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Abstract: The interactions between metropolitan cities can generate so-called
development corridors along the regional lines. In Central Java, three cities,
namely Yogyakarta (Jogya), Surakarta (Solo), and Semarang, form a triangular
development known as Joglosemar. This study aimed to observe the spatial
dynamics of the Semarang-Surakarta corridor, regarding the operation of the
new toll road connecting these two cities. Spatial analyses based on the
geographic information system (GIS) were applied to observe the land-use
change in the corridor. Statistical analyses focused on population shift, the
poor, and employment at the sub-district (kecamatan) level. The empirical
findings confirm previous studies, in that the regional development follows
regional lines along both arterial and toll roads, and the existence of the toll
road was the magnet for the development. However, the increase in industrial
activities did not always benefit the poor, especially in the sub-districts where
industrial activities have been developing in the longer term. For this reason,
we recommend that local governments consider how to make the positive
impacts of industrial development sustainable. The results of this study are also
expected to enrich the literature on the spatial dynamics of a development
corridor connecting two medium-sized metropolitan cities in developing
countries.

Keywords: spatial dynamics; development corridor; toll road; urbanisation;
geographic information system; GIS; urban sustainability; Indonesia.
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1 Introduction

In the last few decades, cities in developing countries have been growing rapidly. Many
of these have formed metropolitan cities that consist of one or several cities as the core,
and their surrounding regions as hinterlands. This phenomenon indicates an urbanisation
process that affects not only the physical features but also the characteristics of the
society and culture of their inhabitants. In such a case, urbanisation can be considered a
process of social change, whereby communities initially characterised as rural become
urban (Soh, 2012). The indicator most often used to measure such change is the
increasing proportion of jobs in non-agricultural sectors. The physical indicator most
easily seen in the urbanisation process is a shift in land use, with a high rate of land
conversion from agricultural to urban activities, like settlements, industry, and trade.
While urbanisation has the potential to improve the welfare of a population, if not
appropriately managed it can also disrupt lives and environmental sustainability
(Von Braun, 2007).

The development of medium and large cities brings changes in the surrounding area
due to the high rate of interactions between the central city and its surrounding areas. In
European metropolitan cities, these interactions generate development corridors and
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public transport links, supported by high-speed public transportation, as clusters of urban
development (Hall, 2002). Likewise, in developing countries, the expansion of large
cities into their surrounding regions has also occurred (McGee, 1991; Legates and
Hudalah, 2014), generating development corridors because of the high level of
interaction (Aguilar et al.,, 2003). In the literature, these corridors are also known as
economic corridors (Von Braun, 2007; Garcia-Lopez, 2012; Firman and Fahmi, 2017).
Previous studies have also shown that the rapid development of urbanisation in growth
corridors may be due to the attractiveness of large cities (Firman, 2009; Sugiri et al.,
2015; Setyono et al., 2016; Hudalah et al., 2019). Such development includes not only
physical aspects but also social, economic, and environmental aspects. The term
commercial corridor was initially used by the Asian Development Bank (ADB) to
describe the development of the Greater Mekong Sub-Region (GMS) (Athukorala and
Narayanan, 2018), but later this term was used to explain the interactions between
metropolitan cities (Budiyantini and Pratiwi, 2016; Shi and Cao, 2019).

Many factors cause the growth of a development corridor, such as the intensity of
interaction between metropolises, their size, and accessibility between metropolitan areas,
such as road networks (Hall, 2002; Al-Sharif and Pradhan, 2016; Luo et al., 2018).
Among these factors, road networks are significant. Changes around the corridor are
usually preceded by economic growth, which, in turn, generates activities that are then
followed by social and economic changes in the areas influenced by the corridor. With
the construction of roads in Danang, Vietnam, there has been a change in community
characteristics, including an influx of migrants developing a new retail network, or
starting up new business, such as for lodgings, dining, manufacturing, motorbike repair,
and language tutoring. There were also land-use changes for a more productive business
sector in the form of multi-story, mixed-use buildings called tube houses (Won et al.,
2015). The development of the road network was accompanied by property investment,
both local and international, and this drove the economy through a variety of programs,
such as recreational amenities, a residential complex with tube houses and villas, a golf
course, a marina, an amusement park, and an international school (Won et al., 2015).

