan’s regional imbalance of urban development levels and potential. Although a few areas
near the seven major mega-cities present a slight improvement of this factor's score, the
development levels of most DLS urbanizations are stagnating or even retrogressing (Fig. 7c)
under the consideration and precondition of urbanization year-on-year growth in JUS.

Because of the economic crisis brought by the collapse of Japan’s bubble economy in 1991,
the population growth rate related to the whole of Japan slows compared to the 1980s.
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Oppositely, it increases in the suburban areas of the metropolises because of the development
of suburbanization. The population growth rate in the depopulated areas may be negative (Fig.
7d, Fig. 7e, Fig. 7f). After the bubble economy, Japan witnessed a steady and slow recovery
from 1990 to 2010. The results suggest that the population grew in the suburban areas in 1990
(Fig. 7d), but in 2010, it become somewhat weaker (Fig. 7e). This can also be regarded as a
reflection of the development of suburbanization. The re-growth of population with high growth
rates in the inner area of megacities in 1990 can also be verified (Fig. 7d), while in 2010 this
trend is limited in several few metropolitan areas (Fig. 7e). If comparing with Fig. 2, we can see
an astonishing proposition: the transport infrastructure development in Japan promoted more
population growth and immigration, while some depopulated areas were not able to enjoy the
urban resources and they reluctantly allowed their population to gradually shrink. This
phenomenon is known as the “straw effect” in the context of Japan®.

Except in a few areas, industry and commerce develop remarkably and become prosperous,
especially in the border areas of the metropolises (Fig. 7g, Fig. 7h, Fig. 7i). To some extent,
this can be considered a slight recovery from the burst of Japan’s bubble economy since the
2000s. The agriculture in Japan is quickly and widely falling into decay, except in the
surrounding areas of the metropolises. Additionally, the number of cultural facilities (primary
schools, mainly, based on the authors’ calculation) decreases, clearly because of Japan’s wide
depopulation (Fig. 7j, Fig. 7k, Fig. 71). This detail further corroborates that the negative impact
on agricultural productivity and primary school maintenance have been intensely influenced by
these factors (e.g., depopulation, straw effect and regional imbalance).

The tertiary industry and airport access develop dramatically, especially near the areas where
new airports are constructed (Fig. 7m, Fig. 7n, Fig. 70). Considering the previous findings and
the information from Fig. 2, this study confirms that Japan’s recovery is remarkably associated
with the development of tertiary industries, including aviation. In addition, isolated island areas
are usually tied to few areas by a weak linkage (Fig. 6), and airport access seems to be their
only channel to the Japanese mainland (e.g., Okinawa). This is why factor V indicates higher
scores in isolated island areas but it does not show an obvious increase in the patterns of
change there.

Relationship between transportation factors and regional attribute patterns

After revealing the regional attribute patterns in Japan and their change by using the factor
analysis, the canonical analysis is used to understand the relationship between transportation
factors and regional attribute patterns from 1990 to 2010 and to observe the interdependency
between these two kinds of changing indexes (Fig. 4, Fig. 5). This section attempts to reveal
the relationship between transportation factors and regional attribute patterns using the
canonical analysis. Moreover, the results of the canonical analysis provide rich hints that can
be linked with the verification of exploratory hypotheses. Following the process mentioned in
Section 2.4, the authors present the results in Fig. 8.

The descriptions of Y4 to Ys (transportation factors) and Xy to Xs (factor scores of regional
attributes) are defined as follows: Y is national centrality; Y is the ratio of business behavior;
Y3 is the ratio of tourism behavior; Y, is the ratio of private affairs or homecoming behavior; Y5
is the proportion of daytime population to night-time population; Ys is the commuting rate
outward to the prefectures; X4 is the scale of urbanization; X, is the population growth rate; X3
is industry and commerce; X, is agriculture and cultural facilities; Xs is tertiary industry, isolated
island and airport access. Though viewing two sets of canonical variables on three or two
levels — i.e., U* and V*, autocorrelation within groups of Y4 to Yg and X4 to Xs— the canonical
correlation between them can be determined. From the structural equation highlighted at the
bottom of each sub-graph and the arrows from the original variable factor (Y* and X*) toward
each canonical variable (U* and V*), the factor loadings against the canonical variable pairs
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Factor [V: Agriculture & cultural facilities

.
*

Factor V: Tertiary industry, isolated island & airport access

Fig. 7 — Factor score distributions of socio-economic attributes from 1990 (left) to 2010
(middle) and their changing patterns (right)

135




Kai LIU, Tamba Sahr DAUDA

can also be checked in detail; this implies cross influence among them. Four canonical vectors
are obtained for 1990, and three for 2010, at the 0.01 level of confidence. In-group correlation
coefficients (dotted lines) can also be read, which indicate the scale of collinearity between the

variables.
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Fig. 8 — Canonical analyses of the relationship between the transportation factor
and DLS'’s attribute pattern in 1990 (left) and 2010 (right)
Note: *Significant at the 0.01 level of confidence (same as Fig. 9)
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Overall, the results prove the following: 1) The 1st pair of canonical variables in both 1990 and
2010, as the highest canonical correlation between Y-set and X-set, implies that Yy has a
strong positive correlation against X; because its canonical loadings are high and have the
same sign. This reveals that the dominance of urbanization has a strong and mutual effect with
the national centrality. This sequitur can also be proven from Y, and Ys and Yg toward X.
Moreover, from Y3 and Y, and X3 and X,, we find some weak positive correlations. This proves
that tourism, private affairs or homecoming behavior, as well as the prosperity of industry,
commerce, agriculture and culture may affect each other significantly. On the contrary, it is
clear that Y3 and Y4 have a negative correlation against X4, which means that urbanization may
restrain tourism, private affairs or homecoming behaviors; 2) Similarly, the remaining canonical
variable pairs can also be used to find the hidden relationships among the variables, as well as
to discover the key arguments. Considering the second pair of canonical variables in 1990, Y5,
Ys and Ye have strong positive correlations against X;, X3 and Xs, which reveals that the
development of secondary industry, commerce, tertiary industry, airport access and population
growth have effects from (or on) the remarkableness of business behavior, day-night
population diversity and long-distance commuting rates. Moreover, Y4 and Ys have negative
correlations against X;and Xs;. Indeed, this is a kind of antithetical effect among the variables in
the second canonical variable pair. This shows their opposite relationship to each other. 3)
Considering the case of 2010, we found that the results vary in the changing indexes and it is
not easy to compare the results between 1990 and 2010. At a minimum, the results from 2010
are generally consistent with the ones from 1990, except regarding Y. Unlike the case of 1990,
the relationships between the day-night population diversity and the development of secondary
industry, commerce and tertiary industry and population growth become negative correlations.
It can be regarded as a phenomenon of the changing JUS, which will be considered in the next
section. 4) Simply stated, the urban functions and the characteristics of transportation
experienced a remarkable change during the period from 1990 to 2010. Considering the low
correlation values of the third and fourth canonical variable pairs (<0.4), discussions of these
categories are omitted here.

Interdependency of the changes in Japan’s urban system and the changing regional attribute
patterns

The same analyses performed in Section 3.3 are performed between the changing values of Y-
set and of X-set to highlight the interdependency of the changes in JUS and the changing
regional attribute patterns. Accompanying the findings from Sections 3.1 and 3.2, the kinds of
places where the centrality index and the socio-economic features changed can be discussed
together. Considering that the study’s purpose is highlighting and elucidating the change
mechanisms of JUS and the related factors, however, sometimes the results of the canonical
analysis could not explain all changes or match the findings grasped in a simple way of
visualization. This is because a country’s mechanisms of change are quite complex,
uncontrolled and highly random, with collinearity and regional bias. Moreover, it is difficult to
unilaterally explain using the quantitative model. Therefore, in this section, this study confirms
and it verifies some passable hypotheses based on the analyses and it further provides a
qualitative interpretation supporting the whole study (Fig. 10).

In brief, the changes in national centrality (Y¢) and in day-night population diversity (Ys) have
positive correlations against the changes in urbanization (X1) and in tertiary industry and airport
access (Xs), following the general situation. Additionally, the change in the long-distance
commuting rate (Ys) has a negative correlation against the changes in industry and commerce
(X3). This can be understood as, for example, a place that has a remarkable industry and
commerce may not have a high commuting rate outward to the prefectures, and vice versa.
The same results can also be seen between Y, and X;. Conversely, the changes in day-night
population diversity (Ys) have a positive correlation against the changes in industry and
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Fig. 9 — The canonical analysis of
the relationship between two
kinds of changing indexes

commerce (X3), as the place with highly developed industry and commerce may tend to attract

a larger commuting population. Finally, the changing ratio of tourism behavior (Y3) and the
changing long-distance commuting rate (Ys) have positive correlations against the changing
population growth rate (X;) and the changes in tertiary industry and airport access (Xs), but
they have negative correlations against the changing scale of urbanization (X4). This is
because more tourism and external commuting activities tend to promote population growth, as
well as the development of tertiary industry and airport access. However, it can also
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simultaneously cause counter-urbanization and depopulation to some extent, as mentioned in
Section 3.2.

Conclusions

This study aims to clarify the spatiotemporal pattern of the urban system in Japan and then to
highlight and to elucidate the changing mechanisms of JUS and the related factors. Based on
the inter-regional travel survey conducted in Japan from 1990 to 2010 (MLIT 1990, 2010) and
on the numerous other official censuses, the hierarchical structure of JUS is constructed. After
that, a series of analyses were performed to reveal the regional attribute patterns,
understanding the relationship between the transportation factors and the regional attribute
patterns from 1990 to 2010 and lastly discussing the interdependency of the changes in JUS
and the changing regional attribute patterns. The results prove that the changes have taken
place in terms of the entire system’s compactness, the metropolises’ dominance and the local
systems’ bipolarization under the hierarchical structure of JUS, with the establishment of hub
cities during the post-war high economic growth period and the development of infrastructure
during the two decades in question.

The change mechanisms of JUS, with consideration of socio-economic characteristics and
inter-regional interactions, are qualitatively summarized and explained in Fig. 10. In summary,
owing to the progress of urbanization, the development of transport infrastructure and the
development of aviation and tertiary industry, the dominance of metropolises has been
remarkably enhanced, causing JUS to become more compact and the inter-regional
interactions among cities to strengthen. At the same time, three major industries tend to be
developed and promoted toward the outer edges of the metropolises. Although this can bring
about some favorable circumstances in some areas, the industry recession and the decreasing
population become profound in the depopulated areas, which can be regarded as the so-called

®  Progress of urbanization Promotion and development of three major
® ‘Transport infrastructure development and +)| industries towards the outer edge of metropolises
planning n # I
n . s e 4
® matic d:wempmml of aviation and | *. ~ Industry recession and decreasing population in
Y auduetry /y\ . a4 depopulated arcas
R RN . l
r.” Y
-
Enhancementof dominance from metropolises £--------- '| Mutual competition in regional urban system

|

More compact urban system and enhancement
of interregional interaction

| Growing national urban system with enhancements
of interregional interaction

Fig. 10 — Change mechanisms of Japan’s urban system from 1990 to 2010

“straw effect” in Japanese. Additionally, mutual competition in regional urban systems can be
considered while the compact national system takes shape. Accordingly, JUS is generally a
growing national urban system, with the enhancements of inter-regional interaction.

Overall, this study would have been valuable even if it only measured the hierarchical structure
of JUS and its changing patterns. The exploratory analysis of what might be associated with
the changes in JUS’s hierarchical structure may also be useful for building hypotheses; to a

139



Kai LIU, Tamba Sahr DAUDA

certain extent, the achievement of this study can serve as the case of a kind of explored-
hypothesis verification. Considering about the originality that can be confirmed in this study,
performing multi-view studies that considered the issue of the urban system on a uniform scale
by the way of introducing reasonable factors to explain the pattern within the urban system’s
mutual feedback mechanism, not just those resting on constructing this pattern itself like most
previous studies, have brought some unknown research interests. This study also provided an
examination of the changing processes of JUS and the related factors, with consideration for
the socio-economic features, aiming to fill the research gaps mentioned in Section 1.

Considering about the research limitation, explaining the causes of the changes seems quite
ambitious and valuable, which means that a more rigorous approach should be taken to deeply
explore the explanations for these changing mechanisms. Moreover, the description of
Japanese policies and the transport infrastructure development and its association with the
pattern of JUS are not fully explained in this context, which means that more future studies
should be done for linking the findings of this study towards the previous studies and for
providing academic verification to the MLIT’'s document.

As a consequence, this study is an accomplishment in urban system studies. Furthermore, in
this research, the authors introduce regional attribute variables covering diverse fields —
population, economy, transportation, industrial composition, human facility, etc. — as a
research innovation compared to previous studies. Through a series of geo-spatial multivariate
analyses, the changes in JUS and their factors are successfully addressed. Not only
researchers and scholars, but also urban planners and the general public can find material to
suit their interests, arguments and reference needs. This study possesses the value of
providing guidance for urban planning optimization and urban development sustainability in the
context of Japan.
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Notes

1. Kakuei Tanaka, Japanese Prime Minister (1972-1974), proposed the “Plan for
Remodeling the Japanese Archipelago” in 1972, to promote the development of land in
Japan.

2. The Prefectures of Japan (Todéfuken) consist of 47 prefectures, forming the first level of
administrative division in Japan. Each prefecture consists of numerous municipalities.
There are four types of municipalities in Japan: cities, special wards, towns and villages.
In Japanese, this system is known as Shikuchdson.

3. This study calculates the average distance ( d ) from city i to Tokyo based on the
utilization ratio of three different major transportation modes as its weighted values,
across multiple times at different distances. Its equation is defined as follows:

d= ged; + Bedy +vds
case ‘.d < 100; 100 = d < 200:200=d = 300; 300= d < S00; 500=d < 750; 750 = d < 1000 and d = 1000}

where d;, d; and dzare the distance (km) by train, automobile and airplane, respectivel);.
a, B and y express their corresponding utilization ratios. Moreover, ¢ indicates eight
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distance cases of the line distance (d) from city i toward Tokyo: d<100; 100<d<200;
200=d<300; 300=d<500; 500=d<750; 750=d<1000 and d=1000. a, B and y in these cases
are defined and published by the MLIT (2010).
4. In this study, the equation of normalization of national centrality ( N ) is calculated as
follows:

N —min {N}
max{N;} — min{N;7}

J.IIT|_'- =

N{ € {ln(N)Li €[1, 2070 €(D,1] e =0 and s> 0

5. According to MLIT (2010), the long-distance transport cost is defined as the one over
750 km. The meaning of “straw effect” in Japanese can be found in the website of
Wikipedia, https://ja.m.wikipedia.org/wiki/ A & —%h 3
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Abstract: This study focused on exploring and analyzing management planning in the
administration of local government, management of public services, and governmental
leadership, while determining and analyzing the problems faced in the district
management, as well as the possible development model for district management. This
study used the constructivist approach (discovery and assimilation), and it involved 10
respondents. The results showed that in the district management in East Flores regency,
the management of planning had not been implemented optimally; the management of
public services had not been implemented optimally, effectively and efficiently; and the
governmental leadership had been properly implemented in terms of service, but it had not
been optimally implemented in terms of administrative management duties. The
management development in the aspect of management of planning was expected to be
carried out through these stages: setting goals, developing commitment to goals,
developing effective action plan, following the steps of achieving the goals, and
maintaining flexibility of planning.

Key Words: development of planning management, public service management,
governmental leadership, administration of local government.

Introduction

The shift of the administrative paradigm from centralization to decentralization in essential had
promoted change in the administration of government, development and public service in the
course of good governance. In the globalization era, the public demand to government was for
the government to implement the functions of the state properly (Curristine et al. 2007). This
demand was normal and should be responded by the government by implementing significant
and directed changes. In addition, the changes that were implemented by the government
through planning, designing and realignment of organization and its management were positive
in order to follow the progress of service paradigm into something that was currently highly
expected by the public. Good governance could be achieved by administrating effective and
efficient local government, implementing an evenly distributed regional development, and
delivering quick, inexpensive, simple and high quality public services (Huther and Shah 2005,
Adisasmita 2011, Nasution 2016).

Nowadays, the main problem faced by the government was the poor management, but not on
what the government does, but on how the government did. The government failure in
achieving public welfare was in its management (Winston 2006, Hepburn 2010, Keech and
Munger 2015). It meant that the management factor plays a significant role in achieving the
purpose of the state pursued by government in the aspect of social life. The fact was that
people often complain about governance, one of which was the poor behaviors of the public
apparatus for giving unsatisfactory services, such as the unfriendly attitude and throwing
responsibility on each other. This condition had brought on the sarcasms about the poor
behaviors of the public apparatus, such as: “if you could slow it down, why would you speed it
up?’, “if you could make it difficult, why would you make it easy?”, and “if you could make it
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expensive, why would you make it cheap?” (Siswadi 2012).

Through the spirit of reform that came along with decentralization, it was necessary to execute
the management alignment of the government in comprehensive, basic and conceptual
manners, and to rebuild governmental management to be more responsive towards public
demands and aspirations as well as external changes. This was in line with the government’s
spirit in the current President Joko Widodo administration, which was expressed in Nawa Cita.
One of the agendas in Nawa Cita was to build clean, effective, democratic and reliable
governance (Hafidz 2017, Hernayanto and Dewi 2017). Besides, the shift of paradigm in the
administration of the government to be more system-oriented had made the role of
management significant for a cooperation system. Thus, in the administration of the local
government, management played a role to deal with local issues through collaboration between
the classical approach (which focuses on productivity, technology, work design and methods,
and the blue print of local governmental management), and the social approach (which
emphasizes the attainment of efficiency and harmony in the workplace environment).

Management, in practice, was inseparable from policy. The management of local government,
as demanded by the change in laws, should also transform along with the demand of
globalization (Passaris 2006, Raharjo 2011). Management of local government, in the
perspective of decentralization, aimed to accelerate the decision-making process to be more
efficient, it increased the responsiveness to public needs, it accelerated the quality
improvement of public services, it reduced the political intervention, it encouraged innovations,
and it increased the personnel diligence and motivation (Pitono 2014). Many local
governmental organizations in Indonesia had been mixing up the main duties and functions
implemented by the organizational elements. There were staff functions and auxiliary functions
that carry out operational activities of citizen administrative services or licensing services, or
other activities directly related to the public. On the other hand, the line function that was
supposed to play an important role in the operational activities was often paid less attention,
both in terms of given authority and facilities.

The district (Kecamatan), as an organizational unit in the local government, had a strategic
position as being in the front line to directly deliver services to the public with different
backgrounds, needs and ever-changing demands (Zuhriyati and Rahmawati 2014). The district
was the eye of the government to see, face and deal with the problems in the community. It
meant that the district serves the service mission entrusted for the line function, such as to
directly perform operational activities (to do, to act) of public services (Wasistiono et al. 2002).
District organization was viewed as representative of the state and of the agency of local
government that was always needed by the members of the community in the region. The roles
of the district and the district head (Camat) as guardian, public protector and public servant
should always be present in the function of the district.

This condition encouraged us as researchers to carry out a study focused on three main points:
1) the management of district in East Flores Regency in terms of management of planning,
management of public services and governmental leadership; 2) the problems that were faced
in dealing with the management of district in terms of management of planning, management of
public services and governmental leadership in East Flores Regency, East Nusa Tenggara
Province; and 3) the management development of district in terms of management of planning,
management of public services and governmental leadership in East Flores Regency, East
Nusa Tenggara Province. This study was expected to discover a new development concept
and model to be applied in the local government that could cover not only Indonesia, but also
foreign countries.
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Methodology

This study investigated the management development of local governmental administration at
East Flores Regency East Nusa Tenggara province Indonesia. This study was proposed and
designed to review and evaluate the local governmental administration to suggest several
strategies of development for the succession and stability of the local government world-wide,
especially in East Flores Regency, East Nusa Tenggara province, Indonesia. As a review, this
study was based on the constructivist approach. The constructivist approach was a form of
evaluation strategy based on basic assumptions that undergirded the constructivist paradigm. It
had at least two phases on its application. The first phase was the discovery (represented the
evaluator/researcher’s efforts to describe what was going on the researched object). The
second phase was the assimilation (represented by the evaluator/researcher’s efforts to
incorporate and to suggest new discoveries into the existing concept) (lofciu et al. 2012, Sutton
and Austin 2015).

To this evaluative research, the researcher of this study firstly highlighted and reviewed the
condition of the management at the local governmental administration in East Flores Regency,
East Nusa Tenggara province (the discovery phase), and he suggested a new model as
development on management at the local governmental administration in East Flores Regency,
East Nusa Tenggara province (the assimilation phase). Thereby, to execute these processes,
this study had employed several respondents whom were categorized into several titles:

. Regent of East Flores.

. Chairman of Regional House of Representatives of East Flores Regency.

. Assistant Regional Secretary for Government and Public Welfare of East Flores

Regency.

. Head of Regional Development Planning and Research and Development Agency of

East Flores Regency.

. Head of General Governmental Affairs Division of Regional Secretariat of East

Flores Regency.

. 5 representatives of district heads:

a. Head of Larantuka district — an urban district which had 18 sub-districts and 2
villages.

b. Head of Tanjung Bunga district — a district located at the eastern end of Flores
island which had the largest area (257.57 km? or 14.21% of total area size of
East Flores Regency), with 16 villages, and a general topography of waving
landscape and hills with a slope of 0-80° from the sea level, thus having a
relatively far and difficult access to several villages.

c. Head of East Adonara district — a district with the highest number of villages/
sub-districts (19 villages and 2 sub-districts), for which the access to the
capital of the regency must be done by sea transportation.

d. Head of West Adonara district — a district with 18 villages, for which the access
to services in several villages was relatively far and difficult in the west
monsoon season and the access to the capital of the regency must be done
by sea transportation.

e. Head of West Solor district — a district located in Solor island, with a
topography of hills, thus having difficult access to several villages in the west
monsoon season, and the access to the capital of the regency must be by
sea transportation.

~ WN -

[o2 BN}

The conceptual operationalization as conceptual framework with the theme of local
governmental strategies in improving the information technology-based integrated services and
the subtheme of the five strategies concept for reinventing the government, as well as their
definition, can be seen in the table of conceptual operationalization below (Table 1).
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Table 1

Conceptual Operationalization

Concept

Aspect

Indicators

Management of
District

1.Management of
Planning

Management of Planning in the District

2. Management of Public
Services

Management of Public Services in the
District

3. Governmental

District Governmental Leadership

Problems faced
in management

Leadership
1. Management of Internal Factors
Planning External Factors

2. Management of Public
Services

Internal Factors

External Factors

3. Governmental
Leadership

Internal Factors

External Factors

Management
Development of
District in the
Administration of
Local
Government

(Selected Topics
on the
Management of
Local
Government,
Wasistiono
2003)

1. Management of
Planning
(Williams 2001)

1.1. Setting goals

1.2. Developing commitment to goals

1.3. Developing an effective action plan

1.4. Following the stages of goal
achievement

1.5. Maintaining flexibility of planning

2. Management of Public
Services (Ratminto and
Winarsih 2008)

2.1. Service system emphasizing on
public interests

2.2. Service culture in the organization
of the service provider

2.3. Human Resources oriented on
public interests

3. Governmental
Leadership
(Wasistiono 2013)

3.1. Leader

3.2. Situation and Condition

3.3. Subordinate

3.4. Organizational vision and missions

Source: Williams (2001), Wasistiono (2003), Ratminto et al. (2008), Simangunsong (2016)

Results

Since the enactment of Law No. 22 of 1999 on the Local Government (followed by the Law No.
32 of 2004 and the Law No. 23 of 2014), all sectorial technical duties were entrusted by the
central government to the local government of the regency/city. This condition caused the
district organization to lose its authority to manage public services as it was taken over by the
sectorial administration of the regency/city government. The district only became an institution
which gave a recommendation to people who wanted to process licensing and citizen
administrative services. This eventually made the bureaucratic chain longer (Jabes 2005).

In addition, the amendment of the Law on Local Government had brought the effect that all
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budgets for sectorial development were now under the authority of the regency government
and implemented by the regional technical agencies and offices. The district’s authority to plan
and to implement the development in the district region was revoked. This condition described
that the district organization was currently like “a toothless tiger’, whose presence was felt, but
unable to do anything for the community (Kolopaking 2010). The dysfunction of the district was
caused by the absence of the authority to independently plan and manage the implementation
of governmental activities and services in their own region.

In relation with the change of the main function of the local government from promoter of
development to public service provider, the district should be and it was reasonably functioning
as center for public services (Pusat Pelayanan Masyarakat — PUSYANMAS, Wasistiono et al.
2009). Moreover, the district was actually a medium for the formulation of alternative programs/
activities of development and empowerment as its position was close to the community and the
villages/sub-districts.

The Law No. 23 of 2014 had confirmed that the purpose for the formation of the district in the
regency/city was to increase the coordination of the administration of the government, the
implementation of public services and community development in villages/sub-districts. This
regulation implied that the district had a strategic position and it played a functional role in the
governmental, development and social administration and services. The district was expected
to be a local agency that could deliver public services with clear and transparent procedures,
costs and delivery time. Therefore, the development of a district institutional model should be
directed to follow the development trend of organizational and public administration theories
(Motta and Schmitt 2013). District institutional development included aspects as follow: first,
organizational structure; second, personnel; third, work mechanism; and fourth, performance
measurement (Wasistiono et al. 2010). To ensure the implementation of district head’s duties,
the regent/mayor needed to delegate some of the administrative authorities to the district head
as mandated by the Law on Local Government. The delegation of the authority was not only to
provide legalization to the district head, but also to increase the effectiveness and efficiency in
providing public services and using public funds and facilities. The effectiveness and efficiency
of public services required good governance and management (Kefela 2011), which began
with public service-oriented planning and it was supported by visionary leadership.

The consequence of the delegation of authority was that there would be different workloads
between the districts which in turn resulted in a typology of districts: type A — a district with
heavy workload, and type B — a district with a light workload. The difference of type from the
workload had affected the allocation of resources, such as personnel, finance and facilities and
infrastructures. The implementation of position, duties and authorities of the district head in
Indonesia was varied between regions (Blomkamp et al. 2017). Some local authorities still
position the district head in an unclear situation. Most local authorities did not show a positive
political will in the delegation of some of the authorities from regent to district head, and that
district institution became susceptible to dysfunction as there was no clear duty to be entrusted
by the regent/mayor. The district head was demanded to play a role like in the past, as the
person in charge of a particular jurisdiction, but without a clear authority and source of finance.
In other words, there was an imbalance between the district head’s responsibility and the
district head’s authority and financing. As the implementation of Law No. 23 of 2014 on Local
Government and Government Regulation No. 18 of 2016 on Local Bureaucracies, the East
Flores Regency Government had issued the Regional Regulation of East Flores Regency No.
11 of 2016 on the Formation and Structure of Local Bureaucracies of East Flores Regency and
the Regulation of East Flores Regent No. 98 of 2016 on the Position, Organizational Structure,
Duties and Functions, and the Work Procedures of the District. Despite the fact that there was
a difference in characteristics between districts (area size, number of villages/sub-districts,
distance to the capital of the regency and geographical difficulty), both legal products were, in
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fact, uniform in typology (type A), organizational structure, duties and functions, and work
procedures of the district.

East Flores Regency was one of the regencies in the administrative region of East Nusa
Tenggara Province. It was an island regency with an area of 5,983.37 km? consisting of
1,812.85 km? of land area and of 4,170.53 km? of sea area. Administratively, East Flores
Regency consists of 19 districts, 229 villages and 21 sub-districts, and it consists of 251,611
inhabitants. The civil servant of East Flores Regency consists of 361 people. The distribution of
the districts, the villages/sub-districts, was presented in the table below (Table 2).

