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Introduction

Most scholars seem to agree that the urbanisation rate is growing very rapidly
worldwide. According to the United Nations (2019), today, 55% of the world’s
population lives in urban areas, a proportion that is expected to increase to 68% by
2050. Although urbanisation is a natural process with positive effects on society, it is
also well known that high rural-urban migration rates may produce undesired effects
such as urban sprawls, unemployment, pollution and increased crime rates, amongst
other problems (Ahmed and Islam 2014, Zhang 2016, Bhat et al. 2017). Looking at these
facts, several practical questions arise when it comes to devising future sustainable
cities. For instance, will cities in the future be prepared to absorb massive rural-urban
migration in a sustainable way? What are governments doing today to address the
approaching changes in urban and rural societies? Are the governments working
towards the right direction? United Nations (2019) warn that the preparation for this
growth all depends on the decisions made now. Hence, it becomes essential to assist
governments with appropriate policies and actions to be taken today in the attempt to
secure sustainable future cities.

To deal with these undesired uncertainties in the planning process, policymakers and
researchers often turn to statistical methods and models to forecast future urban
patterns. One popular technique is cellular automata (CA), a rule-based method
capable of simulating future states of urban patterns represented by a grid cell
arrangement over space. Moreover, the rules determine whether a cell is to be
urbanised or not in the future. To this end, the rules must be defined in relation to the
drivers that promote urbanisation, such as urban regulations, population movement,
population growth, land price, planned actions and geographical conditions, to
mention just a few. Various scholars have stressed the importance of CA in urban
modelling. One of them, Batty (2005) argued in favour of understanding cities by the
means of complexity science techniques, such as CA, agent-based models and fractals.
Other scholars, including Liu and Phinn (2003), Fuglsang et al. (2013) and Gongalves
et al. (2019), conducted more applied studies where CA is used to forecast city growth
in Sidney, Copenhagen and Cape Verde, respectively.

Other remarkable methodological contributions to urban planning come from
econometrics and spatial econometrics. For example, logistic regression is a popular
method for modelling rural-urban land use change (Allen and Lu 2003, Hu and Lo
2007, Khajeh Borj Sefidi and Ghalehnoee 2016, Gangopadhyay et al. 2020, Kantakumar
et al. 2020). The method seeks the probability of land use change in terms of a set of
explanatory variables associated with urbanisation drivers, such as climate, population
density or accessibility, to mention a few. To deal with a potential spatial
autocorrelation in the data, some scholars have proposed the spatial autologistic
regression model (SALR). Similar to the spatial autoregressive model (SAR) introduced
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by Anselin (1988), SALR incorporates a spatially lagged term to account for the
probability of the neighbouring cells of the grid. Although Dormann (2007) has
questioned the statistical validity of SALR, the model has been used in land use change
studies by Millington et al. (2007), Tayyebi et al. (2010), Wu et al. (2010) and Jiang et al.
(2015).

Some scholars have improved the accuracy of future urban pattern predictions by
integrating several of these methods. This is the case of Siddiqui et al. (2018) and Wang
et al. (2019) who combined logistic regression, CA and a Markov model to simulate
future urban patterns. Both studies conclude that the integration facilitates the
simulation process and increases the accuracy of the results compared with logistic
regression alone. Nevertheless, the authors highlight the need to include socio-
economic driving forces to further enhance accuracy. Another interesting study was
conducted by Kantakumar et al. (2019), who combined remote sensing data with
scenario-based analysis to improve the role of urban planning on studying rapid
urbanisation in Indian cities. The authors developed a scenario-based urban growth
simulation model (SUSM) that uses logistic regression model and stochastic
constrained CA for the spatial simulation of urban growth. In terms of modelling,
SUSM treats cities as complex adaptive systems and therefore attempts to cope with
the inherent dynamics and complex non-linear behaviour present in urban systems.
Another integrative approach of urban modelling and scenario-based analysis was
conducted by Dorning et al. (2015). The authors integrate a modified and more
suitable CA method for urban growth, land suitability mapping and landscape pattern
analysis to explore urban sustainability under different growth circumstances.

Despite most of these models and methods having been very important in promoting
the awareness of urban processes, they approach the problem mostly from a today
perspective. In other words, they use current data to forecast the future states of cities.
In this regards, Grét-Regamey and Crespo (2011) claim that this can lead to a dead end
if the drivers of current problems become the main drivers of the planning process,
thus transferring our problems to the future. To deal with this inconvenience, the same
authors have proposed a novel approach, denoted as planning from a future vision: an
inverse model in spatial planning.

As opposed to traditional planning processes, the point of departure of this novel
approach is a desired future defined by the stakeholders. From this point on, a top-
down quantitative analysis is performed, giving rise to actions to be taken by planners
today to achieve such a desired future. As the forward model, Grét-Regamey and
Crespo (2011) regressed house prices on a linear combination of house price drivers.
Next, the model is inverted to find an economic compensation scheme for the residents
affected by noise emitted from nearby highways and the airport. The set of possible
solutions is given by a linear combination of values for house drivers so that economic
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compensation is achieved. However, the indicated cities are considered complex urban
systems made up of highly heterogeneous sub-systems connected by complex
interactions (Batty 2009, Baynes 2009). As documented by Liu (2009), the examples of
urban sub-systems that interact with each other are population, land, employment,
transport, property and infrastructure, to mention a few. The linear hedonic house
price model used by Grét-Regamey and Crespo (2011) concentrates on the analysis of
one single sub-system: property. It thereby ignores any interaction between the
property sub-system under study and the rest of the urban sub-systems. This may steer
the whole urban system into an undesired future state since all sub-systems are far
from remaining unchanged over time. Thus, along with being analogous to the
butterfly effect example widely illustrated in the study of complex systems (Lorenz
1963), a wrong planning decision today may cause severe conflicts in the urban
development in the future.

Accordingly, we think that the whole planning process should combine a system-
oriented forward model to be inverted with a participative definition of the future
city defined by the stakeholders. Clearly, cities can be described and defined
following a myriad of concepts, approaches, or viewpoints. For instance, Ortegon-
Sanchez and Tyler (2016) conceptualise a desirable future city state in terms of a set
of five fundamental urban principles: active and inclusive city, courteous city, city
as a public space, evolving and healthy city. The authors argue that these principles
are the initial message to start a dialogue between the people and the city’s agents
to engage, commit and promote transformative actions. From an architecture
perspective, Schmitt (2013) focuses on the role of spatial dimension and geometry
to characterise cities. Following a more systemic approach, cities can be
characterised by a set of measurable indicators that describe each of the above-
mentioned interacting components defined by Liu (2009).

This paper aims to suggest the use of the inverse modelling approach to support urban
planners and stakeholders to deal with urban complexities in the planning process
based on literature review. To this end, we follow Liu (2009)’s vision of a city and focus
our attention on describing cities according to two sub-systems that interact with each
other: land and property. We suggest a set of measurable indicators that describe both
systems and that are associated with: land use; land use change; climate; geography;
public transport network; urbanisation of commercial, industrial and residential zones;
types of dwellings preferred by the residents; and amenities, amongst others.

We recommend the use of a logistic land use change modelling to understand urban
growth dynamics for the former sub-system, whilst we recommend hedonic house
price modelling to capture the residents’ preferences for the latter. Arguably, land use
change modelling provides information on where cities will grow, whilst the hedonic
modelling provides information on what type of properties the residents prefer.



Inverse Model Using Land and Property Sub-Systems for Planning Future Cities

Methodology

The inverse problem can be briefly defined as a mathematical procedure by which a
set of model parameters characterising a physical system is derived from observed data
(output of the physical system). This is particularly useful in cases when the inherent
complexity of some physical systems makes it difficult for scientists to grasp the
dynamics governing the system under study merely from the theory. As its name
suggests, the inverse problem operates oppositely to the forward problem. The latter
produces new data based on a set of given or previously estimated parameters
characterising the system. Both mathematical approaches are represented in Figure 1,
following the sketch provided by Scales and Snieder (2000), where G is a linear or non-
linear mathematical operator linking the model’s parameters (m) with a vector of data
(d). Thus, prior knowledge of the mathematical operator G becomes fundamental to
solve both the forward and inverse problems.

Forward Problem

Model (G)
Parameters (m)

Data (d)

Inverse Problem

Figure 1. Representation of the forward and inverse problems. Source: Scales and Snieder (2000)

Further, based on Aster et al. (2013), a mathematical formulation of the inverse problem
is represented as follows:

d= G(m) (1)

The solution of the inverse model is given by the set of estimated parameters 7 so that
G (M) becomes close to d. According to Engl et al. (2000), there are two possible
interpretations of the solution. First, the estimated parameters represent past states or
parameters of a physical system. In other words, the solution represents the initial
conditions of the system under study. Second, the solution provides guidance on how
to influence a system via its present state or parameters to steer it to a different state in
the future. For this reason, the solution of the inverse approach has found applications
in fields such as exploration geophysics (Parker 1994, Scales and Tenorio 2001, Tarduno
et al. 2009, Menke 2018), environmental modelling (Kaminski and Heimann 2001,
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Giudici 2002, Henze et al. 2009), medical imaging (Louis 1997, Arridge 1999) and
engineering applications (Soemarwoto et al. 2000, Martinez-Luaces 2009, Schneider et
al. 2009).

However, in many cases, the solution of the inverse problem may not be unique. More
than one set of estimated parameters M solve Equation 1. This is referred to in the
literature as the ill-posed problem (Tarantola 2005, Aster et al. 2013). In addition, the
ill-posed problem is associated with solutions that are mathematically unstable. The
inconvenience of unstable solutions is that small changes in observations may
correspond to big changes in the phenomenon under study (Rabino and Laghi 2002).
Non-uniqueness and/or unstable solutions make the inverse problem difficult to solve;
thereby, sophisticated mathematical methods are often necessary to cope with the ill-
posed problem. Louis (1996) provides a comprehensive review of various
mathematical algorithms and approaches to deal with the problem. Additionally,
Rabino and Laghi (2002) suggest the use of prior information to delimit the space of
solution and to contribute to reducing the instability of solutions.

Results

The inverse approach in spatial planning

The ability of the inverse modelling approach to support urban planning has been
examined in three recent studies. In the first, Grét-Regamey and Crespo (2011) use the
results from an inverse model analysis to quantify how much a public or private
investor might have to compensate the residents for future planned noise-emitting
factories in a metropolitan area in Switzerland. To this end, the authors use a hedonic
house price model to quantify the negative relationship between the high level of noise
and property values. To find the desired economic compensation scheme, a trade-off
analysis between key house pricing drivers was performed. Typical house pricing
drivers are selected from locational, structural, and environmental house price
determinants. In other words, the trade-off analysis offers planners a wide set of
possible combinations between the selected key drivers from which the residents are
to be economically compensated because of a higher level of noise in the proximity.

The trade-off analysis plays a fundamental role in the use of the inverse model in urban
planning because it tackles the problem of unfeasible solutions due to economic
restrictions or conflicts between public and private parties. It is worth noting that the
ill-posed problem is not actually a problem in urban planning; rather, it is a favourable
condition for the trade-off analysis. In the second study, Crespo and Grét-Regamey
(2012) provide the theoretical framework for the inverse model in spatial planning and
present a new case study to illustrate how to cope with the increasing population
density in the metropolitan area of Zurich by the housing market. Additionally, Crespo

10
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et al. (2016) suggest the use of an inverse model coupled with a land use change model
to examine urbanisation in a city in southern Chile.

The inverse model for planning future cities

As its name suggests, future city planning is concerned with making strategic decisions
today to ensure sustainability and well-being in cities in the future. As discussed above,
the proposed inverse model becomes a sound top-down mathematical technique to
support planners in the decision-making process. However, in the field of urban
planning, strategic decisions involving the future of cities should rely not only on the
output of mathematical models but also on the knowledge of relevant experts in the
matter. In the context of the inverse model, the knowledge of experts can be used to
reduce the space of possible solutions by leaving out political, practical, and economic
unfeasible solutions. In this regard, Scales and Snieder (2000) state that, in practical
inverse models, decisions are usually not based exclusively on the estimated model but
involve the integration of other data and human expertise. Based on a figure provided
in the above-mentioned work of Scales and Snieder (2000), we extend Figure 1 and
present a new figure (Figure 2) that sketches the framework of the inverse model for
planning future cities that we propose in this study.

Model (G)

Parameters (m) Desired

future urban
development

Estimated
Parameters

(m)

Other
knowledge

Figure 2. Representation of the forward and inverse models for planning future cities.
Source: own elaboration and Scales and Snieder (2000)

In this case, the set of the model’s parameters denoted by m represents a group of key
drivers of urban processes over time. Typical examples of urban processes are urban
growth (often measured by the rate of rural-urban land use conversion) and
residential-commercial or residential-industrial land wuse conversion. Likewise,
examples for the drivers of urban processes are agriculture subsidies, migration rate,
industrialisation, and increased population density. Consequently, the selection of the

11



Ricardo Crespo, Abbas Rajabifard

proper mathematical model (G) for the urban process under study becomes of great
importance in planning future cities and therefore the identification of the key drivers
(m) that control the process. As indicated in the introduction, typical mathematical
models used in urban planning are CA, hedonic house price models, logistic
regression, and the Markov processes, amongst others.

It should be noted that the definition of the desired future urban development becomes
the most important step in the planning process. Defining a future planning scenario
involves the participation of various stakeholders: residents, public and private
institutions, and local and regional authorities, amongst others. It is expected that the
actors of the process may have a completely different understanding at the moment of
defining a future urban development in a given geographical area. It is therefore crucial
for the sake of the planning process that all participants not only to agree with a future
urban development but also to have a close understanding of the shape, attributes, and
design of the future urban development scenario. In other words, all actors of the
planning process must speak the same language when devising a future urban
development.

The concept of urban development is highly dependent on the level of aggregation of
the analysis. If the analysis is performed at a district or municipality level, the concept
of urban development may be more closely associated to the urban design of small
areas, whilst the concept of urban development is more likely to be associated to
infrastructure and the demographic or socio-economic characteristics of the city or
region if the analysis is performed at a city or regional level. It is also worth pointing
out that both the forward and inverse models deal with mathematical modelling;
therefore, the concept of urban development should be quantifiable by a set of
indicators such as city size, dwelling type, population density, public transport
network, central business district location, and commercial, industrial, or residential
zones, amongst others.

Once the urban process to be studied and its drivers, and the desired future urban
development defined by the stakeholders are selected, the next step is to solve the
inverse model for the key parameters (drivers). This set of estimated parameters (/1)
are then used as guidelines over time to make key decisions today to achieve the
desired future urban development. The item ‘other knowledge’ summarises the expert
opinion and human expertise supporting a final decision in the planning process. They
become fundamental to reduce the space of solutions by leaving out the impracticable
solutions that may be technically infeasible or not recommended politically. The whole
planning process is finally completed with the decisions to be made today to achieve
the desired future. The decisions are derived from the solutions of the inverse model
and they should clearly provide stakeholders with the guidelines to gradually achieve
the desired future.

12
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A general framework of the integration of the inverse model to land
and property sub-systems

Next, it becomes necessary to define a general framework for a participatory urban
planning approach. To this end, we propose an integrated land and property system
model to deal with urban complexities. The drivers of the land system may be also the
drivers of the property system. In fact, understanding land use changes over time is, in
some ways, similar to understanding how urbanisation evolves. Both processes are
clearly interconnected, as rapid urban population growth occurs as a result of
increasing demand for urban lands, particularly for housing (Thuo 2013).

We propose the integrated framework depicted in Figure 3. As it can be observed, the
main actors are the stakeholders, modellers, and planners. Whilst stakeholders deal
with the definition of the desired future urban development, modellers deal with
system identification. As pointed out by Tarantola (2005), the latter task includes the
parameterisation of the system for both forward and inverse modelling approaches.
The output of the modeller’s stage corresponds to a set of recommended actions to be
taken by planners; thus, the appropriate system identification becomes crucial to solve
the inverse problem and thus to provide reliable recommendations.

Therefore, it is now necessary to define the type of model G from which the key
parameters are to be derived to perform the inverse analysis. In this study, we suggest
the use of a logistic land use change and hedonic house price models to deal with land
and property systems.

Land use change models have been of great importance in forecasting future land
patterns and therefore finding out where a next urbanisation process is more likely to
occur. The dynamics of land use change comes as a result of the complex interactions
between the human and the physical environment (Verburg et al. 2004). To deal with
these complexities, various statistical approaches have been proposed as documented
by Koomen and Stillwell (2007). One of these statistical approaches most often found
in the literature is the logistic regression approach, by which the observed land use
change (usually at parcel level) between two or more time periods is regressed on a set
of drivers associated to terrain, climate, accessibility, economic and socio-economic
attributes, amongst others. Typical drivers associated to terrain attributes are slope and
soil degradation. In addition, the typical drivers associated to climate are sunshine
exposure, average temperature, and rainfall. In the case of accessibility, variables such
as the distance to roads and highways or the proximity to bus or train stations are
frequently used. Finally, variables associated to agricultural subsidies, tax levels or
land ownership conflicts are often selected as economic and socio-economic drivers.
Logistic regressions deal with probabilities, which in this case corresponds to the
probability that a given land use change (e.g. in the case of rural-urban) occurs during
two time periods. Such probabilities are strongly correlated to the parameter estimates

13
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obtained from the regression and associated to each variable (driver). The order of
magnitude of the parameter estimates and their statistical significance provide
planners with useful and relevant information to identify the drivers that are more
strongly (positively or negatively) correlated with the urbanisation process analysis.

STAKEHOLDERS MODELLERS PLANNERS

Integrated land
and property
sub-systems

Figure 3. Framework of the integrated land and property sub-systems

Similarly, the urbanisation trends may also be explored by studying the housing
market. As with the land use analysis, urbanisation and the housing market are closely
related. Very often, urbanisation causes the demand for dwellings to increase more
rapidly than the supply. Therefore, house prices tend to exhibit an upward trend
overtime. In addition to any temporal trend, house prices frequently exhibit spatial
variability, mostly caused by the heterogeneous residents’ preferences for dwelling
attributes (Fotheringham et al. 2002, Bitter et al. 2007, Helbich et al. 2014). It is reasonable
to expect that the residents’ preferences for house attributes vary not only over space
but also over time. This is because cities, as complex adaptive systems, are constantly
evolving and adapting themselves to external shocks. For instance, a demand shock for
housing is likely to have, at least in the short term, a negative impact on the urban
attributes such as mobility, accessibility to workplace, crime rate, unemployment rate
and pollution levels, amongst others. It is also expected that households tend to
compensate this loss of well-being by moving out to neighbourhoods with better
accessibility or dwellings with higher standards.

One of the most popular statistical techniques to explore the relationship between the
house prices and the households’ preferences is the hedonic house price modelling.
This technique is intended to model the price of properties in terms of quantitative and
measurable attributes related to those properties. Typical attributes included in the
model are associated to the structural, locational and neighbourhood characteristics of
properties. Structural attributes refer to the physical characteristics of properties, such

14
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as number of rooms and bedrooms, number of bathrooms, floor area, building age and
the existence of basement, garage, balcony, and heating system, amongst others. In
turn, locational attributes refer mostly to accessibility to central business districts and
proximity to schools, shopping centres, bus stops, railway, train stations, airports and
amenities, amongst others (Chin and Chau 2003). Finally, the neighbourhood attributes
refer to the socio-economic characteristics of the surrounding neighbourhood, such as
the social class of the area, the unemployment rate, the crime rate, the racial diversity,
and the occupations of the inhabitants. Hedonic house price models are frequently
fitted by ordinary least square or spatial autoregressive regression to account for
spatial autocorrelation. The outcomes from a logistic land use change model provide
useful insights on where city expansions are more likely to occur; and which drivers
are more strongly associated to such expansion. Likewise, the outcomes from the
hedonic house price model provide useful information on the resident’s preferences in
a spatially explicit manner and contribute to answering the question: what type of
property or neighbourhood will the future residents prefer?

Clearly, the dynamics of land and property systems should not be studied separately
from one another. Both systems have common drivers associated to locational, socio-
economic and environmental or infrastructure attributes, i.e. accessibility to road
networks, level of population density around, proximity to amenities and
infrastructure development. For this reason, the use of these drivers in urban planning
should be done with care as it may steer systems to undesired future states. For
example, improved accessibility is likely to foster rural-urban land use change as most
people, mostly commuters, tend to live near road networks. However, it is not always
clear whether the values of the surrounding existing properties will drop or rise
because of better accessibility as some may prefer to reside in more remote and quiet
places. Similarly, promoting industrial zones will likely foster rural-urban land use
change because of new employment alternatives; however, house values are likely to
drop as the residents tend to associate industrial zones with air and noise pollution, as
well as with disturbing freight traffic coming in and out. Thus, when studying land
and property systems for spatial planning, we can generally distinguish two types of
drivers: system-specific drivers, i.e. those that only affect the output of each system,
and common drivers, i.e. drivers that simultaneously trigger changes in both systems.

Identifying both types of drivers and understanding the extent to which they influence
the output of systems shed important light on performing trade-off analysis in spatial
planning. By doing so, the undesired effects on a system caused by the new values for
drivers of the other system can be compensated by finding an appropriated set of
values from the system-specific drivers. Again, because of the complexity of modelling
both systems together, the inverse model analysis at this point should be done with
caution. It may happen that some combinations of either system-specific or common
drivers from both systems lead the whole process to a desired future state; however, it
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may also happen that a certain combination of drivers from both systems leads the
whole process to an absolute undesired future urban development. When dealing with
public policy, the latter case may imply an important and irreversible waste of time
and money. One easy example to illustrate how a public policy may produce undesired
effects on a system corresponds to the construction of highways near rural areas.
According to land use change modelling, highways across rural areas are likely to foster
urbanisation, i.e. to induce rural-urban land use conversion. Commuters benefit from
the construction of highways nearby; however, highways are also associated to high
traffic, noise, and vehicular congestion. Some residents may demand compensation for
this loss in their quality of life, such as improved amenities or public transport
infrastructure.

Discussion

As stated above, urban systems are made of various sub-systems with very complex
interactions. In this study, with the purpose of facilitating the introduction of the
proposed integrated inverse approach, particularly the trade-off analysis, we selected
only two of these sub-systems: land and property systems. Thus, future research
should concentrate on integrating other urban sub-systems. We suggest the transport
system because of its evident influence on city development. Clearly, an efficient
transport system yields superior labour mobility, industrial and commercial
development, land and property values and tourism activities, amongst others.
Transport systems play a fundamental role in shaping future cities and promoting
urbanisation. However, it should also be noted that the more city sub-systems are
included in the analysis, the higher the complexity of the mathematical modelling
necessary to solve the inverse model. In this sense, further research should also address
the complexity of urban systems in space and time more thoroughly. In complex
systems, most relationships between explanatory and exploratory variables may
exhibit non-linearities; urban systems are not the exception to the rule.

In relation to the methods used to model land and property systems, we selected two
parametric approaches: logistic regression and hedonic house price. In both cases,
independent variables are associated with a linear parameter that represents the extent
to which changes in the variables affect the response variable. The advantage of these
methods over nonparametric approaches, such as CA, is that the information contained
in the parameter estimates can be passed onto planners in a more straightforward
manner. Planners can identify more easily the measures (each of them associated with
an independent variable) that are more influential, feasible and urgent for carrying out
actions.

In addition, the results can be displayed in a spatially explicit manner using local
spatial techniques such as geographically weighted regression (GWR). This technique,
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developed by Fotheringham et al. (2002), allows estimates to vary across space
estimating as many parameters estimates as the number of points in the sample. As
done by Grét-Regamey and Crespo (2011) and Crespo and Grét-Regamey (2012), local
estimates can be clustered over space to define different planning actions at small area
levels. The applications of GWR in land use change and hedonic house price models
can be found in Helbich et al. (2014) and Zhao et al. (2020), respectively. Although CA
is not a parametric technique, very close attention should be placed on the recent work
conducted by Feng and Tong (2018), who integrated GWR and CA to produce non-
stationary rules over space. With the parametric approach, the inverse model is solved
for the independent variables; therefore, a trade-off analysis between key house pricing
and land use drivers is possible. In the case of the integrated GWR-CA, this trade-off
analysis is not straightforward. We think that further work remains needed to integrate
this approach with the inverse model. This integration can be a promising step forward
as techniques such as CA or agent-based models are probably more robust to deal with
urban complexity.

Conclusions

To bring the proposed methodology into actions, there remain some other challenges
to deal with, e.g. the conversion of abstract concepts in urban planning into
quantitative data to fit the models. A desired future defined by stakeholders cannot
always be derived from quantifiable concepts such as the percentage of land use
conversion, desired rate of urbanisation or type and size of property. Frequently,
stakeholders tend to discuss general concepts on the types of future urban
development scenarios, such as business-as-usual land use, mostly tourism landscape
or business-oriented city development. Obviously, several urban structures may be
associated to each one of these types of urban development, making the definition of
the desired future a complex decision. To deal with this inconvenience, we suggest
future studies to integrate 3D visualisation techniques as a way to visualise the output
of mathematical models.