Some studies on road and economic corridors have been carried out, such as those of
Athukorala and Narayanan (2018) and Xu et al. (2019) focusing on regional
interconnection and regional economics, Dwyer (2020) on geopolitics of economic
corridors as connecting points of strategic value spaces, and Sloan et al. (2019) on
trans-Papua as the corridor opening the access to the region and the source of economic
prosperity for the surrounding regions. However, how the impacts of development
corridors on spatial dynamics that also affect the economy and public policies related to
public welfare were has less studied.

The development pattern of the corridors connecting metropolitan cities has also
happened in Indonesia. In addition to the development corridor of Jakarta and Bandung
metropolitan cities, the two largest metropolitan areas in Indonesia, the growth of the
development corridors connecting medium-scale metropolitan cities is also continuing
(Buchori et al., 2017). In central Java, development corridors were formed between three
young metropolitan cities, namely Yogyakarta, Surakarta, and Semarang, as a
development triangle well acknowledged by the acronym Joglosemar (Setyono et al.,
2016; Buchori et al., 2017, 2018, 2020). Even though the toll road of Semarang-Surakarta
has only been operating for under a year, the spatial dynamics began to change once the
road was established in 2007, when land acquisitions began even before the road
construction.
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The spatial dynamics and other related aspects of the Jakarta-Bandung corridor and
its surrounding areas have been widely studied (Firman, 2009; Hudalah et al., 2013,
2019; Octifanny and Hudalah, 2017). In this corridor, a mix of socioeconomic activities
has grown, including agriculture, industry, trade, and housing to form strong rural-urban
relations blurring the differences between rural and urban areas. Large-scale housing and
new town, infrastructure and industrial estate development were the main driving factor
(Firman, 2009). However, this may not be the case with the other corridors in Java, such
as Surabaya-Malang in the eastern part of Java, and the triangular corridor of Joglosemar
in central Java. This study therefore examines the spatial dynamics along the
Semarang-Surakarta corridor, especially in areas affected by the new toll road link
between these two cities. This toll road mainly connects the cities of Jakarta and
Surabaya, the two largest growth centres in Indonesia, as well as the major small and
medium cities along the northern coast of Java. The observation is focused on how the
new toll road increased the industrial and other urban activities and how they influenced
the spatial and socio-economic conditions of the region. The results of this study are
expected to enrich the literature relating to the spatial dynamics of development
corridors, especially those of medium- and large-scale cities.

2 Urbanisation and development corridors

Urbanisation is an exciting phenomenon in many fast-growing cities in the world,
especially in developing countries (Salvati etal., 2013; Liu et al., 2014; Yang et al.,
2018), and can be seen as a reflection of the economic development of a region
(Berdegué et al., 2015; Wang et al., 2018). Certain cases in China show that urbanisation
has been taking place since 1970 and has mainly been driven by financial (economic) and
land forces (Feng et al.,, 2019). In Asian metropolitan cities like Tokyo, Delhi, and
Shanghai, urbanisation increases along with the economic development of a city
(United Nations, Department of Economic and Social Affairs, Population Division,
2019). In China, an observation of 298 cities shows that the urbanisation rate between
2001-2013 has continued to increase along with the expansion of urban areas (Feng et
al., 2019).

Urbanisation concentrated in peripheral areas has formed a new and more complex
urban structure (Allen, 2003; Soh, 2012; Shang et al., 2018; Zhang et al., 2019a). The
expansion of urban areas to peripheral ones indicates the development of a metropolis
(McGee, 1971; Walcott and Pannell, 2006; Pontifex and Silitonga, 2010), and may
consist of more than one interconnected cores (McGee, 1971; Lizhu et al., 2013). McGee
(1991) found that in urban Asian countries the concept of ‘desakota’ was the basis of
Extended Metropolitan Regions (EMR). These have characteristics such as higher
population density, agriculture as the main economic activity but the beginning of change
to non-agricultural activities, higher mobility and accessibility, increasing interaction
between villages and the city, and increasingly mixed land use.