Table 2
Data of Area Size and the Distribution of Villages and Sub-districts in the Districts
of the Administrative Region of East Flores Regency

Distance
Island District to'the Village _Sub'- Area Ar(_ea size
Car:;::l of district size (in %)
Regency (km?)
(in km)
1. Wulanggitang 60.15 11 - 225.85 12.46
2. Titehena 50.18 14 - 154.84 8.54
3. Tanjung Bunga 28.24 16 - 257.57 14.21
4. lle Mandiri 11.40 8 - 72.76 4.01
5. Larantuka 3.37 2 18 48.91 2.70
6. Demon Pagong 26.12 7 - 85.40 4.71
7. lle Bura 66.45 7 - 118.32 6.53
8. Lewolema 12.74 7 - 92.84 5.12
East Flores Land 18 1,056.49 58.28
9. West Solor 61.41 14 1 128.20 7.08
10. East Solor 72.24 17 - 66.56 3.68
11. South Solor 35.43 7 - 31.58 1.74
Solor 1 226.34 12.50
12. West Adonara 18.15 18 - 79.71 4.40
13. Wotan Ulumado 18.14 12 - 86.31 4.76
14. East Adonara 40.86 19 2 91.06 5.02
15. lle Boleng 55.14 21 - 49.30 2.72
16 Witihama 64.82 16 - 79.43 4.38
17. Kelubagolit 45.11 12 - 44.41 2.45
18. Central Adonara 38.33 13 - 42.73 2.36
19. Adonara 35.21 8 - 56.80 3.13
Adonara 119 2 529.75 29.22
East Flores Regency 229 21 1,812.85 100

Source: IDR JMD of East Flores Regency, 2017-2022 (processed by the Researchers)

The table above showed the geographical condition of East Flores Regency with the
distribution of districts and villages/sub-districts in 3 (three) large islands (eastern Flores land,
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Adonara and Solor). Tanjung Bunga was the district with the largest area, such as 257.57 km?,
while the districts with the highest number of villages were East Adonara (19 villages and 2 sub
-districts) and lle Boleng (21 villages). It was also known from the table that most of the districts
were located relatively far (low reachability) from the capital of the regency, resulting in difficult
and costly transportation for the access to and from the capital of the regency.

With the topography described above, the presence of the district was highly required by the
community. The district with good governance was considered as the agency of local
government of East Flores Regency for the role of guardian, public protector and public
servant. However, the reality was far from expectation. Districts in East Flores Regency could
not do much for the community. The districts had not been delegated with authority to plan and
to manage the administrative activities, the public empowerment and service appropriately.
One of the management aspects that was frequently complained by the community was the
public service management in the district. Public services delivered by the district were far from
satisfying the public expectations for quick, inexpensive, simple and good services.

There had been many members of the community complaining of the management of the
public services, such as in processing citizenship documents (identity card or KTP) with a long
procedure from the bottom level (RT/RW), village/sub-district and district, to the Population
Affairs and Civil Registration Agency of East Flores Regency. This kind of process was time,
cost and effort consuming for the community. The far location caused many members of the
community to use the service of illegal intermediaries (Calo) to process any document,
resulting in the increase of costs and, in many cases, time delivery. In addition, there were also
other problems, such as the unfriendly attitude of the apparatus in delivering services, and the
identity card printing that could take one to two weeks. To respond to the aforementioned
problems in public services, the East Flores Regency Government actually had issued the
Regulation of East Flores Regent No. 3 of 2008 on the Delegation of Some of the Authorities in
Governmental Affairs from Regent to District Head. One of the delegated authorities was the
implementation of citizen administrative service activities. Moreover, in 2016, the East Flores
Regency Government had also issued the Regulation of East Flores Regent No. 64.1 of 2016
on the Implementation of District Integrated Administrative Service (Pelayanan Administrasi
TelDR adu Kecamatan — PATEN) in East Flores Regency. However, both legal products were
still unable to be implemented at the practice level. This was because there were no regulation/
technical guidelines for the delegation of authority and the implementation of PATEN in East
Flores Regency, and due to the lack of support, personnel and logistics for the district.

In 2017, the total expenditure in the Regional Budget of East Flores Regency was of
74,935,809.22 USD, and the amount allocated for the 19 districts was of 3,584,971.16 USD (or
5% of the total allocated expenditure in the Regional Budget of 2017). Besides, the budget
allocation for the district in the budget year of 2018 can be seen in the table below (Table 3).

From the table above, the total allocated expenditure in the Regional Budget of East Flores
Regency in 2018 was 79,107,331.89 USD, with an Indirect Expenditure of 45,743,271.18 USD
(567.8%) and an Indirect Expenditure of 33,365,485.95 USD (42.2%). Of the total expenditure,
the total budget allocated for the 19 districts in East Flores Regency in 2018 decreased from
the previous year, such as 2,737,890.36 USD (3.46% of the total expenditure in the Regional
Budget) with an Indirect Expenditure of 2,056,750.51 USD (4.50% of the total Indirect
Expenditure) and a Direct Expenditure of 681,256.81 USD (2.04% of the total Direct
Expenditure). This budget allocation was relatively small and uniform without considering the
workload according to area size, topography, and number of villages/sub-districts with a
difficult topography. This had impact on the less optimal implementation of the duties and
functions of the district.
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Budget Allocation for the Districts in East Flores Regency (Budget Year 2011;,—)able s
No District Indirect Expenditure Direct Expenditure Amount

IDR in USD % IDRinUSD | % | IDRinUSD | %

1 | Wulanggitang 10786599 | 023 2404578 | oor | BRI 1047
2 | Titehena 89,007.58 0.20 2032373 | 00s | 1098710 | 0.14
3 | 1le Bura szbe L2t 0.11 2503192 | 008 | 78Z2TE8 | 0.10
4 | Tanjung Bunga 68,782.62 0.15 2400049 1007 | 9202271 |02
5 | Lewolema 08.62970 | 015 2320002 1007 | 930|042
6 | Larantuka 083 19202 | q2r | 2103075 | 0e3 | T9Ap0219 | 100

7 | e Mandiri 68,831,00 0.15 2129119 1 oos | 00128 | 01
8 | Demon Pagong S887840 1 013 2102007 1 o0s | 723291 | 010
9 | west solor 73,735,06 0.16 3198989 1 009 | 1090329 103
10 | South Solor 60,910.52 0.13 2581027 | oos | 8053023 | 01
11 | East Solor 8173338 | 018 2103808 1 006 | 10318331 1043
12 | West Adonara 9959005 | 022 2079538 | 006 | 12028212 1015
13 | Wotan Uumado | 7058875 0.15 2022587 | 006 | 9138 | 012
14 | Central Adonara | 87.597.34 0.19 2459151 oo7 | Ma09098 014
15 | East Adonara 15022394 | 033 0350095 | 019 | 2138015 [ 027
16 | lle Boleng 10279890 [ 022 2007 | 006 | 12389331 1016
17 | Witihama 69,1058 0.15 3198193 1 009 | 10088539 1 0.3
18 | Kelubagolit o0 0.21 280505 | 008 | 1208B55 | 015
19 | Adonara 0878170 | 015 2450034 1007 | B0E25T 104
Amount 20897335 | 5o | 8108340 | 5o, | 273134456 | 5o
E‘i’fj; Regiona BT2IGAT | 575 | BIBIAZE | 4, | 909156191 [ 19

Source: Regional Budget of East Flores Regency, Budget Year 2018 (processed by the Researchers)

The Indirect Expenditure for the district was used for salary and allowances for all the district
personnel in several district regions. The amount of the allocated budget in Direct Expenditure
as in the table above had influence on the implementation of the main duties and functions of
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the district. The districts in East Flores Regency received the number of funds that was
sufficient only for the routine activities. This was not in line with the mandate of the Law No. 23
of 2014, that as a local bureaucracy, the district must make a strategic plan to support the
accomplishment of the goals of the regency/city as stated in the IDR JMD. Therefore, the
district should be and it was reasonably granted with sufficient funds to enable it to make the
planning for the administrative, service and spatial development activities in its region
(Kolopaking 2010).

In terms of human resources, the placement of civil servants in the district seemed disordered
and poorly implemented, as seen in the table below (Table 4).

From the table above, the number of Civil Servants (PNS) placed in each district was not
distributed proportionally according to the area size and the workload of each district. For
example, in lle Mandiri, with an area of 72.76 km? and 8 villages in its territory, the number of
the district personnel was greater (21 civil servants) than in West Solor, with an area of 128
km? and 14 villages and 1 sub-district in its territory, which only had 16 civil servants. In terms
of educational level, the placement of civil servants had not been fully supportive for the district
organization, which would bring an impact on the performance of the district organization.
These problems could still be found in every annual report of the district.

Table 4
Number of Civil Servants of Districts in East Flores Regency, by Education Level
Educational Level
No District Junior | Senior Number
SD High High Diploma | Bachelor | Master
School | School

1 Wulanggitang 2 2 15 2 4 - 25
2 Titehena 2 2 10 2 3 - 19
3 lle Bura 1 9 1 4 - 15
4 Tanjung Bunga - 1 11 - 4 - 16
5 Lewolema 1 1 7 - 4 1 14
6 Larantuka - - 14 - 4 - 18
7 lle Mandiri - - 15 1 5 - 21
8 Demon Pagong 1 8 1 5 1 17
9 West Solor - - 11 2 3 - 16
10 | South Solor - - 7 1 3 - 11
11 East Solor - 1 15 3 4 1 24
12 | West Adonara 4 9 8 4 1 1 27
13 | Wotan Ulumado 3 11 - 5 - 19
14 | Central Adonara - 3 12 4 3 - 22
15 | East Adonara 1 2 19 1 5 - 28
16 lle Boleng - 3 18 - 6 - 27
17 | Witihama - 2 12 - 6 - 20
18 | Kelubagolit - - 18 3 5 - 26
19 | Adonara - - 8 1 6 1 16
TOTAL 11 31 228 26 80 5 381

Source: Report of the Administration of East Flores Regency Government, 2017 (processed by
the Researchers)

The internal problems of the district government were: limited or lacking number of personnel,
poor personnel discipline, apparatus’ lack of understanding on the job description as
implemented in the program description that was supposed to facilitate the service duties in the
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district office, and limited knowledge in making the Standard Operating Procedure (SOP) as
guidelines for delivering service in the district office (Erawan 1999, Makaduro 2014, Syarifudin
2014, Anggraeni 2016). Moreover, the supporting facilities for the operational activities of the
office and public service were still inadequate.

From the explanation above, there were incompatibilities between the main duties, functions
and responsibilities of the district and the amount of funds allocated and the number of human
resources placed in each district. In other words, the district was required for the
implementation of its duties and it was accountable for its performance without sufficient
support of inputs such as regulation, facilities and infrastructures, budget and other resources.
This described the district's weak position in the administration of the local government in East
Flores Regency, resulting in the poor implementation of its functions as provider of public
services (Nursalam 2010, Mahsyar 2011). In this regard, the organizational and management
development of the district was considered as an important agenda in the administration of the
local government, especially in East Flores Regency.

Discussion

The law No. 23 of 2014 on the Local Government and the Regional Regulation No. 17 of 2018
on District suggested that the regency/city formed the district to increase the coordination of the
administration of the government and the implementation of public services and public
empowerment. In addition to the general administrative affairs, the district head was also
delegated by the regent/mayor to implement some of the administrative affairs under the
authority of the regency/city. The law and the regulation above have become the main bases
on the importance of management development of district in East Flores Regency, East Nusa
Tenggara Province, to achieve optimal public services. Singh (2011) states in-line that a mutual
linkage is needed to establish a mutual relationship between the community and the
government to achieve the governmental projects.

The management development above could be implemented on management of planning,
management of public services and governmental leadership. All three aspects were
considered as significant in district governance, because the management of planning was an
important aspect in order to achieve the purpose of district organization, and to achieve optimal
public services, visionary governmental leadership was needed (Chumaidi 2012, Rusniati and
Haq 2014).

The implementation and development of organizational management in public sectors for
achieving optimal public services, in general, faces many problems, both internal and external.
Therefore, the concept of effective and efficient management development was necessary. To
explain the relationship between these aspects, see the figure of the theoretical framework
below (Fig. 1).

Based on the results of the study on the management development of districts in the

administration of local government in East Flores regency, it could be explained that:

1. Management of district in East Flores Regency is evidenced in terms of management of
planning, management of public services and governmental leadership.

a. Management of planning in the district in East Flores Regency has not been optimal yet.
The district, with its strategic position in delivering public services, was not properly
employed by the local government by giving it clear functions and a role in planning the
administration of the government, and the implementation of development and public
services.

b. Management of public services in the district in East Flores Regency has not been
optimal, effective and efficient yet. Services were still centered on the regency, and
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CENTRAL JURIDICAL

BASIS
~ a.Law No. 25 of 2004 p——
b. Law No. 25 of 2009
c. Law No. 23 of 2014 |:I'>
d. GR No. 17 of 2018

REGIONAL JURIDICAL BASIS
a. RR of East Flores Regency No. 11 of
2016
b. Regulation of East Flores Regent
No. 3 of 2008
c. Regulation of East Flores Regent

— "1

Problems faced in

a Intglrlra:glagement in East Flores Regency,
b. External |::> East Nusa Tenggara Province

No. 98 of 2016

Management of District

a. Management of Planning
b. Management of Public Services
c. Governmental Leadership

J

Optimal Public
Services <:|

1
L _ _1 Focus of the study

Development of Governmental
Management (Wasistiono 2003)
a. Management of Planning
(Williams 2001)
1. Setting goals
2. Developing commitment to goals
3. Developing effective action plan
4. Following the steps of achieving the
goals
5. Maintaining flexibility of planning
b. Management of Public Services
(Ratminto and Winarsih 2008)
1. Service System
2. Organizational Culture
3. Human Resources for Service
c. Governmental Leadership
(Wasistiono 2013)
1. Leader
2. Situation and Condition
3. Subordinate
4. Organizational vision and missions

Fig. 1 - Theoretical Framework: Management Development of District in the Administra-
tion of Local Government in East Flores Regency, East Nusa Tenggara Province
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there was no proper Standard Operating Procedure for most of the services (making
reference and recommendation letters) in the district. The position, functions and roles
of the district were very limited in delivering optimal public services. This condition
resulted in high costs and difficulty for the community to access public services,
especially for the community who settles and lives in rural areas at East Flores
Regency. The centered public administration should also take concern on how the
community can access public services located in the centered public administration. By
giving any accommodation (like transportation) would be sufficiently a good thing to help
them.

c. Governmental leadership in the district in East Flores Regency, in terms of services, had
been properly implemented. Despite of the limitations, the district head tended to use an
open and non-formal leadership style in meeting public needs. However, for the
implementation of administrative duties, governmental leadership in the district has not
been optimal due to a lack of understanding on the governmental management resulting
in using an incompatible leadership style.

2. Problems faced in dealing with the management of district in terms of management of
planning, management of public services and governmental leadership in East Flores
Regency, East Nusa Tenggara Province.

a. Problems faced in the management of planning in the district in East Flores Regency.

1) Among the internal problems, there were:

(a) Limited human resources.

(b) Low level of human resources, resulting in a slow work method.

(c) Limited facilities and infrastructures.

(d) The budgets allocated to all districts were relatively the same and small in
amount.

2) Among the external problems, there were:

(a) Lack of political will from the top leader to delegate some of the authorities from
the regent to the district head, causing the district unable to make a development
plan according to public needs and potentials.

(b) The presence of political interests (technocratic planning in clash with political
planning).

(c) Lack of coordination between sectors/local bureaucracies, resulting in a lack of
information on the development planning received by the districts.

(d) High sectorial egoism of local bureaucracies for not wanting to hand over their
affairs/programs/activities to the districts.

(e) Low understanding of the public on the importance of planning, resulting in a
low public participation in the district development planning forum
(MUSRENBANG).

b. Problems faced in the management of public services in the district in East Flores
Regency.
(1) Among the internal problems, there were:
(a) Limited number of personnel placed in the districts, with the level of
human resources being incompatible with the requirement.
(b) Low mentality and work passion of the personnel.
(c) Limited budget allocated to the district.
(d) Limited supporting facilities and infrastructures for public service
activities.
(e) Absence of clear SOP in regard to the service provided.

2) Among the external problems, there were:

(a) The delegation of some of authorities from the regent to the district has not been
properly implemented.

(b) Difficult topography with damaged roads, resulting in difficult access from and to
villages.
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(c ) Limited information and communication network in the districts.
c. Problems faced in governmental leadership in the district in East Flores Regency.
(1) Among the internal problems, there were:

(a) Lack of administrative technical knowledge, resulting in the less optimal
implementation of governmental management in the district.

(b) Absence of guardianship character in the leadership style.

(c) Incompatible health and mental condition of the district head with the
given workload.

(d) Inadequate supporting personnel for the district head, both in quantity
and quality.

(e) Limited budget and supporting facilities and infrastructures.

(2) Among the external problems, there were:

(@) Low public participation/support in all administrative activities.

(b) Difficult territorial characteristics and inadequate supporting

infrastructures.

(c) Lack of commitment of the local government to support the districts;
for example, authorities that had not been delegated, placement of
district head that was not according to the regulation and requirement
due to political interests, and perception of district as a dump for civil
servants.

3. Management development of the district in terms of management of planning,
management of public services and governmental leadership in East Flores Regency,
East Nusa Tenggara Province.

a. The development of management of planning in the district in East Flores Regency
was carried out by considering things as follows:

1) Setting goals.
Delegating authorities to the district in order to set its own specific, realistic,
reasonable, measurable, and timely goals, according to its own potentials.

2) Developing commitment to goals.
Requiring support from the regency government to develop commitment to
district goals organizationally by placing personnel with capabilities as
required and to distribute the resources (budget and facilities) as required.
The support for the district personnel could take the form of
encouragement/motivation, the implementation of reward and punishment,
and the improvement of human resources.

3) Developing an effective action plan.
Carried out by making activity plans, including stages of goal achievement,
requirement of resources, and scheduling of activities.

4) Following the stages of goal achievement.
Carried out by making the annual work plan (RENJA) as the elaboration of
the strategic plan (RENSTRA) of the district which includes programs/
activities, performance indicators, the funding requirements, and the
performance target. In addition, carrying out a working visit to the districts
and meetings (work meetings and coordination meetings) are considered.

5) Maintaining flexibility of planning.
Carried out by making an alternative plan based on social dynamics,
strengthening of regulation, district head’s improvisation and courage in
facing risks.

b. Development of management of public services in the district in East Flores
Regency was carried out by placing the community as a top priority supported
with:

1) Service System.
Carried out by bringing services closer to the community through delegating
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some of the authorities from the regent to the district head, integrating the
development of information technology to the management of public
services, implementing PATEN, making SOP for every service provided by
the district and by implementing a voice mechanism, as well as
strengthening the regulations.

2) Organizational/Service Culture.
Carried out by developing the culture of services oriented to public interests
by applying principles such as: “to serve instead of being served’, “make it
easy instead of difficult’, “be simple instead of complicated”, “be inclusive
instead of exclusive”, “community are customers, not applicants”, and by
applying the Lamaholot culture.

3) Human Resources for the Service.
Carried by placing the appropriate human resources to the districts, and by
developing human resources oriented to public services.

c. Development of governmental leadership in the district in East Flores Regency was
carried out by considering variables as follows:

1) Leader.
The district head should be a leader of character with capability of
managing, guiding, directing and motivating, who is open to input and who
has a sense of service as well as initiative to make something new in
achieving the purposes of the district.

2) Situation and Condition.
District head’s leadership style that can understand the situation and
condition of the district, and that can adapt to the dynamics of the
environment.

3) Subordinate.
The district head should be able to understand the characteristics of the
subordinates, to develop good communication and to apply a leadership
style that could embrace and direct the subordinates to the goals set.

4) Organizational vision and missions.

The district head should have a personal vision in implementing a
leadership style with orientation to the vision and missions of the district.

Conclusions

This study did not only give a theoretical development of district administration at local
government level in East Flores Regency, but it also gave a considerable evaluation for the
better improvement of public services and public administration centered in East Flores
Regency. Therefore, from an overall explanation, the main findings related to the three topics
arisen in this study were:

1) The problems that were faced in the management of planning were: a) internal
problems that included the limited human resources, low quality of human resources,
limited facilities and budget, and b) external problems that include the lack of political
will, the influence of political interest, lack of coordination, high sectorial ego and low
level of public understanding.

2) The problems faced in the management of public services were: a) internal problems
that included the limited number of civil servants, absence of SOP, limited budget
and facilities and infrastructures, and b) external problems that include the non-
delegation of authority, difficult topography, and limited communication network.

3) The problems faced in governmental leadership were: a) internal problems that
involved low administrative technical knowledge, incompatible leadership style,
limited amount of budget, limited number of personnel, facilities and infrastructures,
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and b) external problems that include a low public participation, difficult conditions
due to territorial characteristics, and the lack of commitment from the government.

This study was expected to give overcoming solutions for the improvement of public
administration and public services at East Flores Regency. The researchers in this study
believe that all data and results within this study have been empirically approved by the
evidence in the field. Therefore, based on the research of this study, there are several
recommendations as idea contribution for the East Flores Regency Government to formulate
and to make policies related with the management development of the district in the
administration of the Local Government in East Flores Regency.
1. Management of district in East Flores Regency in terms of management of planning,
management of public services and governmental leadership.
a. Management of planning in the district.
In this case, the local government should realign the management of planning in
the district by delegating authorities to the district to bridge between regency plans
and public needs.
b. Management of public services in the district.
For this matter, the local government should optimize the strategic position,
functions and roles of the district as agency of the regency by delegating some of
the authorities from the regent to the district head on the public services along with
a good SOP.
c. Governmental leadership in the district.
In this section, the local government should consider the requirement for hiring a
civil servant on the district head position, and developing a leadership style of
service.
2. Problems faced in the management of district in East Flores Regency.
a. Problems faced in the management of planning in the district:
1) Internal Problems:
(a) By increasing the number of district personnel.
(b) By improving the human resources of the district personnel.
(c) By improving the supporting facilities and infrastructures.
(d) By increasing the budget allocation for the districts.
2) External Problems:
(a) By building the political will of the top leader of East Flores Regency
Government.
(b) By avoiding political interests.
(c) By improving coordination between sectors/local bureaucracies.
(d) By synchronizing the perception on the delegation of authorities from the
regent to the district head.
(e) By increasing the public understanding on the importance of
management of planning in the district.
b. Problems faced in the management of public services in the district:
1) Internal Problems:
(a) By increasing the number of civil servants in the district and by improving
the human resources.
(b) By improving the work passion of the district personnel.
(c) By increasing the amount of the budget (direct expenditure) allocated to
districts.
(d) By improving the supporting facilities and infrastructures for public
service activities.
(e) By making and promoting SOP for every service provided.
2) External Problems:
(a) By building the political will of the regent to implement the delegation of
authorities from the regent to the district head on public services.
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(b) By improving infrastructures (road) for access to and from villages.
(c) By improving the information and communication network in the districts.
c. Problems faced in the governmental leadership of the district:
1) Internal Problems:

(@) By increasing the capacity of the district head in governmental
management through regulation.

(b) By developing the district head’s leadership style of guidance.

(c) By considering the health aspect of the civil servant whom was
positioned as district head according to the conditions and workload of
the district.

(d) By supporting the leadership of the district head by placing the
adequate and competent human resources as district personnel.

(e) By supporting the leadership of the district head by strengthening the
supporting facilities and budget.

2) External Problems:

(a) By making efforts to influence and motivate the community to support the
leadership of the district head.

(b) By making efforts to improve infrastructures (road) to facilitate the district
head in implementing the leadership function in the district.

(c) By building the commitment of the regency government to support the
district organization by making the authorities of the district clear, by
placing the district head according to regulation and requirement, by
placing civil servants with good competences according to the
requirements in the districts.

3) Management development of districts in terms of management of planning,
management of public services and governmental leadership in East Flores
Regency, East Nusa Tenggara Province.

a. Developing the management of planning in the district deals with five key points:

1) Setting goals.
The local government delegates the authorities to the district in order to set
its own specific, realistic, reasonable, measurable, and timely goals
according to its own potentials.

2) Developing commitment to goals.
The local government, through a support from the regency government,
requires developing the commitment of the district to achieve the goals
through strengthening the required resources and by motivating the district
personnel to develop their competences.

3) Developing an effective action plan.

The local government establishes the program plans following the goal

setting, along with the steps of achieving the goals, the requirements of

resources and the time schedule.

4) Following the stages of achieving the goals.
The local government increases the quality of planning in the district (work
plan and strategic plan), and the intensity of the working visits and the
intensity of work and coordination meetings.

5) Maintaining flexibility of planning.

The local government strengthens and properly understands the regulation

and the district head’s capability in making alternative plans based on the

social dynamics.
b. Developing the management of public services in the district deals with three key
points:
1) Service System.
The local government makes the district as a center for public services with



Management Development of District in the Administration of Local Government in East Flores Regency,
East Nusa Tenggara Province

the principle of being close to the customer by delegating some of
authorities from the regent to the district head, by implementing PATEN,
making proper SOP, and applying a voice mechanism supported with
adequate regulation.

2) Organizational/Service Culture.
The local government builds the organization culture of services oriented to
public interests and local wisdom, and it applies the Lamaholot culture in
the management of public services in the district.

3) Human Resources for the Service.
The local government develops the good management of the personnel by

regulation.
c. Developing governmental leadership in the district deals with four key points:
1) Leader.

Increasing the district head’s capacity of leadership.

2) Situation and Condition.
Requiring the district head to understand the situation and condition of the
district with a compatible leadership style.

3) Subordinate.
Increasing the district head’s capability in understanding the characteristics
of the personnel and the public, and developing the district head’s
communication ability to direct all elements of the district to achieve the
goals set.

4) Organizational vision and missions.
Developing the district head’s visionary leadership in implementing the
function of the leadership with orientation to the organizational vision and
missions of the district.
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Abstract: Several factors contribute to the lower quality of living of post-communist
countries like Romania, such as housing quality, access to basic infrastructure or services
including healthcare, and low income and education levels. To evaluate to what extent the
quality of living is related to social and economic factors, including access to medical
services, a field questionnaire was applied to 703 respondents from 8 settlements located
in the South-East of Romania. Using the Principal Component Analysis, four determinants
were selected to compute a Quality of Living Index (QoLl): sewage, room surface per
dweller, dwelling accessibility and fuel use for cooking. The QoLl computed for each
respondent varied between 29.7 and 94.8 with a mean value of 58.5. It was directly related
to the level of education and income and with several healthcare parameters. The mean
value for each Local Administrative Unit was used to establish a ranking, with the
commune of Mihail Kogalniceanu (Constanta county) having the highest average QolLl,
and the commune of Braesti (Buz&du county) having the lowest average QoLl. The QoLlI of
investigated settlements was in line with the results reported by other studies that
assessed the socio-economic development of towns and it can be used as a tool to
establish the level of living conditions and to prioritize the need of intervention.

Key Words: quality of living, rural settlements, composite indicator, public healthcare,
education and income.

Introduction

Quality of life is considered to be one of the most difficult to define concepts of the post-modern
society (Marginean and Balasa 2005). It is a very fluid concept, and it involves many different
parameters, depending in large part on the society upon which the study is conducted.
Consequently, there is no unanimity in defining the quality of life concept, as it encompasses
notions such as well-being, access to better environment and better facilities, its assessment
being different in each nation or local jurisdiction (Bukenya et al. 2003).

Many researchers all over the world became interested in defining and working with data on
quality of life and its reflection in different areas of life (Precupetu 2019). At the European level,
where countries are quite different in terms of development and perceived standards of living,
especially in terms of urban-rural comparisons (Shucksmith et al. 2009), an overall agreed
definition of the concept is even more difficult to achieve. Over the second half of the 20th
century, different methods of measuring welfare, quality of life and quality of living conditions
have been developed (Johansson 2002, Weber et al. 2002, Marginean 2019). The concept of
quality of life, as part of the more general concept of welfare arose for the first time at the end
of the 1960s. It was the consequence of a largely dominant goal at that time, of increasing the
material level of living (Noll 2002). Thus, the quality of living concept is a more elaborate
version of the concept of welfare, encompassing both material and immaterial dimensions, both
objective and subjective data (Argyle 1996). This is how the EUROMODULE was developed, in
1998, as a set of basic questions which could be implemented in different types of ongoing
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surveys, designed to measure three kinds of welfare components: objective living conditions,
subjective well-being and perceived quality of life (Delhey et al. 2002). Issues such as
education, health status or employment possibilities thus become central in determining life
satisfaction in different communities (Bukenya et al. 2003). With the concept of quality of life
strongly linked to health (Testa and Simonson 1996), a closer analysis of the relation between
health care access and quality of living issues (mainly objective living conditions) is crucial to
support adequate policies in fragile territories.

In the case of rural living, economic indicators, dwelling characteristics, social and
environmental factors are all considered to be important when defining well-being, both from an
objective and a subjective viewpoint (Deller et al. 2001, Brereton et al. 2011). Socioeconomic
status and health are considered to be strongly linked, while individuals with scarce economic
resources are less likely to have access to health services (Williams 1990, Sells and Blum
1996, Adler and Ostrove 1999, Kawachi et al. 1999, Singh and Hiatt 2006, Sano and Richards
2011). Geographical location also plays an important role, especially when it comes to physical
accessibility and access to different resources (Duncan et al. 2002, Bauer et al. 2011).