Another relevant challenge in urban planning is concerned with the sustainability of
cities. Experts worldwide seem to agree that the rapid urbanisation rate is becoming
a serious threat to urban sustainability. Rapid urban growth at the expense of future
food or ecosystem service provision is not precisely a desired future. Thus, the
achievement of a not only desired but also sustainable future urban development is
another interesting application of the inverse model approach. To this end, for
further research, we propose the elaboration of a general function accounting for the
welfare of society in a way that the solution of the inverse model provides the actions
to be made today to achieve the desired future development in a sustainable manner.
Broadly speaking, such a well-being function should include social, environmental
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and economic variables to secure in the long-term food, ecosystem service and
energy provision, as well as an environment free of pollution.

In summary, despite the above-mentioned challenges, we think that this study
addresses an interesting way to move ahead to extend the novel work of Grét-
Regamey and Crespo (2011) and Crespo and Grét-Regamey (2012), who proposed
the use of the inverse model in urban planning. The process of forecasting possesses
an intrinsic risk of missing the target, even when using complex mathematical
modelling. Therefore, it becomes important to first define a desired future defined by
the stakeholders and an appropriate model or combination of models to deal with
urban complexity. By doing so, the risk of missing the target may be reduced
significantly. A solution with zero risk is not possible because of the inherent
uncertainty of statistical models and data. Finally, it is worth mentioning that we also
expect this methodology to be fully integrated on a friendly user web-based platform
available for planners from either the industry or the public sectors at different
geographical levels, such as municipality, city, or regional levels. It is also important
to bring more abstract mathematical concepts to real application for users not
familiar with such concepts.
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Introduction

Urbanization is the most dynamic process that shapes the landscapes at a global level,
therefore urban landscapes are home for more than 50% of the world population. In
the opinion of Palermo (2008), landscape is the place of individuality to which the
habitants belong. Azara (2008) noted in his study that landscape is not something to
exist in itself, as it is just a mental construct. According to Konkoly-Gyurd (2018),
transformation is one of its characteristics. Redzinska and Szulczewska (2019)
mentioned that the change of landscape is an unavoidable process. Zhang et al. (2019)
described the urban landscape as experiencing rapid growth all over the world. Also,
it is something that is regarded to be of exceedingly fragmented habitats (Malkinson
et al. 2018).

Urban landscapes are the result of social development and environmental transitions
(Wu et al. 2019). Also, many researchers have investigated the importance of cognitive
and identity approaches in landscape research (Silbernagel et al. 2006, Tieskens et al.
2018, Suppakittpaisarn et al. 2019). For instance, Memliik (2012) believes that it is not
completely independent from the circumferential buildings and structures. Altogether,
they shape the character and identity of a city. Urban landscape contributes to the view
of a city in connection with the visual quality (Memliik 2012). As mentioned by Nijhuis
et al. (2011), the visual aspects are themselves characters of the landscape, including:
unity (the landscape as an entire, its individuality and clarity of character and
boundaries); spaciousness (the spatial figure or spatial organization, the spatial
layout); and appearance (the thorough set of sensory impressions, especially ‘seeing’).

Antrop and Van Eetvelde (2017) described “visual perception” as the information that
we sense. Gavrilidis et al. (2016) stated that landscape quality assessments are usually
based on visual perception. Additionally, landscape perceptions refer to the visual
aspects and the use-value of the environment (Soini et al. 2012). Chen et al. (2009)
mentioned in their study that the personality of the observer, the location of
observation, the socioeconomic profile of the observer, the scene composition, and the
complexity of the landscape affect its perception. According to Hedblom et al. (2020),
“visual quality” is something linked to scenic beauty, aesthetic quality, and visual
preference.

Mathew and Krishna Rao (2007) described intersections as areas shared by two or more
roads. Qiu and Peng (2015) divided them into three types: at-grade intersections, grade
separations, and interchanges. Grade separation is classified into two types: overpass
and underpass (Mathew and Krishna Rao 2007, Qiu and Peng 2015, Modi 2017). An
overpass is a road that crosses over another road, and an underpass is an underground
passage (Mathew and Krishna Rao 2007, Modi 2017).

The characteristics of the landscape in grade separations have a significant impact on
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the quality of the urban landscape and its perception (Figure 1). Here we address
questions such as: how does the urban landscape alters where the kind of intersection
is changed? How does it affect the public perception of the urban landscape? What are
the reasons for it? What are the factors that affect people’s preferences in any grade
separation?
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Figure 1. The characteristics of the landscape in grade separations

In this paper, regarding the rapid change in the quality of the landscape, the
characteristics of the landscape in grade separations are investigated. The focus is on
discovering the relationship between these changes and their impact on the people’s
perception in Hamedan City in the West of Iran. Hamedan is chosen for this study
because its landscape, as a scenic city located in the hillsides of Alvand, which is a
subrange of the Zagros Mountains in western Iran, is changing rapidly over the past
decade on the account of various reasons, such as urbanization (Solgi et al. 2016).

The primary purpose of this study is to discuss the effect of grade separations on the
quality of the landscape and its perception in cities such as Hamedan. As regards the
characteristics of the landscape in grade separations, the results have positive and
negative interests on the people’s perception of the urban landscape. For example, as
a negative interest, overpasses have blocked the pedestrian’s view, but a positive one
is that they have caused different sequences of pleasant vision for drivers.

Methodology

The area selected for this study was Hamedan municipality, located in a mountainous
region in the west of Iran (Figure 2), and the capital city of Hamedan province.
Hamedan City is one of the oldest cities in Iran. As stated by Kano (1978), it had been
touched by the wave of urban modernization in the days of Reza Shah. That time, in
1931, the German engineers had planned six radial roads for Hamedan. Then, the
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second wave of urban modernization in the 1970’s was introduced in the city. Also, it
has developed somewhat in recent years; for instance, nine grade separations were
constructed in the different places of the city (Figure 3). Based on the latest census of
2016, the population of Hamedan is of 554 406 people. In Hamedan, winters are usually
cold and snowy, and summers are mild.
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Figure 2. The location of Hamedan in Iran
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Study population and sampling

Following the aim of the research, the people who reside in Hamedan were involved
in the study. The sample was above ten years old. At the 2016 census, the number of
people who are ten plus years old and reside in Hamedan was 475,054. The methods
of sampling and calculating the sample size were random and empirical. Referring to
this method, the sample size involved 0.023% of the target population (110 people).

The dependent variable in this study is the landscape preference, which refers to the
perception of it (Figure 4). Preference is described as an interaction between thought
and effect (Van Der Heide and Heijman 2013). The independent variables are unity,
complexity, and order. These variables are chosen based upon prior studies illustrating
their association with the perception of the urban landscape and the relevance of each
variable concerning a particular concept (preference).

[ Independent Variables ]——b[ Intervening Variable H Dependent Variable ]

A 4 A 4 A 4

[ Unity, Complexity, and Order ] [ People’s feeling ] [ Landscape Preference ]

A 4

[ Moderator Variables ]

A 4
[ Aesthetics and ]
Landscape quality

Figure 4. Research variables

Data collection

For data collection, the questionnaire was used to gather the necessary information
about the effects of the different kind of intersections on the quality of the landscape
and its perception. Also, it was used to find the connection between unity, complexity,
and order as independent variables, and landscape preference as a dependent variable.
The field application of the questionnaire used as a data collection tool in the research
was carried out in October 2018. Before completing the questionnaire, the researchers
gave detailed information about the study to the participants. Questions were multiple
choice closed-ended ones. Two types of questions were used; the first type was
designed to know about the participants like their age, gender, etc. The second type of
questions was designed to the analysis of the landscape quality effects on the
participants’” perception and their preferences, following the variables of the research
and the Likert scale (Joshi et al. 2015). A five-point scale was used to know how much
the people agree or disagree with a particular status. The responses ranged from

27



Kianoosh Zakerhaghighi et al.

strongly agree (5 points) to strongly disagree (1 point). The questionnaires were
distributed on paper and social networking.

Method and tool of statistical analysis

The structural equation modeling was used for analyzing the structural model of the
research. Civelek (2018) described this method as a statistical method used to test the
connections between the observed and latent variables. The observed variables are the
measured variables in the data collection process and the latent variables are the
variables measured by connecting to the observed variables because they cannot
directly be measured. Structural Equation Modeling consists of two primary
components as the structural model and measurement model. SmartPLS was
employed to analyze the data in this research. Wong (2013) described it as one of the
prominent software applications for Partial Least Squares Structural Equation
Modeling (PLS-SEM).

Results

Factor loading, validity, and reliability

To study the model, the factor loading of research questions were investigated. The
values that are upper than 0.4 are valuable, and the ones that are lower than 0.4 should
be removed. According to this, the questions with a factor loading lower than 0.4 were
removed. Content Validity and Convergent Validity were also used for validating the
validity of the measurement tool (questionnaire). Content Val was achieved by
ensuring the consistency between the measurement indexes and the existent literature;
this validity was gotten by the opinion of experts. Convergent Val is based on the
medial correlation coefficient between the indexes of any construction. The Average
Variance Extracted (AVE) should be greater than o.5, which makes it possible to assess
Convergent Val (Fornell and Larcker 1981). The composite reliability coefficient was
used for ascertaining the reliability of the tool. According to Ali et al. (2018), Composite
Reliability (CR) should be higher than o.7.

The results revealed that the model and the tool have suitable reliability and validity
(Table 1). It seemed that there is a significant connection between these variables:

1. unity, aesthetics, and landscape preference

. complexity, aesthetics, and landscape preference

. order, aesthetics, and landscape preference

. unity, aesthetics, landscape quality and landscape preference

. complexity, aesthetics, landscape quality and landscape preference

N A~ W N

. order, aesthetics, landscape quality and landscape preference
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Table 1. The values of ascertaining the reliability and the validity of the tool

Variable AVE CR

Unity 0.638 0.776
Complexity 0.517 0.705
Order 0.580 0.805
Aesthetics 0.511 0.712

Landscape quality 0.580 0.723

Landscape preference 0.668 0.801

Hypotheses testing

T-value was used for testing these hypotheses and the connection between the
variables in the structural model. In SmartPls, that is noticed by bootstrapping. T-
statistic shows the effect of variables on each other. The values of more than 1.96 show
that there is a significant connection between the variables. Also, path coefficients
should be used for testing the intensity of this connection. If the path coefficients are
more than 0.6, the variables are in a strong connection; the values between 0.3 and 0.6
and under 0.3 show moderate and weak connection, respectively (Figure 5, Figure 6).
The t-test value for unity and aesthetics was 3.309; the results showed a significant
connection between these variables, and the path coefficient value for them was 0.389.
Besides, there was a significant connection between aesthetics, landscape quality, and
landscape preference variables because the t-test value for them was 3.540, which is
reliable (Table 2).

Independent Variables Moderator Variables Dependent Variables
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Figure 5. The results of the t-statistic
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Figure 6. The results of the structural coefficients

Table 2. The reliable paths

Path Path coefficient Condition
unity > aesthetics > landscape preference 0.099 v
unity > aesthetics > landscape quality > 0.168 v

landscape preference

Model Fitness

The Coefficient of Determination (R2) was used to evaluate the fitness of the structural
model. Chin (1998) defined the R2value as 0.19, 0.33, and 0.67 for weak, moderate, and
strong in the Partial Least Squares (PLS) path modeling method. The average value of
Rz in this research is 0.338, which shows the power of the structural model for describing
the structure. Finally, the results show that the produced model has a suitable fitness.

Discussion

In this research, the hypothesis of the study states that there is a significant connection
between the characteristics of the landscape in grade separations and the quality of the
urban landscape and its perception. Using the example of Hamedan, the results
indicate that not only grade separations have significant effects on the quality of the
urban landscape, but also, they have effects on the people’s perception and their
landscape preferences. These include the variation in the quality of the urban
landscape because of the characteristics of the landscape in grade separations.
Additionally, the correlation between unity and aesthetics indicates the typical
qualities of these two factors that lead to the landscape preference.
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There are several ideas and theories of the landscape perception and preference that
confirm the results of the study. Kaplan and Kaplan (1989) described coherence as the
degree to which different elements relate to each other and facilitate insight and create
order. Based on their description and the results of the study, the unity between the
elements of grade separations is such an essential factor that should be considered.

Nohl (2001) believes that landscape is seen as an aesthetic object and characterized by
its appearance so that aesthetics is something that affects people’s perception and their
landscape preference in grade separations.

As mentioned above, unity through aesthetics is the critical path that affects the
people’s image of the city and their landscape preference. The findings of this issue in
Hamedan show the fact that creating the image of unity in grade separations has an
impact on the people’s understanding of their landscape preference and on their
perception of aesthetics.

According to the results of the interviews, it seems that the location of Hamedan (in a
mountainous area that provides a beautiful landscape) affects the people’s preferences
and it causes them to prefer the landscapes that are parallel and compatible with this
special feature. Although most of the grade separations located in Hamedan are non-
aligned with these landscapes, which can be an annoying thing for the people and it
affects their perception, the grade separations located in the second ring of the city
cause a sense of coherence in this area and they have a positive impact on the unity of
this structure and then its feature of aesthetics.

Additionally, it seems that the next reason about the effect of unity on the landscape
quality and landscape preference, which impacts on the people’s perception of the
landscape, is to consider the previous local identity of Hamedan. This claim is
confirmed by reviewing the history of urban development in the city, which included
6 radical roads in 1931 (Zakerhaghighi et al. 2014). This urban modernization has
changed the special structure of the city and it caused the people’s image of the urban
spaces to change (separated spaces without any special connection).

According to the history of urban development in the city and the results of the
research, the grade separations are the urban spaces that have affected the special
structure of the city. Also, they have caused the people’s perception of the urban
landscape which is gradually changing. This is important to mention that only two of
the grade separations are located in the first ring of the city.

As stated in many environmental psychology studies (Lalli 1988, Radstrom 2014), the
physical and environmental characters of a city affect the shaping of people’s local
identity. All in all, the people of Hamedan know the grade separations as spatial
connections between the different spaces of the city, and unity as one of the characters
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of grade separations that affect the quality of the urban landscape, their preferences,
and their perception.

Although all the data in this paper are from only one city, the methods of analysis of
the landscape quality on people’s perception may be applied to cities worldwide. This
suggestion is supported by preliminary results from European cities like London,
Paris, Rotterdam, and Frankfurt am Main, all of which focus on the evolution of
landscape and its impact on the public opinion (Nijhuis et al. 2011).

Conclusions

The analysis of the connection between the characteristics of the landscape in grade
separations and the quality of the urban landscape and the people’s perception shows
that the affective factors in grade separation, which affect the quality of the urban
landscape and its perception, are those that cause unity and aesthetics to be perceived
as well as with considering of the visible landscapes of the city. Also, it is specified that
changing the special structure of Hamedan in 1931 has caused the people of the city to
perceive the grade separations as connecting factors that connect the physics of the city.
The same characters of the grade separations are the things that have caused unity as
a factor to affect the quality of the urban landscape and the people’s perception of it.

The main limitation of this study was related to the sample size and the sample area
selection, as well as the potentially high level of providing biased results. It is
recommended that the research to be done in the future with particular emphasis on
the connection between age, gender, occupation, and landscape preference in grade
separations because people from different ages, genders, and occupations have
different opinions about their environment.
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Introduction

The amount of data available for scientific research and development planning has been
skyrocketing in the past two decades (National Science Foundation 2019, Kitchin 2021).
This explosion brings new opportunities but it also creates infinite uncertainties in the
previously well-established procedures, research methods and territorial planning
approaches (Glaeser et al. 2021). Considerable attention is directed towards managing
such uncertainties as data representativeness, validity, and reliability (Kitchin 2014).
The latter can be described in several ways, among which, synchronic reliability will
retain our attention: it refers to the fact that observations recorded within the same
interval of time should be similar (Golledge and Stimson 1997). Reliable data enjoy more
confidence and a wider implementation. In the field of territorial planning, smart data
management, sustainable city policy, dynamic planning, accomplishing sustainable
development goals, and the implementation of more place-specific sustainable
development models (Banicd et al. 2020) depend on accurate, confident, and reliable
data. The concept of smart city, which describes the new paradigm in urban planning,
originates from the data revolution we are witnessing (Kourtit et al. 2020).

Secondary economic data are widely used in economic, geographical, and sociological
research. They are usually collected for a well-established purpose, but they can be used
whenever appropriate for a great variety of tasks (Kitchin 2014). The difficulty of
assessing the synchronic reliability of secondary economic data comes from the
availability of alternative sources: when just one data provider exists on the market, the
accuracy and reliability assessment of the data becomes a time-consuming and painful
task, frequently made using ad-hoc procedures and confusing methodologies (Di Zio et
al. 2016). Moreover, if there is just one dataset available with no alternative, such an
assessment makes little sense because there are just two ways out of this dichotomic
problem: to use or not to use. That is why researchers and planners usually choose the
most obvious one: they use the data to get their task done. In recent years, the multitude
of alternative data sources made available for academic and planning communities
transformed the issue of data reliability assessment from a lofty goal to a routine task,
being standardised across the data providers (Di Zio et al. 2016) and introduced in the
workflow of the national statistical authorities (Van der Loo and De Jonge 2021).

Although there is a partial overlap of the terms used to describe the location of a certain
object on the Earth’s surface, we would like to provide some explanations and to make
some distinctions between concepts according to the most common uses. “Geo-
referencing” refers to matching the two coordinate systems: the internal system of a
digital object (map, satellite scene) and the ground system of geographical coordinates
(United States Geological Survey 2021). “Geocoding” is the transformation of a
description of an object to the location of the Earth’s surface (ESRI 2021). In other
words, georeferencing is a narrow procedure of geocoding, when just geographical
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coordinates, which describe an object, are used for its correct positioning in space.
Although geocoding has quite a broad cover, it most frequently marks the process of
using postal addresses for finding the objects’ precise position in space. In the context
of this article, we will talk about the spatial referencing of the objects, which means
that for their location in space the associated names of the administrative-territorial
units, whose position is known, are used as hints for spatial location.

Taking into consideration that data validation means that one decides whether a data
set is suitable for a certain well-established purpose or not (Van der Loo and De Jonge
2020), in this article we propose a methodology for assessing the reliability of spatially-
referenced economic data and to assess the reliability of the datasets largely used in
the national scientific research and economic development planning. We focus on
entrepreneurship and the available data which characterise the economic activity of
enterprises, as it is one of the main factors to influence the competitiveness at the
regional and local level and it is frequently used in geographical, economic,
sociological research and to solve planning tasks (Sirodoev 2009, Dziekanski 2021).
Two data providers from Romania, which correspond to the imposed criteria, are
selected for this purpose: The National Institute of Statistics (NIS) and Borg Design
S.R.L. (BD).

BD data are highly used in Romanian scientific research publications and economic
development planning activities. Among the topics in which the use of these data was
explicitly reported, we should mention: numerous development strategies and
territorial planning documents at county and local level; sociological studies of the
national economy (Petrovici 2013); analyses of small towns’ local economies (Banica
and Camara 2011, Sirodoev et al. 2015), of coastal (Burtea et al. 2012) and mountain
(Drdgan 2013) areas; forest-related economic activities (Ciobotaru 2018); tourism
activities (Herman et al. 2021); cultural economics (Drdghici et al. 2015, Lupchian and
Saghin 2020); entrepreneurial initiatives (Iurea 2011, Schvab et al. 2014, Vadastreanu et
al. 2015, Mogos 2017); sustainable growth (Mogos et al. 2021); emergent economic
activities (Peptenatu et al. 2012); sports economics (Péter 2017); IT & C industries
(Popescu and Gavris 2012); foreign capital investments (Pop et al. 2017); business ethics
(Pup 2013); creative industries (Pintilii et al. 2015, Sava and Badulescu 2018, Sava and
Mester 2019) and cities (Sava and Badulescu 2019); mobile marketing (Zifceac and
Mlesnita 2011), and many more, where the source of the data was not properly
acknowledged.

NIS data containing economic variables broken down by NACE codes are usually met
in similar types of studies. Moreover, it is an official data source to be used in
governmental activities and to be reported to various European institutions. Explicitly
acknowledging the source, when using these data, has not been a common practice in
documents and studies, especially in the past, because for many years the National

39



Igor Sirodoev

Institute of Statistics was the single data provider. Today, since the number of private
data providers has increased, the source of the data directly used or in a processed and
transformed form should be precisely mentioned because there might be differences
in the outputs.

The aim of this paper is to assess the reliability of spatially-referenced economic data
largely used by the academia and planning communities in Romania, as well as to
propose a methodology for such an assessment. In what follows, we present the main
features and issues of the two datasets selected for comparison and we describe the
methodological steps of data processing and analysis. There are also detailed the most
important results related to each spatial scale of the analysis, from NUTS level 1 to the
Local Administrative Units (LAU). We discuss the main strengths and weaknesses
related to the proposed methodology as well as the issues in the findings. Finally,
conclusions on the method of data reliability assessment and on the appropriateness of
using the analysed datasets in academic research and the planning practice are made.

Methodology

Data description

The official governmental data are produced by the National Institute of Statistics of
Romania (NIS) through the web portal TEMPO online (statistici.insse.ro:8077/tempo-
online). The purpose of the governmental data collection is to support the national
authorities in their effort to develop and elaborate public policies and strategies, to
make economic forecasting, and to monitor the market economy in Romania according
to the international standards. Statistical surveys and data collecting are realised
periodically according to an approved plan, and they cover a wide range of social,
economic, environmental, infrastructural and other data types. The data used in this
analysis come from three statistical subfields: culture (3 tables: ART121A, ART122A,
and ART123A), workforce (4 tables: FOM104D, FOM103D, FOM104F, and FOM105F),
and statistics of enterprises (7 tables: INT1010, INT101R, INT101S5, INT101T, INT101U,
INT102D, and INT104D).

The data contained in the culture tables are spatially presented by communes/towns/-
municipalities (LAU) and counties (NUTS Level 3), and they do not have associated
NACE codes. The same applies to table FOM104D. The data in the rest of the tables are
broken down by NACE codes, from sections to classes (depending on the table);
however, counties are the lowest spatial level of these data, to which development
regions (NUTS Level 2) and macroregions (NUTS Level 1) are added.

Concerning the NACE classification, the tables have three types of organisation: (1) the
culture tables have no classification codes: they can be deduced from the table names
(museums — class 9102, theatres — division 9o, and libraries — class 9101, as well as the

40



Reliability of Spatially-Referenced Secondary Economic Data: Validation, Issues, and Solutions

total number of employees, in the case of FOM104D); (2) the two F-tables from the
workforce subfield include sections and divisions that are blended in one table; (3) for
all the enterprises’ tables, the NACE levels from sections to classes are broken down
by the tables in such a way that each table contains only one NACE level. At the same
time, the form in which the data are provided does not respect the strict separation by
individual NACE codes to avoid confidentiality issues. Thus, the workforce F-tables
have some divisions grouped together (02-03, 38-39, 59-60, and 62-63). Even more
complicated situations can be found in the case of the enterprises’ D-tables: sections L,
M, and N, as well as R and S, are grouped, while the A section is divided into three
divisions (01, 02, and 03); the A section includes divisions which are not provided for
the county level, just for the upper two ones (NUTS 2 and NUTS 1). There are three
types of measurement units used in these tables: the number of persons (employees or
occupied population), the number of enterprises/companies (active units or local active
units), and the national currency (the enterprises’ turnover).

Besides the presented features of the analysed tables, some other characteristics had
limited comparability because of the lack of correspondence between the NIS and BD
data: the workforce tables with NACE codes are broken down by sexes, while the data
in the enterprises’ tables are grouped by four size classes, equivalent to micro-, small-
and medium-sized enterprises, as well as large ones.

The BD data are provided by Borg Design S.R.L. through the web portal Romanian
companies (www listafirme.ro) or they can be purchased directly from the provider in
the database format. The purpose of the commercial data collection is to facilitate the
search on the web of a company of interest, including its name, contact details, financial
data, lawsuits, and other information necessary for doing an informed business and
maintaining a transparent and stable market economy. As such, Borg Design (BD)
collects more data than it is usually required in spatially-referenced economic research.

Dor scientific research purposes, Borg Design also provide anonymized data
aggregated by Local Administrative Units (LAU), or their subdivisions for which the
Romanian National Classification Codes for Settlements (SIRUTA) exist. The BD data
are broken down by NACE classes (4 digits) for each SIRUTA code and they frequently
contain the number of companies, the turnover, profit, losses, and the number of
employees. At the same time, data not attributed to any NACE code exist in the
database: they add up to the totals, but the activity field of these enterprises remains
undisclosed.

Both data providers declare the quality of their products as a supreme guiding
principle; however, it is interpreted differently, depending on the purpose of data
collection. The governmental data strictly respect the international standards for data
collection, processing, handling, storage, and dissemination, while the commercial data
provider is guided by the principles of the precise reflection of the national economic
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environment and the free competition within the market economy. Both data providers
have the National Trade Register Office (NTRO) (www.onrc.ro) as the primary source
of information about the existing active companies. They further process and enhance
these data by adding supplementary information following their specific purposes
related to data quality and provision. At the same time, we can see that in both data
sources, the total number of active companies differ from that of their primary source,
the National Trade Register Office (Table 1).