The EMR shapes a structure that combines the urban core, peri-urban zones, and the
‘desakota’ areas, with a mixed-use pattern of urban and rural lands emerging along the
transportation routes (McGee, 1991; Lizhu et al., 2013; Shi and Cao, 2019). Urban
expansion influences considerable land-use changes in the surrounding areas, and
accessibility and transportation have an important role in the direction of land use
changes and the shaping of the spatial structure of the metropolitan area (Hudalah et al.,
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2014; Al-Sharif and Pradhan, 2016; Caragliu and Del Bo, 2019). A study in the Tabriz
metropolitan area of Iran revealed that its development formed an EMR structure
influenced by transportation routes. The growth pattern concentrated on suburban areas,
and links with transport paths are dominant (Dadashpoor et al., 2019). In the regions of
the suburb and outside the cities, the residential areas usually form an agglomeration,
while the industrial areas tend to be dispersed, following main roads with better
accessibility (Dadashpoor et al., 2019). Various factors influence the formation of a
metropolitan area, such as urban spill-over, the spread of population from the city centre
and in-situ industrialisation in suburban areas (Shi and Cao, 2019). In the development of
the Beijing metropolitan area, both factors played an important role (Shi and Cao, 2019)
in the expansion of suburban areas and urbanisation, which in turn developed the
metropolitan area.

Industrial development is one strategy that can be used to accelerate the economic
growth of a city or region (Murphy, 2007; Ma et al., 2018). Compared to others, it can
deliver faster and more significant growth in the regional economy (Inouye et al., 2015;
Hart, 2018). Empirical facts in European cities show that since the beginning of the
industrial revolution, regional economies have significantly improved, and urbanisation
within them has accelerated (Taubenbdck et al., 2012; Wang et al., 2018; Zhang et al.,
2019a). Thus, industrialisation in suburban areas has impacted the process of
urbanisation.

The high price of land in city centres forces industries to develop in suburban areas
(Murphy, 2007; Li et al., 2019), meaning that urbanisation in these areas grows faster
than in city centres (McGee, 1971; Walcott and Pannell, 2006; Legates and Hudalah,
2014; Guo et al., 2018). At the same time, urban facilities and low land prices in
suburban areas benefit migrants. Industrialisation also triggers changes in livelihoods
from economic activities in agriculture to industry (Chen and Zhao, 2017; Wijaya et al.,
2018). In this case, the indigenous or local community considers that industrialisation is a
consequence of regional development in their environments (Long et al., 2009; Han et al.,
2012).

Urbanisation in suburban areas blurs the border between rural and urban areas (Long
and Zhang, 2012; Song et al., 2012), and this border becomes less clear with rapid
economic growth and the intensive development of infrastructure, especially roads and
modes of transportation (Hudalah et al., 2019). Moreover, industrial development as the
basis of economic activity in rural and suburban areas drives changes in land use from
rural to urban (Zhang et al., 2019b), and the development of road systems accelerates the
process of change.

The development of road networks is often linked to the phenomena of urbanisation
and industrialisation (Han et al., 2012; Komlos and A’Hearn, 2017; Liu et al., 2018).
Several studies have shown that an increasing number of road networks is correlated with
the rate of urbanisation (Zhang et al., 2017; Yudhistira et al., 2019). The road network is
a kind of transport infrastructure which acts as a vein in the system of urban and regional
development (Luo et al., 2018; Yudhistira et al., 2019). One example of this is Jakarta
Metropolitan Area (JMA), where increasing access to roads and railways has driven
population growth in suburban areas (Yudhistira et al., 2019). This increased access has
also influenced changes in the spatial structure of JMA, as the road networks determine
the direction of urban development (Fahmi et al., 2016; Yudhistira et al., 2019). The land
use change around the road networks has also affected the non-agricultural activities of
the community. From 2000 to 2010, the agricultural productivity of the community
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around the highways and toll roads was in decline (Yudhistira et al., 2019), and there was
also a correlation between accessibility and urbanisation (Yudhistira et al., 2019). In this
regard, the development of transport infrastructure like toll roads, highways, and railways
functions as a magnet for urban growth and development.

The development of transport infrastructure affects the welfare level of an area (Zia
et al., 2013; Van Damme et al., 2016), and an area which has, or is passed by, transport
infrastructure is usually more developed and has a higher level of welfare than others
(Duran-Fernandez and Santos, 2014). According to the study of a metropolitan case in
Mexico, regions with more road networks were recognised as more developed than those
with fewer road networks (Duran-Fernandez and Santos, 2014). In this way, the transport
infrastructure may stimulate the economic development of the region.