Geographic access to medical services is one of the main factors for reduced healthcare
utilization in rural areas, especially because of spatial isolation from metropolitan areas or
urban centers (Arcury et al. 2005). Research studies have shown that rural residents have
fewer overall visits and see fewer medical specialists and more generalists for their care than
their urban counterparts (Chan et al. 2006), an aspect which is explainable by the fact that
many of the rural residents go to the doctor only when it is absolutely necessary, for acute care
visits, often neglecting regular and chronic care visits (Arcury et al. 2005).

The chances of employment in rural settlements or rural towns (Sirodoev et al. 2015) are lower
than those in the urban areas (Neagu 2012). As a result, most of the inhabitants in these
specific areas struggle to support their family and to cover basic survival needs (Dolan et al.
2011). The poor access of services and facilities in rural areas is also influenced by limited
transport options (Tay et al. 2004, Shucksmith et al. 2006, Brereton et al. 2011). Consequently,
people living in rural areas tend to have less access and to receive less formal support services
in terms of healthcare and other social services (Dolan et al. 2011), which leads not only to a
lower quality of life, but to increased mortality rates (Knudson et al. 2015). Poor access to
healthcare services is closely linked to the low supply of professionals (Wilson et al. 2009) and
hospitals in rural areas — a fact which becomes even more problematic considering the threats
(e.g. pesticides used in agriculture) posed by the rural environments to human health (Ricketts
2000). Hence, access to medical care is often the most important problem of rural and remote
populations (McGrail and Humphreys 2009). The inequitable access to medical services
derives both from spatial factors (uneven distribution of healthcare providers) and non-spatial
factors (Wang and Luo 2005), occurring when social structure or income determine who gets
medical care (Andersen 1995). Although the shortage of doctors in rural areas has tried to be
resolved by the implementation of incentive schemes or programs designed to encourage
doctors to relocate, it remains the most important barrier in accessing health services at times
of need (Li et al. 2014).

Rural Romania covers 87.1% of the country’s surface and it includes approximately 45% of its
total population (Ignat et al. 2014). Most of the population in these areas is confronted with
severe poverty and poor living conditions (Marginean 2006, Precupetu et al. 2018). Besides the
rural areas, some of Romania’s towns are also considered to be “rural” (Sirodoev et al. 2015),
struggling with the same quality of living problems as the rural villages (Naldi et al. 2015).
Furthermore, between 2002 and 2012, following the 2008 economic crisis, 35 public hospitals
have been closed in small towns in Romania because of the under-financing from the central
government (Mitrea and Cocheci 2015).
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Official statistical data (National Institute of Statistics 2011) highlight that the most affected
regions in Romania regarding the lack of medical personnel are the Eastern and Southern
regions. Most of the eight rural villages and rural towns analysed in this paper belong to these
three regions of Romania.

According to EUROSTAT data, in 2016, 38.8% of the Romanian population was exposed to
poverty risk and social exclusion: “In fact, in 2016 Romania is in the unenviable position of
being the EU member state with the highest level of income inequality, ranked last in relative
poverty and second fto last, after Bulgaria, in the poverty or social exclusion
indicator” (Stanescu 2018). Romanians were considered, in 2012, the poorest people in Europe
(Badescu 2012), with Romania holding the first place in the European Union regarding the
relative poverty rate. Rural development thus becomes strongly dependent on infrastructure
provision and the possibility to diversify the rural economy (Turnock 2005). This is especially
difficult in isolated rural areas in Romania that are considered to be disadvantaged areas,
where the population does not have the same opportunities as the population of other rural
areas, not to mention the population of some urban centers (lanos et al. 2010). Recent studies
on marginalization in rural Romania showcase a strong association of these marginalized areas
with the low levels of human development (Tesliuc et al. 2016).
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Fig. 1— Location of study areas in Romania

Accordingly, this study focuses on the specific case of quality of living assessment in rural
Romania and how it relates to healthcare. The objective of our study was to gather information
from eight Local Administrative Units (LAUs) and to create a composite quality of living index
(QolLl) that reflects the socio-economic status and the living conditions in the studied areas.
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Afterwards, we evaluated the links between the quality of living and the education level, income
and access to medical services.

Methodology
The study was conducted in eight LAUs located in the South and East of Romania (Fig. 1).

Between October 2015 and September 2016, a social questionnaire was applied during the
“Medical Doctor’'s Caravan” campaigns to people waiting for medical consult. The questionnaire
was applied to 703 people. Twenty subjects were removed from the analysis because of
inadequate responses regarding the surface and number of rooms in their dwellings, leaving
678 final entries for the statistical analysis. The questionnaire had five main sections:
a) General questions aiming to profile the respondents (age, gender, marital status);
b) Quality of living indicators designed to obtain information about the respondents’
home and surroundings, their access to facilities and the general living conditions.
Two other housing indicators were computed from the responses: average room
surface per dweller and average number of dwellers per room. The questions in this
section were based on the form used by the National Institute of Statistics in the 2011
census (National Institute of Statistics 2011).
c) The education level was assessed by asking the respondents which was the
highest school level they had graduated, e.g. primary school, middle school, high
school, college/University.
d) The economic indicators were: (1) the current employment of the respondents
(employed, pensioner, unemployed looking for work, unemployed looking for first
employment, stay-at-home, social pension, pupil/student); (2) the monthly income
divided into four categories: under 400 RON (~90 EUR); between 400-750 RON (90-
170 EUR); between 750-1200 RON (170-270 EUR); over 1200 RON (270 EUR) —
between 2015-2016, the average value of one EURO was of 4.47 RON (the European
Central Bank); in the same period, the minimum wage in Romania was of 750 RON
(170 €) and the minimum pension was of 400 RON (90 €).
e) The used healthcare indicators were: (1) the distance (in km) to the nearest medical
facility/dispensary and the number of months passed since their (2) last medical
examination, and (3) last blood test. Depending on the amount of time passed since
the respondents’ last visit to the doctor and the last blood test, the answers were
divided into three categories: less than one year, over one year and never.

Statistical analysis

A principal component analysis (PCA) was used to identify the main components defining the
Quality of Living Index. Ten variables related to quality of living aspects were included in the
PCA: (1) average room surface per dweller, (2) average number of dwellers per room, (3)
bathroom, (4) kitchen, (5) water supply, (6) hot water supply, (7) sewage system, (8) fuel used
for cooking, (9) heating system and (10) accessibility of the housing unit. To ensure that all
statistical analyses could be run on all variables, the nominal variables were transformed into
ordinal variables.

Descriptive statistics, exploratory analyses and paired correlations were computed for the ten
variables, to exclude the outliers, as well as the variables significantly correlated with each
other (correlation coefficient >0.7).

After running the PCA, four components were identified with an Eigenvalue above 1, which
explained a cumulative variance of 66.96% of the total variance in the dataset. The
appropriateness of the data for the factor analysis was assessed using the Kaiser-Meyer-Olkin
(KMO) test which returned a value of 0.607, revealing an acceptable mediocre sample
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adequacy, and the Bartlett’'s Test of Sphericity (BTS), which was statistically significant:
Chi®=1054.118, p<0.001 (Chan and Idris 2017).

In the end, the variable with the highest correlation coefficient for each identified component
was selected for the computation of a quality of living index for each questionnaire respondent.
The selected variables were normalized (maximum value = 100), and the index was computed
by weighing each normalized indicator. The assigned weights for each indicator were
established based on the cumulative variance explained in the PCA, normalized to 100%
(Table 1).

Table 1
The selected indicators for computing the Quality of Living Index
Component Indicator (variable) Variance | Assigned
explained weight
1 Sewage system 24.29 % 36.28 %
2 Average room surface/dweller 17.54 % 26.20 %
3 Dwelling accessibility 15.05 % 22.48 %
4 Fuel used for cooking 10.07 % 15.04 %

For each of the LAUs, an average Quality of Living Index was computed. Frequency analyses
were performed for the variables which were not included in the computation of the quality of
living index, but which were considered indicative for the profile of the respondents (age, sex,
marital status) and the general housing characteristics (property type, type of housing, building
materials), as well as for the education, economic and healthcare indicators.

The numerical variables that had a normal distribution were reported as mean and standard
deviation, while the variables with non-normal distribution where reported as median and first
and third quartiles (Q1, Q3).

Correlations were computed to explore the eventual relations between the QoLl and the
healthcare indicators, the monthly revenue, and the level of education. The analysis of
variance was used to assess the differences between the group means. The Chi Square
statistic was used for testing the relationships between the categorical variables. The Pearson
bivariate correlation was used to describe the linear relationship between the continuous
variables, while the Spearman correlation was used in the case of non-normally distributed
continuous variables. A p<0.05 was considered significant.

Results

The average age of the respondents was 53 years, and over two thirds (67%) were females.
Three quarters declared to be married (75%) and 9% were widowed.

Almost 98% people declared to live on a private property — only 3% stated that they lived in
social houses, the majority living in single-family houses (86%). 25% of the respondents
claimed to live in adobe houses. The average surface of the housing units was 58.5+27.0
square meters with a mean number of dwellers/housing unit of 3.5+1.5 (Table 2).

Two thirds had attended only primary (17%) and middle school (47%), 30% had finished high
school. A staggering 94% of the respondents did not have a higher level of education.
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Regarding the medical questionnaire, about 10% of the respondents (n=618) had never been
examined by a physician. The median time between the visits to the doctor was 6 months (Q+4
1, Q3 17; max 360). Also, 17% had never done a blood test and the median time from their last
blood test was 12 months (Q4 3, Q3 36, max 360).

Indicators N Percent
Type of housing unit
- House 588 87.0
- Block of flats 88 13.0
Property type
- Private 580 85.5
- Social housing 17 2.5
- Group property 81 11.9
*Accessibility of the housing unit by road
- Access by dirt road 108 16.2
- Access by paved road 275 41.3
- Access by asphalt road 283 42.5
Building materials of the residence
- Adobe 168 24.9
- Concrete, brick, stone 508 75.1
*Bathroom
- Does not have 72 10.6
- Outside of the residence 219 32.3
- Inside the residence — just toilet 74 10.9
- Inside the residence — with shower or hot tub 313 46.2
*Kitchen
- No cooking facilities 3 0.4
- Kitchen outside of the residence 157 23.2
- Kitchen inside the residence 518 76.4 Table 2
*Water supply
- Doesn’t have 29 4.4 The observed
- From own system (well) 305 45.9 indicators of the Quality
- From the public network 330 49.7 of Living
*Hot water supply
- Doesn’t have 145 21.5
- From own system (central heating, boiler) 428 63.6
- From the public network 100 14.9
*Sewage
- Doesn’t have 158 23.3
- Own system (septic tank) 347 51.3
- From the public network 172 25.4
Electricity
- Not available 669 98.7
- Available 8 1.2
*Type of fuel used for cooking
- Electric energy 2 0.3
- Solid fuel (wood, coal) 66 9.7
- Liquefied gases (gas tank) 600 88.5
- From the public gas system 10 1.5
*Heating
- Other 1 0.1
- Electric Energy 15 2.2
- Stove 598 88.2
- Gas cooker 6 0.9
- Personal central heating 45 6.6
- Public heating system 13 1.9
*Variables retained in the Quality of Living Index
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The QoLl computed for each respondent varied between 29.7 and 94.8 (as compared to a
maximum value of 100). The mean value was 58.5, with 26% of the respondents having a
staggering score bellow 50.

An average QoLl was calculated for the studied LAUs. The mean QolLl of the investigated
LAUs was 60, Braesti village having the lowest value (47.5) (Table 3).

Table 3
The observed Quality of Life Index in the investigated LAUs
LAUs Mean Quality of Living Index
Braesti (Buzau county) 47.55
Slanic Moldova (Bacau county) 52.69
Slobozia (Arges county) 56.23
Scornicesti (Olt county) 58.90
Maliuc (Tulcea county) 61.99
Sfantu Gheorghe (Tulcea county) 64.48
Priboieni (Arges county) 66.43
Mihail Kogalniceanu (Constanta county) 75.37

The Quality of Living significantly varied according to the level of education. The mean QoLI
increased by 6 points in those with middle school level, high school and college, as compared
to those with primary school level (F;457=32.67; p<0.001). However, the increase was not
significant in the case of high school versus college/University, probably because of the low
number of higher education graduates (Table 4, Fig. 2).

Table 4
QolLl according to the level of education
Level of education 95% Confidence Interval
N Mean Lower bound Upper bound
Primary school 88 51.34 49.14 53.54
Middle school 243 57.04 55.68 58.40
High school 140 63.78 61.84 65.72
College/University 20 69.69 66.64 72.74
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The same statement can be made when examining the relationship between QoLl and the
income: the QoL increased in line with the income (F3456=21.38, p<0.001) (Table 5, Fig. 3).

Table 5
QoLl according to income

95% Confidence Interval

Lower Upper
Monthly Income N Mean bound bound
Under 400 RON (90 EUR) — minimum 103 51 35 49076 53 6242

pension

Between 400-750 RON (90-170 EUR) —

minimum pension/minimum wage 175 57.82 56.2265 59.4264

Between 750-1200 RON (170-270 EUR) 131 59.95 58.1286 61.7879
Over 1200 RON (270 EUR) 51 65.07 62.1014 68.0481
70 - Mean Qoll for various levels of income
65,07

Mean Quality of Living Index

65 -
59,95
60 -
57,82

55 -

51,35
N l
a5 . . .

under 400RON (90  between 400-750 between 750-1200 over 1200 RON (270
EUR) - minimum  RON (90-170EUR)- RON (170-270EUR) EUR)
pension minimum pension
/minimum wage

Monthly income

Fig. 3— Mean QolLl for various levels of income

The respondents’ level of education was strongly directly related with their income (X2(9) =
135.038, p<0.001) (Fig. 4).

When examining the relationship between the Quality of Living and the health care indicators,
the mean QoLI was higher in those who had visited the doctor in the past year than in those
who hadn’t been to the doctor for more than a year. Surprisingly, those who never visited the
doctor had higher QoLI than those who went to the doctor at least once (F2.435=9.15, p<0.001)
(Table 6, Fig. 5). There was a negative correlation between the time passed since the
respondents’ last visit to the doctor and their QoLI (rs=-0.13, p<0.01).
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Monthly income over 1200 RON
60%
52%
50%

40%

30%

Percent

25%

20%  13% (mean of the whole cohort)

10% 6%
.
0% —
Primary school Middle school High school (n=175) College/University
(n=109) (n=295) (n=29)

Education level
Fig. 4 — Percent of the inhabitants with income over 1200 RON according to
the level of education

Table 6
QolLl according to the time passed since the last visit to the doctor

. . . 95% Confidence Interval for
Time S"lﬁi t(:msclta:)srt visit to N | Mean Mean
Lower Bound Upper Bound
< one year 302 | 59.12 57.74 60.48
> one year 104 | 54.71 52.43 56.97
Never 32 | 64.16 59.95 68.36
F>435=9.15, p<0001

A similar trend was observed in the relationship between the QoLl| and the time since the
respondents’ last blood test (F;434=2.21, p=0.11), but the difference was not significant.

A key factor in public health is the addressability of the healthcare facility. The respondents’
mean distance to the nearest medical unit/hospital was 2.6 km, with a median of 1 km (Q4 1,
Qs 2, max 45), the distribution being non-normal. The distance to the nearest medical unit/
hospital was weakly directly correlated with the time of the last visit to the doctor (rs=0.156,
p<0.01), and the time since the last blood test (rs=0.087, p=0.035).

The level of income was also significantly correlated with the time since the last visit to the
doctor (X2(6) = 17.439, p=0.008). There was no relationship with the time passed since the
last blood tests or when comparing the level of education with the frequency of doctor visits
and blood tests performed.

173



Vlad Teodor BERBECAR, Radu-Matei COCHECI, Andreea ACASANDRE,
Gener ISMAIL, Gabriel MIRCESCU

Discussion

This is the first study that creates a composite indicator for the quality of living in rural Romania
by using on-site information collected from a directly applied questionnaire to the inhabitants of
the studied areas. The proposed Quality of Living Indicator was correlated with education,
economic and healthcare indicators, and it seemed to properly depict the situation of Romanian
rural areas.

The respondents’ profile highlights the specific characteristics of Romanian rural areas and
small towns: old age, higher proportion of females, high ratio of married people, single-family
and privately-owned houses, poor access to facilities and medical services.

The proposed Qoll is based on the four indicators extracted after running the Principal
Component Analysis; each of them could significantly influence the quality of living in rural
areas. Firstly, areas with a high ratio of houses connected to public sewage networks are less
likely to suffer from soil and water pollution caused by poorly built septic tanks or, worse, by the
total lack of sewage systems (Corcoran et al. 2010). Secondly, a high average room surface
per dweller implies a higher level of in-door comfort but it could indicate a slight depopulation of
the analysed study areas, with houses now sheltering less people than initially planned. Thirdly,
the accessibility by road (whether the road is paved, cobbled or just a dirt road) can be related,
indirectly, with the people’s accessibility to other basic services (shops, schools, medical
services). Most often, these services are located along the main roads of the settlements —
national or county roads, and less along the secondary roads. Finally, the fuel used for cooking
indicates if a house is connected to a public gas network, while houses in rural areas are often
dependent on gas tanks to ensure this fuel.

There are only a handful of other studies that have created instruments to measure the level of
development of towns and villages in Romania, all using information derived from the data of
the National Institute of Statistics and the National 2011 census (National Institute of Statistics
2011). Sandu (2011) used seven indicators, e.g. life expectancy at birth, average age of the
population, education level, income (estimated through the number of cars/person), housing
surface, gas consumption and size of town/village, to create a Settlement Social Development
Index (Sandu 2011). Another study was conducted by the Academy of Economic Studies and it
used 25 indicators, e.g. number of inhabitants, population density, agricultural and forestry
surface, sewage and heating availability, economic indicators (number of companies/1000
inhabitants and number of reported tourists), to create a complex Socio-economic
Development Potential of villages in Romania (Boboc and lleanu 2015). Tesliuc et al. (2016)
created a map with the most “marginalized” rural settlements in Romania (LAUs that have
disproportionately low inhabitants, workplaces, and living conditions as compared to the
average level of the same type of rural settlement) (Table 7). Valceanu and Zulaica (2012)
proposed to create a housing quality index by using over 20 indicators (such as the surface and
building materials of the dwelling, access to public water, gas sewage, number of people per
dwelling, percent of green spaces per inhabitant, employment rate etc.) and by attributing an
assigned weight to each indicator, the final index being the sum of all the indicators according
to their weights.

The hierarchization of the eight LAUs according to the average Qoll illustrates some
interesting results, especially when compared with the other studies. The highest average QolLlI
is registered in the village of Mihail Kogalniceanu (Constanta county), located in the
metropolitan area of Constanta, the fifth largest city in Romania and the biggest port-city in the
country. This is consistent with the results of previous studies: the village of Mihail
Kogalniceanu ranked high (10th place) in the socio-economic development potential of villages
in Romania, while the village is considered to be a developed one according to the Settlement
Social Development Index.
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Table 7
The observed Quality of Living Index in investigated LAUs
and other reported indicators of social development
LAU Mean Socio-economic Settlement So- Marginaliza-
(townsl/villages) QolLl potential of villages cial tion rate
— normalized Development (Tesliuc et al.
(Boboc and lleanu Index 2016)
2015) (Sandu 2011)

Braesti (Buzau 47.55 38 32 Severe
county)
Slanic Moldova 52.69 N/A 68 N/A
(Bacau county)
Slobozia (Arges 56.23 46.26 47 Moderate
county)
Scornicesti (Olt 58.90 N/A 71 N/A
county)
Maliuc (Tulcea 61.99 52.73 41 None
county)
Sfantu Gheorghe 64.48 51.71 38 None
(Tulcea county)
Priboieni (Arges 66.43 44 .64 55 None
county)
Mihail 75.37 60.9 66 None
Kogalniceanu
(Constanta county)
N/A=not available

The two small towns in the study (Scornicesti, Olt county, and Slanic-Moldova, Bacédu county)
have registered rather low values of the QoLl, below villages like Priboieni (Arges county),
Maliuc or Sfantu Gheorghe (Tulcea county). In the case of Scornicesti, the low values could be
explained by the fact that the questionnaire was applied in the village of Negreni, located in the
administrative territory of Scornicesti, but having rural characteristics. This discussion could be
detailed in future studies, as the situation of urban villages (villages located within the
administrative territory of cities, but which often have rural characteristics) is special in
Romania. Both small towns are also considered to be poor according to the other social
development indexes.

The village of Priboieni, in Arges county, registers the second highest mean value of the QoLl.
Priboieni is also ranked second according to the Settlement Social Development Index,
however it ranks less in the Socio-economic Development Potential ranking. It is interesting to
note, comparing the two villages of Arges county (Priboieni and Slobozia) with the villages of
Tulcea county (Maliuc and Sfantu Gheorghe), that the latter have a better score in the socio-
economic development potential index, but a worse one in both the Quality of Living Index and
the Settlement Social Development Index. This could be explained by the fact that the two
villages in Tulcea county are located in the Danube Delta, where technical the infrastructure
provision and road accessibility are low, but the development potential of tourism is high.

The village of Braesti (Buzau county) registered the lowest mean value of the Quality of Living
Index, in line with the results of both Sandu (2011) and Boboc and lleanu (2015) data.
Furthermore, the World Bank’s study (Tesliuc et al. 2016) regarding the rural marginalized
areas in Romania also classified Braesti as a village with a severe rate of marginalization (over
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24% of the population living in marginalized areas), representing the highest rate of
marginalization within the analyzed LAUs.

Thus, the proposed QoL seems to be useful in classifying rural areas in Romania using “field”
questionnaires, but it needs to be further refined by its application in more LAUs, with more
varied characteristics and in more geographical regions. Alternatively, the questionnaire can be
validated using data collected with the occasion of the National Census (2011).

The relationship between the computed QoLl and the other investigated parameters was
evaluated. There was a direct correlation between QoLIl and the level of education and the
monthly income, which suggests that a higher level of education is linked with higher standards
demanded by the people in relation to the quality of living. Also, the economic component
should not be ignored, as the development of public infrastructure (including quality of roads) is
often difficult in LAUs where the population registers lower levels of income (and tax returns are
lower). Even when the technical infrastructure is provided, poorer families often do not have the
financial possibilities to connect to the existing water or sewage networks and to support the
monthly utility costs.

Regarding the healthcare parameters, the study shows a direct relationship between an
individual's quality of living and the care for personal health. An increased QoL| was observed
for those who went more frequently to the doctor as opposed to those who had not seen any
physician in over a 1-year period. Interestingly, those who had never been to a doctor had the
highest QoLlI. Although this category was represented by a small number of respondents, an
assumption can be made that people with high quality of life, being healthier, are not motivated
to visit a doctor. Although other factors need to be accounted for, such as the availability of the
general practitioner or the distance from the resident’s house to the nearest medical facility, the
elements included in the QolLlI influence the people’s decision when it comes to their personal
health. Thus, as expected, the proposed QoLl seems also to be related to some healthcare
indicators. Accordingly, presumably, as the quality of living improves, so it does the interest
time allocated for healthcare by the residents.

The limitations of the study are represented by the profile of the respondents: the questionnaire
was applied during a campaign that offered free medical services and an argument can be
made that the people who wanted to benefit from such services may not accurately depict the
status of all the inhabitants in the LAUs where the study was conducted. Moreover, the
campaign aimed to provide medical care in locations with a low level of development. However,
the study depicts a situation which could be rather frequent in rural areas of Romania, as
sustained by EUROSTAT data, where the risk of poverty or social exclusion is the second
highest in Romania (38.8% of population), and it points to an urgent need of intervention.

The applied questionnaires belong to an opportunity sample, where the main criteria were the
access to the services offered by the “Medical Doctor’'s Caravan”. However, given the large
number of respondents, the statistical data obtained illustrate a hierarchy of the localities which
is very similar to the one presented in a strictly statistical analysis (Sandu 2013). The
opportunity sample on which the results of this paper are based represents one of the limits of
our research. It is however balanced by the high number of the respondents which allows us to
invoke, in this particular case, the “law of big numbers” (Vulpe and Chirilov 2005).

Conclusions
The results of this study are based on the statistical analysis of data collected directly from the

respondents, through a questionnaire which was applied in 8 LAUs located in 6 different
Romanian counties. While a more thorough analysis, comprising more LAUs, would be
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necessary, we consider that the results of this study highlight the existing quality of living
problems in Romanian rural areas and small towns and their links with educational and
economic issues. The healthcare parameters that we analysed also offered us an insight into
the more profound socio-economic issues in some of the LAUSs.

The proposed Quality of Living Index based on field questionnaires is in line with other socio-
economic indices of the Romanian rural areas computed from census data, and it allows the
ranking of the settlements. Moreover, the QoLl correlated with educational and economic
factors and it showed a direct relationship with some healthcare parameters. Although more
research is needed to validate the proposed Qoll, it can be used as a tool to establish the level
of living conditions and to prioritize the need for intervention.

An advantage of the proposed method is the fact that it is based on the questionnaire structure
from Romania’s national census. The method could be extended for computing a Quality of
Living Index for the entire country, and the micro-data from the next National Census in 2021
should be available for such analyses. Such an index should be the first step in identifying the
areas with significant living issues, both in urban and in rural areas in Romania. The index
could also be adapted for analyses at county or municipal level and it could become a method
used in baseline studies for County Territorial Plans, General Urban Plans or development
strategies at regional, county or local levels.

Consequently, our research highlights the potential role of such composite indices in identifying
areas with major quality of living issues, as a pre-requisite step in the development of targeted
policies and programmes for rural areas and rural towns in Romania. These policies could
target areas such as the provision of technical infrastructure (water, sewage, gas), the
development of social infrastructure (education, health, social services) and transport
infrastructure (improving road quality, public transport provision) or the improvement of living
conditions (housing refurbishment). Furthermore, the QoLI could be compared to demographic
forecasts in order to define the priority areas for intervention and to adapt other policies and
development programmes to the specific situation of shrinking towns and rural areas.

The limits of this study, already discussed in previous chapters, relate to the application of
questionnaires and the statistical validation of the index. While this research was based on an
opportunity sample, it would be interesting to compare the results obtained through a
representative sampling of the population in each Local Administrative Unit. Furthermore, while
we elected to compare the rankings for the 8 LAUs with other similar studies realized at
national level, the methodology could be further developed through other statistical validations
of the proposed index.

All in all, the computation of the QoLI produced a similar ranking to the previous research
regarding the socio-economical characteristics of rural areas in Romania, however we intend to
further develop our research in order to better explain the relationship between quality of living
and different health care issues observed in the analysed LAUs (the health status of the
population, as well as the accessibility to medical services). Moreover, at a broader level, the
research can be a stepping stone in the development of specific health policies in rural areas,
in conjunction with other integrated policies.

Acknowledgements
We thank the “Medical Doctor’s Caravan” for their support in assisting us with the questionnaire
and we applaud their efforts in providing medical care to the most distant rural settlements of

Romania. We also thank the volunteers from the Urban Planning Students’ Club who helped us
in applying the questionnaires.

177



Vlad Teodor BERBECAR, Radu-Matei COCHECI, Andreea ACASANDRE,
Gener ISMAIL, Gabriel MIRCESCU

References

ADLER N. E., OSTROVE J. M. (1999), Socioeconomic status and health: what we know
and what we don't, Annals of the New York Academy of Sciences 896 (1), 3-15.

ANDERSEN R. M. (1995), Revisiting the behavioral model and access to medical care:
does it matter?, Journal of Health and Social Behavior 36 (1), 1-10.

ARCURY T. A., GESLER W. M., PREISSER J. S., SHERMAN J., SPENCER J., PERIN
J. (2005), The effects of geography and spatial behavior on health care utilization among the
residents of a rural region, Health Services Research 40 (1), 135-156.

ARGYLE M. (1996), Subjective well-being, in: Offer A. (ed.), In pursuit of the quality of
life, Oxford University Press, Oxford, pp. 18-45.

BAUER J. W., DYK P. H.,, SON S., DOLAN E. M. (2011), Rural does matter:
Understanding the rural context, in: Bauer J. W., Dolan E. M. (eds.), Rural Families and Work:
Context and Problems, Springer, New York, pp. 37-54.