Table 1. The total number of active companies in Romania

Year National Trade Register Office (NTRO) Companiesin ~ Companies in
— — - - NIS data BD data
Legal entities Individual enterprises Companies
and authorized
persons
2013 719258 348159 371099 498768 648843
2014 747699 392104 355595 521381 657598
2015 773781 396535 377246 528040 668876
2016 808878 382860 426018 541663 679027
2017 870408 388128 482280 568589 729022
2018 927373 392548 534825 591500 752206
2019 984909 378742 606167 606390 781846
2020 1036594 393586 643008 640104 774218

Source: NTRO, NIS, BD

Data processing

The data required a series of processing steps to be accomplished before being properly
compared. Since BD data have a finer resolution in both space scale and NACE codes,
the processing includes BD data aggregation to match the NIS data resolution. There
were also made some prior assumptions to increase the range of comparable data: (1)
the occupied population (FOM103D) was assumed to be equivalent to the number of
employees; (2) the NIS data reported either as yearly averages or at the end of the year
were considered equivalent to the yearly BD data.

In 2008, the NACE codes underwent a significant revision from version 1 to version 2,
which, according to NIS, makes the direct data comparison between the two versions
incompatible. That is why our analysis focuses on the recent 13 years, from 2008 to
2020. According to NIS order no. 337/20.04.2007, the Classification of Activities in
National Economy includes 21 sections (from A to U), 88 divisions (from o1 to 99), 272
groups (from o011 to 990), and 615 classes (from o111 to 9900), which is essentially the
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same as the European classification (Eurostat 2008). However, not all the codes can be
found in statistical reports. Thus, NIS provides data for just 18 sections, excluding O -
Public administration and defence; compulsory social security, T — Activities of
households as employers, and U — Activities of extraterritorial organisations and
bodies with associated subdivisions (4 divisions, 7 groups, and 13 classes), which are
missing from the spatially-referenced statistical data. There are also missing classes in
the existing sections. That is why, out of 615 classes included in NACE, there have been
reported just 588 unique class codes, varying between the minimum yearly value of
580 (in 2008) and the maximum of 587 (registered in half of the analysed years).

The NIS data processing resumed to unmixing tables with blended NACE codes. Then
the data in LAU tables were aggregated to complete the missing superior spatial scales
(NUTS 2 and NUTS 1). The NACE patterns (as there are some differences in reporting
as mentioned above) have been determined and extracted for each table. The BD data
were aggregated according to the pattern specific for each NIS table and spatial scale.
Finally, the data from these two sources were merged into one database with 747079
entries, and the percent deviation of BD data from the NIS data was computed. For the
analysis, there were removed 44601 entries having o or no data in either of the analysed
variables and 55619 entries whose deviation exceeded 100%. The resulting database
with 646859 samples served for further analysis.

Data analysis

The reciprocal reliability of the two datasets was assessed by the strength of the
relationship between the analysed variables at a certain spatial scale. However, before
the calculation of the correlation coefficients, the data should have passed through
several filters as they are implemented in R (The R Foundation 2021). When comparing
two variables, the first assumption to be met is whether they come from the same
distribution, preferably normal, but not necessarily. The Kolmogorov-Smirnov test
was employed to filter out the inappropriate cases of variables coming from different
distributions (Conover 1999). When the test confirms that the data come from the same
distribution, further tests were applied. In the other case, the data were normalised and
tested again. If the answer remained negative, these data were excluded from further
analysis.

In the second phase, we determined the sample size. Depending on the scale for the
NIS table and NACE codes involved in the analysis, the sample size could differ from
more than 5000 samples to 13 (minimal sample size for one spatial unit, one NACE
code, and values registered in all analysed years). To include incomplete sets of
observations to a limited extent, we considered the threshold value of g: samples
smaller than this threshold were excluded. An additional sample-size filter was used
to separate the small distributions with less than 30 samples from the large ones which
exceeded this value.
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The normality test was carried out using two different tests, which were applied
depending on the sample size. The small distributions were tested using the t-test
(Student 1908, Spector 2021), while for large distributions the Shapiro-Wilk’s W test
was involved (Royston 1982). Using these two tests in parallel for the distributions,
which differ in size, was important as Shapiro-Wilk’s test produced quite a large
number of false-positive results in small distributions.

Finally, correlation coefficients were computed for the variables. For the normally
distributed variables, the Pearson correlation coefficient was computed because it
requires that both analysed variables come from the normal distribution (Pearson
1895). For the variables which did not pass the normality test, the Kendall rank
correlation coefficient was computed because it accepts that both variables come from
the same distribution, which should not necessarily be normal (Kendall 1938). The
significance of the computed coefficients was assessed using the associated p-value. It
is obvious that not all the results had significant correlation coefficients. Below we will
present and comment on the issues in the results, covering the strengths and
weaknesses of the proposed methodology.

Results

National level

The raw data in the entire dataset has a significant right skewness, which cannot be
corrected even after a log-normal transformation. However, when we look at the
percent deviations, we can see a slight left skewness with two outstanding cases, which
happen at o and 100% deviations (Figure 1). It should not be a surprise as the BD
database contains more companies than the NIS one; this difference varies from 14%
to 37% depending on the year. The outstanding case of the deviations close to o is
remarkable because it points towards an important amount of data in which the
variables do not significantly differ from each other. Another outlier formed close to
the 100% deviation highlights quite a large presence of the cases with small values
registered in the variables, in which a change in 1-2 measurement units (number of
companies) means a double difference.

When breaking down our dataset in spatial scales (Figure 2), one can observe that the
NUTS 3 scale (counties) is the one in which the differences close to o are mainly
accumulated. This situation can be observed on the upper levels as well, but its
prominence progressively decreases in such a way that it is no longer observed at the
national level. We should also highlight the similarity of the distributions, whose
kurtosis increases progressively from NUTS 3 to the national level. At the same time,
all the above LAU levels are left-skewed; the medians on the plots highlight the
thresholds, which separate the samples into two halves.
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Figure 2. The percent deviation of BD data from NIS data by spatial scales. Note: the median value is shown in red.
Source: computed by the author from NIS and BD data

The values in the LAU level have a completely different distribution: it is right-skewed,
while in half of the spatial units BD data are smaller than the NIS ones by 47.5% or
more. This finding is especially important because our need for economic activity data
is the strongest at this level, with no alternatives.

NUTS level 1

The NUTS level 1 has just four spatial units: macroregions. Because of the reduced
number of units, not all the variables and data tables could surpass the minimum size
threshold, and whose correlation coefficient could be obtained. Here we present our
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results on the example of the NIS’s INT102D table, which contains the number of
employees in local active units by NACE sections (Figure 3).
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Figure 3. The correlation coefficients (a) and (b) the BD vs. NIS data relationship by NUTS 1: variable — employed
in local active units; NACE level — sections; measurement units — number of employees (NIS table:
INT102D). Source: computed by the author from NIS and BD data

Macroregion 1 has the highest correlation coefficient of 0.925, and even Macroregion 4’s
lowest value of 0.825 is higher than 0.8, which points towards a significant and very
strong correlation between BD and NIS data. The data have a significant asymmetry,
which should not be a surprise in economic data. Macroregion 1 has also five clusters
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of NACE codes, which are grouped by the employed persons, and the largest cluster
(the cluster with the highest number of employees per NACE code) is grouped around
400 thou. employees. In Macroregion 4, the presence of the four clusters follows a
somewhat similar pattern, but at diminished size ranges: the two smallest clusters are
almost joined together, while the largest one is formed around the average size of 250
thou. employees.

The difference between the macroregions is not significant as the correlation coefficients
of all units remain in the very strong domain. That is why we can conclude that both
data sources can be used at the NUTS 1 level interchangeably to a certain extent.

NUTS level 2

The NUTS level 2 has a double number of spatial units: regions of development.
However, even this number is below the adopted threshold, which contributed to
excluding many cases smaller than it. Our results are illustrated using the same NIS
table, and the observed trends are pretty the same (Figure 4). Thus, the North-West
Development Region (part of Macroregion 1) has the highest correlation coefficient of
0.94, while the West Development Region (part of Macroregion 4) has the lowest one.
Even the lowest coefficient lies within the range of a very strong relationship between
the analysed data. The histograms also highlight a clustering pattern similar to that in
the macroregions but at even smaller sizes.

The spatial pattern of the correlation coefficients” distribution is different from that of
macroregions. Here we see that the southern half of the country has no statistically
significant correlations between the BD and NIS datasets at this spatial scale. It means
that there is no relationship between the BD and NIS datasets in the case of employed
persons in these regions of development.

NUTS level 3

The NUTS level 3 has 42 spatial units: 41 counties and the Municipality of Bucharest.
This number is large enough to be eligible for the Shapiro-Wilk’s normality test and
only the rarity of the activities or the incomplete observations can represent a threat to
accomplishing the normality condition. Our results are shown using the INT1010 table
as an example. This table represents the number of active enterprises by NACE sections
(Figure 5). Unlike the NUTS 2 example, all the counties have statistically significant
and very strong correlations between BD and NIS data. The histograms of the two
counties with the highest and lowest correlation coefficients, Ilfov and Tulcea,
accordingly, show the distribution of companies by NACE codes. In both cases, we can
see the high asymmetry of the distribution and that the BD data overestimate the
number of companies in the larger NACE codes when compared to the NIS data. At
the same time, Ilfov county has much more NACE codes with a large number of

47



Igor Sirodoev

companies (that can exceed 10 000 in certain economic activities), while in Tulcea the
largest activity does not exceed 3000 companies.
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Figure 4. The correlation coefficients (a) and (b) the BD vs. NIS data relationship by NUTS 2: variable — employed
in local active units; NACE level — sections; measurement units — number of employees (NIS table:
INT102D). Source: computed by the author from NIS and BD data
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Figure 5. The correlation coefficients (a) and (b) the BD vs. NIS data relationship by NUTS 3: variable — active
enterprises; NACE level — sections; measurement units — number of companies (NIS table: INT1010).
Source: computed by the author from NIS and BD data

There is no clear spatial pattern in the correlation coefficient distribution in the case of
counties. However, one feature should be highlighted: the counties with a slightly
higher correlation coefficients are grouped in the northern half of the country. It reflects
the same trend observed with different data at the upper spatial scales. Ilfov county,
serving as a suburbanization playground for the capital city, is the most dynamically
developing county in the past decade in Romania, while Tulcea county is remarkable
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for its remoteness and limitations (both physical and legal) to attracting new economic
activities. These specific features could have played a significant role in shifting these
counties to the opposite extremes of the correlation coefficients distribution.

LAU

As it has been already mentioned, the case of the local administrative units is the most
important. On the one hand, there are few datasets and variables to compare with at
this level. On the other hand, lacking a single important enterprise from the database
can significantly change the picture of the local economy.

If we break down the LAU percent deviations by four administrative types existing in
Romania (rural communes, small towns, larger municipalities, and the county seats),
we will observe three different patterns (Figure 6). First, the rural communes, which
form the majority of the spatial units, are right-skewed with the median value very
close to -50%, i.e. in half of the units, the BD data are half times smaller than the NIS
data. Second, towns form an almost bell-shaped distribution with the right tale; here,
the median value is -34.5%, meaning that deviations are not so massive and so large
compared to the previous situation. Third, the data distribution in the municipalities
and county seats forms two distinguished clusters: (1) a distribution, whose shape is
close to a normal one but with a quite long right tail: (2) a prominent cluster located in
the range from about -75% to -100%. The difference between the two-unit types is given
by the reciprocal relationship of these clusters: municipalities form a small cluster of
the second type, which barely influences the entire distribution, while in the county
seats, this cluster is strong enough to significantly shift the median values close to its
right margin (which means that it includes the half of the units in the sample). Broadly
speaking, each of the distributions is similar to its neighbours, such as the
municipalities distribution, which has common features with both towns and county
seats. However, county seats are the most different from the rest. In any of the analysed
cases, such a big difference between the two analysed datasets questions their
reliability at the local level.

When looking at the individual tables, we have not much to choose from: there are
only four tables with data available at this spatial scale, and there is only one
(FOM104D) whose analysis resulted in statistically significant correlations. This data
table contains the yearly average number of employees by LAU.

An overview of the results highlights interesting features. First, just less than half of
the LAU (about 39%) report statistically significant correlations (Figure 7). Second,
there is a big difference in the distribution types: the great majority of the units (1191)
have the non-normal relationship, whose strength is measured by the Kendall rank
correlation coefficient, while only 40 units show a normal distribution of their
variables, whose correlation strength is measured by the Pearson coefficient.

50



count

Reliability of Spatially-Referenced Secondary Economic Data: Validation, Issues, and Solutions

Rural communes Towns

2000 200

1500 150

1000 100

500

-100

Municipalities County seats

150

0 T 0

-100 -50 0 50 100 -100 -50 0 50

percent deviation

Figure 6. The percent deviation of BD data from NIS data by the types of LAU. Note: the median value is shown in

count

red. Source: computed by the author from NIS and BD data

Kendall Pearson
]
50
4
100 Significance
not significant
significant
2
50
[¢]
-1.0 -0.5 0.0 05 1.0 -1.0 -05 0.0 05 10

values

Figure 7. The correlation coefficients for BD vs. NIS data relationships by LAU: variable — the average number of
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the author from NIS and BD data

Third, there is a curious case of statistically significant negative correlations in both
Kendall and Pearson groups, some of them being strong. In a natural situation, the
statistically significant correlation should be positive given the nature of the analysed
data and their primary origin (which is the same). However, provided the spatial
clustering trend of the LAU with a negative correlation, there should be a locally
specific factor to explain this abnormality. The largest clusters are located in Valcea
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and, especially, Dolj counties, north and south of Craiova; the mountain area of
Hunedoara county, west of Sibiu; and Ialomita county, north-east of Bucharest (Figure
8a). Sample distributions of strong negative (Motatei, Dolj) and positive (Ganeasa,
Ilfov) correlations are given in Figure 8b; in both cases, the strength of the relationship
is assessed using the Kendall rank correlation coefficient.
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Figure 8. The correlation coefficients (a) and (b) the BD vs. NIS data relationship by LAU: variable — the average
number of employees; measurement units — employees (NIS table: FOM104D). Source: computed by the
author from NIS and BD data

The LAU with positive correlations do not create explicit spatial clusters, however, one
might observe a bit larger concentration of these units with higher correlations in the
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central and north-western parts of the county. This trend has its correspondence on the
upper levels: the area is included in Macroregion 1 and the North-West Region of
Development (which had the strongest correlations at the corresponding spatial scale).

Discussion

Our analysis has revealed several problems to be discussed. First, we can hardly
consider either of the datasets as a reference: both of them differ from the primary
source. Under these circumstances, the single criterium of reliability should serve the
correlation coefficient: the higher the correlation, the more reliable the data. Indeed, it
is less likely that highly correlated BD and NIS data will be significantly different from
those provided by NTRO.

Second, our bulk analysis revealed significant similarities between the data and strong,
even, very strong correlations, especially at the higher spatial scales and with blended
codes or in totals. However, when we get into a higher resolution either of NACE codes
or spatial scale, it becomes harder to find reliable codes and spatial units, in which
correlations will remain at a statistically significant level. We tested this situation for
all types of data (employed population, turnover and number of firms) and two
opposite cases represented by the NACE codes: (1) the most massively present in
Romania, such as sections C — Processing industry, G — Trade, and F — Construction,
and classes 4711 — Retail sale in non-specialised stores with food, beverages or tobacco
predominating; 4120 — Construction of residential and non-residential buildings; and
7022 — Business and other management consultancy activities, and (2) the most rarely
present codes but with few large enterprises (hardly to be missed out by any statistical
survey), such as 0721 — Mining of uranium and thorium ores; 2446 — Processing of
nuclear fuel; 3040 — Manufacture of military fighting vehicles; 3211 — Striking of coins;
5310 — Postal activities under universal service obligation. To which cultural data at the
LAU scale were added, as the corresponding NIS tables could be made equivalent to
the appropriate NACE codes. None of the analysed cases resulted in statistically
significant correlations. The results of our bulk analysis suggest that there must be such
correlations at a finer spatial scale or NACE code level as well; however, testing each
possible situation and its outliers exceeds the scope of this article.

Third, the proposed methodology involves simple statistical tests to make quick
assumptions about the bulky data. It has its weaknesses, such as not involving
comprehensive analysis or being blind to the problem of outliers. Analysing the
outliers is a time-consuming procedure, which is not appropriate for such a general
assessment. It also requires a deep understanding of the processes and causes that
made those outstanding cases possible. In some situations, the outliers should not be
excluded from the analysis, because they can be even more important than the rest of
the sample. A classical economic outlier of this kind is the national capital, Bucharest,
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which concentrates more than 10% of the total population and an even higher share of
the workforce; its contribution to the national Gross Domestic Product has been 27.6%
before the pandemics, and it concentrates, with its suburbs, about half of the foreign
direct investments attracted by Romania (Sirodoev et al. 2017). The county seats, thanks
to the intense urbanisation occurred in the last decades (Petrisor et al. 2020), play a
similar role on the LAU scale analysis: there were just a few cases with normal
distribution at this level, while the great majority of significant correlations were
computed using the Kendall rank correlation coefficient. At the same time, we saw that
the distribution of the data in 42 county seats is significantly different from the rest of
the 3109 LAU units. The outlier problem can serve as a possible explanation of weaker
correlations in the southern half of the country, where the hypertrophy of the urban
system is more prominent (Ianos and Tédlanga 1994).

That is why we would recommend that every narrow study makes statistical
significance analysis to assess the reliability of its results. Even if the output’s reliability
is low, it will not mean that the results should not be trusted, but rather they point
towards a hidden potential yet to be discovered. At the same time, a more detailed and
narrow analysis requires more sophisticated methods. Some guidelines towards a
thorough statistical data validation can be found in the recently published materials
and realised using the cutting-edge infrastructure (Di Zio et al. 2016, Van der Loo and
De Jonge 2018).

Conclusions

The article proposed a simple and relatively quick method to assess the reliability of
bulk spatially-referenced secondary economic data. The method is based on a series of
simple statistical tests and sample size differentiation. It was employed in testing two
datasets that are the most largely used in Romanian geographical, economic, and
sociological research, and economic development planning. It was tested at each
administrative spatial scale existing in Romania: from NUTS 1 to LAU. The models’
output has proved the usefulness of the method and it revealed that the analysed data
are correlated, and they can be used for the reliability assessment. However, it also
highlighted some weaknesses and quality issues in the structure and content of the
datasets.

Our findings show that there are significant and very strong statistical relationships
between the BD and NIS datasets at each spatial scale. The spatial pattern identified in
the analysed data reveals the opposition between the northern and southern parts of
the county: more spatial units with stronger relationships were identified in the north,
especially within Macroregion 1. There is no single explanation of this case, however,
the location of the capital city, the strongest outlier in the national economic system, in
the southern part of the country has certainly contributed to this inequality.
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There are also numerous cases, in which the strength of the relationship could not be
assessed using this quick approach to analyse the bulky data. A more comprehensive
investigation should be applied in detailed studies involving individual NACE codes
or at small spatial scales. At least two problems deserve special attention: the issue of
outliers and the curious case of spatially clustered strong and very strong negative
correlations between the BD and NIS data. The explanation of their existence is rather
relevant at the local scale of the analysis. The discussed weaknesses and shortcomings
of the method and the results do not undermine the importance of our findings. They
neither recommend the exclusion of any of the analysed data sources from scientific
research, as they are not fully and reciprocally compatible, but point towards the
importance and necessity of the accuracy assessment of narrow and detailed studies
involving spatial breakdown of economic data including the codes of Statistical
Classification of Economic Activities.
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Abstract: Agricultural lands are heavily affected by urban
sprawl. Urbanization therefore plays a significant role in
changing megacities’ agricultural fringes such as in Bangkok's
peri-urban vegetable production areas. This study focuses on
the prime vegetable production areas in Bangkok and aims
to: 1) understand and determine the land use changes to these
areas, 2) clarify the landscape configurations of these areas to
assess landscape fragmentation, 3) discuss and recommend
land use planning policies and measures to conserve the
existing peri-urban agricultural landscape. We use a geo-
graphic information system (GIS) database and three thematic
map layers (land use, waterways, and roads) to analyze and
clarify land use proportions, changes in the vegetable
production areas, and the land configurations during different
periods from 1976 to 2015. The fragmentation of the vegetable
production matrix increased due to the immediate effect of the
expanded road network construction and due to a later
consequence of the contiguous roadside urban development.
The remaining vegetable production areas were mostly away
from the primary road leading to the Bangkok centre city. The
monitoring system on the fragmentation of agricultural lands
is essential as a database to find suitable measures to control
urban sprawl in various cities.
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Introduction

Urban sprawl is a global phenomenon that has widely occurred in a large number of
cities around the world. This kind of urbanization has transformed the surrounding
agricultural lands over the fringe of megacities. Agricultural lands are usually located
around most of the cities because they are essential as the primary economic organ
that brought about agriculture (Jacobs 1970). Von Thiinen (1998) has identified the
locations of several types of surrounded agricultural lands through their ability to
transport products to the city. As a kind of market gardening products in the model,
vegetables were usually cultivated close to towns. However, these agricultural lands
were lately fragmented and changed by urban sprawl, which is characterized as
scattered, leapfrog, unlimited, and unplanned urban expansion toward surrounding
agricultural areas (Ocampo 1995, Gillham 2002, Burchell et al. 2005). Accordingly,
several theories have been introduced as tools to limit and control urban sprawl with
the idea to separate the urban from rural areas, i.e., greenbelt, smart growth, and
zoning (Gillham 2002).

Bangkok, one of the fast-growing megacities in Southeast Asia, has been expanding
beyond control (Kaothien 1995, McGee 1995, Robinson 1995, Vagneron 2007, McKinsey
Global Institute 2018). Encroachment due to urban sprawl into prime agricultural land
located around cities is a global phenomenon that also occurred in Bangkok
(Mekvichai et al. 1990, Hara et al. 2005, Murakami et al. 2005, Hara et al. 2008, Hirsch
2009). Since the 1980s, the rapid economic growth and population increase in Bangkok
has influenced urbanization, which has spread into the high-quality surrounding peri-
urban agricultural land (Jones 1997, Yokohari et al. 2000). Peri-urban agricultural land
conditions have deteriorated, and the available area has been reduced, and these
factors have affected both the quality and quantity of production usually consumed by
urban people (Hung and Yasuoka 2000, Sajor and Ongsakul 2007).

Vegetable production is an important integral part of Bangkok’s peri-urban
agriculture, which includes the other three significant crops: rice, fruits, and
ornamental plants (Bangkok Agriculture Office 2018). Thawi Watthana district,
located in west Bangkok (Figure 1), has been the largest vegetable production area in
Bangkok (Bangkok Agriculture Office 2018). It comprises two sub-districts: Sala
Thammasop and Thawi Watthana (Figure 2). People who reside in this area are a
combination of the local farmers and new urban residents. The local farmers mostly
live and work on the vegetable production areas while the new urban residents
primarily live in the housing estates in the form of gated communities and work in the
center city of Bangkok. Currently, there are 55,554 registered residents in the Sala
Thammasop sub-district and 23,098 in Thawi Watthana sub-district (Thawiwatthana
District Office 2020). The agricultural census in 2017 revealed that more than half of the
vegetable production areas in Bangkok were in the whole Thawi Watthana district
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(Bangkok Agriculture Office 2018). Therefore, the district’s vegetable production areas
play an essential role in providing large amounts of fresh vegetables to Bangkok urban
consumers. The proximity to the city offers the advantages of short and rapid delivery,
resulting in fresh and “low-miles” food products (Giradet 2005, Paxton 2005, Lovell
2010, Tsuchiya et al. 2015). However, these vegetable production areas are also
vulnerable due to the influences of urbanization (Mekvichai et al. 1990).

Thailand Bangkok

Figure 1. Location of Thawi Watthana District, Bangkok, Thailand. Source: adapted from Wikimedia Commons

Sala Thammasop
sub-district

Thawi Watthana
sub-district

Thawi Watthana district

Figure 2. Aerial Photograph of Thawi Watthana district. Source: The Royal Thai Survey Department

The decline in peri-urban agriculture has persisted even though there have been land
use plans to conserve the agricultural lands in Bangkok. For example, the 2nd
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Bangkok’s Development Plan (1982-1986) designated agriculture land use, and the
Bangkok’s Comprehensive Plan (1992-2013) also designated rural and agricultural
land use for this district (Bangkok Metropolitan Administration 2014).

Several researchers studied Bangkok’s peri-urban agricultural land changes, indicating
the ineffectiveness and lack of implementation of land use control (Ross and
Poungsomlee 1995, Bello et al. 1998, Yokohari et al. 2000, Askew 2002). Therefore, it is
crucial that other factors influencing land use change mechanisms to be investigated.
Most of the research focused on rice paddy fields and orchard areas since both of these
land uses are a major part of Bangkok’s peri-urban agriculture and have particular
transformation mechanisms (Hara et al. 2008, Suwanarit 2010, Davivongs et al. 2012,
Thongdara et al. 2013). The impact from different factors —such as road, land price,
irrigation—are intertwined and vary with specific crops and cultivation methods.
Vegetable production areas have been considered as a minor part; therefore, there has
been little study on them.

Many previous studies indicated the influence of road construction as a significant
cause of the reduction of Bangkok’s agricultural area in general (Suttipong 1993,
Jongkroy 2009, Suwanarit 2010, Choochuysuwan and Chirapiwat 2013, Jongkroy and
Thongbai 2014). However, there has been no thorough study on vegetable production
areas in Thawi Watthana district to understand land use changes and landscape
fragmentation as influenced by road construction. Located in the low-lying area of the
Chaophraya River delta where a continuous ditches-and-dike irrigation system is, these
vegetable production areas have shaped a unique landscape. How the road construction
caused fragmentation to the vast continuous vegetable production areas affected and
the declining process of the vegetable production areas should be investigated.