3 Data and methods

This study used the positivistic approach by observing the selected phenomenon and
comparing it with current theories or concepts. The study area covers sub-districts which
are passed by the artery and toll roads connecting Semarang and Surakarta (see Figure 1).
The analysis used statistical and spatial data (land use maps for 2008 and 2018) gathered
from responsible institutions and established from visual observation of the study area.
The land use maps were developed from satellite images (Landsat5 and Google Earth),
delineated using a supervised classification method. The analysis of land use change was
focused on the extension of the non-industrial built-up areas and the establishment of
industrial activities. It observed how industry has become a magnet for the surrounding
areas. On this basis, land use was divided into three categories: non-industrial built-up
area, industrial area, and unbuilt-up area.

Figure 1 The study area (see online version for colours)

Legend
- Study Area
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Furthermore, this study used kernel density analysis (KDA), a type of geographic
information system (GIS) spatial analysis, to observe the relationships between the
development of the Semarang-Surakarta toll road and the increase in population, using
sub-district population data for 2008 and 2018. The KDA used a radius of 7,000 km, to
identify areas with significant changes in population density, and locations which might
potentially become new settlement centres between 2008 to 2018.

As for the statistical analysis, this aimed to reveal the life changes of the people living
in the areas through which the artery and toll roads pass. They were compiled from the
Statistic Office’s data of the respective regencies/cities (kabupaten/kota). The indicators
generally used to measure urban dynamics are the percent of urban to total population
(Han et al., 2012), the percentage of built-up area (Banzhaf et al., 2013; Rukmana and
Rudiarto, 2016; Buchori et al., 2017; Duvernoy et al., 2018), and population density
(Banzhaf et al., 2013; Lizhu et al., 2013; Buchori et al., 2017). This study used these
indicators to examine the spatial dynamics in every sub-district during the period
2008-2018. However, although this analysis was detailed at the sub-district level,
unfortunately the availability of the required data was relatively limited. This was
because the study area covered 29 sub-districts belonging to three cities (Semarang,
Salatiga, and Surakarta) and the three regencies of Semarang, Boyolali, and Kartosuro.
These provided different levels of detail in their data, particularly those at sub-district
level. It was often found that specific data obtained by some cities/regencies were not
available in others. According to these limitations, the statistical data used for the
analyses were population, poor persons, and non-agriculture employment by sub-district,
as these data were provided for all regencies/cities during the survey. The data for
population by sub-district were provided for 2008 and 2018, but the data for percent of
urban population were based on the percentage of non-agriculture employment to total
employment on different dates, as shown in Table 1.

Table 1 Data on non-agriculture employment by sub-district in each city/regency
No. Regency/city Years
1 Semarang City 2010 and 2018
2 Semarang Regency 2005 and 2018
3 Salatiga City 2008 and 2012
4 Boyolali Regency 2008 and 2015
5 Karanganyar Regency 2008 and 2010
6 Surakarta City 2010 and 2015
7 Kartasura City 2008 and 2018

Table 2 Data on poor persons by sub-district in each city/regency
No. Regency/city Years
1 Semarang City 2008 and 2018
2 Semarang Regency 2008 and 2018
3 Salatiga City 2007 and 2015
4 Boyolali Regency 2008 and 2018
5 Karanganyar Regency 2008 and 2018
6 Surakarta City 2010 and 2018
7 Kartasura City 2008 and 2018




The spatial dynamics of the Semarang-Surakarta development corridor 119

Furthermore, the data on poor persons by sub-district were also based on different dates
due to data availability, as shown in Table 2. According to this limitation, the analysis
was based on the annual increase or decrease in the number of poor persons by
sub-district.

The analysis of how spatial dynamics was affected by the increase in industrial
activities focused on the ten large sub-districts with the highest growth in industrial areas
between 2008-2018. It aimed to explain how the rise in industrial area influenced the
indicators of spatial dynamics, namely the shift of population density and built-up area,
the change in the proportion of urban employment to total employment, and the increase
in the number of poor persons.