BADESCU C. |. (2012), Distributia riscurilor in societatea roméneascé si efectele sale
asupra politicilor de protectie sociald (Distribution of risks in the Romanian society and its
effects on social protection policies), Calitatea Vietii 23 (2), 161-180.

BOBOC D., ILEANU B. (coord.) (2015), Studiu privind stabilirea potentialului socio-
economic de dezvoltare al zonelor rurale (Study on establishing the socioeconomic
development potential of rural areas), Bucharest University of Economic Studies, Retrieved
from: www.madr.ro.

BRERETON F., BULLOCK C., CLINCH J. P.,, SCOTT M. (2011), Rural change and
individual well-being: the case of Ireland and rural quality of life, European Urban and Regional
Studies 18 (2), 203-227.

BUKENYA J. O., GEBREMEDHIN T. G., SCHAEFFER P. V. (2003), Analysis of rural
quality of life and health: A spatial approach, Economic Development Quarterly 17 (3), 280-
293.

CHAN L., HART L. G., GOODMAN D. C. (2006), Geographic access to health care for
rural Medicare beneficiaries, The Journal of Rural Health 22 (2), 140-146.

CHAN L. L., IDRIS N. (2017), Validity and reliability of the instrument using exploratory
factor analysis and Cronbach’s alpha, International Journal of Academic Research in Business
and Social Sciences 7 (10), 400-410.

CORCORAN E., NELLEMANN C., BAKER E., BOS R., OSBORN D., SAVELLI H. (eds.)
(2010), Sick water? The central role of wastewater management in sustainable development: a
rapid response assessment, UNEP, UN-HABITAT, GRID-Arendal, Arendal.

DELHEY J., BOHNKE P., HABICH R., ZAPF W. (2002), Quality of life in a European
perspective: The EUROMODULE as a new instrument for comparative welfare research, in:
Hagerty M. R., Vogel J., Mgller V. (eds.), Assessing Quality of Life and Living Conditions to
Guide National Policy: The State of the Art, Springer, Dordrecht, pp. 163-176.

DELLER S. C., TSAI T.-H., MARCOUILLER D. W., ENGLISH D. B. K. (2001), The role
of amenities and quality of life in rural economic growth, American Journal of Agricultural
Economics 83 (2), 352-365.

DOLAN E. M., BAUER J. W., BRAUN B. (2011), Policy Issues and Applications: Rural
Concerns, in: Bauer J. W., Dolan E. M. (eds.), Rural Families and Work: Context and
Problems, Springer, New York, pp. 217-230.

IANOS I, HUMEAU J. B., TALANGA C., BRAGHINA C., ANCUTA C., BOGDAN L.
(2010), Ethics of space and the treatment of most disadvantaged areas, Carpathian Journal of
Earth and Environmental Sciences 5 (2), 211-217.

IGNAT R., STOIAN M., ROSCA V. (2014), Socio-economic Aspects of Rural Romania,
Procedia Economics and Finance 15, 1331-1338.

JOHANSSON S. (2002), Conceptualizing and measuring quality of life for national
policy, in: Hagerty M. R., Vogel J., Mgller V. (eds.), Assessing Quality of Life and Living
Conditions to Guide National Policy: The State of the Art, Springer, Dordrecht, pp. 13-32.

178



Quality of Living Assessment in Rural Romania. An Analysis of Settlements with
Low Accessibility to Medical Services

KNUDSON A., MEIT M., TANENBAUM E., BRADY J., GILBERT T., KLUG M. G,
ARSEN E. L., POPAT S., SCHROEDER S. (2015), Exploring rural and urban mortality
differences, Rural Health Reform Policy Research Center, Retrieved from:
www.ruralhealth.und.edu.

LI J., SCOTT A., MCGRAIL M., HUMPHREYS J., WITT J. (2014), Retaining rural
doctors: Doctors’ preferences for rural medical workforce incentives, Social Science & Medicine
121, 56-64.

MARGINEAN 1. (2006), Conditile de viatd ale populatiei din mediul rural (Living
conditions of rural population), Calitatea Vietii 17 (1-2), 153-170.

MARGINEAN I. (2019), Evolutii recente privind valorile indicelui dezvoltarii umane.
Romania in context european si mondial (Recent evolutions of the Human Development Index
values. Romanian in the European and global context), Calitatea Vietiji 30 (1), 76-83.

MARGINEAN |., BALASA A. (2005), Calitatea vietii in Roménia (Quality of life in
Romania), Expert, Bucharest.

MCGRAIL M. R., HUMPHREYS J. S. (2009), The index of rural access: an innovative
integrated approach for measuring primary care access, BMC Health Services Research 9,
124.

MITREA A., COCHECI R. M. (2015), When normative planning fails small towns,
AESOP Prague Annual Congess 2015 Book of Proceedings, pp. 1169-1178.

NALDI L., NILSSON P., WESTLUND H., WIXE S. (2015), What is smart rural
development?, Journal of Rural Studies 40, 90-101.

NATIONAL INSTITUTE OF STATISTICS (2011), Rezultate definitive ale
Recensdmantului Populatiei si al Locuintelor 2011 (Final results of the population and housing
census), National Institute of Statistics, Retrieved from: www.recensamantromania.ro.

NEAGU G. (2012), Sanse de acces la educatie in societatea romaneasca actualé
(Opportunities for access to education in the current Romanian society), Lumen, lasi.

NOLL H.-H. (2002), Towards a European system of social indicators: Theoretical
framework and system architecture, Social Indicators Research 58, 47-87.

PRECUPETU 1. (2019), Introducere: repere ale cercetéarii recente de calitatea vietii
(Introduction: landmarks of recent quality of life research), Calitatea Vietji 30 (3), 203-206. _

PRECUPETU I. (coord.), MIHALACHE F., PETRESCU C., POP C. E., TUFA L.,
VASILE M. (2018), Calitatea vietii in Romé&nia in context european. Raport de cercetare
(Quality of life in Romania in a European context. Research report), Research Institute for
Quality of Life, Retrieved from: www.iccv.ro.

RICKETTS T. C. (2000), The changing nature of rural health care, Annual Review of
Public Health 21, 639-657.

SANDU D. (2011), Social disparities in the regional development and policies of
Romania, International Review of Social Research 1 (1), 1-30.

SANDU D. (coord.) (2013), Disparitati si fluxuri in fundamentarea social-economicd a
regionalizéarii administrative a Romaniei (Disparities and fluxes in the social-economic
assessment of administrative regionalization of Romania), CONREG, Retrieved from:
www.regionalizare.mdrap.ro.

SANO Y., RICHARDS L. N. (2011), Physical health, food security, and economic well-
being: The rural perspective, in: Bauer J. W., Dolan E. M. (eds.), Rural Families and Work:
Context and Problems, Springer, New York, pp. 77-98.

SHUCKSMITH M., SHUCKSMITH J., WATT J. (2006), Rurality and social inclusion: a
case of preschool education, Social Policy & Administration 40 (6), 678-691.

SHUCKSMITH M., CAMERON S., MERRIDEW T., PICHLER F. (2009), Urban—rural
differences in quality of life across the European Union, Regional Studies 43 (10), 1275-1289.

SELLS C. W., BLUM R. W. (1996), Morbidity and mortality among US adolescents: An
overview of data and trends, American Journal of Public Health 86 (4), 513-519.

SINGH G. K., HIATT R. A. (2006), Trends and disparities in socioeconomic and
behavioural characteristics, life expectancy, and cause-specific mortality of native-born and
foreign-born populations in the United States, 1979-2003, International Journal of

179



Vlad Teodor BERBECAR, Radu-Matei COCHECI, Andreea ACASANDRE,
Gener ISMAIL, Gabriel MIRCESCU

Epidemiology 35 (4), 903-919.

SIRODOEV I., SCHVAB A. C., IANOS |.-L., ION F. (2015), Rural towns in Romania: a
reality asking for specific sustainable development policies, Carpathian Journal of Earth and
Environmental Sciences 10 (3), 147-156.

STANESCU I. (2018), Quality of life in Romania 1918-2018: an overview, Calitatea Vietii
29 (2), 107-144.

TAY J. B., KELLEHER C. C., HOPE A., BARRY M., GABHAINN S. N., SIXSMITH J.
(2004), Influence of sociodemographic and neighbourhood factors on self rated health and
quality of life in rural communities: findings from the Agriproject in the Republic of
Ireland, Journal of Epidemiology & Community Health 58 (11), 904-911.

TESTA M. A., SIMONSON D. C. (1996), Assessment of quality-of-life outcomes, New
England Journal of Medicine 334 (13), 835-840.

TESLIUC E., GRIGORAS V., STANCULESCU M. S. (coord.) (2016), Atlasul zonelor
rurale marginalizate si al dezvoltarii umane locale din Roménia (Atlas of marginalized rural
areas and of local human development in Romania), The World Bank, Retrieved from:
www.documents.worldbank.org.

TURNOCK D. (2005), The poverty problem in rural Romania, Geographia Polonica 78
(2), 53-76.

VALCEANU D.-G., ZULAICA L. (2012), Indicele calitétii locuirii — instrument de evaluare
a calitatii locuirii urbane, Urbanism. Arhitectura. Constructii 3 (4), 45-56.

VULPE I., CHIRILOV P. (2005), Legea numerelor mari in spatii abstracte (Law of large
numbers in abstract spaces), Integral Equations and Modeling of Applied Problems 1, 112-113.

WANG F., LUO W. (2005), Assessing spatial and nonspatial factors for healthcare
access: towards an integrated approach to defining health professional shortage areas, Health
& Place 11 (2), 131-146.

WEBER B. A., DUNCAN G. J., WHITENER L. A. (eds.) (2002), Rural dimensions of
welfare reform, Upjohn Press, Kalamazoo.

WILLIAMS D. R. (1990), Socioeconomic differentials in health: A review and
redirection, Social Psychology Quarterly 53 (2), 81-99.

WILSON N. W., COUPER I. D., DE VRIES E., REID S., FISH T., MARAIS B. J. (2009),
A critical review of interventions to redress the inequitable distribution of healthcare
professionals to rural and remote areas, Rural and Remote Health 9 (2), 1060.

Initial submission: 21.12.2019
Revised submission: 25.06.2020
Final acceptance: 13.07.2020

Correspondence: University of Medicine and Pharmacy “Carol Davila”, 37 Dionisie Lupu Street,

Sector 2, Bucharest, Romania.

Email: vberbecar@gmail.com

180



Journal of Urban and Regional Analysis,
vol. XIl, 2, 2020, p. 181 - 197
https://doi.org/10.37043/JURA.2020.12.2.4

HOW TO CLASSIFY THE URBAN AREA? A PERSPECTIVE OF
MULTI-CRITERIA APPROACH IN THE CONTEXT OF HYPER-
DIVERSITY IN SETTLEMENTS IN GHANA

John E. K. AKUBIA', Paul W. K. YANKSON?
"University of Trier, Trier, Germany, *University of Ghana, Accra, Ghana

Abstract: Ghana is experiencing high population growth, rapid urbanization and a
constantly accelerating growth of urban areas. Yet, the accurate delineation of urban
settlements remains a major challenge faced by urban planners. While the emergent urban
settlements are being characterized by highly-diverse, heterogeneous, and multiplicity of
features, the need to rethink how best to classify new urban growth areas, beyond the
commonly used population threshold of = 5000 inhabitants, is becoming increasingly
inadequate. Thus, this paper proposes a multi-criteria approach, drawing on the concept of
‘hyper-diversity’. Eight key dimensions — urban form, built-up extent, socio-economic
functions, land-use dynamics, occupational structure, and governance structure and
population size — were identified as a guide to the delineation of new urban settlements.
Inferring these dimensions requires accurate spatial and statistical data on the prevailing
land-use dynamics. Thus, the paper argues that analysing satellite-based remote sensing
and ground truth-gathered data may provide standardized and timely information on the
aforementioned dimensions. Applying this multi-dimensional approach may be useful for
Ghana and similar countries where there is a lack of regular mapping of urban areas.

Key Words: urban classification, population size, hyper-diversity, satellite-based remote
sensing, Ghana.

Introduction

Ghana, similar to many other countries in Sub-Saharan Africa (SSA), is experiencing a high
population growth, rapid urbanization and a constantly accelerating growth of urban areas —
broadly defined as demographically large, relatively densely populated, built-up areas (Bloch et
al. 2015). Following its independence in 1957, Ghana'’s rapid urban population growth in both
absolute and relative terms has been accompanied by the expansion of the existing built-up
areas and the emergence of new ‘urban’ areas (Ghana Statistical Service 2014). In 1960, when
the first population and housing census (PHC) was carried out by the Ghana Statistical Service
— the institution responsible for delineating urban areas in Ghana, there were 98 estimated
urban localities with an urban population of about 1.5 million people; by 2010, when the last
PHC was conducted, the number of urban localities (including towns, cities, municipalities and
metropolis) had risen to more than 636 (Naab et al. 2013). A recent World Bank report showed
that, at a growth rate of 4.4 per annum, the urban population growth has fast outpaced the rural
population growth between 1984 and 2013, which is a clear indication that urban areas are
expected to keep growing and increasing in numbers owing to the high natural population
growth and to the in-migration, particularly from the rural hinterland (World Bank Group 2015).

Whilst the increase in urban areas play a key role in the spatial transformation processes of the
country, their classification or delineations remain a major challenge faced by the urban
planners and developers. Given that there is no universally-accepted approach, many
countries, including Ghana, classify the urban areas, usually for PHC enumeration purposes,
using a population threshold criterion. However, this approach has been questioned for various
reasons. In the specific case of Ghana, the nature of urban growth makes the approach
inadequate to describe what is classified as urban. The speed and degree of the urban growth,
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often preceding urban planning, has caused the spatial delineation of urban areas much more
difficult to determine. It is worth noting that urban development in many parts of Ghana is
mainly characterized by unregulated, fragmented, sprawling low-density growth and thereby it
defies the geographical and administrative boundaries (Cobbinah and Erdiaw-Kwasie 2016).
This makes it difficult to accurately delineate urban area boundaries for purposes of urban
planning and management.

More so, a key characteristic of urban growth patterns as identified within the urban studies
literature is the growing heterogeneity that exists in newly urbanizing areas. The changing
spatial organisation alongside the rapid spatial transformation processes occurring within most
cities in Ghana have caused a diversification in their urban form, reflecting the appearance of a
multiplicity of functions, activities, social-economic realities and changing political and
governance structures that were previously non-existent (Mahendra and Seto 2019). Today,
urban areas have long emerged as engines of economic growth and nodes of development.
With the ongoing massive urban transformation, new urban growth areas, especially growing
peri-urban areas, are emerging as centers for education, employment, innovation,
technological transfer, and as a ready market for manufactured goods and agricultural products
(Dodier 2013, Rickards et al. 2016, lossifova et al. 2018). In view of this, the single population-
based classification criterion does not adequately capture the areas that are currently urban or
urbanizing.

Whereas PHC data collected on a decadal basis consistently provide key information about
urban areas in Ghana, the reliance on such data has become insufficient due to the growing
heterogeneity and multiple features characterizing urban areas (EImqvist et al. 2018, Keil 2018,
Mahendra and Seto 2019). The main challenge associated with such data is the long period of
time over which they are collected which implies that they not only get quickly out-dated but
they also fail to keep pace with the rapid urban development, in particularly, of areas outside
the official urban boundaries such as growing urban areas which are rapidly absorbed into
towns without any statutory status. These concerns have been buttressed by Songsore (2009)
who described the population-based approach as very narrow and a contributory factor to
unsustainable spatial development patterns being experienced by cities in Ghana. Considering
the apparent challenges and difficulties associated with the use of the population threshold of
five thousand or more people to classify urban areas, the mandated institutions and urban
scholars across the country have been increasingly preoccupied with determining how best to
accurately classify urban areas in a timely and efficient manner (Owusu 2008, Ghana Statistical
Service 2014). It is understandable that a multi-criteria approach can guide not only the
accurate classification of urban areas but also it can help in identifying the multiple factors
driving the development of new urban areas, it can better monitor the change processes from
rural to urban, and it can assess the links between the scale and type of urban growth, and the
spatial development patterns while urban growth is more accurately characterized.

Various scholars have attempted to standardize the delineation of urban areas in remote
sensing data. However, the lack of universally accepted spatial-statistical dimensions (Moehl et
al. 2016) coupled with the use of different types of satellite imagery, different classification
schemes and different scales of analysis, has made a commonly accepted classification of
urban areas difficult to achieve. As noted by Mgller-Jensen et al. (2020), most remote sensing
studies, through satellite-based classifications, have provided up-to-date and accurate
information about the extent of urban growth, but yet there is neither a universally agreed
definition nor a classification approach of urban areas. Consequently, information on what
defines an urban area and/or how to classify areas that have attained the urban status is
conceptually and practically lacking. Therefore, the aim of this paper is to focus primarily on
exploring and identifying a multi-dimensional approach as a feasible alternative to guide both
the classification and the mapping of urban areas in Ghana. We do this by addressing the
question: How best can we classify urban areas beyond the conventional population-based or
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administrative criterion in Ghana? We addressed this question by drawing on the concept of
hyper-diversity as propounded by Tasan-Kok et al. (2013). By widening the focus to
encompass the diverse, multi-dimensional attributes and spatially differentiated conditions
which characterize and reflect the status quo qualities of newly developing urban areas
(Vertovec 2007, Schmid et al. 2018), the hyper-diversity perspective provides an understanding
that goes beyond the population-based classification of new urban areas.

Classifying urban areas using the minimum population threshold

The minimum population threshold (MPT) is the most widely used criterion to distinguish urban
localities from rural localities across different countries. Reports compiled by the United Nations
Population Division (United Nations 2018) indicate that 101 countries use the MPT to classify
urban settlements (Deuskar 2015). The thresholds used vary from country to country. In
Denmark and Sweden, the minimum population size is 200; in Canada and Australia, it is 1000;
in United States and Mexico, it is 2,500; in Ghana and Nigeria, it is 5000; and in Japan, it is as
high as 30,000 (United Nations 2018).

Despite its wide and continuous usage, the MPT is not a satisfactory criterion for classifying
urban areas, especially in highly industrialised countries (Dijkstra and Poelman 2014, Deuskar
2015). For this reason, some countries have taken other dimensions such as prevailing land-
use patterns and other socio-economic conditions into consideration (Uchida and Nelson
2009).

More so, there are widely reported weaknesses associated with the MPT criterion for
determining urban areas (Baker and Pedersen 1992, Songsore 2009, Ghana Statistical Service
2014, Deuskar 2015). A major limitation of the MPT criterion originates from the numerous
errors associated with censuses through which population data is captured. According to
Hansen et al. (1953), population censuses almost always have inherent errors such as
sampling errors, response errors, compilation errors, errors due to the chosen methodology
and inappropriate definitions. These errors produce spurious population figures that are not a
true reflection of the actual population size of a given locality. This leads to misclassifications of
settlements and so we argue that population size as a sole criterion is not adequate for the
accurate classification of urban settlements.

The spatial organization of emergent urban settlements exhibit diverse dimensions (Schmid et
al. 2018) that are worth considering. In particular, the spatial aspects provide useful insights
into the dynamic nature of new urban areas. This may explain the emergence and rapid growth
of the urban land-use science community (Gamba and Herold 2009, Bhatta 2010, Rashed and
Jirgens 2010, Seto et al. 2012, Kleemann et al. 2017). These experts have variously applied
geospatial data, tools and techniques to detect and map urban areas. A criterion in this
direction would be a very useful complement for the population-based criterion.

More so, to identify the key and salient features of a new urban phenomenon, urban scholars
and planners would have to consider the frontiers of emergent urban structures - peri-urban”
areas (Adam 2014). It is important to note that the ongoing urban expansion in most cities in
Ghana concentrates at the periphery. Yet, these areas, although characterized by low
population densities, exhibit several conditions which are urban in character (Kleemann et al.
2017). Given the growing materializations of the diverse urban conditions at the periphery,
Gough and Yankson (2006) have suggested that peri-urban areas should be considered as an
extension of the urban rather than an entirely distinct area. In Mgller-Jensen et al. (2020), the

1) Peri-urban is used in this paper to refer to the land around the edges of an urban
area, either just within or beyond urban boundaries, where land use patterns are often in the
process of changing from more rural (agriculture) to more urban (buildings).
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analysis of the urban land-use dynamics showed that the rapidly developing settlements at the
periphery are dominated by urban housing (and related infrastructure and services) and they
are occupied by urban residents engaged in urban livelihood activities.

Current definition and classification of urban settlements in Ghana

In Ghana, urban areas are defined as settlements with a threshold population of 5000 or more
(Ghana Statistical Service 2014). According to the data and statistics (Fig. 1) provided by the
United Nations (2018), Ghana’s population growth and urbanization experienced a trend of
steady increases. With a current urbanization level of 56%, it is reasonable to assume that as
the pace of urbanization accelerates, so that the number of urban settlements keeps
increasing. In fact, smaller towns and cities are observed to have experienced the fastest rate
of urban growth over the last couple of years (World Bank Group 2015). Forecasts also show
that the number of urban settlements in the country may increase massively in the coming
decades. As new and existing localities such as large villages, hamlets and rural enclaves grow
to exceed 5000 inhabitants, they are classified as urban areas.
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Fig. 1 - Trends in population growth and urbanization in Ghana (1960-2019)
Source: United Nations (2018)

As indicated by a recent World Bank report, “the number of medium (20,000-50,000 people)
and large medium (50,000-100,000) sized towns have over the years quadrupled and tripled,
respectively” (World Bank Group 2015: 2). The main factors driving urban growth and
increases in urban settlements are: governmental policies (such as decentralization), natural
population increase in urban areas, rural-urban migration, and the immigration from other
countries (Ghana Statistical Service 2014). Whilst these factors contribute to the distribution of
the population, they are also responsible for the growing diversity characterizing the
emergence of new urban settlements.

At the core of Ghana’s ongoing urbanization dynamics, the emergence of new urban growth
can be observed at several levels. These include mainly conurbations, urban agglomerations,
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secondary cities, and the merging of towns and villages. Currently, there are neither published
data nor a full list with the precise number of urban settlements in Ghana. However, according
to Potts (2018), as of 2020, there were 257 small ‘Class 8 settlements which had populations
between 5000 and 10,000 people. It was also noted that 70 of these settlements were
classified as rural in the previous PHC in 2000. A recent up-to-date database produced by
SWAC (2020) revealed the total number of urban agglomerations in Ghana to be 209 (Fig. 2)
as of 2015. This is an increase from 87 urban agglomerations established in 1990 (SWAC
2020). It is believed that much of this urban agglomeration growth occurred from the
emergence of smaller agglomerations with populations between 10,000 and 50,000
inhabitants. Besides, a 2019 map data obtained from the Ghana Statistical Service (2014)
shows 219 major urban localities in Ghana. Taking this together, it seems clear that the
identified number of urban localities does not commensurate the Ghana'’s level of urbanization.
As noted by Potts (2018), the precise number of urban areas is not easily ascertained.

Fig. 2 - Map of
Ghana showing the
major urban
localities in a
regional context

Legend
®  Major Urban Localities
‘ Ghana Regional Boundary
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Quite a number of urban remote sensing studies (Oduro et al. 2014, Angel et al. 2016, Benza
et al. 2016, Appiah et al. 2017, Mgaller-Jensen et al. 2020) have revealed a significant urban
growth and steady increases in the urban settlements’ patterns in Ghana. However, doubts
have been casted on the data on the country’s level of urbanization as well as on the quantum
of urban areas being produced by various studies (Potts 2018, Mgller-Jensen et al. 2020). The
fact that settlements in Ghana are classified or delineated as “urban” purely on the population
size (a threshold of 5000 people) has been the subject of concern among some Ghanaian
urbanists. At the ‘First International Conference on Urbanization and Rural-Urban Migration in
sub-Saharan Africa’ held in Nairobi (2012), there has been the argument that the 5000
threshold is misleading due to a number of limitations. It asserted that the approach has led to
the spurious classification of settlements which were still largely villages in their socio-
economic characteristics. Potts (2018) concurs, arguing that a threshold of 5000 has become
less reliable to distinguish between ‘rural’ and ‘urban’ settlements in an economic function
sense. This is because it is observed that although localities may easily attain the 5,000
threshold to be qualified as urban, they may maintain their rural outlook based on the
predominant economic activities (Ghana Statistical Service 2014). This is an indication of the
tendency to overestimate both urban population figures and the number of settlements that are
re-classified as being urban. As argued by Potts (2018), without the inclusion of erroneously
classified ‘urban’ villages, Ghana should probably not, as yet, be regarded as half urban.

Although PHC data tend to be regularly available, i.e. every ten years, the long gaps between
the census years often result in the misrepresentation and over-generalization of urban growth.
This undoubtedly can lead to the spurious delineation of urban settlements. A major challenge
in this regard can be due to the expansion of urban areas beyond the administrative
boundaries into rural settlements. This is evident in some census reports where some relatively
large urban localities, which form a part of municipal and metropolitan areas, were found to
have engulfed ‘rural’ areas.

Taking into consideration Ghana'’s rapid urban growth in terms of both population and area, the
use of the population size criterion alone to classify an urban locality has become both
problematic and inadequate (Ghana Statistical Service 2014). The approach was adopted and
used for the first post-independence census in Ghana in 1960. During this period, the total
population found in the settlements was usually low (Potts 2018). At this point in time, the
threshold of 5,000 was not only more reliable and sufficient, but also convenient to delineate
the urban settlements. So far, Ghana has conducted five PHC (1960, 1970, 1984, 2000 and
2010). Yet, the population size criterion alone is still being used today (Szabo 2016). With the
high population growth taking place today, coupled with the rapid merging of hitherto scattered
rural localities and forming agglomerated urban settlements, a threshold of 5,000 has become
very unreliable and inadequate to delineate urban localities from rural areas (Potts 2018).

Although population data provide information on the size of the urban population, information
on the spatial (geo) location of urban areas remains difficult to obtain (Moriconi-Ebrard et al.
2016). It is important to state that urban settlements differ in size, form, configuration, as well
as different socio-economic structures, thus applying one sole criterion in their classification
impedes cross-regional comparisons. For instance, the current classification approach of the
‘urban’ neither denotes the spatial extent nor the geolocation of areas classified as urban. This
makes the comparative regional analysis of trends and patterns of urban growth difficult. More
so, the data on population size do not provide key information on the spatial variation in the
size of different urban settlements.

In addition, the criterion does not offer any means to delineate urban hierarchies in different

regions of Ghana (Owusu 2005). For instance, categories such as ‘small’, ‘medium’ and ‘large’
are undefined by the MPT criterion. Although urban localities in Ghana have been graded
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according to the following categories: 5,000-9,999 people, 10,000-19,999 people, 20,000-
49,999 people, 50,000-99,999 people, and 100,000 people and over (Yeboah et al. 2013),
there is no accompanying description. Thus, such categorizations are deemed vague. Lastly,
the ‘urban’ classification approach being used counts the floating population, creating a spatial
mismatch that introduces a bias (Weeks 2010). During the census, people are enumerated at
wherever they were on the census night and not at where they usually resided (Ghana
Statistical Service 2014). In the context of current urban development patterns, the majority of
people stay overnight in the peri-urban settlements (Doan and Oduro 2012, Gough et al. 2015),
but they commute to the central business district to work. Yet, given their very low population
densities, peri-urban areas are not considered as urban as far the population-based criterion is
concerned. Therefore, the probability of miscounting or under-counting due to the
unpredictable movement of people is high. Against this backdrop, the Ghana Statistical Service
(2014) has admitted that the population-size criterion alone is unsatisfactory for classifying the
urban settlements and, therefore, it argues for other considerations based on the settlements’
functions and primary socio-economic activities (Ghana Statistical Service 2014).

Given the limitations and challenges associated with the MPT criterion, the authors argue that
a multi-criteria approach may be more appropriate in the classification of ‘urban’ settlements in
Ghana. The evolution of urban settlements has generated important salient functions based on
spatio-economic processes, structures and features that can be considered in addition to
population data to classify urban localities. As noted by Schmid et al. (2018), as urban
settlements grow and expand, spatial structures and processes, in terms of economic, social,
political and demographic changes, materialize. These dynamics can be regarded as both new
urban conditions and desirable outcomes of urban development — referred to by Vormann
(2015) as urban diversity. Vormann (2015) describes diversity as one of the main features of
modern cities, denoting a situation of multiplicity and heterogeneity. As spaces of
agglomerations, conurbations and intersections, urban areas are often at the centre of debates
and discourses on diversity. Within this context, we reckon that the novel and classical idea of
hyper-diversity (Tasan-Kok et al. 2013) grants us insights into the normative dimensions
engrained by urban development processes.