The working hypothesis of this research was that vegetable production areas in Thawi
Watthana district are fragmented by road construction influences, and this has resulted
in a decrease in vegetable production areas. Therefore, this research aimed to: 1)
understand and determine land use changes to these areas; 2) clarify the landscape
configurations of these areas to assess landscape fragmentation; and 3) discuss and
recommend land use planning policies and measures to conserve the existing peri-
urban agricultural landscape.

Methodology

Vegetable production areas were studied using aerial photographs and satellite images
from 1976 to 2015. Previous studies showed that road construction was the main reason
for the reduction in agricultural areas (Suttipong 1993, Jongkroy 2009, Suwanarit 2010,
Choochuysuwan and Chirapiwat 2013, Jongkroy and Thongbai 2014). Consequently,
the starting year (1976) was chosen as this was when the first road construction
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commenced in this district. The time interval between aerial photographs or satellite
images was approximately ten years with some variation due to the availability of
images. Aerial photography from 1976, 1995, and 2002 from the Royal Thai Survey
Department, and satellite imagery from 2015 from the Google Earth Pro software
(Version 7.1; Google Llc.; Mountain View, CA, USA) were used. A site survey
confirmed on-ground position with identified characteristics on the photographs and
images such as land use, waterways, and roads. A handheld GPS was used to verify
the survey locations.

The aerial photographs and satellite images were digitized and stored in a geographic
information system (GIS) database. The data consisted of three thematic map layers:
land use, waterways, and roads. Land use comprised: a) the vegetable production area
(Figure 3); b) the built-up area; and c) others, which included other types of agricultural
lands such as paddy fields and fruit orchards.

(b)

Figure 3. Clarification of vegetable production areas on (a) satellite images (Google Earth Pro) and (b) on-site, to
create the GIS land use thematic map

This GIS database helped to clarify land use proportions, changes in vegetable
production areas and land configurations during different periods from 1976 to 2015.
The steps followed procedures available in the Spatial Analyst toolbox of the ArcGIS
software (Version 10.3; ESRI Inc.; Redlands, CA, USA):

1) Land use proportion analysis determined the amounts (in hectares) of land in
vegetable production areas, urbanized areas, and roads. Then, the percentage
area of these three types of land use was calculated by comparing them.

2) Vegetable production area analysis focused on the land conversion rate. The rates
of vegetable production land conversion (hectares per year) were determined
and compared with the urbanized area and road area.
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3) Landscape configuration analysis addressed landscape fragmentation in terms
of patch number (PN), patch density (PD), and mean patch size (Area_MN)
(Leitao et al. 2006).

PN is an index to count the total number of land patches in the study area. These
vegetable production land patches are separated by other types of land use. A high PN
value indicates land fragmentation, while a low PN value indicates low fragmentation.

PD is the number of land patches in 1 ha. A high PD indicates high land fragmentation.
In contrast, a low PD shows low fragmentation. PD was calculated using Equation 1:

PN
PD = —-* 100, (1)

Where A is the area in hectares, and PN is the patch number.

Area_MN is the average size of all vegetable production land patches. A high
Area_MN indicates low fragmentation. In contrast, a low Area_MN shows high
fragmentation (Qiu et al. 2015). The calculation of Area_MN can be using Equation 2:

Area_MN = Total Area/PN, (2)

Where Area_MN is the total study area in ha, and PN is the patch number.

Results

Spatial analysis of vegetable production areas in Thawi Watthana (1976 to
2015)

In 1976 (Figure 4), the vegetable production area was 1,342.97 ha (5.8%), followed by
built-up area 62.30 ha (1.2%), roads 11.13 ha (0.2%), water 106.15 ha (2%), and others
3,679.64 ha (70.7%). Vegetable production areas were mostly in the northeast of the
district, in the Sala Thammasop sub-district, along the Mai, Pho, Bang Tan, and Kwai
canals. Small adjacent plots in combination made large, irregular-shaped plots. Other
large plots were scattered along both sides of the Thawi Watthana canal, especially to
the south, along Bang Phrom and Bang Noi canals, and on the eastern side of
Phutthamonthon Sai 2 road. Roads that appeared in 1976 were Sala Thammasop in the
north, Phutthamonthon Sai 2 road in the east, and Thawi Watthana road in the west.

In 1995 (Figure 5), vegetable production areas totalled 1,534.75 ha (29.5%), followed by
roads 267.93 ha (5.2%), built-up areas 248.53 ha (4.8%), water 161.25 ha (3.1%), and
others 2,989.72 ha (57.5%). During 1976-1995 vegetable production areas increased by
191.79 ha at 10.09 ha/year notably in the south along Bang Phrom canal, Bang Noi canal,
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and Thawi Watthana-Kanchanaphisek road down to Bang Choek Nang canal on the
southern border and also on the southwestern side of Thawi Watthana road (Figure 6).
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Figure 4. Distribution of vegetable production areas, built-up areas, water, roads, and others in 1976
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Figure 5. Vegetable production areas, built-up areas, water, roads, and others in 1995
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Il Vegetable gain
1976-1995

Figure 6. Location of gained vegetable production area during 1976-1995, in Sala Thammasop and Thawi
Watthana sub-districts

It was also surprising that vegetable production areas increased along Thawi
Watthana-Kanchanapisek road, which was improved from a walking lane into an
asphalt road in 1982. This fact contrasts with previous research, which found that road
construction was the primary cause of decreasing agricultural areas.

Several places recorded a decrease in the vegetable production area, particularly
between Kanchanaphisek road (north-south direction) and Phutthamonthon Sai 2
road. Kanchanaphisek road expanded from 1978-2000, while there was no data on the
start of Phutthamonthon Sai 2 road, except that its expansion into a 6-lane road finished
in 1982.

In 2002 (Figure 7), land use comprised of vegetable production areas 1,106.87 ha
(21.3%), built-up areas 495.94 ha (9.5%), roads 393.98 ha (7.6%), water 177.52 ha
(3-4%), and others 3,027.86 ha (58.2%). Vegetable production areas decreased by
427.88 ha. In the same period, a short section of Utthayan road construction and the
expansion of Kanchanapisek road in the east were completed in 1999, respectively in
2000. However, the loss of vegetable production areas appears quite scattered.
Extensive disappearance was between Sala Thammasop and Borommratchachonnani
roads in the north and those to the west of Thawi Watthana road. Utthayan and
Kanchanaphisek road had only a minor impact on the decrease in vegetable
production areas in this period, probably because Kanchanaphisek road was in use
earlier.
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Figure 7. Vegetable production areas, built-up areas, water, roads, and others in 2002

In 2015 (Figure 8), land use comprised vegetable production areas 630.37 ha (12.1%),
built-up areas 655.64 ha (12.6%), roads 562.37 ha (10.8%), water 230.19 ha (4.4%), and
others 3,123.62 ha (60%).

Water
I Road
[ Builtup
[ Vegetable
[ Others

Figure 8. Vegetable production areas, built-up areas, water, roads, and others in 2015
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The vegetable production area decreased by 476.50 ha. The most distinct losses were
along both sides of Thawi Watthana road.

Sub-district level

The number of vegetable production areas in both sub-districts was in a decreasing
trend (Table 1). However, during 1976-1995, the vegetable production area in Thawi
Watthana sub-district doubled from 383.76 ha to 758.12 ha. This result was different
from the Sala Thamasop sub-district, where the vegetable production area always
decreased (Figure 9).

Table 1. Vegetable production area at sub-district level

Year Sala Thamasop Change rate Thawi Watthana Change rate Total (ha)
sub-district (ha) (%) sub-district (ha) (%)

1976 959.15 383.76 1,342.91
1995 758.12 -20.96 776.27 +102.28 1,534.39
2002 491.70 -35.14 614.90 -20.79 1,106.60
2015 250.82 -48.99 379.43 -38.29 630.24
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Figure 9. Amount of vegetable production area in Sala Thamasop and Thawi Watthana sub-districts
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Thawi Watthana district vegetable production area analysis (1976 to 2015)

Vegetable production areas in Thawi Watthana district decreased in general ().
However, the change differed in each period. From 1976 to 1995, the area increased with
10.09 ha/year, and after that, it kept decreasing. The highest rate of decrease was during
1995-2002 (61.13 ha/year), while during 2002-2015 it recorded 36.65 ha/year (Figure 11).
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Figure 10. Area comparison of vegetable production, built-up, and road (1976-2015)
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Figure 11. Transformation rates of vegetable production area, built-up area, and road area
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The lost areas were to the north in the Sala Thammasop sub-district. In 2015, the
vegetable production areas only existed in the southern part of the Thawi Watthana sub-
district. In contrast, built-up areas and road areas continuously increased at different
rates, which corresponded to the decrease in vegetable areas.

Landscape configuration analysis on vegetable production areas in Thawi
Watthana district from 1976 to 2015

Vegetable production areas in Thawi Wattthana district were analyzed to clarify land
fragmentation from 1976 to 2015, using landscape configuration indices: patch number
(PN), patch density (PD), and mean patch size (Area_MN). The results (Figure 12)
revealed that the PN of vegetable production areas had been continuously increasing
from 1976 until 2002 and started declining from 2002 until 2015 (PN 1976 = 193, PN
1995 = 545, PN 2002 = 652, and PN 2015 = 351).

700 -
600 545
500

400 351

Patch Number

300
200 153

100

1976 1995 2002 2015

Year

Figure 12. Patch number in 1976, 1995, 2002, and 2015

The patch density analysis results showed a similar pattern to that of the patch number
(Figure 13). From 1976 until 2002, the PD had been continuously increasing; it
decreased from 2002 to 2015 (PD 1976 = 11.39 patches/i00 ha, PD 1995 = 35.51
patches/100 ha, PD 2002 = 58.90 patches/100 ha, and PD 2015 = 55.68 patches/100 ha).

The mean patch size analysis results revealed that the highest Area_MN of 8.78 ha was
in 1976. Later, the Area_MN in 1995, 2002, and 2015 was 2.82 ha, 1.70 ha, and 1.80 ha,
respectively (Figure 14).
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The landscape configuration analysis of vegetable production areas revealed
continuously increasing land fragmentation from 1976 until 2002. In the early years,
vegetable production patches were large, but they were subsequently divided and
became smaller in later years. However, vegetable production areas’ fragmentation
was lower in 2015, compared with 2002.
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Figure 13. Patch density in 1976, 1995, 2002, and 2015
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Figure 14. Mean patch size in 1976, 1995, 2002, and 2015
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Future trend of vegetable production areas in Thawi Watthana district

The average decreasing rate of the vegetable production area was 20.38 ha/year.
Extrapolation using this rate to predict vegetable production areas in the future
suggests that all areas will disappear by 2055 (Figure 15).

1,800
1,600
1,400
1,200

1,000
y=-20.376x + 41882

R*=0.6945

800

600
400

Vegetable Production Areas (ha)

200
0
1970 1980 1990 2000 2010 2020 2030 2040 2050 2060

Year

Figure 15. The projected decreasing trend of Thawi Watthana vegetable production areas

Discussion

The results of the spatial analysis in Thawi Watthana district revealed the decreasing
trend of vegetable production areas in general in Sala Thammasop and Thawi
Watthana sub-districts due to the fact that both are located near the city and on the spot
along the urban expansion corridor. These prime vegetable production areas are
located in the western fringe area of Bangkok Metropolitan Region, where rapid urban
sprawl has taken place on the surrounding agricultural lands (Rimmer 1995, Ooi 2005).
Bangkok is Thailand’s primary city, and the Bangkok Metropolitan Region is one of
the fast-growing mega-urban regions in Southeast Asia (Falkus 1993, Short and Pinet-
Peralta 2009, Grossman et al. 2015). These agricultural lands losses have not only
occurred on the western fringe where fruit orchards and vegetable production areas
are, but they also happened on the northern and eastern boundary, where rice paddy
fields are, and on the southern edge, where fish ponds are (Chomchan et al. 1990).
However, transportation routes have a significant influence on the agricultural land
loss on the overall fringe area of Bangkok.

Transportation routes, especially roads, have exerted a considerable influence on
urban development in the Bangkok Metropolitan Region (Bangkok Metropolitan
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Administration 1996). There has been rapid urban development (housing estates,
commercials, factories, and warehouses) along the major transportation routes leading
to the Bangkok city center (Ooi 2005). The remaining agricultural lands along the road
have deteriorated due to the spillover from urban sprawl (Mekvichai et al. 1990,
Davivongs et al. 2012).

The findings from the spatial analysis are conformable to the working hypothesis that
vegetable production areas in Thawi Watthana district decreased earlier in the areas
closer to roads. At sub-district level, Sala Thammasop sub-district, where
Borommaratchachonnani road, a primary route, cuts through in east-west direction,
leading to the center city, continued losing its vegetable production areas and with the
road construction, the rate accelerated. The decrease in vegetable production areas in
the Thawi Watthana sub-district started in a later period (1995-2015), due to its greater
distance from the Borommaratchachonnani road.

The construction of primary roads and later secondary roads affected the landscape
structure of the former agricultural matrix. Vast continuous vegetable production areas
have been fragmented over time and started with the construction of these road
networks. The 50 m-wide road of Borommaratchachonnani is a major transport
corridor and an infrastructure for urban development. On the contrary, it is also a
significant disturbance corridor that disaggregated the vegetable production matrix as
a result of the corridor width effect (Forman and Godron 1991). The results from the
landscape configuration analysis (determined by the increase in patch number and
patch density and the decrease in mean patch size) revealed a continuously increasing
trend of land fragmentation from 1976 until 2002. The road network which cut through
the vast vegetable production areas of Thawi Watthana district could have initiated the
urban development process. Regarding land economic value, road accessibility with
lower land prices attracted real estate developers to purchase these roadside vegetable
gardens to develop their housing estate projects (Rondhi et al. 2018). This urban
development along the road network involved disturbance patches in the former
matrix of vegetable production areas.

These effects of urban sprawl that made agricultural land changes coincide with other
cities. In Puerto Rico, during 1977-1994, urbanization increased with 42%, and almost
all took over the existing agricultural land (Del Mar Lépez et al. 2001). Urbanization
caused a significantly decreased food supply to the people (Forman 2014). In the mega-
urban regions of Jabotabek and Bandung of Indonesia, 15,900 ha of prime agrarian land
of rice paddy fields has transformed into housing and industrial use during 1980-1989
and continued (Dharmapatni and Firman 1995). Agricultural lands on the western
coastal plain of Taiwan, where five major cities (Taipei, Hsinchu, Taichung, Chiayi,
Tainan, and Kaohsiung) are located, were found to include almost 20% of agricultural
land converted to urban land during 1971-2006 and most of the new farmland became
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smaller patches (Lee et al. 2015). This urban sprawl that occurred in various cities
caused not only agricultural land loss but also land fragmentation (Carsjens and Van
der Knaap 2002).

Conclusions

The decline of vegetable production areas in Thawi Watthana district is severe and it
could lead to its complete loss by 2055. On the analysis of vegetable production area
changes, data from aerial photographs and satellite images during 1976-2015 indicated
that vegetable production areas in the district have been in a decreasing trend,
especially since 1995. They fell at an average rate of 20.38 ha/year. The landscape
configuration analysis on vegetable production areas, precisely land fragmentation,
indicated the occurrence of the urban encroachment process on the vegetable
production areas. The study of land fragmentation characterized by the patch number,
the patch density, and the mean patch size revealed a continuously increasing land
fragmentation from 1976 until 2002.

Even though this district was designated as an agricultural area since the second
Bangkok Plan (1982-1986) and through the four other Comprehensive Plans in 1992,
1999, 2006, and 2013, this was unable to prevent the reduction of its vegetable
production areas. This study suggests that relying only on the plan is not sufficient to
protect the loss of peri-urban agricultural areas. Although a GIS database is one useful
tool to monitor and analyze physical changes, other factors and measures are also
important. The monitoring system on the fragmentation of agricultural lands is
essential as a database to find suitable measures to control urban sprawl in various
cities. Further studies should be conducted to understand other factors behind these
changes, which will lead to effective preservation measures of vegetable production
areas. Above all, since urban agriculture is a complicated issue, the public realization
of its importance is one of the critical factors that support the preservation of existing
agricultural lands in urban and peri-urban areas. Knowledge distribution is one
measure that can be done immedjiately.
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Introduction

Driven by labour resources, entrepreneurship and labour market aspects,
demographic conditions form an important factor of socio-economic development
(Matopolskie Obserwatorium Polityki Rozwoju 2010). The evolving potential of the
population results in changes affecting not only the demographic structure itself but
also the whole economic system of a territory (Kaminska and Mularczyk 2014,
Gleersen et al. 2016, Sardak et al. 2018, United Nations 2019). Hence, the condition and
formation of demographic processes directly affect the situation of territorial units.
They are also a criterion necessary for further research concerning various socio-
economic levels (Kazimierczak and Szafranska 2019).

Depopulation, which means people leaving a territory, is driven by intertwined
components: natural increase (births — deaths) (Gwiazdzinska-Goraj et al. 2020) and
the net migration rate (immigration — emigration). Depending on their strength, these
factors may be responsible for the actual population growth. Negative growth is
related to people moving away and it has adverse social, economic and demographic
consequences (Majdzinska 2018).

Since depopulation started to be surveyed in Poland, it has been driven by different
nationwide processes. The early 1990s were marked by economic difficulties. The
shrinking labour market and the resulting reduction in employment and high
unemployment rates, in asituation where baby-boomers had just entered the
employment market, made it incredibly difficult to find a job. The consequences of the
above were reflected by the declining fertility rates, which in the case of cities reached
concerning levels. On the one hand, the economic situation contributed to a decline in
the birth rates, and consequently, a decrease in the overall population numbers, and
a shift in economic proportions between the age groups. On the other, this is also when
the EU opened its labour markets to Polish employees. The 2004 European Union
accession allowed many Poles to find a job on much more financially attractive terms.
Additionally, the Schengen agreement enabled people to move freely, resulting in
a strong economic migration of Polish people. By 2017, over 2.5 million Poles lived
abroad, 75% of which were city residents (Statistics Poland 2017, 2018). Such a high
share of the urban population among the emigrants can be explained by the rapid
development of the emigration mechanism among the urban community.

Although small towns dominate Poland’s urban centre structure, they are home to
a small share of its population (every fifth urban resident lives in a small urban centre),
which also declines year after year. This is not the case for small urban centres —
referred to as satellite centres — located near big cities. They benefit from the sub-
urbanisation of large urban centres, becoming bedroom communities for people who
are economically connected to big cities through their employment (Krzysztofik 2019).
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Yet, an interesting question arises: how is the demographic shift perceived in small
towns located further away from large urban centres? From the perspective of the
research methodology used in this study, which of the elements of the depopulation
process affected the population movements in small towns?

This paper aimed to present the demographic change from the perspective of actual
population growth in the Wielkopolskie voivodeship’s small towns. Identifying small
city types based on the relationships between actual growth components made it
possible to indicate the components which had a decisive impact on population growth
(or decline) in the given territory. Using a dynamic approach to examine this
phenomenon highlighted the demographic change vectors in the territorial units
covered by this analysis.

The empirical material used in this paper were the natural increase and the net
migration rate figures expressed in relative terms (per 1,000 population [%.]). Two
periods (2003-2005 and 2016-2018) were analysed to ensure a dynamic approach to this
study and average figures were used for each of them. The use of a three-year average
made it possible to avoid the impact of variation in the included variables. On the one
hand, these time intervals were chosen in an attempt to provide the most recent picture
of this phenomenon. On the other, the relevant data was readily available at the Local
Data Bank of Statistics Poland (2019). The study covered 89 small towns in the
Wielkopolskie voivodeship’.

Literature

According to Van Dalen and Henkens (2011), population decline is not a new
phenomenon but rather something common (Coleman and Rowthorn 2011) and
universal (especially since the first half of the 20™ century) (Dumont 2017). In the
interwar period, the prospects of population decline in Western European countries,
which were visible in population forecasts, prompted the introduction of pro-natalist
policies (Coleman and Rowthorn 2011, Van Dalen and Henkens 2011). While the
second population decline began by the end of the 20" century, it was commonly
believed until the 1980s — based on the theory of demographic change — that the
previous pattern would repeat itself (without any reasonable evidence for that)
(Coleman and Rowthorn 2011). In reality, no one foresaw that the decline in fertility,
improvements in the quality of life and increased life expectancy would cause people
to opt for smaller families (Raleigh 1999, Leeson 2002). In light of the already
mentioned pro-natalist policies, it is now believed that migration will enable
population maintenance for many countries (particularly Western countries), and thus

IThe cities of Jaraczewo, Chocz, Dobrzyca and Opatéwek were not covered by this study. They
gained their city status after 2005, making it impossible to carry out an analysis for the 2003-
2005 period.
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serve as a catalyst for societal development (Coleman and Rowthorn 2011, Sardak et
al. 2018). This belief is somewhat favourable for regions suffering from the negative
consequences of population decline (Bouvier 2001), especially when overpopulation
occurs in many parts of the world (Gleersen et al. 2016, Janicki 2017).

Given the general trends, it is worth referring to those related to urban and rural areas
that are particularly important for this article’s topic. This concerns primarily
urbanisation and suburbanisation, both of which are part of the so-called city life cycle.
They are shaped by globalisation (perceived multidimensionally), which is considered
a contemporary process determining city development (e.g. in Europe, including
Poland) (Zborowski et al. 2012).

As in the case of changes in the world population, it is necessary to emphasize the
political, social and economic factors influencing the costs of urbanisation in the
context of urban development (Kantor-Pietraga 2014). The process of industrialisation
after World War II, which was related to the urbanisation process (migration of people
from the countryside to cities) in the second half of the 20% century, not only
strengthened cities but it also created new ones (Dumont 2017, Spdérna 2018, Mickovic
etal. 2020). In global terms, this process is also related to the introduction of new means
of transport, i.e. the general increase in mobility (Antrop 2004), which stimulated the
development of urban networks. In turn, suburbanisation is a phenomenon that is
visible in many countries but its intensity and spatial structures vary. In the case of
Poland, this process coincides with depopulation, i.e. the period from the late 1980s
(Wectawowicz 2002). The quality of life improvements that drive the movement of
people to rural and suburban areas (Hlavacek et al. 2019) also affect the basic socio-
economic functions of the influx areas (Hardi et al. 2020).

Urban sprawl is also associated with suburbanisation (Hwang and Woo 2020), and
according to Egidi et al. (2020), it is a much more controversial phenomenon affecting
territorial reorganisation. Being an unplanned form of urban development, it leads to
the expansion of large and medium-sized cities into the surrounding rural areas,
including small towns. Yet, another trend accompanying the demographic changes in
cities, which is determined by such things as suburbanisation (Szafranska et al. 2019),
is the shrinking cities phenomenon. This problem was noticed in the United States and
Western Europe as early as the mid-twentieth century (Lima and Eischeid 2017, Sery
et al. 2018, Runge et al. 2020) while in Poland it became visible in the 1990s (Zborowski
et al. 2012). The city shrinkage process mainly affects cities focused on traditional
industry; hence it primarily impacts medium and large cities, and it is considered to be
an economic effect of globalisation (Gloersen et al. 2016). The literature includes claims
that city shrinkage can occur even in the case of towns with a population exceeding
10,000 inhabitants (Bartosiewicz et al. 2019). Its consequences lead to a negative
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feedback loop created by such factors as declining birth rates and decreasing public
revenues (Lima and Eischeid 2017).

To summarise this part, it is also worth emphasising that all demographic changes —in
this case, depopulation and the accompanying urbanisation, suburbanisation, and city
shrinkage processes — are distributed differently both in the scope of territory and
occurrence periods. Thus, while urbanisation was not a new phenomenon in such
countries as Belgium, United Kingdom and the United States, other ones — like Poland
and Portugal — experienced it much later (Leeson 2002).

Local Context

Emigration was a dramatic process which had such a distorting effect on Poland’s
demographic structure that the demographic peak expected in the 2004-2011 period
was virtually unnoticeable (Krzysztofik 2019). The reason behind this was that most
emigrants were young people, i.e. ones who could potentially establish new families.
This should be regarded as a major contributing factor to the Polish demographic crisis
and the other aspect of urban depopulation. Today, economic and migration issues are
not the exclusive reasons behind the demographic changes, including depopulation.
The factor that involves the rural population’s status should also be mentioned here,
i.e. their socio-economic situation which makes people move from cities to suburban
areas. However, that aspect is more often discussed in the context of big and mid-sized
cities than small towns (Krzysztofik 2019).

Urban depopulation can ultimately result in a reduction in the number of urban centres
classified as small, medium, and big. This is the consequence of the suburbanisation
phase which has been progressing in Poland since the early 1990s. These changes can
primarily affect mid-sized cities (with a population of 20,000-100,000 people)
approaching the lower threshold of size classification. Indeed, depopulation may result
in them being re-classified as small towns. Krzysztofik (2019) has been working on
forecasting the demographic changes in Polish cities in a 20-25-year period and he
claims that depopulation will also affect big cities (with a population over 100,000
people), which can lose as much as 30% of their residents by 2030.