4 Results

The Semarang-Surakarta toll road began construction on March 1st, 2009 and was
completed on December 20, 2018. It was planned to pass through three cities (Semarang,
Salatiga, and Surakarta) and three regencies (Semarang, Boyolali, and Sukoharjo). The
toll road is part of the Trans Java toll road connecting the Semarang toll road with the
Surakarta-Ngawi toll road. The Semarang-Surakarta toll road project consists of five
sections for completion over nine years (Table 3). There are ten toll gates in the study
area, located in the sub-districts of Semarang Barat (Semarang City), Gajah Mungkur
(Semarang City), Tembalang (Semarang City), Ungaran Timur (Semarang Regency),
Bawen (Semarang Regency), Tingkir (Salatiga City), Mojosongo (Boyolali Regency),
Banyudono (Boyolali Regency), Ngemplak (Boyolali Regency), and Kebakkramat
(Karanganyar Regency).

Table 3 The development sections of the Semarang-Surakarta Toll Road

No. Section Length Operated on
1 Section 1 (Tembalang-Ungaran) 16.3 km November 11, 2011
2 Section 2 (Ungaran-Bawen) 11.3 km April 4,2014
3 Section 3 (Bawen-Salatiga) 17.6 km September 25, 2017
4 Section 4 (Salatiga-Boyolali) 22.4 km December 20, 2018
5 Section 5 (Boyolali-Kartosuro) 11.1 km December 20, 2018

Source: Bina Marga Agency, 2018

Although the development of the toll road was a new issue at the time of construction, it
has influenced the direction of spatial development in the traversed areas. Based on
image data processing of the satellite image for 2010 and 2018, two major changes can be
seen regarding industrial and residential developments. Figure 2 shows that the growth in
industrial development was centred on the northern part of the study area, while the
growth in settlement development was concentrated more in the middle and southern
parts. The growth of residential areas in the southern part was greater than those in the
central part of the study area. The circled areas were the growth areas experiencing an
increase of built-up areas, either as a non-industrial, industrial, or both areas.

Table 4 shows the land-use change by sub-district for three land-use categories:
unbuilt-up area, built-up area, and industry. The shaded cells in the table show the big ten
of sub-districts in the increase of non-industrial built-up and industrial areas. The
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unbuilt-up area declined 3,988.17 Ha and to become built-up area (3,642.85 Ha) and
industry (345.32 Ha). The increase in industrial land use of approximately 10% from the
built-up area indicated that although the development of industrial activity in the study
area was significant, it was concentrated in several sub-districts.

Figure 2 Land-use changes between 2008—-2018 (see online version for colours)

Legend
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Source: developed from satellite images (Landsat5 and Google Earth)

The development of the non-industrial built-up area showed a different pattern. The five
highest increases occurred, respectively, in the sub-districts of Tembalang
(Semarang City), Pedurungan (Semarang City), Genuk (Semarang City), Kartosuro
(Sukoharjo Regency), and Gondangrejo (Karanganyar Regency). This indicates that the
non-industrial built-up areas, mostly in the residential areas, grew in the suburban areas
of the cities of Semarang and Surakarta. The development of the education area in
Tembalang, indicated by the presence of Diponegoro University and Semarang State
Polytechnic, was the driving factor for the increase in built-up areas in this sub-district.
Moreover, the Semarang Master Plan (Rencana Tata Ruang Wilayah/RTRW) for the
development of residential areas in the Pedurungan sub-district has encouraged
developers to build new residential areas there. It is interesting that the built-up areas also
grew significantly in two sub-districts of Boyolali Regency, Mojosongo and Teras, which
are in the middle of the corridor. Remarkably, the location of these two sub-districts was
separate from the Ampel sub-district which experienced the highest increase in industry
in Boyolali Regency. However, the growth of industrial land use was relatively higher
compared to other sub-districts in Boyolali.

Figure 3 shows the spatial distribution of the increase of non-industrial built-up and
industrial areas. Although in detail they had different patterns, their spatial dynamics
were generally quite similar in that they occurred mostly in the northern and southern
parts of the study area. The centre experienced less spatial change in several sub-districts
of Boyolali Regency because the supporting factors for the development of each region
were not the same.
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Land-use change by sub-district (2008-2018)

Table 4
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As noted, the proportion of built-up area is a measure of urbanisation, and Figure 4 shows
that this proportion in the total area by sub-district in 2008 and 2018 retained the same
pattern. A significant increase occurred only in the Gondangrejo sub-district, which in

2018 became like its surrounding districts.