Manifestations of hyper-diversity in urban settlements

Hyper-diversity of urban spaces is reflected in the evolving heterogeneity of cities (Korcelli-
Olejniczak 2017). With heterogeneous features and distinguishing characteristics manifesting,
the reliance on one criterion (population size) for distinguishing urban areas may thus become
less reliable. As Schmid et al. (2018: 21) state, “the urban world has fundamentally changed in
the last decades whereby varied urbanization processes and conditions have characterized
urban landscapes”. In particular, urban areas have become very dynamic and heterogeneous
in terms of demographics, functions, spatial structures, socio-economic and employment and
lifestyles among others (Schmid et al. 2018). This is consistent with the hyper-diversity concept
of Tasan-Kok et al. (2013). Hyper-diversity broadly includes the “intense diversification of the
population in socio-economic, social and ethnic terms, but also with respect to lifestyles,
attitudes and activities” (Tasan-Kok et al. 2013: 6). This perspective has given us insights into
the heterogeneous and multi-dimensional characteristics of urban settlements (Schmid et al.
2018).

The main argument we make for ‘urban’ hyper-diversity is that towns and cities in Ghana and
elsewhere are not homogeneous spaces. They originate differently, perform different functions
and exhibit a wide range of features. Thus, the attempts of statistical authorities to classify the
urban localities by using a single criterion simply fail to consider relevant heterogeneous
dimensions (Pitter and Lorinc 2016). Elaborating on the context-specific concept of ‘urban’
hyper-diversity, Korcelli-Olejniczak (2017) explained that the spatial organization of towns and
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cities is characterized by numerous inter-related features.

Three salient features underscored by hyper-diversity in Tasan-Kok et al. (2013) and Korcelli-
Olejniczak (2017) are particularly relevant in guiding us to identify and to take into account the
meaningful dimensions in measuring what is ‘urban’. The choice of this concept as an entry
point towards identifying urban dimensions is premised on three key issues. Firstly, the notion
evades the simple classification of urban areas based on the MPT. Secondly, the concept
provides insights into very different aspects of socio-economic, socio-demographic, ethnic and
cultural diversity as the emerging ‘urban’ conditions and they are generally viewed as desirable
dimensions to consider in classifying urban settlements. Thirdly, the perspective places an
emphasis on the multi-dimensional features that strongly characterize the development of
urban areas.

More to the point, the concept of hyper-diversity triggers a thinking that does not oversimplify
the urban. Rather, it emphasizes the realities of the structures and processes that unfold to
shape the spatial organization of urban areas. From this perspective, we argue that the hyper-
diversity notion can capaciously be used to rethink how urban areas grow and expand with
regard to the dynamic structures and processes within which individuals, households,
communities and institutions continually and increasingly distribute themselves (Colomb and
Raco 2015). We, therefore, draw on the notion of hyper-diversity as a conceptual and
theoretical perspective to gain an understanding of the multi-dimensions that can aid in
classifying urban settlements.

As already noted, Ghana’s urban population is highly diversified and as such urban settlements
are evolving in ways that require a multi-criteria approach to accurately delineate and classify
the ‘urban’ localities from the surrounding rural areas. The idea of hyper-diversity provides a
logical understanding of the many ways of conceptualizing and defining the ‘urban’ beyond the
number of the inhabitants in a given area. Importantly, the key structural economic and spatial
changes, social and political factors, as well as the forms and patterns of urban development
(Gough et al. 2015) provide an excellent lens through which a multi-dimensional criterion can
be ascertained to guide the classification of urban areas.

Methodology

In order to identify the concrete dimensions typifying the emergent urban settlements in Ghana,
we carried out a comprehensive review and synthesis of the literature. The findings from the
existing studies including scientific publications, peer-reviewed articles, theses and
dissertations, working papers, conference materials and other grey literature, were accessed
mainly from Web of Science, Annual Reviews and Google Scholar. These online databases
were searched using combinations of keywords: urban, what-is-urban?, how-do-we-define-or-
measure ‘the urban’?, urban-classification-systems, urban-hyper-diversity, urban-dimensions,
and determining-urban-settlement. By focusing on these content-related search terms, we
sought to explore the key data and information for our topic. The selected texts, documents and
scientific materials were stored in the Citavi for Windows version 5.7. This was used to
organize the texts and knowledge as well as to manage the reference citations. At least 124
papers were reviewed out of which eight overarching, causally related urban dimensions were
derived. Overall, these dimensions provide the key baseline information which can aid in
determining the urban in Ghana.

Results and Discussion

The dimensions noted in Table 1 reflect a vivid illustration of urban hyper-diversity. The notion
requires us to acknowledge that ‘urban’ spaces contain multiple and heterogeneous conditions.
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Thus, by using a hyper-diversity lens, we are able to identify other criteria to measure what is
urban. In addition to the highlighted dimensions, various other possible dynamic attributes of
human settlements can be considered a categorization and delineation of the urban. These
include: lifestyles, attitudes, household income levels, access to core urban services and
activities. Whilst, the highlighted dimensions prove to be key factors to enhance how urban
areas are identified and classified, and analyzing such functional, structural and morphological
changes requires data on the urban settlements and populations. Yet, compiling urban data in
Ghana remains a major challenge. In fact, the lack of accurate and timely local data brings
severely constraints for the estimations of urban settlements.

Table 1
Dimensions portraying hyper-diversity in urban settlements in Ghana
Dimension | Key findings derived from the supporting litera- Source
ture
Urban Urban form refers to the broad spatial Asiedu and Arku
form characteristics of an entire urban region including (2009), Gough and
the shape, distribution, patterns and arrangement of | Yankson (2011), Doan
urban complexes that represent the urban land use and Oduro (2012),
within the region. Owusu (2013), Benza
et al. (2016),
e Ghana is experiencing a rapid outward Kleemann et al. (2017)
expansion of urban development (urban sprawl).
e With the growing dispersion of people, activities,
institutions and resources, urban spatial
transformation has been traditionally
characterised by a shift from monocentric to
polycentric patterns.
e New trends, patterns and processes regarding
peri-urbanization are manifesting and, similarly,
new urban settlements are materializing.
Therefore, the urban form may be a useful
criterion for classifying the urban status.
Extent of ‘Built-up areas’ refer to the areas covered with and | Schneider and Wood-
built-up used for residential, industrial and commercial | cock (2008), Doan and
area buildings and infrastructure, and other urban Oduro (2012), Gough
structures. et al. (2015), Appiah et

e The rapid increase in built-up areas is driven by
the increasing demand for housing and the
related infrastructure and services by urbanites.

e Current urban development patterns are char-
acterized by the spontaneous proliferation of
large-scale built-up areas with an expansive
spatial distribution of massive residential devel-
opments.

e The extent and pattern of built-up areas is thus
a key dimension of urban landscapes. The set-
tlements with contiguous patches of built-up
land greater than 1 km? each could be a rele-
vant criterion for classifying the urban areas.

al. (2017)
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Land-use In the context of classification, this means a human Gough and Yankson
dynamics use of the land for different purposes that are | (2000), Owusu (2013),
characteristically urban. It encompasses diverse Seto and Reenberg
and mixed uses of land within an urban scene. (2014), Appiah et al.
(2015), Oduro et al.
e The rapid sprawl of urban core cities into (2§t15)’ Angel (2016),
. . . ow et al. (2016),
peripheral zones is transforming land use. There Appiah et al. (2017)
are diverse, multi-functional uses of land on the PP ’
periphery of Ghana’s major cities.
e Land-use diversity signifies urban development.
Thus, heterogeneous, rapidly changing land-use
may be a suitable criteria for classifying the
urban status.
e Advances in satellite-based remote data and
technology, as well as in algorithm development,
have allowed scientists to classify urban
settlements based on land use features.
Socio- The services, activities, systems and institutions Yeboah et al. (2013),
economic contributing to the dynamics of settlements. Ghana Statistical
functions Service (2014), Gough
e In Ghana, urban expansion (including population etal. (2015)
increase) in peri-urban spaces involves a
de-concentration of core urban functions (e.g.
services, residential, administrative etc.).
e Small peripheral towns and villages are rapidly
assuming the wurban status due to the
coalescence and strong presence of social and
economic activities, systems and institutions.
e Thus, an urban status classification scheme
could consider the presence and availability of
local government offices, markets and shopping
centres, health facilities, hotels, transport,
factories, energy consumption, schools.
Occupa- It covers the predominant employment status, and Bawakyillenuo et al.
tional the occupation type, including technical and | (2013), Ghana Statisti-
structure vocational professions, in a given locality.

e |In Ghana, the outward expansion of cities
changes the occupational structure of peri-urban
areas.

e There has been a massive shift from rural,
agricultural, activities to service activities in
urban areas. Manufacturing is increasing the
fastest in peri-urban areas.

e Therefore, the urban status can be categorized
by considering the main economic activities of
the population and of each locality.

cal Service (2014),

Gough et al. (2015),

World Bank Group
(2015)
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Population
size

The conventional criterion for classifying urban set-
tlements.

e A large population size corresponds with a high
urbanization, resulting in the rapid conversion of
rural to urban areas (re-classification).

e Villages and small towns are rapidly attaining
the MPT of 5000 people due to the natural
population increase.

e Population size is the most convenient criterion
for determining urban settlements. It can be
enhanced by integrating other dimensions too.

Doan and Oduro
(2012), Ghana
Statistical Service
(2014), Oduro et al.
(2014)

Govern-
ance
structure

The institutional political structures, mechanisms
and processes through which decision-making, the
use of resources and service provision are
achieved in a political area.

e Following the decentralization in 1988, the local
government in Ghana has proliferated in line
with the rapid urbanization and urban growth.
New settlement areas have rapidly been
converted into economic, political and
administrative units.

e In expanding peri-urban areas, state-led
governance systems exist alongside informal
actors  (including community actors and
traditional leaders, the private sector and civil
society organizations).

e The presence of local government structures,
institutions and offices may serve as a useful
justification for delineating a given area as
urban.

Owusu (2008, 2013,
2015), Ghana
Statistical Service
(2014), Cities Alliance
(2017)

Housing
structure

Housing structure is an indicator of the general
income and living standards of the residents. It also
includes the level of infrastructure in a given
settlement.

e Massive growth in peri-urban areas is character-
ized by new middle-class housing settlements.

e Almost all houses built in peri-urban areas are
constructed using materials permitted for urban
housing by the Ghana Building Code 1988.

e Importantly, housing structure could serve as a
criterion for classifying an area as urban if there
are high-quality housing units built with materials
stipulated by the Ghana building code for urban
houses.

Mgller-densen and
Knudsen (2008),
Gough and Yankson
(2011), Doan and
Oduro (2012), Yeboah
et al. (2013)
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At this point, we reckon that only a geospatial approach can directly and indirectly help to
detect spatial and statistical data on urban settlements. In principle, a geospatial approach that
combines satellite-based remote sensing data with urban demographic, socio-economic and
actual land use characteristics can help discover both the location of existing and of newly
urbanized areas and their sizes. This approach allows for a verification of the existence, or lack
thereof, of an urban settlement based on the dimensions and associated indications. It is
further argued that satellite-based classification of ‘urban’ land-use dynamics reinforced by
ground truthing proves to be an objective method to classify urban areas. This is because land-
use dynamics expresses the most visible form of a settlement’s transition from rural to urban. In
other words, the urban scene is composed of easily detectable spatial structures (patterns,
forms, layout and distribution of geographic phenomena), and spatial processes (mechanisms
producing spatial structures). Thus, the spatial and temporal dynamics of land-use effectively
portrays the manifold dimensions underpinning the spatial development of any urban
settlement (Adam 2014). Within this context, this study defines urban settlements as a
heterogeneous and multi-dynamic geographical area, with increased human-made structures
over time and a land-use system that encompasses all basic services and facilities
underpinned by social, economic, political, demographic processes and functions. From this
definition, we draw attention to the fact that the 8 highlighted dimensions can be detected
based on the prevailing uses of land within a particular settlement. This is equally based on the
premise that the spatial development of the settlements in inextricably linked to the use of land.

As noted earlier, the use of geo-information techniques has already become a widely adopted
approach to land related data analysis. Therefore, the relation between the highlighted
dimensions and the land use dynamics can be established based on satellite data, ground-truth
assessments and the selection of training sites. For instance, an urban status classification
could be done based on the functions performed (and services provided) in a given settlement.
Such functions and services can be ascertained based on the prevailing land use dynamics in
the area. Thus, data on basic spatial structures related to each of the identified dimensions can
be gathered, mapped and combined with the MPT of 5,000 people in order to classify a locality
as urban. Given that satellite-based remote sensing data offer a unique assistance to measure
what is urban based on physical land features, we expect that urban remote sensing scientists
can develop algorithms that can infer the basic structures and processes of the proposed
dimensions to classify urban areas. We believe this is consistent with the quest to standardize
the definition of the urban using remote sensing data (Mahendra and Seto 2019).

Classification of urban areas by satellite-based remote sensing data and techniques

Given the near accurate change detection of land-use features, the classification of urban and
non-urban areas is emerging from work using GIS and remote sensing (Kleemann et al. 2017,
Mahendra and Seto 2019, Mgaller-Jensen et al. 2020, for recent examples). The analysis of
high-resolution satellite imagery and of other spatially explicit data provides detailed information
on the urban land uses and it reveals urban forms, built infrastructure, socio-economic
functions and activities, the presence of truck infrastructure, the seemingly urban residential
buildings, and the availability of core urban services (Mahendra and Seto 2019).

There have been many studies that looked at classifying urban areas using different satellite-
based remote sensing data and at different scales. Some examples are Donnay et al. (2001),
Bhatta (2010), Griffiths et al. (2010), Mahendra and Seto (2019). In Ghana, for instance,
Kleemann et al. (2017) used cloud-free high-spatial-resolution satellite data provided by Digital
Globe via Google Earth to identify the patterns of urban development in Takoradi and
Bolgatanga. In another study, Benza et al. (2016) also used Landsat Enhanced Thematic
Mapper Plus (ETM+) and European Remote Sensing Satellite-2 (ERS-2) synthetic aperture
radar (SAR) imagery to define the urban-based on land use and land cover. This enabled the
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delineation of nine urban patches which were triangulated with census derived population size
(Benza et al. 2016). Putting together a database, SWAC (2020) applies spatio-statistical criteria
to the delineation of urban agglomerations. Its geospatial standardized database combines
demographic data, satellite and aerial imagery and other cartographic sources to carry out a
comprehensive assessment of ongoing processes of urbanization and spatial development
dynamics in Africa.

Although remote sensing is useful for mapping and classifying urban areas, some limitations
exist. Firstly, the heterogeneity of urban settlements coupled with characteristics of the
consistently available low-medium resolution Landsat-Tm makes the delineation of urban areas
quite difficult but not impossible (Mahendra and Seto 2019, Mgller-Jensen et al. 2020). It is
noted that despite its capability of providing consistent information on land features, built-up
form and configuration, some human settlements are really difficult to discern from space.
Whilst satellite-based data is limited by the remote sensing scientist’s knowledge of ground
conditions. A major challenge in this regard is represented by the variations in object
reflectance and the inability of some single remote sensing sensors to differentiate across land
surface features. Thus, processing, analysing and classifying SRS images of urban areas may
be limited due to the difficulties associated with their multi-sensor, multi-temporal and multi-
modal nature and the sources of data. Integrating or fusing multi-source satellite data is a
complex and time-consuming task (Donnay et al. 2001). To surmount these challenges,
geospatial analysts and urban land-use scientists advocate for the application of segmentation
and mosaicking techniques (see for example Rashed and Jiirgens 2010). According to Estes et
al. (2018) and Mgller-Jensen et al. (2020), object-oriented segmentation and/or classification of
very-high spatial resolution imagery produces accurate and favourable results rather than a per
-pixel classification. Technically, object-oriented classification allows the integration of multiple
non-spectral information on the structure and characteristics of urban areas (Estes et al. 2018).
Yet, also, a fundamental problem associated with this approach is that while there is often a
relatively simple, direct relationship between the land-cover type and the detected spectral
reflectance, the same cannot be applied to land-use dynamics. Land-use is considered an
abstract amalgamation of cultural and economic factors (Seto et al. 2012, Mahendra and Seto
2019), most of which cannot be determined directly by remote sensing. However, different
types of urban land-uses reflect a characteristic spatial pattern of a spectrally distinct land
cover, which then enables their recognition in high spatial resolution SRS images (Estes et al.
2018).

To improve the detection and delineation of urban areas based on land features, it may be
necessary to integrate SRS data from modern imaging spectrometers, such as the
Environmental Mapping and Analysis Program (EnMAP, Kaufmann et al. 2016). The
development and intensified use of imaging spectrometers or hyper-spectral imaging to record
multi-temporal SRS data at short intervals and at high spatial and spectral resolution open up
new possibilities to effectively detect land-use patterns within urban settlements (Guanter et al.
2016). EnMAP combines excellently with multi-spectral satellite systems, such as IKONOS and
Quickbird, to assess the spatial and temporal diversity of changing in urban land use dynamics
(Kaufmann et al. 2016), which is the focus of a successive study being carried out by the
authors.

Conclusions

The aim of this paper has been to explore how best the classification of urban areas in Ghana
could be performed. This has been based on the premise that population size alone is no
longer reliable to classify an urban area due to increased populations, changes in spatial
development patterns and, of course, the accelerating growth of urban areas over time and
space. Drawing inspiration from the concept of hyper-diversity in settlements, our review and
synthesis of the literature revealed eight key dimensions. Quite apart from the conventional
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population threshold of 5,000 people, the paper finds that data on the urban form, the extent of
the built-up area, the land-use dynamics, socio-economic functions, and occupational,
governance and housing structures, could also be used to classify a settlement as urban.

Whilst admitting that some of these dimensions cannot be directly measured, the paper
suggests that detecting and analyzing land use dynamics from satellite-based remote sensing
data and techniques, various spatial and statistical data on the aforementioned dimensions can
be derived. Combining advanced satellite imagery with ground truth-gathered data, as well as
in algorithm development, could allow analysts and urban planners to classify urban areas in a
timely manner with frequent updates.

Overall, the findings of this paper contribute to a better understanding of how urban settlements
can be classified by using a multi-dimensional approach as a feasible alternative. It also offers
an insight to the Ghana statistical service to “think out of the minimum population threshold
box” and to begin to consider the heterogeneity and multiple attributes characterizing the areas
of new growth, especially the urban “villages” on the periphery of cities. Future studies should
thus focus on developing remote sensing algorithms that can infer the proposed dimensions
from physical land features. It is also important to develop indices for each dimension to aid in
the classification of urban areas.
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Abstract: One of the main problems of urban governance in Algeria is bureaucracy.
Based on the experience of other countries, the concept of smart cities is becoming
increasingly important, including urban e-governance which is considered as an important
corner stone of smart cities. Hence, e-governance is proposed as a new tool to solve
urban governance problems. Its main objectives are focused on strengthening credibility
and accountability. This paper tried to assess the ability of Algiers bay municipalities to
adopt urban e-governance policies and to see strategies to be deployed to solve urban
related problems. To achieve this goal, the work presented in this paper describes the
development of a Smart Synthetic (SS) model that could serve as a tool for policy makers
to assess their policies and to identify ways to solve urban problems. This ‘SS model’ is
based on the findings of relevant, locally based case studies from the bay area, to which
the model is later applied. In order to achieve this, the authors opted for a Multi-Attribute
Value Theory method. The application of the model revealed that of a total of nine
municipalities, four are in a position to adopt an urban e-governance policy. However, the
remaining ones have not yet been able to adopt such a policy due to several barriers which
are mainly related to the governance policy. The advantage of this model is therefore its
flexibility. It could even be adapted to evaluate urban e-governance in other cities.

Key Words: urban policy, intelligent governance, smart city, mixed approach, ICT.
Introduction

E-governance is one of the most important pillars of smart cities. It plays an important role in
the coordination between different disciplines and stakeholders. Praharaj et al. (2018) state that
the success of a smart city depends on smart governance capable of integrating the embedded
political, social and economic aspects of a city.

Urban e-governance is based on the integration of ICT to improve government services. It
plays a great role in bringing citizens closer to the administration. It is also a major player in
curbing corruption, reducing costs and delays and in enabling transparency and efficiency of
urban management, by opening up information to the public. Moreover, it plays a great role in
“improving public services such as transportation, power, health, water, security, and municipal
services” (Kundu 2017). E-governance plays a great role in involving citizens in new processes
of co-creation, co-production and citizens supply (Meijer 2015). However, the role of
government in creating a real e-governance is still limited, as it is mainly informative (Norris
2010, Meijer 2015).

Shiang (2009) argues that e-governance is based on multi-stakeholders’ coordination and
responsibility. He adds that the formation of the informational society requires new forms of
solidarity, partnership and cooperation between different stakeholders. According to the same
author, territorial actors must propose projects and evaluate their importance, effectiveness and
impact. Then, they must implement the principles of global approach, partnership and
participation.
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Much of the published work relating to this kind of research uses surveys to analyze the e-
governance process. Even those who use the multi-criteria analysis end up with a theoretical
model based on a qualitative approach. This kind of approach has some limits, such as time-
consuming and subjectivity, and even the difficulty in explaining the obtained results. In this
work, the authors opted for a mixed-method approach that combine the qualitative and
quantitative analysis with a view to improve what the previous methods offered. They,
therefore, conceptualized a theoretical model that was evaluated and verified using the
statistical analysis. The choice of the approach is justified by the need to develop a model that
uses previously known qualitative data and yet capable of evaluating the decision-making
process according to numerical data, in order to rank the municipalities’ capability and
readiness to adopt urban e-governance policies.

The most recent findings are those of De and Bandyopadhyay (2020), who develop a pro-
citizen model for the optimum functioning of urban e-governance and of Jiang et al. (2020),
who establish a framework that examines the impact of urban contexts on the sociotechnical
interaction between urban technological innovation and urban governance in the realm of smart
cities. Lopes and Farooq (2020) propose a smart city governance model for Pakistan cities
while Mukherjee (2018) explores the use of GIS and other information and communication
technologies in governance. Praharaj et al. (2018) attempt through their work to assess the
ability of Indian cities to adopt more collaborative governance. Sharma and Kalra (2019) study
the level of acceptance of the e-governance policy in the capital city of Uttar Pradesh, and
Santos (2017) argues that the key to success is the collaboration of different stakeholders
(administrations, agencies, citizens). Palomo-Navarro and Navio-Marco (2018) are conducting
a study on the smart city network which takes into account the interaction between smart
governance and public network studies. They attempt to assess the impact of the smart city
network at local, national and international levels (Palomo-Navarro and Navio-Marco 2018).
They discovered that the Spanish network of smart cities is able to configure “future policies in
local administration, necessarily related to efficiency, digitalization and citizen centricity and
with key topics to build the future” (Palomo-Navarro and Navio-Marco 2018: 872). Meijer and
Bolivar (2016) explain that e-governance is not only a technological issue, and they add that it
also requires institutional and political changes. Castelnovo et al. (2016) propose a holistic
approach for assessing smart city governance.

It is important to mention that many studies of urban e-governance are carried out as part of
multi-disciplinary approaches to other topics such as trust, transparency, stakeholders, e-
participation, etc. However, the assessment of urban e-governance using a ‘Smart Synthetic
Model' that evaluates its performance and identifies problems that could hinder its better
performing systems using a mixed approach is scarce, especially when considering cities in
African developing countries.

Moreover, these studies ideally explore the concept of e-governance and its relationship with
the stakeholders and the coordination between them. The study of different cases of cities that
have adopted the e-governance policy revealed that it is difficult to control the balance in
decision-making between different stakeholders (Bovaird 2005). Such a process will be in the
hand of some stakeholders; be it government departments or businessmen. In most cases,
there are businessmen who take it over from other stakeholders. It is important to mention that
it is impossible for ICT to be accessible to all citizens because, on one hand, some citizens are
not smart enough to live in a smart city and to deal with its intelligent governance. On the other
hand, the cost of ICT may exclude some poor people who could not buy new technological
tools. This leads to the marginalization of a certain social strata, which is considered a kind of
discrimination.

To fill this gap, the authors chose to conceive a model that expects the problems that could
hinder the implementation of urban e-governance. In addition, it rates the municipalities that are
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in a position to adopt an urban e-governance policy. This model was evaluated and verified
through its application to the case of the municipalities of the bay of Algiers.

This model takes into account important factors such as the balance in decision-making,
citizens’ participation, the barriers that could hinder the implementation of urban e-governance
and other factors extracted from the literature.

The literature reveals that many problems and barriers could hinder the adoption of the e-
governance policy. The introduction of ICT into governance policies can be hampered by the
inability of many stakeholders to adopt this type of technology (Dougherty 1992, Meijer 2015).
A number of barriers can be identified under the following two headings:
- Government barriers that can be divided into: personal capacity, technical capacity,
financial capacity, legal issues (lack of political support and management), lack of
leadership (Eynon and Margetts 2007, Meijer 2015), lack of coordination (Eynon and
Dutton 2007, Eynon and Margetts 2007, Meijer 2015), and, finally, inter-organizational
(Serensen and Torfing 2011, Meijer 2015).
- Technical barriers related to hardware and software, interoperability (Eynon and
Margetts, 2007, Meijer 2015), and the ability to maintain confidentiality and security
(Gilbert et al. 2004, West 2005, Meijer 2015).

Citizen-related barriers, such as motivation and skills to cooperate with the government,
represent the so-called “digital divide” that is mentioned as a key barrier (Van Deursen and Van
Dijk 2011, Meijer 2015). It is also suggested that staff may resist to e-governance for the fear
that technology may replace the people. Another obstacle is that ICT cannot be integrated into
the daily routine (they are not domesticated). It is important to mention that even the mental
image that citizens have of the government could be an obstacle, especially if they do not trust
the government, so they will never interact with the government using ICT (Margetts and
Dunleavy 2002, Meijer 2015) and, finally, structural and cultural barriers are mentioned by
Schwester (2009) and Meijer (2015).

Shiang (2009) explains that ICT is not a neutral tool. He explains that the use of ICT to
maintain democracy is important, but it can also have a negative effect in the case of cities
where democracy is fragile. He argues that ICT can make power more concentrated through
information control. This situation can give powerful stakeholders the opportunity to be even
more powerful by controlling the information and by excluding the citizens from the decision-
making process. He adds that ICT can contribute to producing a democratic society, but they
can also produce autarky.

Finally, Chadwick and May (2003), Torres et al. (2006) and Shiang (2009) argue that ICT in
developing countries strengthens management without creating opportunities for citizen
participation in policy making.

Shiang (2009) argues that ICT can lead to the emergence of new forms of segregation
between the information rich and the information poor; the latter will therefore be excluded from
the political life, while coordination between different stakeholders is strongly recommended in
the e-governance policy as it plays an important role in improving the delivery services
(Kunstelj and Vintar 2004, Spacek 2014). Spacek (2014) argues that coordination through e-
governance is considered a key factor for effective governance at the national level. Shiang
(2009) explains that an information society needs new forms of solidarity and cooperation
between different actors.

In addition, the development of ICT within the government can play an important role in

improving the efficiency of the government’s administrative body (Heeks 2001, Ismail 2010).
This work has the particularity of providing a model based on the study of problems and
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barriers that could hinder the better performance of the e-governance policy. The study is
based on tried and tested methods by different scholars.

Moreover, the authors tried to use this model to solve problems that already existed in previous
experiences in order to establish an intelligent system capable of predicting problems and
trying to solve them automatically, taking into account the specificity of Algiers (a city located in
a developing African country with an unclear governance system). In addition, this model
attempted to integrate citizens into the political process using ICT, and, also, it could predict the
proportion of citizens who could be marginalized due to the ignorance of ICT tools or the
inability to buy them to facilitate integration in the political process.

The aim of this work is to demonstrate the application of the e-governance policy in the bay of
Algiers using a “Smart Synthetic Model”, composed of several attributes and variables. This
work will help decision makers to identify any potential problems that could hinder the
performance of such a policy and to enable it to be inclusive towards the citizens. Given that
the model is based on data from the local municipalities, it helps decision-makers to decide on
the kind of operations to adopt, in order to reduce the gap between the aspirations, needs and
practicalities of the governance system in Algiers.