The demographic processes in small towns differ in regard to both the demographic
condition components and dynamic processes (changes over time), just like in the case
of other territorial units. Defining a small town is a complicated task due to the need
to classify them by their size. Various approaches suggested that a classification can
include towns with a population of up to 5,000 people, as well as towns and cities with
a population of up to 20,000, 50,000, 80,000 or even 200,000 people (Szymariska and
Grzelak-Kostulska 2005, Caplan and Harvey 2010, Runge 2012, Steinfiihrer et al. 2016,
Hopkins and Copus 2018, Agergaard et al. 2019).
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In Poland, small towns are defined as urban centres with a population of up to 20,000
people (Podogrodzka 2013), and the study presented in this paper is focused on this
size group. According to Statistics Poland (2018), in 2018, small towns accounted for
over 75% of all cities in Poland (712 cities) and 13% of Poland’s total population lived
there. The greatest number of small towns among Poland’s 16 voivodeships? was
recorded in the Wielkopolskie voivodeship (Figure 1) — 93 small towns.

(L

Figure 1. Location of Wielkopolskie voivodeship in Poland. Source: Wikimedia Commons (2020)

Methodology

As part of examining the demographic situation in terms of actual population growth,
small towns in the Wielkopolskie voivodeship were grouped based on the ]. W. Webb’s
typology. This approach was used by several researchers, including Kupiszewski et al.
(1997), Serafin (2010), and Kurek et al. (2015) — to identify the population types at
municipality level; Musial-Malago (2018), Gwosdz et al. (2019) — to study selected
medium and large cities; Dtugosz (2001) - to analyse cities and municipalities of
a selected voivodeship; Kosinski (1964) — to determine the population types at district
level; Biaty and Dlugosz (2015) — to create a typology of EU countries; as well as
Wisniewski (2014) - to carry out a study concerning the European territory of Russia.
The population change trends in the NUTS 2 regions and the selected EU cities were
also included in a report by the European Commission (European Commission 2011).

2A voivodeship is a government administration unit and the largest unit in the basic territorial
division of Poland. 16 voivodeships were established under the Act of July 1998 on the
introduction of the basic three-tier territorial division of the state. Wielkopolskie voivodeship
may also be considered part of the NUTS 2 region (code: PL41) (according to the EU NUTS
classification — Nomenclature of Territorial Units for Statistics).
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The authors who used the Webb typology in the context of small Polish cities include:
Kwiatek-Sottys (2015), Kamiriska and Mularczyk (2016), and Bartosiewicz et al. (2019).
The Webb typology enables the identification of relationships between the natural
increase and the net migration rate. The resulting combinations formed 8 demographic
unit types (Matopolskie Obserwatorium Polityki Rozwoju 2010) (Figure 2).

A, B, C and D correspond to demographically active units (which exhibit population
growth), whereas E, F, G and H are demographically inactive units (with a noticeable
population decline).

Positive natural
increase is greater than
the negative net
migration rate

Positive natural
increase is greater than
the positive net
migration rate

Negative net -NMR=<NI +NMR<+NI Positive natural
migration rate is not increase is smaller than
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G
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Source: own compilation based on Matopolskie Obserwatorium Polityki Rozwoju (2010)
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The typological transition matrix (Table 1) was used to provide a more complete
picture of the changes taking place in small towns in surveyed the periods. This makes
it possible to identify the movements between the category types defined by Webb
(Kurek et al. 2015). Four sections exist in the matrix (Kurek et al. 2015):

o [: steady growth; population growth occurred in both periods (A-, B-, C- and
D-type small towns either kept the same type of relationships or moved within
the identified combinations);

e II: growth; a population decline in the first period (the units are E-, F-, G- or H-
type cities) is followed by population growth in the second period (small
towns become A-, B-, C- or D-type cities);

e [II: depopulation; population growth in the first period (small towns are A-, B-
, C- or D-type units) is followed by a decline in the actual number of residents
(the units become E-, F-, G- or H-type cities);

¢ [V: steady depopulation; either both periods were marked by depopulation, or
the units retained the same type of relationships (small towns remain E-, F-, G-
or H-type units).

This typology can be further analysed in more detail using subtypes which reflect the
changes in the relationships between the components (Table 2).

Table 1. Four relationships between the Webb types Table 2. Relationships between 6 subtypes
in a dynamic approach
Types A B C D|E F G H Types A B C D E F G H
A I T I I |II I I II A o b b b x ¢ ¢ d
B I 1 I I |II I II II B a o b b ¢ x d d
C I 1 I I |l II I II C a a o b ¢ ¢ x d
D I 1 I I | I I II D a a a o ¢ d d x
E on o m momjmwv v Iv IV E x a a b o d d d
F o om o momjmwv v IV IV F a x b b ¢ o d d
G o mom o Ijv v IV IV G a a x b ¢ ¢ o d
H nm 1n 1m 1nmn|mwv v v Iv H a b b x ¢ ¢ ¢ o
Source: compilation based on Kurek et al. (2015) Source: Dtugosz (2001)

The subtypes identified six subsets combined with eight types of results in a 64-
combination matrix of theoretical relationships. The subsets can be described as
follows (Dtugosz 2001):
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e 0: stabilised; this is the case if the units do not change their Webb type
during the periods analysed;

o x: reversed; this is the case if the units fundamentally changed their
relationship pattern;

¢ a: growing natural increase; this is the case if the units shift to another
Webb type because natural increase becomes more and more important;

¢ b: net migration rate growth; this is the case if a unit shifts to another
Webb type because its net migration rate becomes increasingly important
in its relationship with the natural increase;

e ¢: natural increase decline; this is the case if the units shift to another
Webb type because natural increase becomes less and less important;

o d: net migration rate decline; this is the case if the unit’s population type
is affected by the net migration, losing its importance in relation to
natural increase.

Results

The typology suggests that in the 2003-2005 period, the population growth in small
towns in the Wielkopolskie voivodeship was slightly greater (54% of small towns) than
depopulation; this is true for A-, B-, C- and D-type small towns (Figure 3). They formed
a group of demographically active cities — a consequence of immigration, which
involved compensating for the negligible depopulation (D-type) or exceeded the
positive natural increase (C-type: 20 small towns). This group also included cities
where the natural increase was greater than immigration (B-type: 12 cities) and greater
than the positive increase that compensated for emigration, if any (in 2003-2005, it did
not exceed 2%o) (A-type: 9 units), in the study period.

Demographically active cities were typically located in the central belt running from
the north to the south of the voivodeship. The A-type was the most characteristic of
cities located in the northern part of the voivodeship (Margonin, Ztotéw, Wysoka,
Wyrzysk). In turn, C-type cities were spread between the central and southern parts of
the voivodeship, and notably included Rydzyna, Kérnik and Pobiedziska, where
a positive net migration rate considerably differed from what was recorded in other
cities (10-18%o0 compared to 5.2%o as the average rate for that type of cities).

Most of the demographically inactive small towns were the ones with a negative net
migration rate and a small positive natural increase, i.e. type H (23 cities). The city of
Dobra, a complete outlier, was the only one to have recorded a negative net migration
rate lower than 10%o (-12.57%o) in the 2003-2005 period. Of all the identified types, the
smallest sector was formed by units where natural decrease exceeded immigration (E-
type: Przedecz and Czempin). Small towns affected by depopulation were usually
located at the voivodeship’s borders, especially its eastern and western extremes. The
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western part of the voivodeship included mostly H-type units (-NMR>+NI) while the
eastern part was more diverse (E, F, G). However, in these cases, the effect of
emigration was exacerbated by the natural decrease.

Demographically active small towns . N

A . Margonin Odolanéw
Szamocin Wyrzysk
Czemisjewo Wysoka
Sulmisrzyce Ziotow
Lwowelc

BQ Trciaaa Opalenica
Grodzisk Wislkopolski  Zhaszya
Zetkow Murowana Goélina
Sompolno Migjska Gérka
Kezywiit Keiaz Wislkopolski
Zduny Nekla

c O Borek Wislkopolski Raszhow
Krobia Ujécie D
Rakoniswice Kostrzyn
Kleczew Kornik
Rychwal Pobisdziska
Smigiel Steszew
Kobylin Priewy
Osieczna Szamotuly
Rydzyna Dolsk
Sierakow Skoki

D O Pogorzela
Slesin
Puszezykowo
Mosina
Ecjanowo

Zagérow

Demographically inactive small towns {

E O Przedecz

Czempid

F . Chodziez
Kiodawa
Grabéw nad Prosa
Jutrosin
Tuliszkéw
Pyzdry

G . Wieledi Dapie
Kiecko Kozmin Wielkepolski
Ponisc Nowe Skalmierzyce
Stawiszyn Mikstat
Kepuo Pleszaw

H@ Camisow Supea
Krzyz Wielkopolski Obrzycko
Trzemeszno Ostrorég
Witkowo Wronki
Wielichowo Dobra
Golina Golaiicz
Misdzychéd Wolsztyn
Nowy Tomysl Tastrowite
Oborniki Krajenka
Rogozno Oloneke
Ostrzeszow
ZLobzenica
Buk

Figure 3. Typology of small towns population movements in the Wielkopolskie voivodeship (2003-2005), as
identified using the Webb method.
Source: own study based on the Local Data Bank of Statistics Poland (2019)

The Webb typology revealed that both demographically active and inactive small
towns had a relatively similar share in the first period. That period was marked by the
dominant role of B-, C-, G- and H-type cities, i.e. the ones where the net migration rate
played a decisive role; that very component was the key determinant of the actual
number of residents in the 2003-2005 period.

The situation of small towns had been deteriorating until 2018. The number of small
urban centres affected by depopulation increased to 70% (Figure 4). The dominant type
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in the Wielkopolskie voivodeship was a small city with emigration exceeding the
natural increase (26 G-type small towns and 27 H-type small towns). Hence, the cities
struggled with a negative net migration rate and a negative (or slightly positive)

natural increase.

Demographically active small towns N NI
A . Margonin Zbaszyn
Krzyz Wielkopolski  Odolanéw
Krobia Raszkéw
Rakoniewice Steszew
Rychwal Totrosin
Czempif Priewy
Krzywift Ziotow C
B O Czemigiewo Komik
Pogorzela Pobiedziska +NMR
Grodzisk Wistkopolski  Obraycko = um fm
Smigiel Szamotuly
Kostrzyn Skoki
C () Rydzyma
Mosina
Nelkda
D) Osieczma
Demographically inactive

small towns
E Slesin

Puszezykowoe
Dolsk

F Wisle
Stawiszyn
Nowe Skalmierzyoe
Bojanowo
Okonek

G. Chodziez Lwéwek
Szamocin Grabow nad Prosa
Czarnkéw Ujécie
Trzcianka Wysoka
Kepno Pleszew
Dabie Miejska Gorka
Kiodawa Zagbrow
Proedecz Ostrorég
Kleczew Wrenki
Sompolne Dobra
Kozmin Wielkopolski  Pyzdry
Misdzychéd Jastrowite
Sierakow Krajenka

H@ e Rogosno
Trzemeszno Mikstat
Witkowo Ostrzeszéw
Borek Wielkopolski Lobzenica
Poriec Wyrzysk
Wielichowo Buk
Zetkow Murowana Golina
Golina Stupea
Sutmisrzyes Ksiaz Wistcopotski
Kobylin Tuliszkow
Zdvary Gotatiez
Nowy Tomysl Wolsztyn
Opalenica Milostaw
Obomiki

Figure 4. Typology of small towns population movements in the Wielkopolskie voivodeship (2016-2018), as
identified using the Webb method.
Source: own study based on the Local Data Bank of Statistics Poland (2019)

C-type (Rydzyna, Mosina, Nekla) and D-type (Osieczna) small towns, i.e. the ones with
a positive net migration rate, were asmall group. Despite the considerable
depopulation of small towns, the 2016-2018 period witnessed a rise in the number of
A-type small towns whose natural increase exceeded their negative net migration rate
(from 9 to 14) compared to the previous period. Therefore, in the 2016-2018 period, the
central part of the Wielkopolskie voivodeship was represented by demographically
active small towns while its eastern part could be referred to as a depopulation area.
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The demographic trends were rather diverse in the 2003-2005 period while in the 2016-
2018 period depopulation became truly severe. The number of small towns with both
negative net migration rates and a negative natural increase (G-type) more than
doubled. Therefore, both G- and F-type cities can be deemed to have been affected by
severe depopulation.

When looking from another perspective, the delimitation of small towns proposed by
Webb enabled the identification of the extent of urban shrinkage for the cities
concerned. It was particularly noticeable in the case of small F- and G-type cities, where
(in the context of demographic changes in the periods covered by this study) the trends
were determined by the negative net migration rates and the negative natural increase.
The above can be considered a long-term problem because it was already present in
the first period examined. Rapid depopulation was also observed in small A- and B-
type cities, which became F- and G-type cities during the periods considered. In this
case, urban shrinkage was much faster in small towns.

The classification diagram was used to enable a more detailed approach to the type of
relationships between the natural increase and the net migration rate (Figure 5). The
conclusion is that 42% of small towns (type IV) follow a steady depopulation trend; the
population of such cities either decreased or remained at the same level in the type
distribution diagram in both 2003-2005 and 2016-2018 periods. Twenty-four small
towns experienced depopulation. Only four small urban centres (type II) experienced
population growth, i.e. improved their situation compared to the first period. Other
cities (24 small urban centres) formed a territory with a steady population growth
(type I, immigration growth and positive natural increase).

The types of small towns across Wielkopolskie voivodeship varied. Urban centres
located in its eastern part were affected by steady depopulation (based on the Webb
typology). That group also included small towns located in its north-western parts.
Conversely, steady population growth was characteristic of small towns located in the
voivodeship’s central belt. Small towns on a steady growth path are the most viable
towns from the perspective of what can be referred to as demographic stability. Also,
they attract people which means that they benefit from the suburbanisation of big and
mid-sized cities (including Poznan), which is noticeable in small towns in the central
part of Wielkopolskie.

The study also identified a small group of cities exhibiting a growth trend, i.e. small
cities which seem to withstand the pressure of depopulation quite well. However,
when analysing their surroundings (locations near cities affected by depopulation or
steady depopulation), it can be noted that they face the risk of being exposed to adverse
scenarios in the future. Small towns affected by depopulation and steady depopulation
are dominant. From a demographic perspective, they should be referred to as non-
viable cities due to the negative net migration rates and negative natural increase.
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Hence, they form a group of what can reasonably be expected to be “ageing cities” due
to a high share of elderly people in their population structures. As a consequence, they
are being overtaken by other cities (which follow a steady growth trend) because of the

latter’s favourable socio-economic factors.

2016 - 2018

A|B|C|D|E|F[G|H

Q1-24 @Ii-24

steady growth depopulation

Type
A
B

§c
o (D
« | E
S | F
G
H

Q-4 @ 1v-37
steady
growth depopulation

Figure 5. Types of relationships in the small towns of Wielkopolskie voivodeship.
Source: own study based on the Local Data Bank of Statistics Poland (2019)

Due to the dynamic nature of the discussed process, the author also divided small
towns into subsets. Based on the analysis of changes in the relationships between the
natural increase and the net migration rate in the 2003-2005 and 2016-2018 periods, it
was possible to identify the transitions between the Webb migration types (Table 3).
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Table 3. Relationship system in the context of small-town types and subtypes
identified in the Wielkopolskie voivodeship

2016-2018
Types
A|B|C|DJ]E]|F|G H
A3 | v 3c 24
B |2 |1 | Iv 3d 54
C | 6a|6a| To|To] 1l 3x | 24
2003 D la | 1a 2 | 1a | 1a 1x
20-05 E | Ik 14
F 1a 44 14
G 3c | 4o | 34
H| 1l | I le | 7c | 130

Source: own study based on the Local Data Bank of Statistics (2019)

The division into subsets resulted in identifying 22 small towns whose relationships in
the population movement type system did not change. However, that group included
a considerable number of G- and H-type cities, i.e. territories affected by steady
depopulation. While 5small towns experienced afundamental change in their
situation, only one of them (Czerwin) experienced a positive transformation (shifting
from E to A). In the 2016-2018 period, 18 small towns saw a growing importance of
natural increase; for 16 others, it was the opposite. In the second period, an increased
role of the net migration rate (subset b) existed only in the case of 4 cities. In turn, the
importance of the net migration rate decreased in the case of 23 cities (subset d).

The relationship system revealed a decline in both natural increase and net migration
rate. This is reflected by the number of small towns which experienced a drop in the
importance of both components. The above suggests that the out-migrating population
were primarily young people. In small towns where the actual population growth is
negative — as a consequence of the above process — that demographic trend takes the
form of steady depopulation, which is extremely disadvantageous from the
perspective of small-town development.

Between 2003 and 2005, no differences between small towns existed in the case of
population movement components, and therefore the units covered by this study are
located in a relatively compact cluster in the diagram. The conditions became much
more diverse in the 2016-2018 period — natural increase and net migration rates for
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small towns started to move away from the origin of the coordinate plane towards
demographically-disadvantageous combinations.

Discussion

The above typology emphasised the importance of mutual relations between the
natural increase and the net migration rate. Large outmigration levels presented in the
study exacerbate the effects of natural decrease; this is caused by the emigration of the
working-age population. If permanent, such population movements can result in the
distortion of the small towns’ population pyramids. This is exactly what happened in
G-type cities. Hence, it may be assumed that the Webb typology developed in this
paper, which grouped small towns according to the combination of the actual
population growth components, made it possible to identify those that struggle with
the ageing population problem. Therefore, it can be concluded that apart from urban
depopulation, this study identified population ageing as an additional issue faced by
small towns in the Wielkopolskie voivodeship.

The analysis of demographic changes, which was supposed to identify the
demographic types of small towns in the Wielkopolskie voivodeship, ultimately boiled
down to identifying new areas or such adverse consequences as declining birth rates,
the emigration of young people and the ageing populations. The above are the only
factors with demographic implications. Moving beyond demography, one can see
aseries of functional and spatial transformations which could be addressed in
a separate scientific paper.

Indeed, small-town depopulation results in perturbing the cities’ socio-economic
structures. Small towns are believed to be local development centres as they provide
support not only for their residents but also for their rural surroundings. Small town
depopulation should be regarded as equivalent to a gradual loss of urban functions,
which is a worrying prospect for their future. If the depopulation of small towns in
Wielkopolskie persists or it further aggravates, it will ultimately result in a situation
where a considerable number of small urban centres fail to perform the functions
originally attributed to cities.

A city population drives the socio-economic progress by generating demand for goods,
services, labour, education, recreation, and leisure. As a result of depopulation, a city
no longer attracts entrepreneurs, investors, customers, tourists, and residents. Hence,
as cities shrink demographically, they have less and less to offer in the socio-economic
dimension. Based on the findings, cities in the eastern part and the western belt of
Wielkopolskie voivodeship (which exhibit either depopulation or steady depopulation
trends) are particularly vulnerable to the risk of functional transformation or they are
already experiencing a gradual loss of their functions. Additionally, this trend is

93



Karolina Jézefowicz

noticeably spreading westwards. Yet, in this case, city functions may be lost to
a different extent because of the presence of adjacent small towns with a steady
population growth. In summary, the demographic transformation process proves to
be the most beneficial to small towns exhibiting a steady population growth trend,
which continues to develop even in the era of demographic crisis and urban shrinkage
— much to the detriment of other small urban centres. In the case of such cities, their
development includes not only the demographic aspect but also economic progress.

Conclusions

The demographic processes occurring in the Wielkopolskie voivodeship’s small towns
resulted in a decline in the population potential. Between 2003 and 2005, the cities
covered by this analysis were more diversified in terms of population movement types
than inthe 2016-2018 period (despite similar population movement component
values). This was reflected in the diversification of the Webb typology structure.
Until 2018, small towns had similar combinations of natural increase and net migration
rates; this affected the typology results in the second period covered by this analysis.

Since 2003, small towns have been facing depopulation. In the 2003-2005 period, these
processes were largely driven by emigration, which had an even stronger impact in the
2016-2018 period. This is evidenced by the increase in the number of cities classified
as G- and H-type units based on the Webb typology. As for the intensity of that process,
G-type small towns were in a particularly disadvantageous situation (-NMR>-NI).
They faced emigration exceeding the negative natural increase, and consequently,
nearly half of small towns (37) exhibited steady depopulation. The predominance of
small, depopulating cities in the Wielkopolskie voivodeship is a characteristic
phenomenon and similar processes occur in other voivodeships in Poland too
(Bartosiewicz et al. 2019).

The typology developed in this paper provides a picture of small city demographic
structures. Permanent depopulation processes due to the emigration of working-age
people distorted their population pyramids. As a consequence, E-, F-, G- and H-type
cities can be considered demographically old. The permanent outflow of people results
in such negative consequences as workforce shortage and decreased public income in
many small towns, which leads to the loss of their vital development segments.
Although city shrinkage rarely occurs in the case of small towns, the consequences of
the population outflow experienced by such towns are identical to those indicated by
Lima and Eischeid (2017). This suggests that the appropriate terms referring to these
phenomena that disturb the functional structure of small towns should be introduced.

In the context of this study, the emergence of further depopulation trends seems
interesting. Towns located within the area of Poznan (a big city) are likely to be an
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exception. This is the case where small towns can expect a continued population
inflow. This is related to suburbanisation, which has been progressing since the 1990s
in the largest Polish cities, including Poznan. Thus, the population of small towns near
Poznan will continue to increase due to the influx of Poznan residents. On the other
hand, the urbanisation of small towns will also become more noticeable thanks to the
migrants from other cities and the rural areas who will move there due to their
professional activities in Poznan. Nonetheless, it must be noted that any gains due to
the migration of new people to small towns are but a partial compensation for the
ageing local populations (McMillan 2015). The influx of people (mainly of working age)
to small towns in the heart of Wielkopolskie voivodeship results in their simultaneous
outflow from other areas, including small towns, and it hinders their sustainable
development (Kaminska and Mularczyk 2014).

A yet another topic that should be briefly discussed in the summary is the impact of
urban sprawl and suburbanisation processes on the areas experiencing a population
influx, which Hlavacek et al. (2019) and Kovacs et al. (2019) refer to in the context of
environmental quality and they identify a disturbance in sustainable development in
the case of both phenomena. This mainly applies to areas (cities, rural areas) located in
the vicinity of large cities, where not only the landscape features (Hardi et al. 2020) but
also the functional structures are disturbed (for abroader description of the
unfavourable transformations in rural areas, see Hlavacek et al. 2019), effectively
leading to uncontrolled development. Nonetheless, it is a socio-economic development
opportunity for small towns — despite the development pressure that they may be
subject to (Samat et al. 2020).
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Introduction

Today, by increasing the problems and challenges of metropolitan cities, paying
attention to the social issues and concepts in planning has been largely emphasised.
Social capital is considered one of these concepts including values, norms, beliefs, trust,
and formal and informal institutions at the local level, and it provides the necessary
tools for community development (Akbari 2006). In recent decades, this concept was
allocated a pivotal role in the humanities and social sciences research. For instance,
Putnam (1995) revealed that the Americans not only bowl less today than they did fifty
years ago but also some bowl more than others. This is one of the major and simple
messages of Putnam (1995)’s influential study of social capital in America (Alexander
2007). Azkia and Firoozabadi (2004) indicated a special place of participation and
willingness to group work in cooperative operating systems compared to the micro-
units.

Moscardo et al. (2017) concluded that tourism is a tool for destination community well-
being that occurs across all aspects of tourism including academic research and
academic and government guidance for tourism planners and policymakers. Kc and
Morais (2014) identified the role of social capital among tourism micro-entrepreneurs
in the context of People-First Tourism (P1T) and it resulted that People-First Tourism
is a marketplace connecting tourism micro-entrepreneurs with visitors who want to
have a real presence in the place, and it has a positive impact on the places they visit.

In another study, Abdollahi (2004) emphasised the role of social cohesion, social trust,
and the consolidation of social relationships, and intergroup generalised trust in social
development. Alexander (2007) asserted that fundamental distinctions between social
and economic issues, including education, membership in a religious institution such
as the church, agriculture, and unemployment, determine the level of social capital in
a society. Also, there is no evidence for a much-debated link between diversity and
social capital.

The empirical findings of Nunkoo (2017) demonstrate that trust is the strongest
determinant of residents’ attitudes toward an event. De Andrade Bock and Macke
(2014) indicated that the relationships based on trust, norms of reciprocity,
identification, and the elements related to social capital theory may be decisive for the
group strengthening and continuity, as it is facing a period of transformation.
Pramanik et al. (2019) examined the impact of trust and collective action on the local
tourism of Kampung Tajur. The result showed that trust was a robust predictor of
attending a religious meeting, participating in managing a homestay, and joining for
community work (Pramanik et al. 2019).

Sakurai (2006) discusses the roles of social capital in economic development, and he
concludes that millers in the clusters adopt innovation in the milling technology, and
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they establish a quality/price relationship that is critical for market development.
Besides, the lower information costs among them as well as bridging social capital
enable millers in the clusters to provide farmers with loans. Moscardo et al. (2013),
using the social capital approach, discuss the relationship between the characteristics
of tourism development and its role in the social capital of the target community.

Rezazadeh et al. (2016) reported a positive relationship between tourism development
and sustainable urban development through the mediation of social capital. Generally,
social capital research has gradually moved from macro-scale toward micro-scale
(neighbourhood), and its role in promoting tourism has attracted the researchers’
attention. In the same vein, Khakpor et al. (2009) concluded that local sustainability is
achieved by strengthening social capital. Hwang (2012) examined the relationship
between social capital and the level of citizens’ participation in collective activities
related to tourism. Also, Pongponrat and Chantradoan (2012) confirmed the role of
social capital as a driving force and as a mechanism in the planning success for local
tourism activities. Further, Hwang et al. (2012) evaluated the collective actions in local
communities, and they drew a framework for sustainable rural tourism, contributing
to understanding the relationship between tourism works and social identity.
Furthermore, Zhao et al. (2011) emphasised the influence of social capital on the
individuals” decisions to start a tourism business. McGehee et al. (2010) asserted a
relationship between the length of residence and tourism-related social capital as well
as a relationship between tourism-related social capital and cultural capital, political
capital, human capital, privately built capital, and financial capital, but no relationship
exists between tourism-related social capital and public built capital or natural capital.

Over the past two to three decades, most development agencies have been formed in
Europe, North America, and East Asia, for economic purposes and to increase
competitiveness. Also, in the 1990s and the past 5 years, Development Agencies have
been established in many developing countries, and their much wider growth is now
occurring. Sometimes, Development Agencies are being established as a ‘bottom-up’
process to encourage local development (Mountford 2009).

One of the main objectives of local development is the improvement of life quality.
Rastegar et al. (2017) declared that institutions governing the city, especially
municipality and city council, do not care about the opinions and views of people in
planning, and thus public participation is very low. Hence, he proves the difference
between the views of managers and citizens regarding the impact of social capital on
the quality of life.

Local development can make an important contribution to the national economic
performance, and it has become more critical with increased global integration and
competition, population mobility, technological advances, and consequential spatial
differences and imbalances. Effective local development can reduce disparities
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between poor and rich places, add to the stock of locally generated jobs and firms, and
increase the overall private sector investment (OECD 2013a).

Another topic of interest for local development is tourism. Tourism is an important
sector at various territorial levels that can lead to the economic growth of a place.
Tourism is also a fundamental part of the OECD member countries, and a key part of
the service-based economy (OECD 2020).

Tourism can affect local economic development through the creation and growth of
new enterprises (International Trade Centre 2009). Tourism can help reveal local riches,
even for local people. History shows that tourists (at least pioneering ones) have often
been the first people to understand — and even sometimes simply to “see” — the assets
of a region, which were not recognized as such by the local people. That is true for
cultural resources; Egypt and Greece are perfect examples, but some parts of France,
Spain, or Italy have also been discovered in this way (OECD 2010).

For Storper et al. (1998), the local and regional search for prosperity and well-being is
focused upon the sustained increases in employment, income, and productivity that
remain at the heart of economic development. Beer et al. (2003) acknowledges that a
“rational consensus has been reached on the concept of local and national economic
development: it is a set of activities and actions that are taken to promote economic
prosperity in an area”. Also, promoting social participation and inclusion through
tourism-oriented projects can help integrate communities and interact with socially
excluded groups (European Commission 2020).

This often-dominant economic focus in local and regional development has broadened
since the mid-1990s in an attempt to address social, ecological, political, and cultural
concerns (Geddes and Newman 1999). In general, traditional views of regional
development have focused on economic factors and resource exploitation processes. In
the same way, regional tourism development is mostly measured in terms of economic
components, such as increasing employment and land values (Macbeth et al. 2004).
This approach usually ignores the role of the social capital of tourist host communities
inlocal development. Therefore, this issue is one of the highlights of the present study.

Methodology

Darakeh Valley is surrounded by mountains from the east, west, and north, and the
Darakeh neighbourhood is located at the foothills of the Alborz mountains. The
discovery of old objects in this neighbourhood indicates its historical antiquity. Due to
its special geographical location, Darakeh neighbourhood welcomes hundreds of
tourists and mountaineers, especially on weekends (Darakeh Neighbourhood Council
2007). The seasonal river of Darakeh, originating from the northern heights, passes
through the valley. Darakeh mountainous area is one of the most beautiful recreational
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areas of Tehran province due to its natural features and high diversity of plant species
(Mehrabian et al. 2005). The houses in this area are located near each other on the slopes
of compactly and densely heights and they are connected by narrow and steep alley
gardens (Shabani 2000). The neighbourhood of Darakeh is located in District 1 of
Tehran Municipality (Figure 1). Darakeh is 8oo years old and one of the old
neighbourhoods of Tehran (Darakeh Neighbourhood Council 2007).

Tehran Province

O — e ilometers
0 15 30 60 90 120

Tehran City
N
W@I' 0 425000 350,000 1,700,000 2E0000 3400 000
e e e 1411

Figure 1. Location of the study area in the city and province of Tehran

The present study was conducted based on a descriptive-analytical method. The
population of the Darakeh neighbourhood included 4200 people in the latest census of
population and housing (Statistical Center of Iran 2011). The sample size was
determined by the sampling method of sample size determination by the statistical
ratio method. According to the neighbourhood population, 100 questionnaires were
randomly distributed in the neighbourhood to increase the accuracy of the conformity
of the sample size with a minimum sample size in the survey research. The present
study aimed to analyse the role of the social capital of tourist host communities in the
local development of the Darakeh neighbourhood in Tehran.

The components and items related to social capital and local development are:

I. Components and items of social capital
1.1. Neighbourhood links
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- Sharing concerns about the neighbourhood problems

- Liking the neighbourhood

- The existence of sincere relationships among the neighbours
1.2. Trust

- Family members

- Neighbours and residents of the neighbourhood

- Neighbourhood Council

- Municipality

II. Components and items of local development
2.1. Partnership (mental dimension)
- The desire to participate in tourism decisions in the neighbourhood
- The attention rate of local authorities and managers to the needs and opinions
of the neighbourhood residents
- Believing in the presence of women in neighbourhood decisions
2.2. Participation (practical dimension)
- Following appointments with the local directors to express neighbourhood
problems
- Participating in the neighbourhood decisions
- The success rate of the municipality in providing tourism and local services

The research questions were designed in the five-point Likert scale from very low to
very much, and the final variables were transformed from a sequential level to a distant
level. The linear regression was used to predict and analyse the role of social capital in
local development. Additionally, path analysis or the statistical method of applying
standard beta coefficients of multivariate regression in structural models were used to
obtain quantitative estimates of causal relationships (unilateral interaction or quartile)
between a set of variables. The path analysis explains a more important or more
meaningful route (Habibpour and Safari 2013). Therefore, the options and variables
with an insignificant role in the variance of the dependent variables or with low beta
coefficients were excluded from the final model, path analysis model, and analyses.
Finally, the variables with the most important role in explaining the dependent
variable were determined.

The linear regression method was used to analyse the effect of each independent
variable on the dependent variables, and the path analysis method was used to
evaluate the model of causal relationships between the variables. Therefore, the sum
of the two components of neighbourhood links and trust was entered into the SPSS
software to examine the effect of social capital on local development. Based on the
results of the linear regression and the standardised regression coefficient (Table 1), the
social capital with a beta coefficient of 0.62 plays a great impact on the local
development of the study area. Further, given that the F value is significant in the error
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level less than 0.01 (Table 2, Table 3), the independent variables have a high explanatory
power, and they can explain well the variation rate and the variance of the dependent
variable. Thus, the regression model is appropriate.

Table 1. The regression model of the effect of social capital on local development

Model R R Square Adjusted R Square Std. Error of the Estimate
1 .6282 394 .388 .50398

Predictors: (constant), @ social capital

Table 2. Results of ANOVA with dependent variable: local development

Sum of ]
Model S df Mean Square F Sig.
quares
Regression 16.185 1 16.185 63.723 .000r
1 Residual 24.891 98 254
Total 41.077 99

b Predictors: (constant), social capital

Table 3. Results of the correlation coefficients with dependent variable local development

Unstandardized Coeffi- Standardized
Model cients Coefficients t Sig.
B Std. Error Beta
(Constant) 936 206 4.543 .000
Social Capital .526 .066 .628 7.983 .000

Results

In the present study, the relationship between the components of social capital and
local development is examined. Basically, development takes place in the social and
human sense, or in the physical sense within space. This space starts with the
individual and the family and it continues to the international level.

Years of experience in applying different development approaches show that due to
the diversity of human societies, it is not possible to advise a single development
prescription. In this regard, with the entry of sociological perspectives into the field of
development, especially since the 1990s, new hypotheses to solve local problems such
as poverty, unemployment, inequality, etc. were proposed. Under these circumstances,
theories of social capital were proposed to strengthen local institutions and to
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empower people, while creating a capacity to prosper the economic situation and the
local community and to achieve development.

In a new perspective, the issue of local development entered the development debate.
Local development was introduced as part of the development space and system that
prioritises participatory approaches and the empowerment of local communities in a
specific geographical and spatial area. In this regard, participatory approaches became
more prominent (Ebrahimpour et al. 2016). As an intermediary between the city and the
citizens, the role of urban neighbourhoods has also been considered (Ahad et al. 2014).

Examining the effect of neighbourhood links on local development

The share of the component of neighbourhood links in explaining the local
development is 0.53 (Table 4). Considering the significance of the F value at the error
level less than o.01 (Table 5), also following the results of Table 6, it is concluded that
the component of neighbourhood links has a significant statistical effect on the
explanation of changes in the dependent variable.

Table 4. The regression model of the effect of neighbourhood links on local development

Model R R Square Adjusted R Square Std. Error of the Estimate

1 .5362 .287 .280 .54675

@ Predictors: (constant), neighbourhood link

Table 5. Results of ANOVA with dependent variable: local development

Sum of
Model S Df Mean Square F Sig.
quares
Regression 11.781 1 11.781 39.408 .000p
1 Residual 29.296 98 .299
Total 41.077 99

b Predictors: (constant), neighbourhood links

Table 6. Results of the correlation coefficients with dependent variable: local development

Unstandardized Standardized
Model Coefficients Coefficients T Sig.
B Std. Error Beta
(Constant) 1.484 175 8.465 .000
1 Neighbour-
hood Links .340 .054 .536 6.278 .000
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Among the items related to the component of neighbourhood links, sharing a concern
with the beta coefficient of 0.45, liking the neighbourhood with a beta coefficient of
0.44, and the existence of intimate relationships with a beta coefficient of 0.42 indicated
that the sharing concern is more involved in explaining the variations of the dependent
variable (Figure 2).

Sharing concern about

neighbourhood problems 0.45

. . 0.44

Liking the neighbourhood — »9 Local Development
0.42

The existence of intimate
relationships among the neighbours

Figure 2. The path analysis model of the effect of neighbourhood links on local development in terms of triple
variables

In addition, the share of the neighbourhood links in the explanation of local
development in terms of mental participation and practical participation is 0.56 and
0.35, respectively (Figure 3). Therefore, neighbourhood links largely contribute to the
explanation of local development in terms of mental participation.

Partnership

0.56 . .
(Mental Dimension)

Neighbourhood Links Local
Development

0.35 Partnership
(Practical Dimension)

Figure 3. The path analysis model of the effect of neighbourhood links on the components of local development

Among the items related to the component of neighbourhood links, sharing a concern
with the beta coefficient of 0.46, liking the neighbourhood with a beta coefficient of
0.50, and the existence of intimate relationships with a beta coefficient of 0.41
demonstrated that liking the neighbourhood share is more in explaining the variations
of the dependent variable (local development in terms of mental participation).
Furthermore, sharing concerns with a beta coefficient of 0.32, liking the neighbourhood
with a beta coefficient of 0.25, and the existence of intimate relationships with a beta
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coefficient of 0.32 are involved in explaining local development in terms of practical
participation (Figure 4).

Sharing concern about 0.46 Mental
neighbourhood problems Participation

Liking the neighbourhood

The existence of intimate Practical
relationships among the neighbours 0.32 Participation

Figure 4. The path analysis model of the effect of neighbourhood links variables on the components of local
development (mental participation and practical participation)

Evaluating the effect of trust on local development

Based on the results of the regression model and the standard coefficients (Table 7), the
share of the component of trust in explaining the dependent variable of local
development is 0.58. Therefore, due to the significance of the F value at the error level
less than o.01 (Table 8), also following the results of the correlation coefficients (Table
9), the component of trust has a significant statistical effect on explaining the variations
of the dependent variable.

Table 7. The regression model of the effect of trust on local development

Std. Error of the

Model R R Square Adjusted R Square Estimate

1 .587a 344 .337 .52430

@ Predictors: (constant), trust

Table 8. Results of ANOVA#

Model ss::;r(;fs Df Mean Square F Sig.
Regression 14.137 1 14.137 51.428 .0000
1 Residual 26.939 98 275
Total 41.077 99

@ Dependent variable: local development; b Predictors: (constant), trust
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Table 9. Results of the correlation coefficients

Model Unstandardized Coefficients Séittflgz;leirzltesd . Sig.

B Std. Error Beta
. (Constant) .960 225 4.264 .000
Trust 526 .073 587 7.171 .000

@ Dependent variable: local development

The contribution of trust to the local development in terms of variables indicated that
trust with a beta coefficient of 0.63 can influence the mental dimension of participation,
and with the beta coefficient of 0.36 it affects the practical dimension of participation
(Figure 5).

Partnership

0.63 (Mental Dimension)

Trust Local
Development

0.36 Partnership
(Practical Dimension)

Figure 5. The path analysis model of the effect of trust on the components of local development

Trust in the neighbourhood council is very important — the share of the component of
trust in the neighbourhood council in explaining the dependent variable is 0.52 (Table
10). Considering the significance of the F value at the error level less than 0.01 (Table
11), and the results of Table 12, it can be concluded that trust in the neighbourhood
council with the beta coefficient of 0.52 has the largest share according to the residents’
opinions and needs by the local authorities and managers. Further, trust in the
neighbourhood council and municipality with a beta coefficient of 0.47 and 0.41 (Table
12) had the highest share in the success rate of the municipality, respectively.

Table 10. The regression model of the effect of trust in the neighbourhood council on the attention to the opinions
and needs of the residents by the local authorities and managers

Std. Error of the

Model R R Square Adjusted R Square Estimate

1 .524a 275 267 .82401

@ Predictors: (constant), trust in the neighbourhood council
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Table 11. Results of ANOV A=

M
Model Sum of Squares df ean F Sig.
Square
Regression 25.219 1 25.219 37.142 .000
Residual 66.541 98 679

Total 91.760 99

@ Dependent variable: residents’ opinions and needs; ¥ Predictors: (constant), trust in the neighbourhood council

Table 12. Results of Correlation Coefficients

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
(Constant) 1.524 207 7.371 .000
1 . .
Trust in the Neighbourhood ), 069 524 6.094 000
Council
(Constant) 1.268 .260 4.872 .000
5 Trust %n the Neighbourhood 455 087 478 5047 000
Council
(Constant) 1.679 215 7.821 .000
3 Trustin the Municipality 364 081 415 4518 000

Dependent variable for each model: 1. Residents’ opinions and needs; 2-3. The Success Rate of the Municipality

Trust in the neighbourhood council with a beta coefficient of 0.32 played the most role
in following appointments on neighbourhood affairs. Then, trust in the neighbours and
municipality had a beta coefficient of 0.28 and 0.26, respectively (Table 13). Also, the
trust in the neighbourhood council with a beta coefficient of 0.34 had the largest share
for the participation in neighbourhood-related decisions (Table 14). Therefore, the
results indicate a significant role of trust in the neighbourhood council for the local
development.

Table 13. Results of the correlation coefficients
with dependent variable: Following Appointments and Neighbourhood Affairs

Standardized Coefficients

Model Sig.
Beta
1 (Constant) Trust in the - .000
Neighbourhood council ’ .004
Trust in Neighbours .280 .036
Trust in the Municipality .260 .000
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Table 14. Results of the correlation coefficient with dependent variable: Participation in neighbourhood-related

decisions
Model Standardized Coefficients Sig.
Beta
(Constant) .000
1 Trust in the Neighbour- 340 000

hood Council

Overall, the results of the statistical analysis indicate that the social capital of tourist
host communities plays a significant role in local development. The sum of the results
and the effect of the variables on each other are summarized in Tables 15 to 18, and
graphically displayed in Figure 6.

Table 15. The effect of social capital (neighbourhood links) on local development (mental participation)

Social Capital Path Coefficient
Neighbourhood Links 0.56
Sharing Concerns about the Neighbourhood Problems 0.46
Liking the Neighbourhood 0.50
The Existence of Sincere Relationships Among the Neighbours 0.41

Table 16. The effect of social capital (neighbourhood links) on local development (practical participation)

Social Capital Path Coefficient
Neighbourhood Links 0.35
Sharing Concerns about Neighbourhood Problems 0.32
Liking the Neighbourhood 0.25
The Existence of Sincere Relationships among the Neighbours 0.32

Table 17. The effect of social capital (trust) on local development (mental participation)

Social Capital Path Coefficient
Trust 0.63
Neighbours and Residents of the Neighbourhood 0.26
Neighbourhood Council 0.58
Municipality 0.55

113



Jamileh Tavakolinia, Mohammad Kazem Shams Pouya

Table 18. The effect of social capital (trust) on local development (practical participation)

Social Capital Path Coefficient
Trust 0.36
Neighbours and Residents of the Neighbourhood 0.24
Neighbourhood Council 0.38
Municipality 0.28
Partnership
D mensio o L]

¥ A | w w

Sharing concerns 046 0.26 Trust in
| about neighborhood

neighbors —
problems

Neighborhood | | | Liking neighborhood 0.41 Local

Trustin | Trust
links Development |

neighborhood
council

The existence of 035 oy Trust in
|| intimate relationships " municipality

among neighbors o | y

a

.| Participation |&

- "

® (practical % = 30

dintension)

Figure 6. The path analysis model of the impact of social capital of tourist host communities in the local
development

Discussion

Before examining the implications of the results, it is necessary to categorise and
evaluate the approaches and studies of social capital. Capital means any asset which
generates the production capability including material capital, human capital,
knowledge capital, and social capital (Qodosi 2005): “social capital refers to the norms
and networks contributing people to engage in collective action” (Woolcock and
Narayan 2000: 225), and it pertains to the social relations between humans (Behzad
2003, Rutten et al. 2010). This was first considered by Hanifan (1916), who used the
term to refer not to the personal property but to “that in life which tends to make these
tangible substances count for most in the daily lives of people, namely goodwill,
fellowship, mutual sympathy, and social intercourse” (Hanifan 1916). This concept
was subsequently applied in the classic works of Jacobs (1961). Jacobs (1961) explained
that the compact social networks in the old and mixed suburban districts constitute a
form of social capital with more responsibility concerning the maintenance of
cleanliness, the absence of street crime, and the decisions on improving life quality,
compared to the agents of the formal institutions such as the police and the law
enforcement forces (Saadat 2007).
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The social capital was rooted in the works of sociologists like De Tocqueville,
Durkheim, Weber, Marx, and Simmel (OECD 2001, Majedi and Lahsaeizadeh 2007,
Shiani and Mousavi 2011). Over the past decades, Coleman (1988) and Putnam (1993)
were given abundant credit to the term “social capital” (Sharifian-Sani 2002, Macbeth
et al. 2004). According to Coleman (2000), social capital encompasses a variety of
categories with two basic components: they all involve some aspects of social
structures, and they facilitate certain actions of the actors — whether individuals or
institutional actors — within the structure.

However, the social capital of the actors of the society, whether in the traditional
society or in the modern society today, has an individual character and it is at the
disposal of the actor (Ejtehadi 2007). But the initial formation of social relations and
neighbourhoods takes place face to face in space, the continuation of which eventually
leads to the emergence of social capital (Khakpoor and Pyri 2006).

In a sense, the views and studies of social capital can be divided into two categories.
First, the studies that examine the totality of small or large human groups, such as
school, city, and society, and focus on “social convergence” and “social solidarity”
(Hanifan 1916, Putnam 1993, Putnam 1995, Fukuyama 2001).

For Putnam (1995), social capital involves trust, norms, and networks that facilitate co-
operation to gain common benefits. Such an approach fails to recognize the role of the
state in strengthening social capital by integrating competing factions within a
comprehensive dialogue and reducing social inequalities through welfare policies
(Macbeth et al. 2004).

Fukuyama (1999a) also sees the root of many social problems in the absence of social
capital. The component of trust and its importance in Fukuyama (1995)’s research is
also important (Sharifian-Sani 2002). Fukuyama (1995) sees social capital as
inconsistent with government involvement: “cultures inclined toward voluntary
associations (...) can create large economic organisations spontaneously and do not
need the state’s support” (Fukuyama 1995). Fukuyama (1999b) examines the
relationship between social capital and civil society. In general, the Putnam (1993) and
Fukuyama (1995) approach can be placed at the macro level, and Bourdieu (1986)’s
view at the micro level (Ghaneirad and Hosseini 2005).

Trust is one of the elements of civil society and it plays a role in the interaction between
the state and the people (Mousavi et al. 2012). Trust is critical to the well-being of
citizens. Of course, interpersonal trust is not just a matter of economic issues. People
seem to have more satisfying lives when they live in an environment of trust and
trustworthiness, and when they are more trusting and trustworthy themselves, even
controlling for income (Algan 2018).
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Evidence shows that, in an integrated community, transaction costs (costs of
information, monitoring contracts, conflicts) are considerably reduced due to the
extension of trust networks. Moreover, societies with high levels of trust can overcome
agency problems more easily (Gnesi 2010). For example, transaction costs may be
lowered as a result of cooperation and trust embodied in inter-firm or intra-firm
networks. Trust is likely to reduce the cost of negotiations, incomplete information,
and inessential bureaucracy (OECD 2001). Furthermore, social capital at the
individual/household level will facilitate access to the market and it will increase
income through markets because outside connections and networks are also included
in the social capital (Sakurai 2006). In the present study, trust in the neighbourhood
council as the elected institution of the people was more than trust in the municipality
as a government institution whose members are appointed. Although the residents
collaborate with the municipality to advance local projects, if city managers keep their
promises and interact more with the local communities, it will also increase social
capital and reduce the service costs.

Second, there are the researchers who, by analysing the relationship between the
individual and the society, have once again introduced the concept of “social
structure” and its impact on the individual and his behaviours (Bourdieu 1986,
Coleman 1988, Coleman 2000).

Bourdieu (1986) considers social capital as a relatively durable network of more or less
institutionalised relationships with cognition and commitments like mutual trust. He
was one of the first theorists to extend the concept of capital beyond the economic
sphere with its emphasis on material exchange, including non-economic forms of
capital, such as cultural and social capital. According to Bourdieu (1986), capital is
represented in four basic forms, each of which can be exchanged or ‘cashed in’ for any
other form. These are economic, cultural, social, and symbolic capital.

Bourdieu’s approach emphasises the role of the individual, which implies the need to
investigate the networks and investment in social relations (Righi 2013). He postulates
that social capital reproduces inequality in a particular way by allowing some people
to mobilise capital for their benefit by taking out of the picture the vulnerable
populations (Manzano Nunez 2016). In sum, Bourdieu (1986)’s approach is concerned
with both content and context, offering wide-ranging theoretical insights into class
dynamics (as well as many other issues) and nuanced analyses of how people
understand and navigate through cultural distinctions, and it is inconveniently
complex for a policy idea intended to be generally applicable (Smart 2008).

Many international organisations consider social capital as an important tool of
economic policies, and they invest in its production and measurement. Some
institutions also have played a role in the normalisation of social capital. The
international financial institutions ground their development strategies in developing
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countries on strengthening the civil society and social participation, considering social
capital as a tool to alleviate poverty and inequality (Gnesi 2010). The World Bank (1998)
explicitly considers social capital as a policy tool. The Social Capital Initiative, launched
in 1996, operationalized the concept of social capital, carrying out many research
activities on definition and measurement issues. Besides, local development projects
funded by the World Bank are largely based on the strengthening of voluntary
organisations, as a means to promote the effective management of public services and
common-pool resources (World Bank 1998).

The World Bank (1998) has wholeheartedly embraced social capital as it has attempted
to move beyond the so-called Washington Consensus of global deregulation and
market promotion (Smart 2008). The World Bank (1998) identified the social capital of
society as including the institutions, relationships, attitudes, and values that govern the
interactions among people and contribute to economic and social development. The
study found that social capital is not just the sum of the institutions that make up the
foundation of the society, but it also acts as a glue that binds them together. It includes
the shared values and rules for social conduct expressed in personal relationships,
trust, and a common sense of “civic’ responsibility that creates society as more than just
a collection of persons (World Bank 1998).

United Nations (2008) focused on two important areas: 1) the ability of a society to
work together, 2) a stable political, legal, and cultural framework. Therefore, the
indicators that focus on linking and bridging the networks would seem most relevant
to the SC approach (United Nations 2008).

OECD (2001, 2013b) has identified the difference between social capital and other types
of capital. Firstly, social capital is relational rather than the property of any one
individual, whereas some other forms of capital (human, produced economic and
natural) can either belong to or be appropriated by individuals or businesses. Also,
important is that social capital is created by societal investments of time and effort, but
less directly than it is the human or produced economic capital.