The paper presents a model for assessing and ranking the ability of Algiers’ bay municipalities
to adopt the urban e-governance policy and to identify the problems and barriers that could
hinder adopting such a policy. Through this work, the authors were able to assess and rank the
municipalities of the bay of Algiers in terms of their potential to adopt an urban e-governance

policy.
Methodology

Many researchers chose for qualitative research when studying a decision-making process
(Table 1). In order to realize the objective of this work, the authors opted for a mixed-use
approach. The Multi-Attribute Value Theory, or MAVT for short, is a mixed method, based on
numerical representations in order to help decision-makers to choose between alternative
decisions. It is largely used by many researchers such as Ferretti et al. (2014), Da Cruz and
Marques (2017), and Cheniki et al. (2019). It relies on using a multitude of attributes which are
different in the type and scale of measurement. It is generally used to measure and rank the
performance of a service or an activity. MAVT can use qualitative and/or quantitative
descriptions in order to measure the performance of an objective. Moreover, the experts’
judgment can substitute quantitative data if it is not available. According to Ferretti et al. (2014),
the objective of MVAT is to find a way to associate a real number to each alternative to
establish an order of preference for the alternatives consistent with the value judgment of the
decision-maker.

Using such a method, all alternative values could be transformed into one simple value by
aggregating the values for all attributes. The alternatives with the highest values are ranked the
highest. The use of the methodology is through two distinct stages. The first one consists of a
conceptualization that involves fixing the appropriate objectives to be evaluated. Those
objectives are defined using a set of attributes. This step was undertaken using a literature
review that helped to fix the suitable alternative attributes. The second one, that of application,
was realized by moving from abstract concepts into measured attributes. According to Ferretti
et al. (2014), such attributes can be directly derived from the definition of objectives,
constructed to measure the degree to which any objective is met or indirectly related to the
defined objectives. The performance of any of the attributes may be described either
qualitatively or quantitatively.
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Table 1
Advantages and disadvantages of a qualitative approach
Qualitative approach
Advantages Disadvantages

e It describes in detail the feelings, | ¢ Focus on meanings and experiences

opinions, and experiences of the (Cumming 2001, Silverman 2016).

interviewees and it explains their | ¢ Decision-makers may refute results

significance (Denzin 2001). obtained by using the qualitative ap-
o |t explains the participant’s proach.

experience in specific settings. e In order to analyze a phenomenon,
e |deographic research. stakeholders usually use the quantitative
e It permits to study and understand the approach (Sallee and Flood 2012).

interviewees’ feelings and | ® The problem of generalizing the findings

experiences, and to figure out how mean- to the whole population of the research

ings are shaped through culture (Strauss using a few number of samples

and Corbin 1990). (Thomson 2011, Harry and Lipsky 2014).
e Collected data are subjective and | e Analyzing data and discussing results is

detailed. more  complicated comparing to
e Flexible framework so it can be built and quantitative approaches (Richards and

be readapted in order to obtain a greater Richards 1994).

extent (Maxwell 2012). e |t consumes a lot of time.

Source: the authors, based on Rahman (2017)

Case study applications

The bay of Algiers (Fig. 1) is considered as the most important urban area in Algeria, due to
several variables such as: strategic location, history, heritage, social and cultural situation,
economy and port activity (15! commercial port in Algeria).

From an administrative point of view, the study area is made up of nine municipalities with
54.43 km?, covering 6.7% of the surface area of Algiers with approximately 574 880
inhabitants, and representing 18.2% of the population of the capital. These municipalities are
different in terms of area, population density (which varies between 35 949 inhabitants/km? for
Casbah and 3294 inhabitants/km? for EI Marsa), density of blocks, land use categories,
proportion of different activities in urban areas and socio-economic importance.

Urban governance in Algiers

Algiers’ governance system is characterized by precarious institutions. Icheboudéne (2009)
explains that the problem of governance in Algiers is linked to incoherence between the
conception and the use of this policy and the adoption of inadequate objectives and tools of
governance. In addition, he argues that there is a lack of coordination between the government
institutions. Hence, the relationship between the government and the urban society is already
conducted through a failed policy. The author adds that in the case of Algiers, the regional
authority (Wilaya) controls the municipalities by misusing the law to the point of forbidding
municipalities from carrying out their main functions. He argues that there is a contradiction
between the legislative instruments and what is actually happening in the municipalities. He
goes on further to state that the city represents a contradiction between government policy and
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Bay of Algiers

Bordj EI Kiffan

Fig. 1 - Presentation of the bay of Algiers

citizen’s action. He adds that Algiers represents a special case of cities that try to retain
political power and to be the sole center of decision-making.

The decision support process. Structuring the model framework

In order to realize the Smart Synthetic Model’s tree, the authors used a top-down approach.
This model was realized from the definition of the concept of urban e-governance and the
objective of this work (Fig. 2).

The analysis of the development of the concept of urban e-governance and the problems that
could hinder its better application led the authors to build a model for a successful urban e-
governance. In order to achieve this, the authors adopted an MAVT approach to put forward a
“Smart Synthetic Model” conceptualized on the basis of the definition, characteristics and
objectives of an urban e-governance policy. The model is able to predict problems and it tries
to mitigate against their negative impact before they happen. In other words, it was based on a
critical analysis of the urban e-governance policy.

This model outlined two main priorities: preserving the obligation to integrate the citizens into
the political system, and to maintain a balance between the stakeholders in the decision-
making process in order to keep the equity between the priorities and obligations of different
stakeholders. The model is capable of measuring the degree to which the objectives of the
urban e-governance policy, such as accountability, transparency, efficiency and economic
benefits, were realized.
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The attributes of the SS Model can be described as follows:

(A) ICT: it measures the ability of stakeholders in each of the municipalities of Algiers’ bay to
be connected to internet, taking into account the ability of the citizens to own ICT tools and the
citizens’ ability to be integrated into an intelligent atmosphere. It takes into account the
presence of ICT tools and ICT infrastructures, even of technology literate citizens who could
use ICT without any problem.

(B) Participatory and digital democracy: it measured the degree of participation of different
stakeholders in an urban e-governance process.

(C) Infrastructure: this attribute has not been taken into consideration in developed countries;
however, it seems that it is important to consider in the case of cities located in developing
countries because there were many municipalities that didn’t have enough infrastructures
(decision-making infrastructure or public services).

(D) Transparency and public accountability: measuring this attribute was more complicated
than that of other attributes, because its evaluation is more qualitative than quantitative. Hence,
to measure this attribute, the authors used a binary variable by answering the following
questions:

- Is the municipal budget’s information posted on the Internet?

- Is the budget’s information for the operation posted on the Internet?

- Does the municipality provide open information and public assessment works to strengthen
the citizens’ voice and exit?

- Is there a mandatory referendum on major projects?

(E) Efficiency: the authors considered two main attributes (e-administration and e-voting); both
were qualitative attributes.

(F) Local economy: the assessment of this attribute was based on the measurement of three
main variables (structural projects, land for sale on local markets and land prices in each
municipality).

(G) Rule of law: this attribute measured the degree of respect for the law in each municipality
of the bay of Algiers. In order to achieve this objective, two main attributes were proposed
(number of uncorrupted mayors, information on corruption published on the Internet), this
information was based on the collection of information published on the Internet, including
information published in the different daily newspapers.

(H) Political stability: This attribute was based on measuring citizens' satisfaction with their
executive mayors. For this paper, the measurement of this attribute is based on:

- The number of executive mayors serving more than one mandate, so that full stability will be
represented by the same mayor for all these years (Swianiewicz 2001). In the case of Algiers’
bay municipalities, the mayoral mandates taken into account were those of 2002, 2007, 2012,
2017 (twenty years).

- Pluralism in decision-making, by counting the number of political parties involved in the
decision-making process.

- Percentage of votes obtained by the winning political parties.

Measuring the raw values

There were two kinds of attributes, quantitative and qualitative ones. Measuring the former was
easier than the latter. Quantitative attributes were measured using different sources such as
surveys, counting and using different android applications for mobile phone, such as
“Speedtest”, for calculating signal force for mobile internet (2G, 3G, and 4G), and software
such as ArcGIS for measuring infrastructures and services (Table 2). However, qualitative
attributes were measured using different methods. In the case of our model, attributes such as
transparency, public accountability and efficiency, were measured by the means of
questionnaires using a series of Yes/No questions.
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Table 2

Source of the database used in measuring the “SS model” of Algiers’ bay municipalities

Attributes Variables Source of information
Internet users DPTIC (2017)
Home phone DPTIC (2017)
ICT tools Computer users DPTIC (2017)
Smart phone users -

ICT Signal force 2G, 3G, 4G Measured by the authors
using the "Speedtest
android" application on
mobile phones (2018)

ICT infrastructures DPTIC (2017)
Human ability to use Citizen’s literacy ONS (2011)
ICT
Social participation Civic societies GIS of Algiers (2018)

Participatory realized by the authors

& digital Voters DALE (2017)

democracy Public companies GIS of Algiers (2018)

Companies realized by the authors
Private companies GIS of Algiers (2018)
realized by the authors
Decisional infrastructure GIS of Algiers (2018)
Infrastructure realized by the authors

Public infrastructure

GIS of Algiers (2018)
realized by the authors

Transparency & public accountability

Municipalities’ budget infor-
mation posted on the internet

Information published on
the internet (2018)

Operation’s budget infor-
mation posted on the internet

Computed by the authors
from information published
on the internet (2018)

Open information and public
assessment works to
strengthen the citizen voice
and exit

Calculated by the authors
from information published
on the internet (2018)

Mandatory referendum on
large projects

Calculated by the authors
from information published
on the internet (2018)

Efficiency

E-administration

Calculated by the authors
from information published
on the internet (2018)

E-voting

Local economy

Structural projects

DAUC (2016)

Land for sale

Computed by the authors
from OuedKniss (2018)
consulted in 2018

Land’s price

Computed by the authors
from OuedKniss (2018)
consulted in 2018
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Uncorrupted mayors Calculated by the authors
from information published
Rule of law on the internet (2018)
Corruption information Computed by the authors
published on the internet from information published

in internet (2018)

Pluralism in decision making D.G.L.P.AJ. (2017)

Number of executive mayors | Calculated by the authors

Political stability occupying a position in differ- | from information published
ent years on the internet (2018)
Successful political party D.G.L.P.AJ. (2017)

Normalization (standardizing scores)

Raw scores of different attributes can’t be used as they are and they needed to be
standardized in order to be compared. This operation was done by transforming the raw scores
into normalized scores, by using the Z-score, which are represented as standard deviations
from their means. So, the Z-scores have zero as mean value and the standard deviation is
equal to one (Abdi 2007). In order to realize that operation, it is necessary to use a multitude of
samples that have different raw scores to be compared and transformed into Z-score values
(Abdi 2007), using Equation 1:

¥— My
Sy

[ —
Equation 1. The Z-score formula

It is important to mention that raw scores are represented in positive and negative values;
when 0 is considered as medium level, positive scores mean that the objective is highly
realized in those municipalities and negative values mean that the performance objective is
low.

Weighting values

There are many ways to calculate the weights of different attributes. In this work, the Analytic
Hierarchy Process (AHP) method seems to be an adequate method to be used. It is a theory
based on the pairwise comparison of different judgments of experts in urban governance in
order to obtain the priority scale (Saaty 2008). This is undertaken in two steps.

First, a scale is set, which indicates the importance of each element to another with respect to
the type of element (attribute or variable). The authors used a 1 to 9 scales for all attributes: 1
— equal importance, 2 — weak or slight importance, 3 — moderate importance, 4 — moderate
plus importance, 5 — strong importance, 6 — strong plus importance, 7 — very strong or
demonstrated importance, 8 — very, very strong importance, and 9 — extreme importance
(Saaty 2008).

The second step involves building a pairwise comparison matrix based on the experts’
opinions (35 experts were asked) to form a qualitative judgment with different alternatives.
Each attribute was compared with another one in the same level in order to obtain its weight
using the AHP scale explained above. Table 3 presents the pairwise comparison of the
weighted attributes of urban e-governance of Algiers bay municipalities. The same process
was carried out in order to compute the weights for the variables (i.e. the attributes were
compared with each other and the variables were compared with other variables which are
related to the same attribute).
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It is important to mention that judgement matrices information could be obtained from different
methods; it may be interviews, decision conferencing, web-based questionnaires and surveys.
In this work, we have used web-based questionnaires to obtain the information quickly.

Table 3
Standardized matrix
Attributes A B C D E F G H Weight
A 0.37 | 057 | 023 | 0.44 | 0.26 | 0.21 | 0.36 0.30 0.34
B 012 | 0.19 | 0.20 | 0.33 | 0.23 | 0.19 | 0.29 0.25 0.22
c 0.09 | 003 | 0.03 | 0.02 | 0.01 | 0.07 | 0.01 0.01 0.03
D 0.09 | 0.06 [ 017 | 0.11 | 0.19 | 0.16 | 0.22 0.20 0.15
E 0.07 | 0.03 [ 0.09 | 0.02 | 0.04 | 0.09 | 0.02 0.02 0.05
F 0.12 | 0.02 | 0.01 | 0.02 | 0.01 [ 0.02 | 0.01 0.01 0.03
G 0.07 | 0.05 [ 0.15 | 0.04 | 0.15 | 0.14 | 0.07 0.15 0.10
H 0.06 | 004 | 012 ] 003 | 011 ] 012 | 0.02 0.05 0.07

CI=0.009; CR=0.01
Source: the authors, based on the experts’ evaluation
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(a22) % Home pheone
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Fig. 2 — Synthetic Smart model tree (Attributes and variables)
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Results

The Algiers’ bay municipalities database was conceived using different sources of information.
The collection of such data was time-consuming. Once this was achieved, the variables and
attributes defining the “SS model” were measured. The verification of the model yielded a
Cronbach Alpha coefficient of 0.7, which is considered as “good”. The key findings of this study
are presented under the following two main headings.

Urban e-governance ability (ranking of municipalities)

In order to measure and rank the ability of Algiers’ bay municipalities to adopt an urban e-
governance policy, the authors attempted to build and use the “SS model”. Hence, measuring
the attributes defining that model yielded the following results (Fig. 3).

Algiers Center was ranked as the best municipality that is able to adopt the urban e-
governance policy followed respectively by Hussein Dey, El Marsa, Sidi M’hamed,
Mohammadia, Bordj El Kiffan, Casbah, Belouizdad and Bordj El Bahri.

Algiers Center and Hussein Dey were ranked as the best by obtaining the highest scores
(+1.1582, +0.1711), followed by El Marsa and Sidi M’hamed with average scores (+0.0511,
+0.0123). However, five other municipalities were ranked as being the worst (with negative
scores).

It is important to mention that Algiers Center is the only municipality that obtained positive
scores for all the attributes of the “SS model”.

1 1,1582 H Casbah
1,2 ’
! H Algiers Center
1
0,8 o Sidi M'Hamed
0,6 m Belouizdad
04 M Hussein D
0,1711 ey
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Fig. 3 — Urban e-governance ability (Ranking of Algiers’ bay municipalities)

Barriers into adopting the e-governance policy

After measuring all attributes related to the urban e-governance policy in nine different
municipalities, Fig. 4 demonstrates the different scores obtained by measuring each attribute of
the “SS model”. This showed that Algiers center was the only municipality that obtained
positive scores by measuring all attributes. For the rest of the other municipalities, there are
two kinds of problems. First, problems related to the urban governance. Secondly, problems
related to information and communication technologies.

Referring to the barriers related to urban governance, the “SS model” revealed the following
Information:
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e 4 out of 9 municipalities under study failed to involve the citizens and the civic society into
the urban governance policy (Belouizdad, Mohammadia, Bordj El Bahri, El Marsa).

e 4 out of 9 municipalities have not provided their citizens with the necessary infrastructure for
their well-being (Casbah, Mohammadia, Bordj El Bahri, El Marsa).

e 6 out of 9 municipalities failed to be more transparent and more accountable (Sidi M’hamed,
Belouizdad, Hussein Dey, Mohammadia, Bordj El Bahri, El Marsa).

e 8 out of 9 municipalities failed to be more efficient in responding to the citizens’ requests
(Casbah, Sidi M’'hamed, Belouizdad, Hussein Dey, Bordj El Kiffan, Bordj El Bahri, El Marsa,
Mohammadia).

e 5 out of 9 municipalities failed to develop their local economy (Hussein Dey, El Marsa, Bordj
El Bahri, Belouizdad, Casbah).

e 3 out of 9 municipalities failed to apply the rule of law in their municipalities (Casbah, Bordj
El Kiffan, El Marsa).

e 4 out of 9 municipalities were politically unstable (Hussein Dey, Mohammadia, Bord] El
Kiffan, Bordj El Bahri).

The results revealed that the most important barriers are related to urban governance and not
only to the integration of ICT in that policy. So that, the barriers related to the information and
communication technology were that 5 out of 9 municipalities failed to integrate ICT into their
decision-making process (Casbah, Sidi M’hamed, Belouizdad, Bordj El Kiffan, Bordj EI Bahri).

Discussion

This paper discussed the ability to adopt the urban e-governance policy using the “SS model”
and the Algiers’ bay municipalities’ database which played a great role in realizing the purpose
of this study by building a “Smart Synthetic model” and by using it to evaluate and rank the
ability of these municipalities to adopt the urban e-governance policy. Also, we tried to extract
the factors that can hinder the adoption of this policy in the case of Algiers’ bay municipalities.

There are only a few works that attempt to assess the urban e-governance policy; most of them
evaluate only the urban governance in the case of developing or developed countries. The
most relevant work belongs to Da Cruz and Marques (2017), as the authors attempt to assess
local governance indicators in the case of Lisbon (city located in a developing country).
Besides, through this work, the authors tried to build a Smart Synthetic model (SS model)
which was based on the context of an African developing country in order to assess the ability
of their cities to adopt the urban e-governance policy by helping the decision-makers to take
the appropriate decisions to solve the problems related to the urban e-governance policy. The
results got from assessing the ability of Algiers’ bay municipalities to adopt the e-governance
policy were surprising.

Algiers Center is perfectly able to adopt the urban e-governance policy; the assessment using
the “SS model” revealed that the scores obtained from measuring all attributes were positive.
Hence, it was ranked as the first municipality to be able to adopt the urban e-governance policy
compared to the other municipalities of this case study.

The scores obtained from measuring three other municipalities were also positive. It means
that Sidi M’hamed, Hussein Dey and ElI Marsa have been able to adopt the urban e-
governance policy. However, the rest of the other municipalities had negative scores. It means
that they were not yet in a position to adopt the e-governance policy.

210



Measuring the Capacity of Local Municipalities to Adopt an Urban e-governance Policy
Using a Smart Synthetic Model

Urban e-governance attributes

ICT Participatory & Infrastructure Transparency &

digital democracy public accountability
600
2

(] o
— =]
H* wn o
08 =
1 08 400 a
e 15
08 a " G '
] & 4 SBR ° o 200
> : ° 1 5 : 3
04 02 I I ID. ) 3 !
000 g —
02 I o | | . 05
0 v & .
II 02 I " 2 0
02 e 2 II
! 3 04 -
04 o5 7 i 4,00 05 l
o = n
o a S 9
o m o
b :
a

0,57

0,39
0,5
63

| 0,01
o

|
EE 047

0,13

n 1n
oo

o %, I
< m
06 05 0 a 3eso
08 -600 +F 1
H Cashah L] AIE‘iE"S Center B Cashah B Algiers Center = th W Alglers Center B Cashah W Algiers center
wSidi Mhamed  m Belouizdad uSidiMhamed  m Belouizdad uSidi M_Hamed 1 Belouizdad i uSidiMhammed W belouizdad
o Hussein Dey ® Mohammadia B Hussein Dey H Mohammadia | HLE;?"} E;"" - MU:_BW;ME:I? ' Hussein dey = mohammadia
WBordjElKiffan W Bord €l Bahri WBordjElKiffan W Bordj El Bahri : Em;r[sa an W Bordf El Balrl mborgjElKiffan ™ Bordj El Bahri
B El Marsa B El Mersa NEl Mersa
Efficiency Local economy Rule of law Political stability

15 10 1,00

30

8
o m 3, @
"“ @ ° o g
25 P @
' 10 S N Iom
2 05§ RN w0 - °
20 . g®cal <N .
05 3 g g SHEo
15 E .1 " B
' T w N
10 00 o L I I.
. :
05 g o 03 S 050 RRe
' [ m o oo
- = i T
0 g s 3
e =) o

08

05

-0,25

o

00
T [T . ' 11,
VS w mmmmmmm =) 100
] mmmmmmm O
? 9999999
H Cashah o Algiers Center B Casbah B Algiers Center M Cashah W Algiers Center " th lAIgier_s Center
u5idi MHamed  m Belouizdad = Sidi M'Hamed ® Belouizdad w5idi MHamed 1 Belouizdad 1 Sidi M'Hamed M Belouizdad
o Hussein Dey o Mohammadia H Hussein Dey u mohammadia H Hussein Dey ¥ Mohammadia B Hussein Dey HMchammadia
mBordjEl Kiffan W Bord] El Bahri mhordjEl Kiffan ~ m Bordj El Bahri WBordi ElKffan W Bordj E Bahri WbordjEl Kiffan W Bordj El Bahri
WE| Marsa u E| Marsa WE| Marsa mElMarsa

Fig. 4 — Evaluation of urban e-governance policy in Algiers’ bay municipalities,
by Attributes

The most remarkable barriers were not only related to the ICT knowledge, but also to the urban
governance policy which was not respected in most of the municipalities.

It is important to mention that the authors attempted to evaluate the ability of Algiers’ bay
municipalities to adopt the urban e-governance policy by using the “SS model”. Fortunately,
Algiers’ bay municipalities’ database played a great role in realizing this objective. However,
some attributes were not used due to the lack of information (i.e. number smartphone users), or
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the non-existence of a certain service (i.e. e-voting).

This work is different from the previous ones on the urban governance policy, because it
included the possibility to integrate ICT into the urban governance policy in cities located in an
African developing country. Two kinds of barriers were considered: urban governance barriers
and ICT barriers.

The application of the “SS model” in the case of Algiers’ bay municipalities led the authors to
discover the following realities.

Despite the centralized urban governance system in Algiers, the results obtained by using the
“SS model” attributes in the case of Algiers’ bay municipalities revealed that each municipality
presented itself a distinct case (the results are different from those of the other municipalities).
The only similarity between most of them was that they all had urban governance barriers.
Surprisingly, only Algiers center was highly able to adopt the urban e-governance policy
because it fulfilled all attributes of good governance and ICT knowledge. Three other
municipalities were considered the best (Hussein Dey, Sidi M’hamed, El Marsa), but they
suffered from numerous barriers (i.e. in the case of Hussein Dey, lack of transparency and
public accountability, efficiency, weak local economy, and weak political stability). This study
demonstrated that urban e-governance in Hussein Dey municipality could be caused by many
problems, mainly: low human capacity to use ICT, weak participation of civic society and
citizens, lack of numerous infrastructures and transparency & accountability, poor efficiency,
scarcity of constructible lands and structural projects, and finally, problems related to corruption
and political stability. Decision-makers must therefore focus on solving these problems in order
to then promote the urban e-governance policy; they only have to solve the problems that need
to be solved first.

Therefore, the role of Hussein Dey's decision-makers was to fill these gaps in order to achieve
an effective political system to be able to adopt a fully-fledged urban e-governance policy.
However, the rest of the other municipalities were not able to adopt this policy, as they had to
intervene in many parts to obtain a more efficient political system.

Broadly, this study led the authors to believe that the municipalities of the bay of Algiers suffer
the most from governance problems. Thus, before trying to integrate ICT into a failing
governance system, it is more beneficial to fill the gaps of the urban governance system in
these municipalities before trying to integrate ICT into it.

It is important to mention that the used approach has many advantages, such as building and
testing the theory at the same time (Malina et al. 2011). Although, it is able to produce a model
that could save time, especially when developed into a software. This methodology makes use
of two kinds of approaches (qualitative and quantitative) that were combined to better explain
the obtained results. However, this kind of approach is time-consuming to implement because it
requires building a theoretical model based on literature review and the collation of numerical
information for its application. It also requires the knowledge of tools such as GIS tools and
statistical tools. The reader is reminded that qualitative data is difficult to transform into
numerical scores.

Concerning the SS model, it is important to mention that it has some limitations. It believed in
the availability of information in many fields in order to achieve the objective under study. The
lack of information was a barrier that hindered the realization of the underlined objective,
especially in cities in developing countries where it was difficult to obtain information that is
available, yet at times it did not even exist.
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Moreover, the normalization of the same value in all municipalities led to ignoring some
variables (variables that had the same value in all municipalities were automatically rejected
during the normalization). In addition, the compensatory nature of the model revealed broadly
the scores without taking into account the detailed information of each attribute (i.e. low scores
were compensated by high scores).

Finally, this work will contribute significantly to the understanding of urban e-governance in
cities located in developing countries. It will play an important role in helping decision-makers to
make the best decisions. This model was built using different attributes that define urban e-
governance in cities in developing countries. It is important to mention that there have been few
works on the evaluation of urban e-governance in cities of African developing countries.

The “SS model” will serve as a reference for the assessment of the urban e-governance policy;
it could be applied to many other cities, particularly in developing countries. It had the
advantage of being useful for evaluating and ranking urban e-governance in municipalities. It is
flexible, because it had the possibility to be adopted in other cities as it can be customized by
adding or deleting certain attributes and variables that could be related to the study objective.

Conclusions

Research work on urban e-governance policy for cities in developed and developing countries
is widely available. Studies on cities located in African developing countries are scarce. This
paper puts forward a model to study urban e-governance in cities located in African developing
countries. This study yielded two kinds of results. First, it revealed a model that measures
urban e-governance in cities of developing countries. Secondly, it measured and ranked the
capacity of the municipalities of the bay of Algiers. The results obtained while measuring urban
e-governance by using the “SS model” revealed that there were two kinds of problems that
could hinder the adoption of that policy (problems related to the governance policy and other
problems related to their inability to adopt or use ICT technologies).

The “SS model” had the advantage of being more flexible, because it handles the addition or
deletion of other attributes and variables for a better efficiency. Yet it could be adapted to
evaluate urban e-governance in other cities too, particularly in the case of municipalities
located in a developing country.

It also had the advantage of being more intelligent by transforming it into an android application
that could be used by any stakeholder. This operating system could help the decision-makers
to intervene quickly and surely. It saves more time and money. It also had the capacity to rank
urban e-governance in cities and to predict the problems that could hinder the development of
the urban e-governance policy in these cities.

It is important to note that the “SS model” will be a reference for the researchers when studying
the applicability of the urban e-governance policy in cities of developing countries. The
performance of the model relies heavily on the availability of information on the used attributes
and variables.
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Abstract: This article examines the impacts of infrastructural integration of regional
transport (IIRT) on tourism and the idea of using IIRT to promote tourism. The process of
striving for IIRT requires a number of factors to be operationalized, among which the most
common are: multimodal terminals (MMT), shared stops (SST), highway construction and
improvement (HCI), and railway construction and improvement (RCI). The aim of this
article is to evaluate the impacts of IIRT factors on the factors which lead towards the
promotion of tourism. The results showed that Guilan province, despite of profiting with all
four major transportation modes, has a lack of infrastructural integration among all
transportation modes. Furthermore, it was concluded that [IRT can have a significant effect
on the promotion of tourism and it can be used as an approach to promote the tourism
industry of Guilan province with using several strategies in this regard.

Key Words: infrastructural integration, regional transport, tourism promotion,
Guilan province.

Introduction

Tourism is considered as one of the most important industries and its promotion plays a central
role in development (Najdawi 2009, Wang and Chen 2015, Zhang et al. 2015). According to
some estimates, tourism accounts for between six and seven percent of the global gross
domestic product and for 1 in 11 jobs, making it the world’s largest industry. According to
UNWTO (2019), international tourist arrivals increased by 5% worldwide in 2019, reaching a
record of 1.4 billion arrivals, while international tourism receipts increased by 4%, achieving a
record of US$ 1.7 trillion in revenue. Among all activities that lead to tourism promotion,
transportation can be considered as a facilitator of the tourism activity and tourism expansion
(Israeli and Mansfeld 2003).