In total, the results showed that institutions, especially local institutions such as
councils, have an important role in increasing the people’s participation in
neighbourhood affairs and thus improving tourism and local development. Thus, as
Coleman (1998) points out, the capacity of the social structure and social environment
facilitates certain actions of actors. Of course, although Bourdieu (1986) and Coleman
(1988) emphasise the intangible nature of social capital compared to other forms of
capital, the results of the present study showed that by strengthening social capital,
local development can be witnessed, especially in the practical dimension. The present
paper confirms Hwang’s (2012) research on the role of social capital in local
development. At the same time, classifying participation in both mental and objective
dimensions is one of the highlights and benefits of our study.
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The results of the article also indicate that the amount or size of social capital in the
process of a social relationship can increase or decrease; increasing and “accumulating”
this capital creates goodwill and mutual trust among the actors. This is in line with the
views of Hanifan (1916) and Coleman (1990).

Uphoff (2000) also divides social capital into two categories: (a) structural, and (b)
cognitive. These categories are fundamental for understanding social capital. The
structural category is related to various forms of social organisation, particularly roles,
rules, precedents, and procedures, and also to a wide variety of networks that
contribute to cooperation, and specifically to mutually beneficial collective action,
which is the stream of benefits that results from social capital. The cognitive category
derives from mental processes and resulting ideas, reinforced by culture and ideology,
norms, values, attitudes, and beliefs that contribute to cooperative behaviour (Uphoff
2000). In this research, both aspects have been considered and, as Uphoff (2000) points
out, the existence and continuity of each of these two types of social capital is
problematic without the other, and the two are interrelated. Of course, contrary to
Ostrom (2000)’s view that emphasises the role of large-scale institutions in facilitating
social capital, micro-scale institutions including the neighbourhood council played an
important role in this study.

In a more useful and comprehensive division, Woolcock and Narayan (2000)
distinguish between four basic approaches to the social capital theory. The
communitarian perspective equates social capital with such local organisations as
clubs, associations, and civic groups. The networks' view, which attempts to account
for both its upside and its downside, stresses the importance of vertical as well as
horizontal associations between people and of relations within and among such
organisational entities as community groups and firms. The institutional view argues
that the vitality of community networks and the civil society is largely the product of
the political, legal, and institutional environment.

It should be noted that neither the state nor societies are inherently good or bad;
governments, corporations, and civic groups are variable in the impact that they can
have on the attainment of collective goals. States, firms, and communities alone do not
possess the resources needed to promote broad-based, sustainable development;
complementarities and partnerships forged both within and across these different
sectors are required. So, some scholars have recently proposed what might be called a
synergy view, which attempts to integrate the compelling work emerging from the
networks and institutional camps.

Therefore, in this research, the municipal institution was considered as a representative
of the government at the local level, the neighbourhood council as a symbol of the civil
society and elected by the people, and the local community as urban cells and the
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smallest scale of urban planning, while the people’s connections with each other and
their trust were measured at different levels.

However, social capital in different countries has had certain results and consequences.
In East Asia, governments have also invested in social capital by creating policies that
provide an enabling environment for growth. In a study of Italy, Putnam et al. (1993)
argue that a large number of voluntary associations among the people in Northern
Italy explains the region’s economic success. Switzerland, where the cantons joined in
a confederation that supported the common objective of creating a sovereign state,
offers an example of successful micro and macro level interaction. Local institutions
are not initially required to share norms among themselves, other than the norm that
is also common to the macro institution. But cohesion is likely to improve (through
bonding and overlapping norms at the local level) as institutions work toward a
common objective. This mutually reinforcing interaction between the micro and macro
levels increases the stock of social capital. The transition economies of Eastern Europe
and the former Soviet Union provide a dramatic instance of the importance of a
constructive interaction between macro and micro level social capital and the costs of
the absence of such interaction (Serageldin and Grootaert 2000).

It is necessary to mention that the study of the evolution and measurement of social
capital, due to the qualitative and abstract nature of the concept of social capital, and
finding a definite and acceptable number to express the social capital available in a
large and complex society like Iran, it is not impossible, but it is a very difficult task,
and especially if the available resources are not to be reliable the problem will be
doubled. In many countries of Western Europe and North America, a lot of required
information is collected through surveys called “public social surveys”, as well as
censuses that are conducted regularly and at short intervals. Unfortunately,
information is not produced regularly in Iran and there is only one project surveying
the values and attitudes of the population, which was carried out in 2000 and 2003, but
relying on its data cannot give a complete picture of the long-term changes of the
Iranian society.

Therefore, to explain the status of social capital in Iran, one should refer to upstream
documents such as the 20-year vision document (Salehi Amiri and Amir 2013). On this
horizon, the Iranian society is to be developed in accordance with its cultural,
geographical, and historical requirements and based on ethical and Islamic, national,
and revolutionary principles and values with an emphasis on religious democracy,
social justice, legitimate freedoms, protection of human dignity and rights, and
benefiting from social and judicial security. Additionally, it is envisaged for Iran to
have advanced knowledge, and the ability to produce science and technology (Islamic
Parliament Research Center 2003).
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At the micro level, research also indicates a decrease in social capital in Iran (Tajbakhsh
et al. 2003, Souri 2005, Abdolahi and Moosavi 2007, Dini Torkamani 2007). The results
of the above research show that old or intra-group social capital (among acquaintances)
is more than new, as well as inter-group social capital (among strangers). As we move
from the family level to higher levels, i.e. relatives, friends, colleagues, neighbours,
fellow citizens and compatriots, the number of social capital decreases, which is
consistent with the results of the present study. Accordingly, regarding local
development, the trust should be generalised from blood-related and informal
relations toward formal and institutional levels. Therefore, the findings of this article
confirm the results of the World Bank (1998) and the OECD (2013b). It is worth noting
that trust in the neighbourhood council played the greatest role in the success of the
municipality in providing local and tourism services, indicating the interaction of the
residents with this institution and the important role of this local institution in
promoting and realising local development. All these cases indicated that increasing
trust also can play a role in reducing costs, which in turn corroborates with the results
of the OECD (2001) and Gnesi (2010).

As Putnam (1993) points out, part of this refers to the ability of the individuals to build
“bonds” within their group and “bridges” to other groups and it is deeply tied to the
belief that the quality and quantity of group activity are key sources of a community’s
strength and its ability to work for its betterment. As explained in this article, the
component of neighbourhood links has played an important role in social capital,
which is related to the cognitive social capital, and it is necessary that the governing
institutions also play a more important role as mediators in this field, and they need to
have more interaction and synergy with the local community. In total, if the
organisational structure is more horizontal, its institutional success rate will increase
in social participation.

Conclusions

The present study aimed to evaluate the role of the social capital of tourist host
communities in the local development in the Darakeh neighbourhood, which is located
in district 1 of Tehran. Based on the extensive research conducted in this article, it can
be said that in most studies, social capital is considered either as an individual
characteristic, which emphasises relationships and, according to Bourdieu (1986), it is
exchangeable, or as an attribute of a society (OECD 2013b), which focuses on the role
of networks that facilitate co-operation to gain common benefits (Putnam 1995, OECD
2001) and, to govern the interactions among people and to contribute to economic and
social development (World Bank 1998). Within this approach, social capital is based on
interpersonal and generalised trust. But the present study focuses on both features of
social capital.
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Social capital, with the components of trust and neighbourhood links, and local
development, with the component of mental and practical participation, were
examined by using the regression analysis. Finally, the path analysis model was
drawn. The results indicated that the social capital of tourist host communities plays a
role in the local development, based on the components of neighbourhood links and
trust. Of course, classifying participation in both mental and objective dimensions is
one of the highlights and benefits of our study.

In general, the components of neighbourhood links and trust played a greater role in
explaining local development, especially in terms of mental participation. By
separating the variables of neighbour links, sharing concerns about the problems in the
neighbourhood with the residents could play a higher role in the local development.
However, among the variables of the component of neighbourhood links, liking the
neighbourhood and sharing the concerns played the most important role in the local
development in terms of the mental dimension of participation. Therefore, only
sharing the concerns about the problems of the neighbourhood is not sufficient for the
residents’” willingness for participating and paying attention to the problems of the
neighbourhood by the local authorities and managers. Thus, liking the neighbourhood
by the residents played the main role in local development in terms of mental
participation. Among the components of neighbourhood links, sharing concerns, along
with the existence of intimate relationships among the residents could significantly
influence the local development in terms of a practical dimension. Therefore, the
existence of the intimate relationship along with other options including the sharing
concerns about neighbourhood issues is very important for following the
appointments to address the neighbourhood problems and participating in making
decisions and the success of the municipality in providing local services and tourism.

Regarding the component of trust, the results of the linear regression indicated the
effect of trust on local development, especially from the perspective of the mental
dimension of participation. Among the options of trust, trust in the family and the
neighbours could slightly affect the local development in mental and practical
dimensions of participation. Accordingly, regarding local development, trust should
be generalised from blood-related and informal relations toward formal and
institutional levels.

The significant role of the neighbourhood council in the local development could
enhance its importance in responding to the citizens and developing neighbourhoods,
compared to the other options. The results of the analysis showed that the trust in the
neighbourhood council and municipality had the greatest role in the residents’
willingness to participate in the neighbourhood decisions regarding mental
participation, following appointments with the local managers to express the
neighbourhood issues, and participating in the neighbourhood decisions. It is worth
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noting that trust in the neighbourhood council played the greatest role in the success
of the municipality in providing local and tourism services, indicating the interaction
of the residents with this institution and the important role of this local institution in
promoting and realising local development.

All these cases indicated that increasing trust can also play a role in reducing costs.
Hence, trust is considered as the foundation of sincere relationships, and, together with
other options such as sharing the neighbourhood problems and following appoint-
ments to express neighbourhood problems, it is leading to the realisation of sustainable
local development in conjunction with neighbour links. So, the presence of local
managers in the neighbourhood and the creation of public spaces can contribute to the
continuation and enhancement of the motivation among the neighbourhood residents
to pursue neighbourhood affairs and to participate in its practical dimension. Finally,
the municipality and council can benefit from this potential to provide better service to
tourists. Overall, this paper demonstrated the role of social capital in local
development which was examined and approved in the context of a developing
country, and therefore it is necessary to follow this issue by other researchers.
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Introduction

The term “rural area” needs to be well understood and defined for rural planning and
rural development policies. Effective rural development policies need to be based on
an accurate and consistent classification of the main characteristics of different regions.
Developing a consistent rurality index and defining the territories by their rurality
levels is important for the identification of both needs and opportunities of rural areas
(Li et al. 2015). Historically, rural development and rural areas have been primarily
associated with non-urbanization and agriculture. However, Isserman (2005) gives an
example of the Grand Canyon, USA. The Grand Canyon is in metropolitan America,
and, at the same time, it has more than a million farmers. Therefore, the separation of
territories as town or country, rural or urban does not reflect the complex reality of
today (Isserman 2005).

A thorough and accurate understanding of the main characteristics of different rural
areas and the classification of rural areas by their rurality levels can provide important
information for decision-makers and policymaking. In other words, more knowledge
on rurality allows more inclusive policies in regional/rural planning (Temel 2013, Li et
al. 2015).

Turkey, as a developing country, has been struggling with regional imbalances for a
long time. Since the beginning of the planned development period in 1963, many plans,
programs, projects, and policies have been put into practice to decrease the regional
disparities. Regional development plans, provincial development plans, the local-
regional-sectoral incentive system, and the Priority Regions in Development (PRD) are
the first initiatives that come to mind among the tools that have been implemented so
far for a balanced regional development in Turkey. In addition, the National Rural
Development Strategy (NRDS) 2014-2020 is an important strategy for achieving rural
development and reducing rural to urban migration (Turkish Republic Ministry of
Agriculture and Forestry 2015). However, as explicitly stated in the NRDS, there is any
rurality index showing which areas in Turkey are defined as “rural” (Turkish Republic
Ministry of Agriculture and Forestry 2015). In this context, the necessity of the
production of a new definition of rural areas is also evaluated within the scope of
NRDS: “in addition to the study to define what a rural area is, a general rurality index
study will be conducted for rural areas at province and district level if needed”
(Turkish Republic Ministry of Agriculture and Forestry 2015: 15).

Defining rural areas in a consistent way is an important issue for Turkey. Because the
rural population, the rural employment (agricultural employment) and the size of rural
economic activities (agriculture and farming) still have great importance for the
economy of Turkey. According to the Turkish Statistical Institute (TUIK), nearly 8% of
Turkey’s total population (6.4 million people) live in villages (in other words, in rural
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areas) and 18% of the total employment (about 5.3 million people) are employed in the
agricultural sector by the year 2018 (Table 1). As of 2017, the share of the agricultural
sector in GDP is 6%. In addition, according to World Bank Data, the rural population
in Turkey is 24% by the year of 2019.

Table 1. Population of provincel/district centers and towns/villages by years

Year Total population Province and Share Towns and villages Share
district centres (%) (%)
1927 13 648 270 3305 879 24.2 10 342 391 75.8
1940 17 820 950 4 346 249 244 13 474 701 75.6
1950 20947 188 5244 337 25.0 15702 851 75.0
1960 27 754 820 8859 731 319 18 895 089 68.1
1970 35605 176 13 691 101 38.5 21914 075 61.5
1980 44 736 957 19 645 007 439 25091 950 56.1
1990 56 473 035 33326 351 59.0 23 146 684 41.0
2000 67 803 927 44 006 274 64.9 23797 653 35.1
2007 70 586 256 49 747 859 70.5 20 838 397 29.5
2008 71 517 100 53611723 75.0 17905 377 25.0
2009 72 561 312 54 807 219 75.5 17 754 093 245
2010 73722 988 56 222 356 76.3 17 500 632 23.7
2011 74 724 269 57 385 706 76.8 17 338 563 232
2012 75 627 384 58 448 431 77.3 17178 953 22.7
2013 76 667 864 70 034 413 91.3 6 633 451 8.7
2014 77 695 904 71 286 182 91.8 6409 722 8.2
2015 78 741 053 72 523 134 92.1 6217919 7.9
2016 79 814 871 73 671 748 92.3 6143123 7.7
2017 80 810 525 74761132 92.5 6049 393 7.5
2018 82 003 882 75 666 497 92.3 6337 385 7.7

(%) Differences in the population of “province and district centres” and “towns and villages” compared to the
previous year resulted from the administrative division changes regulated by the Law no. 5747.

(**) Differences in the population of “province and district centres” and “towns and villages” compared to the
previous year resulted from the administrative division changes regulated by the Law no. 6360.

Source: Turkish Statistical Institute (TUIK)

This study aims to develop a rurality index at provincial level for Turkey. As we know,
to our knowledge, this study is the first attempt to calculate the rurality index at
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provincial level in Turkey. By doing so, we aim to present the current rural situation of
Turkey at provincial level, to obtain comparable results among the provinces by
rurality levels, and to provide useful information to policy makers for rural
development policies. The following steps have been implemented in the study to
define, to develop and to calculate the rurality of provinces in Turkey:

e Similar studies were examined, and the data set was generated. At this stage,
new variables that have not been used before were added to the data set as
well as the variables obtained from similar studies.

¢ The appropriate analysis method was chosen according to the purpose of the
study.

e In the first stage of the analysis, the importance of the criteria was calculated.
In the second stage, using the importance levels in the decision-making
analysis, the rurality levels of the provinces were calculated.

¢ In the last stage, Turkey’s provinces, based on their rurality levels, were
grouped and mapped in five different categories.

Defining rural areas and measuring rurality

The concept of “rural development” has gained importance especially in the last 15-20
years. The search for improving the living conditions and the welfare of rural people
has gained momentum recently in connection with the strategies developed to create
an environment for those people that live in prosperity (Kaypak 2012). In the period
after the 1950s, rural areas have undergone significant changes/challenges and their
importance in regional development has gradually increased (Inal Cekig and Okten
2009). Basically, agricultural development is concerned with improving the living
conditions and economic well-being of farmers, herders, and agricultural workers. It
mainly focuses on the utilisation of land-intensive natural resources such as
agriculture, livestock, forestry, and fisheries. It includes improving agricultural
resources (such as land, irrigation, human capital, and rural infrastructure),
agricultural services, agricultural incentives, and technologies (International Fund for
Agricultural Development 2016).

Rural development, on the other hand, is a broader concept than agricultural
development. In general, it is defined as the process of improving the economic well-
being, social welfare, and quality of life of individuals living in rural areas (Turkish
Republic Ministry of Agriculture and Forestry 2015). According to the International
Fund for Agricultural Development (2016), rural development is defined as the process
of improving the opportunities and well-being of people in rural areas and it includes
human development, social and environmental objectives, in addition to economic
objectives. Therefore, rural development covers health, education, and other social
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services. It also uses the multi-sectoral approach for the promotion of agriculture,
mining, tourism, leisure, and niche manufacturing (Figure 1).

Rural poverty Agricultural Rural Rural Inclusive Rural Structural

reduction and Development Development Transformation Transformation Transformation
inclusion

—

Figure 1. Agricultural development, rural development, and rural transformation.
Source: International Fund for Agricultural Development (2016)

There is no single generally accepted definition of rurality. Rurality is a dynamic
phenomenon that can be defined according to different perspectives (Woods 2011).
This blurriness in the definition of rurality has attracted the attention of many
researchers and it has led to the determination of the variables that should be used in
defining rurality (Hoggart 1990, Halfacree 1993, Pierce 1996). In fact, since rurality
covers a wide area, it can be measured and defined with different variables according
to the focused perspective (Ilbery 1998, Bryden 2002, Ballas et al. 2003, Labrianidis 2004,
Network of Independent Agricultural Experts in the CEE Candidate Countries 2004).
Indeed, the definition of rural life varies according to the perception of each individual
who lives in the rural (Halfacree 1995, Hoggart et al. 1995, Ilbery 1998). For this reason,
the broad category ‘rural’ is obfuscatory, whether the aim is its description or
theoretical evaluation, since intra-rural differences can be enormous and rural-urban
similarities can be sharp (Hoggart 1990). Except for all these uncertainties, the
knowledge and understanding of rural settlements’ patterns and functions were
constructed through the quantitative analysis of population data, measurements of
distance between the settlements, and enumerations of service provision, combined
with a range of socio-economic data (Woods 2011).

In its traditional definition, the “rural” area is defined as the area where the agricultural
sector and agricultural activities are dominant, whereas the “urban” area is defined as
the area where there are industrial and service activities. Until the 1970s, the
industrialisation and tertiarisation of the economy coincided with the urbanisation
process since urban areas have new job and entrepreneurship opportunities in the
industrial-service sectors. Rural areas, on the other hand, remained as an ideal space
for modern commercial agricultural activities (Saraceno 1994).
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The rural area briefly defines the places where rural development activities can be
carried out. In Turkey, the settlements with a population of less than 20,000 people
(province and district centres, towns, and villages) are considered as “rural areas” in
the NRDS (Turkish Republic Ministry of Agriculture and Forestry 2015). Bakirci (2007)
made a more comprehensive definition of rural areas in Turkey. He defined rural areas
as the areas where the population density is low, economic activities are
predominantly agricultural, natural conditions and traditional values are dominant in
the shaping of life and social facilities (such as education-health-communication) are
underdeveloped. Also, these areas provide recreation opportunities for the urban
population, and they have strong social ties with them (Bakirci 2007).

Although there is no single definition agreed upon in Turkey, it is observed that
different definitions are made in different studies. However, due to the rapid
development in the rural areas and the economic and social transformation in the
countryside, it is not easy to define a rural area based on the distinction between urban
and rural areas. Therefore, rural areas must be redefined. Using the population size
alone is not sufficient for the definition of a rural area. Rather than making a single
definition, countries also make different definitions including variables such as
geography, environment, economic structure, and population (Yildiz 2009).

Various international institutions / organisations (such as OECD and the European
Commission) and researchers have made different rural indicators and rural
definitions in order to better define rural areas and to develop appropriate policies for
rural areas. In literature, the studies by Cloke (1977), OECD (1994, 1996), Weinert and
Boik (1995), and Dahly and Adair (2007) are the main ones. Cloke (1977) calculated the
rurality index of England and Wales by the year 1961 and 1971 censuses. He performed
the Principal Component Analysis using 16 variables and, as a result of the study, he
found that the most rural region was Newcastle Emlyn.

Cloke (1977)’s methodology was widely used by various studies, and it proved as a
useful tool to calculate the rurality levels of England and Wales. For example, Cloke
and Edwards (1986) calculated the same rurality index using data from the 1971 and
1981 censuses, while Harrington and O’Donoghue (1998) created an index of rurality
for the 1991 census data. Weinert and Boik (1995) identified rurality within the
framework of health. They used only two variables: (1) the population of the county of
residence (as reported in the census), and (2) the distance to emergency care as
indicated by the self-report of study participants (Weinert and Boik 1995).

Some studies have been carried out in various countries for the continuous assessment
of the rurality level. For example, studies on the change of rural areas were conducted
by Cloke (1977), Cloke and Edwards (1986), and Harrington and O'Donoghue (1998)
for England and Wales; by Ocafia-Riola and Sanchez-Cantalejo (2005), and Prieto-Lara
and Ocana-Riola (2010) for Spain; by Gulumser et. al. (2009) for Turkey; and by Long
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et. al. (2009a, 2009b) for China. Within the context of the rural-urban continuum,
Ocafna-Riola and Sanchez-Cantalejo (2005) calculated the rurality index of Spanish
municipalities based on the Principal Component Analysis using the 1991 population,
housing, and household survey data. Prieto-Lara and Ocafa-Riola (2010) replicated
and updated the study of Ocafa-Riola and Sdnchez-Cantalejo (2005) in order to capture
the changes of the rurality level of Spanish municipalities, using the data of the 2001
census of population. They found that only 10% of the Spanish municipalities have
changed their rurality status between 1991 and 2001 (Prieto-Lara and Ocana-Riola
2010). Li et al. (2015) calculated China’s rurality index using the data of the year 2000
and 2010 while performing the principal component analysis. As a result of the
analysis, in which China was defined with six levels of countryside, it was observed
that the Northern regions are less rural, while the rural areas were higher in the
Southern and inner parts (Li et al. 2015).

Giiliimser et al. (2010) compared the rurality levels of Turkey with 25-member
countries of the European Union. In this study, countries were evaluated based on
factors of underdevelopment, demography, urbanisation, higher education, and
industrialisation. According to the results obtained in the study using the factor
analysis, Turkey was identified as the country with the highest rurality index.

The determinants of rurality may vary among countries with different social
backgrounds. Therefore, the selection of the variables used to construct the index
should be based upon the context and social structure of the areas that are being
studied (Harth et al. 2005, Ocafia-Riola and Sanchez-Cantalejo 2005, Nestorova Dicka
et al. 2019). In the literature, various indicators were used to define rurality (Table 2).

Table 2. The main rurality indicators in the literature

Variables Studies
Population size Waldorf (2006), Nestorova Dicka et al. (2019)
Population density Cloke (1977), Harrington and O’Donoghue (1998), Ocafia-

Riola and Sanchez-Cantalejo (2005), Prieto-Lara and Ocana-
Riola (2010), Braga et al. (2018), Galluzzo (2018), Nestorova
Dick4 et al. (2019)

Population growth rate Gllumser et al. (2010)

Mean age Nestorova Dick4 et al. (2019)

Percentage of population between 0-14  Cloke (1977), Harrington and O’Donoghue (1998), Ocana-

age, 14-49 age and above 65 age Riola and Sanchez-Cantalejo (2005), Prieto-Lara and Ocafia-
Riola (2010), Galluzzo (2018), Nestorova Dicka et al. (2019)

Percentage of employment in Cloke (1977), Ocafia-Riola and Sanchez-Cantalejo (2005),

agriculture, manufacturing, and Giilimser et al. (2010), Prieto-Lara and Ocafia-Riola (2010)

service sector in the total employment
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Variables Studies
Agricultural area (percentage in the Giiliimser et al. (2010)
total area)
Migration rate Prieto-Lara and Ocafia-Riola (2010), Galluzzo (2018),
Nestorova Dicka et al. (2019)
Fertility and mortality rates Giiliimser et al. (2010)
Housing (number of houses, Cloke (1977), Harrington and O’Donoghue (1998), Giiliimser
percentage of inhabited housing, et al. (2010), Nestorova Dicka et al. (2019)
household density etc.)
Schooling rate Giiltimser et al. (2010)
GDP Giiltimser et al. (2010), Galluzzo (2018)
Distance to the nearest urban area Cloke (1977), Harrington and O’Donoghue (1998),

(with 50-100-200 thousand population)  Nestorova Dicka et al. (2019)

It is seen that different data are used depending on the purpose of the study and the
region. Population density, the percentage of the population above 65 age, the
percentage of active population (15-49 age), the percentage of employment in
agriculture, manufacturing and service sectors in the total employment are widely
used variables. Along with these variables, various additional indicators are also used
such as the highway length, CO2 emissions, electricity consumption (Giiliimser et al.
2010), and time accessibility to the hospital (Nestorova Dicka et al. 2019).

Nestorova Dicka et al. (2019) determined the rural level of Slovakia in 2015 by
considering various socio-economic factors using 14 different variables. These are: (1)
population, (2), population density, (3) mean age, (4) percentage of population between
0-14 age, (5) percentage of population above 65 age, (6) percentage of population
between 14-49 age (active population), (7) migration rate, (8) percentage of
unemployed population in active population, (9) percentage of migrated active
population, (10) percentage of inhabited housing, (11) percentage of family houses in
all houses, (12) percentage of new houses built between 2010-2011 in total houses, (13)
time accessibility to hospital, and (14) time accessibility to city with 50-100-200
thousand population. In this study, in which the principal components analysis was
used in parallel with similar studies in the literature, it was concluded that the western
region of Slovakia is less rural than the eastern region (Nestorova Dicka et al. 2019).