Understanding the tourist flow and the factors influencing the relationships that tourists have
with the destinations has profound implications for infrastructure and transport development
(Zeng and He 2019). Transportation is a key element supporting tourism and one of the most
effective factors in the success of the tourism industry. The inextricable relationship between
them makes the expansion of tourism as one of the main reasons for the expansion and
improvement of transportation (Lumsdon 2000, Sorupia 2005, Yao et al. 2011, Lohmann and
Pearce 2012, Mammadov 2012, Turnbull and Griffin 2012, Kreji¢ and Pleci¢ 2016, Van Truong
and Shimizu 2017).

It seems that one of the best regional transportation systems to promote tourism is the
integrated regional transport system. There is no fully accepted definition of the meaning of
integrated transport, however, numerous descriptions and explanations have been provided to
better understand the concept of integrated transport, including a series of steps, and many
aspects and activities (Potter and Skinner 2000, Nosal and Solecka 2014, Lu et al. 2018).
Several definitions and criteria of integrated transportation can be found in different literature
(Underdal 1980, May and Roberts 1995, Hine 2000, Potter and Skinner 2000, Janic 2001,
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lorahim 2003, Stead 2003, Hull 2005, May et al. 2006, Givoni and Banister 2010, Preston
2010, Nosal and Solecka 2014, Solecka and Zak 2014).

Janic (2001) has attempted to present some of the recent developments and issues related to
integrated transport system policies in the European Union (EU). The study defines and uses
the term of integrated transport systems for systems providing door-to door passenger
transport services and it is believed that integration can occur at different levels and it may
involve many aspects and activities (Janic 2001).

In another case, transport integration is defined as a helpful method for people to move around
more easily, with less costs and inconveniences of travel (Ibrahim 2003). According to the
author (lbrahim 2003), integration is about traveling via rider-friendly intermodal facilities and
interconnections. The author studied the current status of Singapore’s public transit system and
then, by examining the various aspects of the integrated transport, he presented several
solutions towards the improvement of the public transportation of the city (Ibrahim 2003).

Stead (2003) examined the extent to which transport and land-use planning policies are
integrated by the local authorities in England.

Transport integration may occur at different levels and it contains different types and forms.
There are a number of different types of transport integration presented by different authors
(Table 1).

Infrastructural integration is one of the most commonly introduced principles. The concept of
infrastructural integration consists of a combination of elements that make up the integrity of a
transport network (Nosal and Solecka 2014). The most important of these elements include
multi-modal terminals and shared stops for different means of public transportation at regional
level, highway construction and the improvement of existing road and rail routes” (May and
Roberts 1995, Potter and Skinner 2000, Hull 2005, Nosal and Solecka 2014, Solecka and Zak
2014). The aim of this article is to evaluate and to discuss the impacts of the infrastructure
integration factors on the factors which lead towards the promotion of tourism. In order to show
the practical application of the proposed approach, the example of Guilan was used.

Methodology

The data used in this study are characterized into two sections approaching transportation and
tourism individually. The first part on transportation contains the information on the air transport
of Guilan, including the location of the airport and the accessibility of other transportation
modes to the airport. The second part refers to water transport, which includes information on
the harbors of the province and their status of accessibility to each other and the different
transportation modes. The last part on transportation, includes the condition of land transport,
which is divided into two parts, namely road transport and rail transport. This part opens up with
information on land and rail transport networks and it continues with the description of roads
and railroads conditions, as well as the location of stations and terminals. The second section
dedicated to tourism issues describes the location of tourism attractions and the accessibility of
them according to transportation routes and stations.

Transportation

Research findings are based on data from the Spatial Development Plan (SDP) of Guilan
province, published by the Management and Planning Organization of Guilan. The study data

1) The introduced measures are sometimes presented in the modal and spatial integration
subcategories.
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Table 1
Transport integration types
Author(s) Title Different types of transport integration
Improvements and
Ibrahim |ntebﬁ<r:attr|;):sofoz?t Fare integration/Information integration/Physical integration/
(2003) g;stem: the%ase of Network integration/Integrated planning
Singapore
Integration between policy instruments involving different
. modes/Integration between policy instruments involving
May et al. ?:t]: ?;'Qg:]p:ﬁsufgan infrastructure provision, management, information and pricing/
(2006) tran% ort strateqies Integration between transport measures and land use planning
P 9 measures/Integration with other policy areas such as health and
education
Integration,
integration,
integration... Integration within and between different types of transport/
Hine (2000) Planning for Integration with the environment/Integration with land use
sustainable and planning/Integration with other policies for education, health and
integrated transport wealth creation
systems in the new
millennium
Integration between authorities/Integration between measures
involving different modes/Integration between measures
Lr;;i%ﬁg?nt:ﬁgs&zﬁ involving infrastructure provision, management and pricing/
Hull (2005) From concent to ' Integration between transport measures and land use planning
reality P policies/Integration between transport measures and policies for
the environment/Integration between transport measures and
policies for education, health and wealth creation
On transport
Potter and integration: Functional or modal integration/Transport and planning
Skinner a contribution to integration/Social integration/Environmental, economic and
(2000) better understand- transport policy integration
ing
Integration of fares, service patterns, terminals/stops and
information  within  the public transport/Integration  of
infrastructure provision, management and pricing for public and
What'’s so funny private transport/Integration of passenger and freight transport/
Preston about peace, love Integration of (transport) authorities/Integration between
(2010) and transport transport measures and land use planning polices/Integration
integration? between general transport policies and the transport policies of
the education, healthcare and social services sectors/Integration
between transport policies and the policies for the environment
and for economic development
Integration of different modes of public transportation/Integration
of public and individual transportation/Integration of the
Integration of the transportation policy with other policies concerning spatial
urban public planning and city management/Spatial integration based on the
Solecka and transportation application of efficient land use strategies/Infrastructural
Zak (2014) system with the integration based on the development of different technical
application of traffic solutions in the transportation infrastructure/Organizational
simulation integration/Economic integration focused on the introduction of
different measures supporting the sustainability and efficiency of
the public transportation systems

of transportation, including its qualitative status and the length of different transport routes,

were obtained from the second chapter of the SDP, entitled ‘“Transportation’. Also, the layers of
transportation in the ArcGIS software, including the transportation routes, the location of
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transport stations, the harbors and the airport, are provided by the database of the SDP of
Guilan.

In order to determine the accessibility of the different zones of the province to transportation
modes, the Euclidean distance tool with Fuzzy logic in the ArcGIS software was used for each
transport infrastructure individually. Ultimately, in order to obtain the final vision on the transport
accessibility of the province, an AHP-based survey using interviews with 20 experts was used
for weighting the importance ratio of each infrastructure of transportation.

Tourism

The tourism based findings are mostly based on the data provided by the Management and
Planning Organization of Guilan in the third chapter of the SDP, entitled ‘“Tourism’, in which
data such as the number and type of tourist attractions are collected individually by the
municipality of each city and they are integrated into maps and tables in the SDP. Also, the
location map of tourist attractions is provided by the organization of Handicrafts and Cultural
Heritage and the SDP as well.

Results and Discussion

Guilan province, situated in the North of Iran and the South of the Caspian Sea, has been of
interest in this study due to its specific potential of visiting, with a total number of 1043 tourist
attractions (cultural, human-made and natural). The regional transport in Guilan is facilitated by
four modes of water, air, rail and road transport, which grants different options for travelers in
choosing a transportation mode to enter the province. This study steps forward to figure out the
presence or the absence of infrastructural integration of transportation in Guilan, and the effect
of infrastructural integration on the tourism promotion, which have not been discussed before,
then to use a number of strategies based on infrastructure integration in order to promote the
tourism industry of Guilan.
Air transport

Guilan province contains only one airport named Sardar-e jangal international airport, which
mostly contains domestic travels, while the only international travels of this airport are limited to
Islamic religious countries such as Saudi Arabia, Iraq and Syria. The airport is located in Rasht
and in the vicinity of Rasht-Anzali highway which provides a proper road access to the air
transport, but it is found that there is the issue of the accessibility of the airport to the terminals
of other transportation modes.

The nearest bus stations to the airport are Rasht and Kouchesfahan bus terminals which are
respectively in the distance of 11.2 km and of 19.2 km from it. This is while there is no bus
terminal or bus station in the airport area. Also, the nearest train station from the airport is
Pirbazar station, which is located at the distance of 11.4 km and it is connected to the airport
through primary roads. This means that the tourists or travelers who enter the province through
air transport have two options to reach the tourist attractions of the province through public
transportation: 1. to use a taxi to reach the nearest bus terminal, which is located 19.2 km from
the airport, and then to use the bus to reach the rest of the province; or 2. to take a taxi to
reach the nearest train station, which is located 11.2 km from the airport, and then to reach the
rest of the province by using the rail transport. Also, there is the opposite of this case for those
who want to reach the airport from the other parts of the province. It is clear that these
conditions bring numerous issues for the tourists and all passengers in terms of time, costs,
convenience etc.

Water transport

There are two seaports in the province, namely Anzali and Astara, which are located on the
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northern coast of the province. Today, the ports serve as the main terminals for the importation
of oil etc. Although water travels are currently limited to freight transport, there is also the
potential for passenger transportations.

It was found that Anzali and Astara both have proper access to the highway network of the
province. Two major highways of the province, namely Rasht-Anzali and Rasht-Astara,
connect these ports to the center of the province and the Sardar-e Jangal airport. Also, the
Rasht-Anzali and Rasht-Astara railways that reach both Astara and Anzali ports are under
construction, but currently, the nearest train stations to Anzali and Astara are, respectively, in
the distance of 36.7 and 180 kilometers from them.

Land transport

According to the Management and Planning organization of Guilan, the province has a network
of roads of varied quality and capacity, totaling about 8347 km. The majority of the land routes
of the province are rural roads which cover 77.62% of the total, while the freeways have the
smallest share of the total land routes. The Qazvin-Rasht-Astara railway, of which the most
part is located in Guilan, has a length of 205 km.

Studies on the transportation network of Guilan follow that the development of transportation is
concentrated in the central parts of the province and the peripheral parts of the Caspian Sea.
The rail network is initially connected to the center (Rasht) from the south and then in the
future, in the form of a parallel to the Caspian Sea border, it continues to the north to Bandar-e
Anzali, to the west to Astara and to the east to Chaboksar and Mazandaran province. The
highway network also has an almost similar pattern to the rail network in the province and the
only existing freeways with lengths of 10 and 20 km are located in the south of the province.
The southwest and southeast parts of the province, which include a number of important
tourism counties, such as Fuman, Masal, Siahkal, and Rasht, lack a proper access to the
transportation network. It is while the statistical surveys show that Fuman and Rudsar have the
highest total number of tourist attractions in the province, and despite the fact that the highway
network is entering the northern parts of these counties, all of their major tourist attractions
have no direct access to the highways. For example, the Rasht-Fuman highway enters Fuman
from the eastern part of the city, but the major tourist attractions of the city are located in the
western parts. Also, in Rudsar, where the highway network enters the city from the northern
parts, there are important tourist attractions in the south of the city which have no access to the
highway network.

Also, according to the studies, there are currently 27 bus terminals in Guilan and also 7 train
stations, namely Manijil Station, Lowshan Station, Rostamabad Station, Emamzadeh Hashem
Station, Rasht Station and Pirbazar Station, while only Manijil, Lowshan and Rasht have both a
bus terminal and a train station (Fig. 1). On the other hand, Rudbar, despite being on the
railroad track, has no train station.

Tourism
Guilan province is profited by all three types of tourism attractions (natural, human made and
cultural-historical). The results indicate that Fuman, with 267 tourism attractions (25.6% of the

total), ranked the first among all counties, while Rudsar and Amlash ranked the second and
third after Fuman, based on the total number of tourist attractions. The information was

221



Mohammad MALEKI, Saber MOHAMMADPOUR, Seyed Reza AZADEH

Legends

[ Train station @ Airport
@ Train station Bus terminals |:| Province

Railroads

Sea routes

== Highways & Freeways

Primary roads

Fig. 1 - Transport network and stations of Guilan province
Source: Spatial development plan of Guilan province (2018)
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obtained from the Organization of Management and Planning of Guilan and the results are
shown in the following table (Table 2).

Table 2
Guilan tourist attractions by city
Attractions H Cultural Ranking
uman ultural- (based on
Natural made historical Total total attrac-
County tions)
Num- Per- Num- Per- Num- Per- Num- Per-
ber centage ber centage ber centage ber centage
Astara 10 | 6.90 3 5.36 4 0.48 | 17 | 13.63 | 1) Fuman
Astaneh-ye 2) Rudsar
g 3) Amlash
Ashrafiyeh 5 3.45 2 3.57 3 036 | 10 | 0.96 4% Amiash
Amlash 7 4.83 1 1.79 | 143 | 16.98 | 151 | 14.48 | 5) Rasht
Sand 6) Rez-
Aa" Iﬁ"'e 8 | 552 | 9 |[16.07| 11 | 131 | 28 | 2.68 | vanshahr
nzali 7) Tavalesh
Rasht 8 552 | 17 | 3036 | 41 | 487 | 66 | 6.33 | 8)Lahijan
9) Bandar-e
Rezvanshahr 3 2.07 3 5.36 52 6.18 58 5.56 | Anzali
10) Masal
Rudbar 11 | 7.59 4 714 | 79 | 938 | 94 | 9.01 [ 11)Siahkal
Rudsar 20 [1379 | 4 | 7.14 | 135 | 16.03 | 159 | 15.24 192a)rt3”'
Siahkal 11 | 759 | o 0 14 | 166 | 25 | 240 | 13) Sowme’
eh Sara
Shaft 3 2.07 1 1.79 - 0.36 7 0.67 | 14) Astara
- 15) Astaneh
§°‘”me eh 5 | 345 | 2 | 357 | 14 | 166 | 21 | 2.01 | -yeAshrafi-
ara yeh
Tavalesh 8 5.52 0 0 48 | 570 | 56 | 5.37 | 16) Shaft
Fuman 13 | 8.97 5 8.93 | 249 | 29.57 | 267 | 25.60
Lahijan 4 2.76 1 179 | 27 | 321 | 32 | 3.07
Langarud 8 5.52 4 7144 | 12 | 143 | 24 | 2.30
Masal 21 | 1448 | 0 0 7 083 | 28 | 2.68
Province 145 | 100 | 56 | 100 | 842 | 100 1g4 100

Source: Spatial development plan of Guilan province (2018)

Transportation routes and accesses

As mentioned in the previous sections, some parts of the province have no proper access to
the transportation system and this section shows the quality of the accessibility of the different
zones of the province to all transportation modes. In order to collect data, the Euclidean
distance tool in the ArcGIS software and the Fuzzy Logic have been used. According to this
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method, the accessibility of provincial zones to the transportation networks is divided into 4
categories. From 0 to 0-0.2 as ‘Zones with high accessibility’, 0.2-0.4 as ‘Accessible zones’, 0.4
-0.6 as ‘Zones with poor accessibility’, and 0.6 and above as ‘Zones with very poor
accessibility’.

There are 10 elements considered to determine the accessibility of the province to road
transportation, namely freeways, highways, primary roads gr. 1, primary roads gr. 2, primary
roads gr. 3, non-primary roads gr. 1, non-primary roads gr. 2, non-primary roads gr. 3, inner-
city ways and bus terminals, and all of the mentioned elements are overlapped by different
importance ratios using the AHP method.

In order to indicate the accessibility of air and water transport, the distances from the airport

Importance

-
o
L Freeways }

Tmgartan:
Ratio
15.37'

N Highways Y\

Importance

N importanc
Railroads  Aue .
60.00%

THE ACCESS OF
PROVINCE TO THE
TRANSPORTATION

Importance
Ratio
40.00%

Train Stations

Ratio vy :
hi- bl Non-Primary /8
1.93% roads #3 IV

Tportance / -
DI [nnercity wa: / —_—
1.49% ity ways gy Sea
Impartance f
N e erminals 6.33%

29.44%

Fig. 2 — The importance ratio of the amount of accessibility
of the Province’s zones to all transportation modes

and ports are considered, as well as the distances from railways and train stations for the
accessibility of rail transport.

Finally, in order to achieve the accessibility of the province to transportation, all transportation
modes have been overlapped with different importance ratios determined by using the AHP
method. Fig. 2 illustrates the importance ratios of different transportation modes in the Guilan
province.

The results indicate that almost 70% of the zones of the province have proper access to
transportation (Fig. 3). The other 30%, which represent the northwest and southeast parts of
the province and include Tavalesh, Rudsar, Rezvanshahr, Siahkal, Amlash, Masal and Rudbar,
have the highest percentage of inefficiencies in the accessibility to transportation due to the
size of each county.

In summary, it was found that there is no multimodal terminal or shared stop in the province.
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Legend
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* Cultural-Historical
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Fig. 3 — Spatial analysis of the accessibility of provincial zones and tourist attractions
to all transportation infrastructure
Source: analyzed by the authors based on the data of the Spatial development plan of Guilan province
(2018)

Sardar-e Jangal airport, Astara and Anzali ports have no direct access to the rail network and
there are many tourist areas that have no proper access to the highway network. This indicates
a clear need to construct new highways and to improve the existing ones, as well as
constructing railways, multimodal terminals and shared stops with the purpose of connecting
different modes of transport and of providing accessibility to tourism attractions.

Therefore, the research has step by step found that there is a lack of integration for the
transport infrastructure of Guilan province whilst transportation in the province is facilitated with
four modes of regional transport and there is the complete possibility of infrastructure
integration of transportation in this province.

According to different literatures, there are a number of effective factors in tourism promotion,
including accessibility, mobility, transport and network connectivity, affordability and cost, time,
comfort and safety (Crouch and Ritchie 1999, Shin 2005, Téth and David 2010, Kévari and
Zimanyi 2011, Mammadov 2012, Santos et al. 2014, La Rocca 2015, Madhuwanthi et al. 2015,
Chan and Yuan 2017, Yang et al. 2019). Also, as mentioned in the previous sections, there are
various factors in terms of infrastructural integration, namely, multimodal terminals (MMT),
shared stops (SST), highway construction and improvement (HCI) and railway construction
and improvement (RCI) (May and Roberts 1995, Potter and Skinner 2000, Hull 2005, Nosal
and Solecka 2014, Solecka and Zak 2014, Van Truong and Shimizu 2017). The aim of this
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section is to recognize the effectiveness of infrastructural integration factors on the factors
affecting tourism promotion.

MMTs and SSTs have analogous functions, practically, and there is the task of connecting
several transportation modes to each other, except that MMTs operate at a larger scale than
SSTs, but in terms of cost, it is more affordable to construct SSTs. These two factors have
direct impacts on tourism promotion.

One of the most considerable transport-based principles in tourism is the accessibility of
travelers to different modes of transport, so that travelers have the possibility to access their
desired modes of transport, and this possibility can be acquired through MMTs or SSTs.
Suppose that a tourist enters Guilan province through air, rail or water transport and he needs
to access the public road transport to get to his desired destination, and, due to air, rail and
water transport restrictions, the access to that particular location is only possible through road
transport. It is effortless for the tourist to have instant accessibility to road transport once they
reach the province, and one of the best solutions is to integrate the stations of different modes
of transport by the means of MMTs and SSTs. On the other hand, these terminals and stops
can create connectivity between different transport networks, which requires the crossing of
different transport paths on each other, in order to construct an MMT or SST in a particular
location with direct accessibility to several transportation networks. Furthermore, efficient
transport connectivity can significantly reduce travel time and costs for the tourists (Peng et al.
2015). If travelers have no direct access to different transport modes, they are compelled to
use a taxi to reach their desired transport stop. This not only increases costs and it reduces the
affordability of tourists to use transportation, but it also causes them to waste a lot of time in
switching the transport modes. On the other hand, the accessibility of the stations has a direct
influence on the comfort. MMTs and SSTs provide an instant access to different transport
modes stations and it is much safer and more convenient for the travelers to change the
transport modes without using a taxi or other private vehicles (Gutiérrez et al. 2019).

HCI and RCI are the first steps of infrastructural integration. Regardless of the importance of
MMTs and SSTs, transport integration cannot be implemented if there is a lack of efficient
roads and railways. Highways and railways make a crucial contribution to tourism promotion.
Functional highways and railways facilitate the proper access of tourists to tourist attractions,
as well as the different transport stations. In a region with numerous tourist attractions like
Guilan, while each one is located in different parts of the province, it requires efficient transport
networks to provide accessibility to all attractions through different modes of transport.

Also, HCI and RCI should be based on the connectivity of transport networks. Connectivity
refers to the directness of travel between destinations (Sreelekha et al. 2016). It means that the
highway and railroad construction is not only able to connect transport routes to tourist
attractions, but it also contributes to the connectivity of different transport stations. For instance,
HCI should be directed to railway stations in order to establish the connectivity between road
and rail transport, which can provide the opportunity to construct an MMT or SST. Also, the
connectivity of transport networks can lead to a better mobility of transport, which has a strict
connection with tourism (La Rocca 2015).

There is another important concept in traveling and it is the concept of travel time. Accordingly,
travelers would like to diminish the number of trips, to travel to closer destinations and to
reduce the travel time for a given trip (Metz 2008). HCI and RCI can relatively reduce travel
times and travel costs. One of the main tasks of the highways and railways is to provide the
shortest routes with the best quality, and thus from this benefit the tourists to spend less time
and expenses on traveling.
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One of the most considerable topics in promoting tourism are the safety and comfort of tourists,
which can be achieved through the construction and improvement of highways and railways.
Safety has always been an indispensable condition for travel and tourism (Kévari and Zimanyi
2011) and the quality of transportation routes has a major impact on transport safety. The
quality of highways and rail networks should be sufficiently high to minimize the risks of
transport. On the other hand, if the transport routes are as short as possible, travelers spend
less time on the routes and, obviously, with a reduced transport time, the risks of transport are
reduced and this helps to improve the convenience and the comfort of travelers, which can lead
to their satisfaction (Chan and Yuan 2017).

Fig. 4 visually shows the effect of each infrastructure integration factor on the effective
transport-based factors in tourism promotion.

The effective factors in infra- The linkage of infrastructure The effective transport-based
structure integration integration’s effective factors factors in tourism promotion

on the factors affecting tour-
ism promotion

Accessibility

Multimodal terminals .
Mobility

Transport & network
Shared stops

~
Highway construction & Affordability &
improvement cost
.
Time

Railway construction &

improvement

Comfort
\ safEtv
Fig. 4 — The effectiveness of the infrastructure integration factor on the effective factors
in tourism promotion

The results of this study made it clear that IIRT is one of the effective transport-based
strategies to promote the tourism industry. Such results are more important for tourism regions
like Guilan, in which the infrastructures of different transport modes operate separately from
each other with no integration.

Many studies have provided transport-based solutions to promote tourism and the relationship
between transportation and tourism. So that, a gravity framework was employed by Khadaroo
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and Seetanah (2008) to evaluate the importance of transport infrastructure in determining the
attractiveness of tourism destinations. The study was based on a panel data set of bilateral
tourism flows among 28 countries over the decade 1990-2000. It was found that transport
infrastructure is an important driver of the tourism entry to a destination and the evidence of
repeated tourism around the world. Also, the disaggregated continent-wise analysis revealed
that the sensitivity of tourism flows to transport infrastructure varies depending on the origin

and destination (Khadaroo and Seetanah 2008).

Musa and Ndawayo (2011) examined the relationship between transportation (as measured by
road connectivity, road condition) and the development of tourism (as measured by the location
of national parks) in Nigeria, using an analysis that is performed on two levels, the
disaggregate and the aggregate. A major finding of the study is that transportation is a
significant determinant of tourism development in Nigeria. However, other factors that include
access to recreational and social facilities and security also play a positive role, because they
encourage patronage (Musa and Ndawayo 2011).

Chen and Haynes (2015) developed a method called the Spatial Econometric Computable
General Equilibrium (SECGE) model which integrates both spatial econometrics with
equilibrium modeling techniques to improve the effectiveness of impact analyses on
transportation infrastructure. The results confirmed that the US highway and streets play an
essential role among all transportation infrastructure systems in economic development, while
public transit and passenger transport play only the least role among the systems. The results
of the general equilibrium analysis also show the difference between the use of spatial
econometric estimates and traditional OLS estimates. Although the differences in their
aggregate case study are relatively minor, the implications for more sensitive disaggregated
regional models are clear (Chen and Haynes 2015).

In the study of Gotembski and Majewska (2018), the purpose was to determine the importance
of transport infrastructure among other classical factors of a gravity model that influence the
foreign inbound tourism to Poland. Their study was based on panel data on bilateral tourism
turnovers in the period 2008-2016 from 33 countries trading with Poland, and the results
indicated that transport infrastructure development has a significant impact on foreign inbound
tourism in Poland (Gotembski and Majewska 2018).

The study of Lumsdon (2000) evaluated the concept of a planned sustainable transport
network, and the National Cycle Network in the UK, as a potential model for the integration of
transport, tourism and leisure, and it concluded with a number of implications, which may be
considered when developing similar tourism transport networks, while a model of sustainable
transport development was presented (Lumsdon 2000).

Previous studies have pointed to important topics including various factors which influence the
tourism industry such as: road conditions, attractiveness of tourism routes and transport
infrastructure, in which the common result between the reviewed studies and this article is that
transportation has a significant impact on tourism promotion. Our work provides IIRT as a
transport-based strategy which can help regions to promote their tourism industry with a series
of steps. In this sense, it would be helpful if governments could collaborate to enhance IIRT
factors in the regions aiming to promote the tourism industry.

Conclusions
Surveys indicate the decisive role of transport in the tourism industry and the mutual

relationship between tourism and transport and it was also found that IIRT, as a transport
improvement system, can play a significant role in promoting tourism in a region. MMTs, SSTs,

228


file:///C:/Users/Cristian/Documents/JURA/JURA_2_2020/Word/6.%20Maleki.docx#_ENREF_12#_ENREF_12
file:///C:/Users/Cristian/Documents/JURA/JURA_2_2020/Word/6.%20Maleki.docx#_ENREF_24#_ENREF_24
file:///C:/Users/Cristian/Documents/JURA/JURA_2_2020/Word/6.%20Maleki.docx#_ENREF_2#_ENREF_2
file:///C:/Users/Cristian/Documents/JURA/JURA_2_2020/Word/6.%20Maleki.docx#_ENREF_5#_ENREF_5
file:///C:/Users/Cristian/Documents/JURA/JURA_2_2020/Word/6.%20Maleki.docx#_ENREF_18#_ENREF_18

The Effect of Infrastructural Integration of Regional Transport on Tourism Promotion: the Case of Guilan
Province, Iran

HCIs and RCls, as infrastructural integration factors, can have direct impacts on the factors
which can lead to tourism promotion.

Guilan province, region with more than 1000 tourist attractions, is considered as one of the
most important tourist areas in Iran and the Middle East. However, there are still many
problems with the transportation of tourists in this province. On the other hand, given that
Guilan province is profited with all four main modes of transport (road, rail, air and water), there
is a good potential for the implementation of an integrated transport system in the province.

Surveys showed that there were no MMTs or SSTs in the province, and the highway and rail
network of the province were not as well-developed as they should have been, therefore, IIRT
can help towards the promotion of the tourism industry in the province.

Furthermore, it is expected for the highway network to be expanded to the southeast and
northwest parts of the province which lack a proper accessibility to transportation, and for the
existing networks to be improved. Also, Rasht-Anzali, Rasht-Astara and Rasht-Sari rail lines
need to be put into operation as soon as possible and a passenger water transport
infrastructure in Anzali and Astara ports will also be required.

On the other hand, in order to integrate the transportation of the province, MMTs and SSTs
need to be established at the necessary points to create connectivity between the different
modes of transport, including the creation of a multimodal air-road-rail terminal at the current
range of Sardar-e jangal airport, shared stops at Anzali and Astara ports, and shared rail-road
stops at the train stations in the province. It is expected that, with the realization of these
strategies, the transportation of the province will be greatly improved and, consequently, the
tourism industry of the province will also be promoted.
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Abstract: Floods can be extremely harmful for the welfare of societies regardless if they
are natural or caused by humans. The Mediterranean region has experienced an increase
in flash floods frequency and severity. The suddenness and episodic nature of these type
of floods makes it more difficult to predict them compared to river floods. In this study, a
map was developed in regard to the flood susceptibility of Zakynthos Island with the use a
multi-criteria decision analysis. This analysis utilized six factors: a) flow accumulation, b)
land use, c) slope, d) rainfall intensity, €) geology and f) elevation. Each factor had a
different weight based on their importance in regard to flash floods. The analysis was run
in GIS. To validate the developed susceptibility map, the locations of the recorded past
floods on the island were utilized. The end product was a validated flood susceptibility
map. This map can help the Civil Protection Authority of Zakynthos Island to mitigate
communities’ susceptibility to flash floods.