Zhao et al. (2019) calculated the rurality index for Auckland and Northland regions of
New Zealand. Unlike similar studies, rurality was evaluated from a health services
perspective. While health criteria were included in the analysis during the calculation
of the index, data used extensively in similar studies (such as the percentage of the
population living on agriculture, animal husbandry or fishing, and the ratio of natural
areas to the total area) were also included in the analysis (Zhao et al. 2019). In the study,
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the Multiple Logistic Regression analysis was conducted and it was concluded that the
regions were low rural (Zhao et al. 2019).

Methodology

“Rurality” has a structure that cannot be calculated with a single explanatory variable
and it should be calculated by considering more than one variable. On the other hand,
each variable does not affect the rurality level with the same intensity. Therefore, it is
necessary to start calculating the rurality level by calculating the significance level of
the variables. In addition, the model must allow comparison and ranking functions
and it must be able to analyse with multiple alternatives and variables. Within the
scope of these objectives, the Multi Criteria Decision Making (MCDM) method was
used in the study. It is thought that the MCDM methods have a working mechanism
that can give correct answers to the aims of the study.

The MCDM methods, which do not lose their ability to analyse in various situations
(such as different measurement units, decision-maker’s value judgments, missing
information etc.), refer to multiple analysis methods adopting different approaches to
the same objective rather than a single method (Hwang and Yoon 1981, Kuru and Akin
2012). Among MCDM methods, it was decided to use the Entropy method in
determining the weights of the criteria, and the TOPSIS method in order to list the
alternatives.

According to Shannon's Entropy approach, the degree of significance of the criterion
depends on the nature of the data as well as on the subjective judgement of the decision
maker (Cinar 2004). According to the entropy method, the most important data group
is the group with the greatest irregularity (i.e., the largest entropy). The steps of the
entropy method are as follows (Dashore et al. 2013, Tus Isik and Ayta¢ Adali 2017):

1. The decision matrix is normalised to eliminate the contradictions in different units
of measurement (Py):

Py = sV o)
i. - —’ j 1
! Zoa;
2. The entropy of j criterion is calculated:
m
5= (lnln(m))z [Py = Py ;v )

i=1
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3. The uncertainty is calculated as the degree of diversity:
dj=1-E;V9; ()
4. Weights (wj) are calculated as the significance of j criteria:

d;
Wissn g0V )
Jj=1 J
Where i is the alternatives, j is the criteria, m is the number of alternatives, aj is the
performance value of alternatives, Pj is the normalised values, E; is the output entropy,

dj is the variation coefficient and wj is the weight of entropy.

Hwang and Yoon (1981) developed the TOPSIS as a MCDM technique (Shyjith et al.
2008, Ustasiileyman 2009), the second method used in this study. The logic of the
TOPSIS method is to determine the positive and negative ideal solution, then to rank
alternatives based on the relative proximity to the ideal solution. The positive ideal
solution is a solution that maximises the benefit criterion and minimises the cost
criterion. On the contrary, the negative ideal solution minimises the benefit criterion
and maximises the cost criterion. The most appropriate option is the one closest to the
ideal solution and the farthest from the negative ideal solution (Wu et al. 2008, Akyiiz
et al. 2011). The steps of the TOPSIS method are as follows (Alp and Engin 2011,
Roszkowska 2011, Yildirim and Onder 2015):

1. A m*p size initial decision matrix is created in which alternatives and criteria are
combined:

A = [all alZ a21 aZZ ...... alp azp ...... aml amz ......... amp ] (5)
2. The decision matrix (N) is standardised. It is calculated from the matrix A:
N (6)

= [nll nlz n21 n22 ...... nlp nzp ...... nml nmz ......... nmp ]

One of the most frequently used methods of calculating the normalised value 7 is as
follows:

o & )
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3. The weighted standard matrix is created by multiplying w; by i

[W1”11 Wall1p Willp1 Wallpp =oo oo Wnllyp Wpllyp oo 0 W1 WMy 000 o Wi | 8)

4. The positive ideal (A+) and negative ideal (A-) solutions are calculated. In order to
form a set of ideal solutions, the biggest (the smallest if the related evaluation factor is
minimised) of the weighted evaluation factors (column values) in the (V) matrix is
selected:

Vi = {maxV;;|j € J,minV;|j € J} ©)

5. The separation measures are calculated by using the Euclidean distance formula to
reach the optimum alternative:

§*= Z (Vij - V]*)Z (10)
=1

§™ = Z vy —v ) (11)
j=1

6. The closeness to ideal solution is calculated and the share of the negative
discrimination criterion within the total discrimination criterion is examined:

S
LTSI+t (12)

7. Alternatives according to the proximity to the ideal solution (C;’) are ranked.

Where A is possible alternatives, m is the number of alternatives, p is the number of
criteria, a7 is the value of i alternative with respect to j criterion, nj is the normalised
values of the jth criterion, wij is the weighted normalised value of the jt criterion.

Data set

In this study, in accordance with the literature and in addition to the literature, four
different sections and 18 variables were used in order to determine the rurality level
(Table 3).
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Table 3. Variables

Section Variable Source Data Year
Total Population TUIK 2018
Population Density TUIK 2017
Average Household Size TUIK 2017
(1) Demographic Average Growth Rate of Population TUIK  2013-2018
Indicators Average Net Migration Rate TUIK  2013-2018
Active Population (rate of population of 15-64 ages in total) =~ TUIK 2018
Crude Birth Rate (number of births per 1000 population) TUIK 2018
Infant Mortality Rate (number of deaths per 1000 live births)  TUIK 2018
Gross Domestic Product per capita TUIK 2017
(2) Economic Agricultural GDP per capita TUIK 2017
Indicators Service GDP per capita TUIK 2017
Industrial GDP per capita TUIK 2017
Number of Cattle per capita TUIK 2018
(3) Agriculture Number of Sheep per capita TUIK 2018
and Livestock Total Agricultural Area per capita TUIK 2018
(4) Urbanisation Number of Households TUIK 2018
and Highway Length per 1000 km? TUIK 2018
Infrastructure Electricity Consumption per capita TUIK 2018

Source: Turkish Statistical Institute data prepared by the authors

The term rurality does not only mean the regions that are low populated and relatively
less industrialised. Therefore, sparsely populated, and non-industrialized regions
remain very weak in the definition of the rural. In accordance with the priority “the
development of agriculture and animal husbandry in the country” in the development
plans in Turkey, we focused more on agriculture and livestock activities in addition to
other rurality indicators. For this reason, the number of indicators on agriculture and
livestock is much more in our data set compared to other studies. In the previously
studies conducted in Turkey aimed to measure the socio-economic development and
to generate a “socio-economic development index”, more generalised data sets (such
as population density, fertility rate, infant mortality rate, schooling rate, GDP) were
used (Dincer et al. 2003, Karabulut et al. 2004, Urfalioglu and Seyfullahogullar1 2004,
Ersungur 2007, Yilanci 2010, Sakarya and ibi@oglu 2015, Kart and Keser 2019,
Temurlenk and Abar 2019, Ozlii et al. 2020). As we know, there is no study focusing on
rurality at provincial level in Turkey. The current study separates from other studies
both in accordance with Turkey's development plans and also due to the contribution
to these plans.
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The data were obtained from the Turkish Statistical Institute, and they were used at
provincial (NUTS-3) level. The most up-to-date data were included in the study.
However, since some variables (active population, number of cattle and sheep per
capita, total agricultural area per capita etc.) are not found in the TUIK with their raw
form, they were added to the analysis after proportioning the provincial population of
the relevant year.

Results

The total population of Turkey in the year 2018 is 82,003,882 people and the average
population per province is slightly higher than 1 million people (Table 4). The highest
value for the total population is 15,067,724 (Istanbul) and the lowest value is 82,724
(Bayburt). The population density of Turkey is 105, the lowest population density is 11
and the highest population density is 2,892.

Table 4. Descriptive statistics

Variable Mean Min. Max.
Total Population 1012393 82274 15 067 724
Population Density 105 11 2892
Average Household Size 3 2 6
Average Growth Rate of Population 21.98 1.15 45.01
Average Net Migration Rate 29.88 2.64 51.01
Gross Domestic Product per capita 7 946.44 3489 17 827
Agricultural GDP per capita 3.44 0.06 10.40
Industrial GDP per capita 7.84 1.53 29.43
Service GDP per capita 13.74 6.49 39.54
Number of Cattle per capita 0.38 0.01 3.10
Number of Sheep per capita 0.95 0.01 5.21
Total Agricultural Area per capita 0.40 0 1.44
Active Population 0.91 0.85 0.97
Highway Length per 1000 km? 84.81 45.79 168.11
Number of Households 286 682 22201 4306 967
Crude Birth Rate 15.58 9.79 32.69
Infant Mortality Rate 9.20 4.62 17.24
Electricity Consumption per capita 2.51 0.67 8.07

First, the importance levels of 18 variables (criteria) were determined by the entropy
method. The highest weight belongs to the active population density and the lowest
weight belongs to the population density (Table 5).
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Table 5. Criteria weights

Rank Variable Coefficient
1 Active Population 0.055922
2 Average Household Size 0.055896
3 Highway Length per 1000 km? 0.055890
4 Infant Mortality Rate 0.055882
5 Average Net Migration Rate 0.055875
6 Crude Birth Rate 0.055867
7 Gross Domestic Product per capita 0.055864
8 Service GDP per capita 0.055861
9 Average Growth Rate of Population 0.055852
10 Agricultural GDP per capita 0.055792
11 Electricity Consumption per capita 0.055773
12 Industrial GDP per capita 0.055707
13 Total Agricultural Area per capita 0.055564
14 Number of Sheep per capita 0.055482
15 Number of Cattle per capita 0.055463
16 Total Population 0.054767
17 Number of Households 0.054710
18 Population Density 0.053831

The most significant variable in the provinces of Turkey is the number of active
population. It is observed that while the active population ratio is quite low in some
provinces, it is quite high in some other provinces (for example in Istanbul). This large
difference can easily be explained by the differences in the education and working
opportunities of the provinces. The other most important variables are the average
household size, the highway length per 1,000 km2, the infant mortality rate and the
average net migration rate. On the other hand, it is seen that the population density
has the lowest weight among the variables. From this point of view, it can be stated
that the population density of the provinces does not show great differences in general.
This criterion, which is frequently used in the studies in the literature, has been
replaced by the active population, which has a qualitatively stronger representation
ability in the entropy method results.

The results of the TOPSIS evidence five categories to divide the provinces according to
their rurality levels (Table 6). While the first level rurality represents the provinces with
the highest rurality level, the fifth level includes the provinces with the lowest rurality
level.
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Table 6. The rurality scores of Turkish provinces

First level rural provinces Second level rural provinces Third level rural provinces
Ardahan 0.838 Amasya 0.774 Canakkale 0.760
Kars 0.822 Bingol 0.774 Kirklareli 0.760
Igdir 0.817 Siirt 0.771 Usak 0.759
Bayburt 0.808 Bitlis 0.769 Elaz1g 0.759
Kirsehir 0.801 Kastamonu 0.769 Kiitahya 0.757
Mus 0.800 Tokat 0.765 Kirikkale 0.757
Agn 0.795 Hakkari 0.765 Artvin 0.756
Aksaray 0.792 Corum 0.765 Bolu 0.756
Tunceli 0.791 Sinop 0.765 Konya 0.755
Burdur 0.790 Giimiigshane 0.764 Mardin 0.755
Erzurum 0.787 Edirne 0.764 Batman 0.754
Karaman 0.787 Nevsehir 0.763 Balikesir 0.752
Cankirt 0.780 Isparta 0.762 Diyarbakir 0.752
Nigde 0.780 Sirnak 0.762 Adiyaman 0.749
Erzincan 0.779 Van 0.762 Sanliurfa 0.748
Yozgat 0.778 Kilis 0.761 Eskisehir 0.746
Sivas 0.776
Afyon 0.775

Fourth level rural provinces  Fifth level rural provinces

Malatya 0.746  Trabzon 0.730
Giresun 0.745  Mersin 0.728
Denizli 0.744  Zonguldak 0.726
Aydin 0.744  Sakarya 0.725
Bartin 0.744 Tekirdag 0.724
Kahramanmaras 0.744 Adana 0.720
Mugla 0.743  Yalova 0.719
Kayseri 0.740  Hatay 0.718
Karabiik 0.739  Antalya 0.715
Bilecik 0.738  Gaziantep 0.713
Rize 0.736  Bursa 0.687
Ordu 0.736  Kocaeli 0.672
Manisa 0.736 Izmir 0.656
Samsun 0.735  Ankara 0.644
Diizce 0.734  Istanbul 0.091
Osmaniye 0.733
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At first sight, the results show that our rurality index works well. It is seen that the
most rural provinces of Turkey are Ardahan, Kars, Igdir, Bayburt and Kirsehir, Mus
and Agr1. First, all of the provinces with the highest rurality level are located in the
eastern region of Turkey, except Burdur and Afyon (Figure 2). Ardahan, located at the
northeastern part of Turkey, is the third least populous city of Turkey with only 98
thousand persons and a population density with only 20 people per kmz. It has a -1.3
percent annual population growth rate and an almost -1.5 percent net migration rate
during the period 2013-2018. The share of the agriculture sector in the city’s total GDP
is 37.4 percent (the highest value among 81 provinces) and the agricultural production
per capita is 18,522 TL (the highest value among the 81 provinces).
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Figure 2. The rurality levels of Turkish provinces

Kars, the second most rural province of Turkey, is located next to Ardahan. It has
almost 289 thousand people and the population density is 28.4 persons per kmz2. The
annual population growth rate of Kars is -0.7 percent and the net migration rate during
the period 2013-2018 is -2.2 percent. The share of the agriculture sector in the city’s total
GDP is 31.6 percent. The city exports only 208 thousand dollars, having the lowest
export performance among the 81 provinces of Turkey.

Igdir is located next to the Kars, and it has the third highest rurality level. It produces
36.4 percent of its total GDP from the agriculture sector. Bayburt is the least populated
city of Turkey with 82 thousand people, and it has the fourth highest rurality level.
Tunceli has the lowest population density in Turkey with only 11 people per kmz2. Agr1
has the lowest net migration rate with -2.8 percent in the period of 2013-2018.

On the contrary, the provinces with the lowest rurality index are Istanbul, Ankara,
Izmir, Kocaeli, Bursa, Gaziantep, and Antalya. Based on the results, it is seen that the
rurality level of Istanbul is considerably lower than the other provinces. Istanbul is the
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most populous city and the financial capital of Turkey having more than 15 million
people and a population density with 2,892 people per kmz. The city produces almost
263 million TL in industry and 596 million TL in the service sector. The share of the
industry sector in the total GDP is 31 percent and the share of the service sector is 69
percent. The share of the agricultural GDP is only o0.11 percent in the city’s total GDP.
Nearly one-third of Turkey’s universities are located in Istanbul and 27 thousand
academics work in these universities. Also, 30 percent of Turkey’s enterprises are
located in Istanbul. Istanbul produces 50.6 percent of Turkey’s total export and at the
same time 54 percent of the total import.

The province with the second lowest rurality score is Ankara, the capital of the
Republic of Turkey. Ankara is also the second most populous city in the country, and
it has a population density with 222 people per kmz2. The city produces 1.8 percent of
its GDP from the agriculture sector, 29.7 percent from the industry sector and 68.4
percent from the service sector. There are 17 universities and 46 R&D centres
specialised in fields such as computer, software, and defence industries.

Izmir, the third lowest rural province, is a port city located in the west and Turkey’s
third most populous city with more than 4.3 million people. It is a highly developed
city in terms of R&D, innovation, and human capital. Kocaeli, located at the east of
Istanbul, is considered Turkey’s “industrial capital”. Chemistry, automotive, and iron
steel are the biggest industrial sectors. The city has a major role in the automotive
industry with Bursa, another industrial city.

The most important result showing that our method works well is that while
evaluating the weaknesses of the criteria, such as the population and land area of
Karabiik, it also takes into consideration its superiority in the industry (as one of the
major provinces in iron and steel production in Turkey) and it does not assign a high
rurality score to Karabiik. This is also a reflection of the findings that the variable
selection and the weighting methods are consistently designed as well as the method.

Most of the cities with the highest rurality level are located in the eastern part of
Turkey. On the other hand, it can be clearly seen that the provinces with the lowest
rurality index are located at the western part of Turkey and concentrated at the
maritime. As a result of the analysis, nearly all provinces of the “First Level Rural
Provinces” are located on the east. This result is not surprising as Turkey’s eastern part
is much less developed than the western part and the disparities between them are
high (Ozlem Onder et al. 2010), which is often called the “East-West Divide”. There is
a huge difference between the eastern and the western part of Turkey in terms of
economic and social indicators such as per capita income, education, employment,
unemployment, salaries etc. (Ocal and Yildirim 2008, Filiztekin 2009, Celebioglu and
Dall’erba 2010). In terms of many socio-economic indicators such as population,
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income, GDP per capita, industry, employment, and financial indicators, Turkey’s
eastern part has remained quite backward compared to the West.

Discussion

The results obtained from this study are consistent with other studies that rank the
provinces in Turkey. Although there are slight differences in the ranking of some
provinces according to the data used by years, Istanbul is ranked first in terms of
development in all studies (Karabulut et al. 2004, Urfalioglu and Seyfullahogullar
2004, Ersungur et al. 2007, Yilanci 2010, Acar et al. 2019, Ozl et al. 2020). Istanbul is
followed by Ankara, Bursa, Kocaeli and Izmir, in general. For example, in the study
conducted by Dincer et al. (2003), the top five most developed provinces are Istanbul,
Ankara, Izmir, Kocaeli and Bursa, while the five least developed provinces are Bayburt,
Tunceli, Hakkari, Sirnak and Ardahan. According to the results obtained from this
study, while the first five provinces are the same, only Ardahan and Bayburt provinces
comply with our results as least developed provinces. In addition, Tunceli (73rd rank),
Hakkari (57th rank) and Sirnak (5oth rank) are included in the underdeveloped
provinces group in compliance with our study.

In the ranking of Acar et al. (2019), the most developed provinces ranked as Istanbul,
Ankara, Istanbul, Izmir, and Antalya, while the least developed five provinces are Van,
Hakkari, Mus, Agr1 and Sirnak. Temurlenk and Abar (2019), on the other hand, found
that the most developed provinces were Istanbul, Ankara, [zmir, Kocaeli and Bursa,
while the five least developed provinces were Agri, Siirt, Mus, Hakkari and Sirnak.
While the ranking of the five most developed provinces of the study is the same with
our results, Agr1 (75th rank), Siirt (61st rank), Mus (76th rank), Hakkari (57th rank) and
Sirnak (5oth rank) are at the bottom of the list in compliance with our study. It is also
clear that the rurality level of Turkey from the west to the east rises (the socio-economic
development level decreases from west to east), as mentioned in many other studies
(Dincer et al. 2003, Gulumser et al. 2009, Sakarya and Ibisoglu 2015, Acar et al. 2019).

Considering the analysis results, Eastern Anatolia and Southeastern Anatolia regions
are more homogeneous compared to the other 5 regions. In the Mediterranean, Aegean
and Black Sea regions, which have a coast to the sea and therefore they are
advantageous in terms of trade and tourism opportunities, this homogeneous structure
is disrupted, and the rurality index decreases because of these economic activities.
Izmir, Antalya, and Trabzon can be given as examples of these provinces.

In addition, in some studies in the literature, it is seen that even the regions that are
less rural in terms of socio-economic indicators are included in different groups by
showing differences among themselves (Yilanci 2010). Although the socio-economic
development level of some provinces is not high, it is concluded that the development
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levels are relatively higher than the eastern regions due to the fact that some provinces
are port cities, some are industrial cities, and some are tourism cities (Karabulut et al.
2004). While Eastern Anatolia and Southeastern Anatolia provinces are mostly in the
same group in terms of rurality level, on the contrary, some important commercial
cities in the Black Sea and Aegean regions separate from their regions and they disrupt
the homogeneity of their groups (Ozlii et al. 2020).

Conclusions

Identifying rural areas is not easy. Because the concept of “rural” does not have a single
meaning and objective definition. The rural system is a complex system, and it cannot
be defined by just one or two variables. An index consisting of many indicators is
needed to define rural areas and to determine the level of rurality (Li et al. 2015). Areas
with similar characteristics may have different degrees of rurality if they are located in
areas that are quite distant from each other (Romano et al. 2016).

A well-developed and consistent rural index should be able to combine different
indicators using objective and statistically verifiable weightings. A coherent index
should also be based on a reliable theoretical framework, and the items like analytical
reliability, accessibility, and the relationship between the variables and rural areas in
the selection of variables should be considered (Romano et al. 2016).

In defining rurality, determining the quality and quantity of investment in the rural
areas has become a frequently discussed issue in Turkey since the beginning of the
2000s. In the 2000s, various concrete and decisive steps have been taken towards
eliminating regional imbalances and producing solutions to regional differences. As a
result of the Government’s prioritisation in this area, the studies on rural areas have
increased. However, considering the national literature, rural indices are developed to
define rural areas.

This study aimed to investigate the level of Turkey’s rurality at provincial level by
using 18 indicators especially focused on agriculture and livestock activities. In doing
so, it is aimed to present the current rurality levels of the provinces and to rank them.
This study is a pioneering work in this regard and the consistency of the results is very
important for the literature and the future studies to be conducted in Turkey. When we
look at the studies which have been conducted on rural areas, it is seen that there is no
study in Turkey calculating and comparing the rurality level of the provinces. This
study distinguishes it from other studies in three different aspects. These are: (1) the
focus of the study (to agriculture and livestock activities to calculate the rurality at
provincial level), (2) the criteria and (3) the analysis method. The data set used in the
study was composed by the synthesis of similar studies and the addition of new ones.
On the other hand, it was found that the Principal Components Analysis (PCA) was
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generally used to determine and to compare the rurality index. In this study, the most
commonly used MCDM methods (Entropy and TOPSIS) were used. It is thought that
the study will enrich the literature from different perspectives.

The rural indices of the study showed consistent results and it is possible to develop
the index and to obtain results that are more consistent by adding different variables
and by applying different statistical methods.
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Aims & Scope

Urban and regional questions are crucial in understanding the present territorial conditions. From the World
Bank’s ‘rediscovery’ in its 2009 Report of the potential of cities in encouraging economic growth, to the multiple
ways in which cities are being drawn into the processes of neoliberalism, to the dynamic growth of cities in the
developing countries in Asia far out stripping the scale of cities in the older urbanized nations — everywhere
there are signs of a rapidly changing urban condition. The same is true for the regions where ‘old questions’ of
regional economic disparity and uneven development are being given a new twist as economic globalization
impacts the national and local arenas.

JURA, the Journal of Urban and Regional Analysis, working as an Open-access journal (with two issues/
year, in February and in August — starting with 2020; previously annually publishing in June and in December,
for the period 2009-2019), was launched as a response to the exciting world of urban and regional research
emerging in reaction to these changes happening in the real world.

JURA represents the initiative of the Interdisciplinary Center for Advanced Research on Territorial Dynamics
(CICADIT) at the University of Bucharest working in collaboration with Ronan Paddison at the University of
Glasgow, for the period 2009-2020. Starting with 2021, JURA is also supported by the Professional Association
of Romanian Geographers (APGR). While the intention is that articles published by JURA will draw on
examples throughout the world, particular emphasis will be given to urban and regional change as it is being
experienced in Eastern Europe.

Transitional economies, and urban and regional shifts in the region since the end of the socialist regimes have
been profound. The socialist regime had its particular effects on the regional economy and the cities, linked
with structures that, in many ways, were very different from the trends apparent in Western Europe in the post-
World War II period. Since 1990, change has been swift, challenging our theoretical understanding of the
processes; for example, it is plausible to transport theories of contemporary urban change under neoliberalism
developed in the advanced economies to the transitional economy. The legacy of the socialist regime, its imprint
on the city physically and socially, provides further reason to suppose that urban (and regional) development
in transitional economies is distinctive. These differences re-emphasise a consistent axiom underpinning the
study of cities and regions: that if it is possible to point to broad theories that apply across different regions of
the world, they often need to be modified to take into account local conditions.

Though JURA is primarily concerned with looking at urban and regional change in the transitional East
European economies, case studies exploring similar problems, but in other parts of the world are certainly
parts of the journal’s agenda. The remit of the journal is emphatically interdisciplinary. The analysis of the
urban and regional conditions needs to be interdisciplinary. In reality, urban and regional researchers usually
tend to belong to a discipline reflecting their training whether as geographers, economists, sociologists,
planners or any number of subjects concerned with the study of space and place. Our training very often
endorses an appreciation of how other disciplines explore the city. For the journal, the acknowledgement of the
many disciplines that are concerned with understanding cities and regions will be indicated by the different
disciplinary backgrounds reflected in the published papers. Articles will be published by geographers,
sociologists, planners, economists, political scientists, to mention just a few of the disciplines involved in the
urban and regional study.

JURA plans to be a key outlet publishing topical articles dealing with cities and regions. In later issues, we plan
to include a policy section outlining and discussing state and non-state initiatives aimed at improving cities
and regions, together with the problems confronted by their implementation.
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