Key Words: flood susceptibility map, MCDA, GIS, Mediterranean islands.

Introduction

When large amounts of water exceed the natural boundaries of water bodies and occupy areas
that are typically dry, floods occur. Floods are natural hydro-meteorological disasters (Cavallo
and Noy 2011). They typically result from extreme meteorological events, such as heavy
rainfalls or sudden snowmelts, but they can also be caused by earthquakes, landslides,
tsunami or dam failures. Anthropogenic activities have accelerated flash floods frequency and
magnitude. Such activities include: a) changes in land-uses (primarily urbanization and
agriculture), b) exponential increase in population, c) river regulation of most rivers (dams,
channelization) and d) climate changes (Jonkman 2005, Trenberth 2008, Zaimes and
Emmanouloudis 2012). When floods are compared to other disasters, they are the costliest,
deadliest and most frequent (Gaume et al. 2016). Human life, economic, ecosystem, historical
and cultural losses, and associated diseases are some of the direct consequences. The loss of
economic and agricultural production and a decrease in the socio-economic welfare are some
of the indirect consequences (Jonkman 2005). Flooding consequences are also categorized
based on the temporal scale (Cavallo and Noy 2011). Those occurring during the flood event
are immediate consequences and include damages to infrastructure, buildings, equipment,
roads, bridges, reservoirs and agricultural land. When transportation and services stop being
produced or provided, for up to five years after the flood event, they are considered as
intermediate consequences. Finally, the changes in the macroeconomic variables, the
migration of the population and the devaluation of properties are the long-term consequences.
These numerous and wide-ranging consequences have led to global efforts to mitigate flood
impacts before, during and after they occur.
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The types of a flood event depend on the location they occur in, the flood water speed and
amount, and/or their causes (Heathcote 2009, Zevenbergen et al. 2010, Simonovi¢ 2012,
Chilikova-Lubomirova and Zaimes 2018, Sen 2018). The main flood categories are: a) river (or
fluvial), b) coastal, c) urban, d) flash, e) pluvial, and f) dam and dyke failure. Flash floods are
the focal point of this study that are typically caused by very high intensity rainfalls or sudden
massive snowmelts (Gaume et al. 2009, Marchi et al. 2010). Their main characteristic is that
the water flowing in its channel and/or outside has a very high velocity. This is caused by the
steep slopes of their watersheds that lead to high concentration times of the rainfall water that
rapidly reaches their channels. Small areas are typically covered with water from flash floods.
Still they are very dangerous because the depth and the travelling velocity of the water can be
very high and the waters have a large transport capacity that can carry rocks, trees and cars.
Finally, most flash floods stop as fast as they start, making them very difficult to predict.
Overall, they have not been studied or recorded as extensively as needed in order to
completely comprehend them, especially when compared to other types of floods (Lumbroso
and Gaume 2012). This is surprising because flash floods in Europe are a major natural
disaster (Marchi et al. 2010). The reasons for the limited comprehension of flash floods are: a)
they occur in watersheds that do have formal and regular measurements of the discharge or
the magnitude of the event; b) flash floods data are recorded in the technical reports of the
local authorities, companies and research units, and they typically remain unpublished, so it is
difficult to access them, and they are written in the national languages (Gaume et al. 2009).

The complex climate, topography and geomorphology of the Mediterranean Basin leads to
many diverse environments, typically prone to flash flooding (Camarasa Belmonte and Segura
Beltran 2001). The Euro-Mediterranean region has more extreme floods than the European
continental regions, especially flash floods (Ferraris et al. 2002). The frequent appearance of
flash floods is due to the rough mountainous landscape that in many cases is near the
coastline (Llasat et al. 2010, Ducrocq et al. 2014). The slopes of the Mediterranean mountains
are steep and the altitudinal difference from the mountain top to the coastline is quite large
despite the small horizontal distance. Secondly, intense precipitation events are very common
in the region (Tarolli et al. 2012, Gaume et al. 2016). Therefore, the watershed hydrologic
timescale in the Mediterranean can be only of a few hours (rainfall concentration time). The
climate, the topography and geology have also led to its fluvial systems being primarily
composed of ephemeral and intermittent streams (Camarasa Belmonte and Segura Beltran
2001, Emmanouloudis et al. 2011). These types of streams are called ‘wadis’ in the Eastern
and Southern Mediterranean and ‘torrents’ in the Northern Mediterranean (Emmanouloudis et
al. 2011). Flash floods in ‘torrents’ and ‘wadis’ are the most extreme in autumn (Ducrocq et al.
2014). In addition, urban settlements have and continue to rapidly expand along the
Mediterranean coastlines leading to a greater number of people exposed to flash flooding
(Llasat et al. 2016). Finally, flash floods in the region are also the consequence of the frequent
wildfires that are a natural disturbance of many Mediterranean ecosystems (Ranis et al. 2015).
Burned watersheds are bare of vegetation, thus the surface runoff is high and the hydrologic
regime timescale is very quick (Garcia-Comendador et al. 2017).

The climate change potential impact on the hydrology should also be considered.
Temperatures and evapotranspiration increases, more intense rainfalls, and rainfall amount
declines by 50% in the summer have been forecasted for the Mediterranean (Terrado et al.
2014). These changes will enhance drought frequency and length and they lead to a quicker
hydrological cycle that should reduce even more the water availability in this water-scarce
region (Rault et al. 2019). The natural flow regimes of the water bodies are expected to change
(Pedro-Monzonis et al. 2016), with perennial streams becoming intermittent and intermittent
streams becoming ephemeral. Overall, the flash flood frequency and magnitude are expected
to increase. Drought increases will increase the frequency of wildfires and they lead to larger
burnt areas thus indirectly increasing the flash floods’ potential (Mitsopoulos et al. 2017, Duane
etal. 2019).
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In Greece, numerous flash floods are recorded every year (Diakakis and Deligiannakis 2017).
This is associated with the intense rainfall events that occur and the rugged, steep
mountainous topography of Greece that ends in lowlands along the seacoast, where most
people live (Emmanouloudis et al. 2011). The unorganized urban development in Greece,
which for many times has led to settlements developed in former torrent channels or
floodplains, has also increased the susceptibility to flash flooding impacts. Finally, the areas
surrounding the urban centers have frequent wildfires that further exponentially enhance the
potential of floods in the cities. In many cases, this fact leads to losses of human lives. A total
of 151 deaths were recorded in Greece from 1970 till 2010, caused by 53 flood events
(Diakakis and Deligiannakis 2017). Most fatalities, specifically 39, occurred in 1977 due to a
major flood in Athens (Diakakis 2014). A similar flood event occurred in Mandra, a town that
lies outside of Athens, on November 15" 2017, that caused the loss of 24 lives. The event was
caused by an extreme rainfall storm, that had 300 mm of water fall within a 13 h period
(Diakakis et al. 2019). This flash flood had the most deaths in Greece, in the last 40 years.
Overall, the rapid population congregation in urban centers, the uncontrolled and unorganized
urban development, will lead to more flash flood events, indicating clearly that standardized
measures that are science-based need to be taken to mitigate this danger.

This study utilized new technologies and methodologies to develop flood susceptibility maps
that identify the areas with the highest susceptibility for the island of Zakynthos in Greece. Few
studies have focused on floods on the Greek islands despite a plethora of flood events
recorded on Greek islands. These events are typically the result of their rugged topography and
the frequent intense rainfalls. In addition, most infrastructure and settlements are along the
coastlines, increasing the potential negative impacts of flash floods. Finally, the Flood Directive
2007/60/EC, that was established to assess and manage flood risks, requires all member
states to: a) assess the water courses and coastlines that are at risk from flooding; b) map the
flood extent and the assets and humans that are at risk in these areas; and c) implement
coordinated measures to reduce these flood risks (European Council 2007). This study
addresses the Flood Directive by focusing on a specific flood prone island.

Methodology
Study area

The topographic and climatic conditions of the Greek peninsula along with the population
congregation in urban centers will enhance the susceptibility and impacts from the frequent
flash flood events. Greece has approximately 6000 islands although most are not populated.
Islands differ to the inland areas because of their unique hydrometeorological characteristics.
This makes them special case studies in regard to flooding events, especially in the
Mediterranean. The Greek populated islands have a high hypsometric variability within a
relatively small area, with torrents primarily flowing on them (Emmanouloudis et al. 2011). The
end points of the torrents are along the seacoast where most development is concentrated,
thus enhancing flood vulnerability (Kourgialas and Karatzas 2016, Koutalakis et al. 2017a,
Vozinaki et al. 2018, Fortesa et al. 2019).

Zakynthos Island was the focus of this study (Fig. 1). Zakynthos is located in western Greece,
in the lonian island cluster. It is one of the larger islands of the lonian cluster. Its total area is
406 km?, while the length of coastline is 123 km, and it is occupied by 41,000 people. It is
approximately triangular in shape, with Skinari Cape in the north, and Marathia Cape (on the
southwest) and Gerakas Cape (on the southeast) to the south. Between the two southern
capes is Laganas Bay, a National Marine Park since 1999. The reason for this designation is
because the endangered Caretta-Caretta sea turtle utilizes the island as a nesting ground. This
is another reason for focusing on the specific island. The Brachion Peak is the highest point of
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Fig. 1 - Zakynthos Island that is located in the lonian Sea in western Greece was the
study area

the island with an elevation of 756 meters. Overall, 55.15% of the island is semi-mountainous,
primarily the western part of the island and the two southern capes (Marathia and Gerakas).

The eastern part has most of the lowlands. In regard to the geology, the western parts are
mainly of limestone. The middle of the island has primarily clastic deposits and marly
limestones. Finally, the western parts have evaporites that in many instances are overlaid by
clastic deposits and marly limestones. Along the seacoast and the lowland areas, you can also
find, in small areas, scree, coastal and recent marsh deposits and alluvial and eluvial
formations. Zakynthos has a mild Mediterranean climate, and it rarely experiences extreme
temperatures. Temperatures below 1-2°C have scarcely been recorded, while humidity can
reach high levels, as high as 80%, and the average annual precipitation is 940 mm. This results
in the island having a rich and dense vegetation. From a hydrological approach, no major rivers
flow through the island. Still, the many rainfall events and the high annual amount of rainfall
lead to flows through the island torrents that frequently have flash floods. This is the second
reason for selecting Zakynthos Island. The island has four main torrents that are Lagana,
Zakynthos, Tsilivi and Alykes. All these have an ephemeral flow and they start in mountainous
areas, continue in the lowlands and end in the sea. The torrents also run through the
settlements of Zakynthos Island (typically in the lowlands) were the greatest susceptibility to
floods exists. Housing can be found on both sites of the torrents and some rudimentary flood
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prevention infrastructure has been developed (e.g. levees or cement walls or gabions on the
banks).

Finally, climate change implication should also be considered. Specific studies for the island
have not been conducted. The projections for the Mediterranean region forecast an
intensification of the hydrological cycle. Specifically, the temperature is expected to increase,
the rainfall will concentrate in shorter periods of time, the precipitation will decrease up to 50%
in the summer, and the drought frequency and strength will increase (Rault et al. 2019). These
conditions should lead to a more surface runoff and it is the reason why the frequency of large
floods in the region has been forecasted (Calbo 2010).

A Multi-Criteria Decision Analysis within a Geographical Information System
to assess flash floods

Flash floods have an episodic nature. They developed very fast but also they end very sudden.
Innovative and modern technologies can help develop state of the art tools for the sustainable
management of water resources. This is a major need in the Mediterranean region that is water
-scarce and it experiences flash floods quite often (Kourgialas et al. 2015, Maugeri et al. 2015,
Diaconu et al. 2019, Koutalakis et al. 2019). Using modern technologies can mitigate torrent
damages during flash floods while enabling their utilization to benefit the neighboring
communities (Koutalakis et al. 2017a, Koutalakis et al. 2017b, Tufekcioglu et al. 2017).

Combining a Geographic Information System (GIS) with an ‘expert system’ can be such an
innovative tool, particularly for ecosystem and environmental assessments (Gounaridis and
Zaimes 2012, Zaimes et al. 2012). GIS provides spatial data analysis and capabilities for
analytical modeling (Malczewski 2006). An expert system tries to emulate a human expert in
order to transfer knowledge and expertise and to produce recommendations by utilizing
reasoning methodologies in a computer-based system (Malczewski 2006, Zaimes et al. 2016).
Such a system, that is frequently used because of its flexibility and innovation, is the Multi-
Criteria Decision Analysis (MCDA). A MCDA can structure decision problems by utilizing
science-based approaches and schemes to form, assess and prioritize alternative decisions
(Malczewski 2006). The combination of GIS and MCDA can support effectively and efficiently
the spatial decision-making process. It can be an optimal tool for land managers to assess
flash flood risk because it can provide support but it also helps to quantify the relationships
between floods and their influencing factors.

In the recent decades, a major increase in the use of MCDA coupled with GIS has been
observed. This is because: firstly, the scientific progress and the use of GIS have increased
exponentially; secondly, their acceptance as decision analysis and support methods has been
worldwide spread; and, thirdly, the MCDA software with its support modules, that are low-cost
and easy to use, is easily coupled with the GIS software and readily available (Malczewski
2006, Goodchild 2010, Zaimes et al. 2016).

MCDA mines knowledge that is translated into a computer language, typically by assigning
weights for the most important factors of the studied phenomenon (e.g. flash floods)
(Malczewski 1999, Rahman and Saha 2008). The weight (value) for each factor depends on its
importance based on the experts’ opinions. The most difficult and critical step of this widely
used method is the problem structuring. The reason is that different weights and rankings can
be produced that depend on the experts’ opinions (Malczewski 2006). In this study, the MCDA
method was employed within a GIS environment. In addition, the Analytic Hierarchy Process
(AHP) and the Weighted Linear Combination (WLC) were used.

The criteria selected for the MCDA were based on the reviewed literature, the availability of
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data and the authors’ expertise in regard to flash floods (Li et al. 2019, Toosi et al. 2019). Six
criteria were selected that considered topographic, environmental, climatic and anthropogenic
parameters (Fig. 2). Each criterion brief description follows: 1) Flow Accumulation — it shows
how much water will be accumulated in different locations. Firstly, the Digital Elevation Model
(DEM) was develop in order to delineate the Zakynthos watersheds. The fill-sinks and flow-
direction algorithms with the ArcHydro’s flow-accumulation tool were used to identify the water
concentration in each location; 2) Slope. The surface runoff is highly dependent on the
watershed topography. Slope’s length, steepness and shape are the main parameters that
were considered. The DEM was utilized to determine the slope parameters; 3) Land Use — it
can increase or decrease the soil infiltration that impacts the surface runoff rate and the
watershed precipitation concentration time. Smaller watershed concentration times have a
higher flash flood susceptibility. The vector data from the CORINE Land Cover of 2018 were
utilized. The land uses were: a) industrial and urban areas, b) shrublands and rangelands, c)
cultivated areas, d) other agricultural areas, and e) small forested areas; 4) Rainfall intensity.
The nearest meteorological stations provided the necessary data. The MFI index was used to
estimate the intensity. It was estimated with the following equation (Morgan 2005):

MFI = £ p? / P (equation 1),

where MFI is the rainfall intensity index, p is the daily monthly rainfall and P is the mean annual
rainfall; 5) Geology. Soil infiltration heavily depends on the geologic substrate. High infiltration
rates reduce the surface runoff and consequently the flash flooding. The geologic formations of
Zakynthos island were separated based on their infiltration capacities: a) impermeable, b) low
infiltration, c) medium infiltration, d) high infiltration, and e) very high infiltration; 6) Elevation — it
had six categories. Lower elevation areas were considered of a higher susceptibility because
they have urban settlements which indicate that flash floods can have more significant impacts.
In contrast, higher elevation areas are substantially less populated on the island, which
indicates a lower susceptibility.

Four of the six selected factors were quantitative. Specifically, a) flow accumulation, b) slope,
c) rainfall and d) elevation. The other two factors, geology and land use, were qualitative and
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Fig. 2 — Six criteria were used for the Multi-Criteria Decision Analysis (MCDA)
to develop the Zakynthos Island Flood Susceptibility Map
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they were modified in order to be able to receive numerical values. All the data used in the
MCDA were raster-based. The pixel size was 25x25 meters. The calibrated values ranged from
1 (very low susceptibility) to 5 (very high susceptibility) depending on the class/category of their
original values. This was necessary so that all selected criteria had the same scale. Finally,
each criterion received a percentage that was based on their importance according to the
experts’ opinion on the increasing surface runoff.

For the Final Flash Flood Susceptibility Map, all six selected factors were combined by utilizing
the Weighted Linear Combination (WLC) method. This method was implemented in GIS. In this
method, each calibrated factor (Xi) is multiplied by its respective weight percentage (Wi). The
sum of these gives us the final flood susceptibility map of the study area. This model was
developed by using the map algebra in GIS. The equation of the model was:

Ri= X, WiXi

where R is defined as the value of risk for pixel i, n the number of criteria used, W is the weight
of a criterion i and X is the rank of criterion i according to the range of the criterion values. Each
pixel risk value is estimated by considering all criteria, and the criteria values are the input data
needed to develop the study area final map.

Finally, validating the results is essential when using a GIS-based MCDA in order to assess its
usefulness. Historical recorded data on flash floods locations that were provided by the civil
protection authorities were used to validate the identified GIS MCDA high flash flood
susceptibility areas of the island.

Results and Discussion

The classification and calibrating values for each selected factor can be seen in Table 1. Based
on these values, six flood susceptibility maps were developed, one for each factor (Fig. 3).
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Fig. 3 - A flood susceptibility map was developed for each selected factor
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Table 1

The six criteria weights and rates that were included in the Multi-Criteria Decision

Analysis for the flash floods of Zakynthos Island

Criteria Classes Flash Weight | Rate | Corrected Total Final
Flood Risk of Weight Weight Rate
Factor %
1 | Flow 81778- Very High (5) | 10 1.5 15 39 9.67
accumu- | 110923
lation 51737- High (4) 8 12
(pixels) | 81778
26100- Medium (3) 5 7.5
51737
6525-26100 | Low (2) 2 3.0
0-6525 Very Low (1) 1 1.5
2 | Slope 0-5 Very High (5) | 10 2.0 20 52 12.90
(de- 5-13 High (4) 8 16
grees) -
13-22 Medium (3) 5 11
22-35 Low (2) 2 4
35-72 Very Low (1) 1 2
3 | Land- Urban and Very High (5) | 10 3.0 30 78 19.36
use industrial
areas
Rangelands | High (4) 8 24
and
shrublands
Cultivated Medium (3) 5 15
areas
Other Low (2) 2 6
agricultural
areas
Small for- Very Low (1) 1 3
ested areas
4 | Rainfall 849-970 Very High (5) | 10 1.5 15 39 9.67
Intensity | 727-849 High (4) 8 12
(Units 689-727 Medium (3) 5 7.5
MF1) 656689 Low (2) 2 3
638-656 Very Low (1) 1 1.5
5 | Geology | Impermea- Very High (5) | 10 3.0 30 78 19.36
ble
Low High (4) 8 24
infiltration
Medium Medium (3) 5 15
infiltration
High Low (2) 2 6
infiltration
Calcareous | Very Low (1) 1 3
6 | Eleva- 0-104 Very High (5) | 10 45 45 117 29.04
tion 104-246 High (4) 8 36
(meters) 7526-379 Medium (3) | 5 23
379-515 Low (2) 2 9
515-756 Very Low (1) 1 5
Total 403 100
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These maps show how different factors identified other areas with very high susceptibility. The
elevation factor identified the coastal areas around the island and the southwestern region of
the island as the most susceptible to severe flooding. The southwestern region of the island
was again the most susceptible to flooding based on the slope factor, but the coastal areas
were identified with very low susceptibility. The overall geology of the island has a high
infiltration and only the southwestern cape has areas with a very high flood susceptibility. The
land-uses identified very few areas of very high susceptibility that were primarily the urban
areas. In these areas, flood mitigation measures should be implemented, since flash floods in
these areas can have major negative impacts (e.g. loss of human lives). The areas most likely
to have floods, based on the flow accumulation factor, are the channels of the island’s torrents,
since most surface waters are collected in them. Finally, the greatest amount of rainfall falls in
the eastern region of Zakynthos, indicating the greatest runoff potential. By reviewing the six
maps, the complexity of flash floods and the influence of each factor on the flood magnitudes
and susceptibility are evident. Incorporating all six factors is necessary to accurately forecast
the potential locations of high-susceptibility to flash floods.

The flood susceptibility model of this study utilized map algebra in GIS to incorporate all six
factors selected that allowed the development of the final flood susceptibility map for Zakynthos
Island (Fig. 4). The areas with the highest susceptibility of flooding are marked in red on the
map, and they are primarily located in the eastern lowlands and the urban areas of Zakynthos.
In these populated areas, flash floods have the potential to cause serious social and economic
damages.

205[000 220I000 235'000

FLOOD
SUSCEPTIBILITY
- Very Low
|:] Low
[:] Medium
[ ] Hign

| B ey High

4195000
1
)
4195000

4180000
1
I
4180000

Kilometers
T T T
205000 220000 235000

Fig. 4 — The final flood susceptibility map for Zakynthos Island
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To validate the map, the areas in red (e.g. high susceptibility) were compared to the historically
recorded floods, data that were provided by the local authorities. Major flood events had
previously occurred in Zakynthos: in Katastari in 1992; in Laganas, Ag. Sostis and Alykanas in
2005, and in Zakynthos Town and Ampelokipoi in 2016. The comparison of the recorded
flooded areas with the final map produced revealed that all of them produced within the high
and very high flood susceptibility areas. This showcases the validity of the applied method and
the usefulness of the final map to the local authorities for future flood mitigation and protection.

Floods in the Mediterranean region are a major natural disaster (Diakakis et al. 2018). Every
year, the region has many economic losses and, in many cases, losses of lives, because of this
disaster. The frequency and magnitude of floods are expected to increase due to climate
change and they are forecasted to become more extreme in magnitude in Greece
(Giannakopoulos et al. 2011, Roudier et al. 2016). This clearly indicates that there is a need to
develop tools to mitigate the future impacts of floods at regional and local scale. This is also a
requirement for all EU member states based on the Flood Directive of 2007. Specifically, the
member states of the EU need to: a) map the river basin districts of each river; b) register the
flood history of the districts and also include information on the flooded areas and the
consequences on the society; and c¢) evaluate the future potentially negative flood
consequences on the human society taking into consideration health, the environment, the
cultural heritage and the economy (European Council 2007). Once these activities are
completed, the most susceptible areas need to be recorded and presented in the form of maps
of flood risk potential. The method that was presented here could help the responsible
authorities to meet the Flood Directive mandatory requirements.

Emphasis should be given to the populated islands of Greece and in general of the
Mediterranean since these can be very crowded due to tourism and in many cases urban
planning is very poor and unorganized which could lead to severe problems if flash flood
events occur. To better combat this problem, tools that are based on new and modern
technologies should be utilized (Kourgialas and Karatzas 2011, Artinyan et al. 2016, Kourgialas
and Karatzas 2017). Such an approach is presented in this study that focuses on a Greek
island (specifically Zakynthos) and the end result is represented by the easy to read and utilize
maps. Such maps should be developed for all the Greek islands that are inhabited. This will
allow the Civil Protection, municipalities and urban planners to be more efficient and effective in
minimizing the human and economic losses from flooding.

Based on the final map, several urban areas have very high and high susceptibility to flooding.
These areas are typically at or close to the mouth of the four torrents of the island. These
include the town of Zakynthos and the settlements of Tsivili, Alikananas and Laganas that are
all located on the southern and eastern seacoast of the island. Immediate measures need to be
taken in these urban areas. Specifically, some of the potential measures could include levees
and gabions on the banks while, in the channel, check dams could be constructed or, if
possible, the deepening and widening of the channels could be realized. Another solution could
be the development of detention and retention ponds that should collect the runoff and
increase the concentration time that the runoff requires to reach the channel, thus reducing the
flood peaks. Of course, for the selection of the final measures, detailed studies need to be
conducted at the local level, taking into consideration the type of infrastructure (e.g. houses,
parks etc.), the torrents and the areas most likely to be flooded because of the topography.
Finally, the future urban planning should try to avoid building new housing and hotel
developments in potential flood zones.

While these measures might prove effective in the short-term, as the towns and villages

continue to expand, more sustainable solutions need to be implemented. Specifically, for each
of the four torrents of the island, integrated water resources management (IWRM) plans need
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to be developed (Le Page et al. 2020). These have been very successful in providing a
sustainable water management throughout the world (Hulsmann et al. 2019, Chang et al.
2020). One of the key components is working at the watershed scale and incorporating all
hydrologic processes at this scale. In the case of flood management, the goal is to reduce the
amount of the runoff water that reaches the stream channel or altering the concentration time of
the surface runoff reaching the stream to reduce the flood peaks. The principle is to take
mitigation measure before the water reaches the channel. The idea is to implement ecosystem-
based (Dhyani et al. 2018, Hulsmann et al. 2019) and ecohydrological (Janauer 2016)
approaches, and nature-based solutions (Bridgewater 2018, Zaimes et al. 2019a, Brillinger et
al. 2020), which are more sustainable and environmentally friendly ways to reduce flooding in
the long-term. For example, these could be the establishment and maintenance of the natural
riparian vegetation along the torrents (Zaimes et al. 2019b) and the wetlands in the targeted
locations of the watershed (Wu et al. 2020).

Overall, the major types of surface water bodies on these islands are the torrents. Torrents, by
nature, have a very extreme hydrologic regime that can range from no flow to a flash flood in a
matter of hours (Emmanouloudis et al. 2011). This makes them extremely unpredictable and
very difficult to manage. It is a necessity to improve our understanding of the processes that
govern these systems (Koutalakis et al. 2017a). It will be essential to develop and utilize tools
that predict flows for semi-arid intermittent and ephemeral streams (Tzoraki et al. 2013) and
especially peak flows from poorly or ungauged torrents (Koutroulis and Tsanis 2010) that run
through the urban settings (Papaioannou et al. 2018). Finally, enhancing the awareness of the
general public on the impacts of flash floods events, along with mitigation measures, before,
during and after these events, should also be a major priority for the Civil Protection Authorities
of Greece (Diakakis et al. 2018).

Conclusions

The areas of Zakynthos Island that have the greatest flood susceptibility were identified by
implementing MCDA in a GIS environment. Six factors that influence flash floods were selected
and different weights were assigned to them based on the experts’ opinions on their
importance to this phenomenon. The algebraic sum of the above six factors in GIS categorized
the study area into five susceptibility zones, from very low to very high. The results were very
satisfactory since the very high susceptibility areas corresponded to the areas that experience
flood events in the past.

Improvements can be made to this method. The lack of detailed data on some of the factors
was the main source of uncertainty for the results of this study. This uncertainty was related to
the geological and land-uses data (too coarse resolution), the lack of high-resolution terrain
data (topography), and the few meteorological stations located on the island. Improving the
resolution and the spatial accuracy of data would substantially improve the results of this
method. Improvements could also be accomplished by including additional factors such as
watershed area, watershed stream density, soil type, vegetation cover, population density, road
network and the existence of flood mitigation measures.

Overall, the results were very promising. Similar maps, based on this method, should be
developed for other islands or regions of Greece that face flash floods. One of the main
advantages is the relatively easy implementation of the method. The production of such maps
will be very useful to the Civil Protection Authorities of Greece for many reasons. The use of
these maps would showcase the areas were flash floods events could occur. This would allow
the early evacuation of these areas during flash floods. In addition, the flood mitigation
infrastructure and other measures, would be constructed by relying on science-based
information in the most needed areas (targeted approach).
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Climate change and the continued expansion of urbanization are expected to increase the
flood events’ frequency and magnitude. This is particularly true for Greece and the
Mediterranean, where fatalities due to flash floods have been recorded in the recent past years.
These facts necessitate the utilization of modern and innovative methodologies to mitigate flash
floods, particularly into urban settings. Methods such or similar to this study can be an
important tool for Greece and the Mediterranean. Civil protection authorities should adapt such
methods since they provide a cost-effectively alternative to protect the citizens from this natural
disaster. Municipalities should also avoid urban development in areas that have high
susceptibility to floods. Finally, more prevention measures need to be implemented in the high
susceptibility flash flood areas, at both the local urban scale and the watershed scale, along
with enhancing the awareness through various activities with the citizens of these areas.
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