Figure 3 (a) Increase in industrial and (b) built-up areas between 2008—-2018 (see online version

for colours)
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Figure 4 Built-up area as a proportion of the total, by sub-district in 2008 and 2018 (see online

version for colours)
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The other indicator used to measure the urbanisation level is population density, as shown
in Figure 5 by sub-district in 2008 and 2018. This spatial pattern was quite similar to the
proportion of built-up area in the total population. Moreover, a significant increase in
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population density occurred in three sub-districts of Semarang Regency, namely Ungaran

Barat, Ungaran Timur, and Bergas, and one sub-district of Semarang City, namely
Ngaliyan.

Figure 5 Population density by sub-district in 2008 and 2018 (see online version for colours)

jend
Legend o
Awiinons oty
R
Population density (people/ha;
NGATIVAY < Population density (peopleiha)
R ehesA [ oo-a0 B o0
= sa1-90
[P
R, i) [ 11040
a1 10 B 1920
BANTUNAN B 11020 b
10212100
W 5212000 L

YCNGaRAN TMUR

R‘; UNGARAN BARATS
UNGARAN BARAT

R
& i::
w *

¢ !)- L AL

SR PAVRONO GO, QUAYEANTEES m

3 IPRINGARUS,

m
mmm
“’9”“"‘ e
. Eelivy ~

fEn mw

AMPEL

wwuw v

.‘ onomGRED
go w i Norbax KeBAKRAMAT

OLOMADUEANTERS &
MOJOS: ONGO ERA eAnURONOR
P A N sy e
- = b
=
e Ty A== ey

2008 2018

o ST

>z

Km
a5 9 18

Figure 6 KDA 2008 and 2018 (see online version for colours)
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Figure 6 shows the result of KDA based on population per district between 2008—2018.
The map indicates that the darker the color, the higher the population density. There were
two kernels of population density, located in the northern and southern parts of the study
area. In the northern part, the kernel was concentrated in Semarang City, while the
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southern part was centred in Surakarta City. In between these two kernels, there were
four sub-kernels along the corridor located in the cities of Ungaran, Ambarawa, Salatiga,
and Boyolali. This pattern remained relatively the same between 2008-2018, except in
terms of the intensity of density.

The development in the northern part tended to widen the same kernel, extending in
the southern direction connected with the sub-kernel in Ungaran City. The growth in the
southern part was unique because there was a reduction in population density in the
kernel area. The development extended in the southern and western directions, and even
crossed the boundary of the study area. This indicates that the development of the areas
surrounding the city of Surakarta was so very rapid that the population density in these
areas increased.

Figure 7 Annual increase in poor persons by sub-district (see online version for colours)
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The socio-economic indicator obtained during the survey was the number of poor persons
by sub-district. Because the date of the data varies for each sub-district, the increase in
the number of poor persons per year by sub-district was mapped, as shown in Figure 7. In
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the study area, most sub-districts experienced a decline in the poor, but some, namely
Tugu, Ngliyan, and Jaten, experienced an increase; this occurred in the sub-districts
where industrial activity has been ongoing for a long time. The intensity of industrial
activities has been attracting migrants to work as industrial labourers, but unfortunately
limited income has increased the number of poor persons in these sub-districts. However,
Pabelan (Semarang Regency) was an exception. It experienced an increase in the poor
although its industrial activities were just developed. Unfortunately, the compiled data
has not been able to explain why the poor increased there. Further investigation is
therefore needed to clarify this point.

To observe the spatial dynamics of the sub-districts affected by the rise in industrial
activities, Table 5 shows the proportion of built-up area to the total area, and the
population density of the ten largest sub-districts with the highest increase in industrial
area. It reveals that these were concentrated in four locations, namely one place in the
north and south sides, and two in the middle. The four sub-districts in the south were
double those in the north, and the four sub-districts in the middle indicates how the
improvement of accessibility has driven industrial development in the middle of Central
Java Province. The massive development in industrial areas has thus far occurred in the
North Coast Area (Pantai Utara/Pantura) of Java, in which Semarang is the hub of the
two most important growth centres in Java, namely Jakarta and Surabaya. The table also
shows that all sub-districts experienced an increase in both population density and
percent of built-up area. Although most of the sub-districts were still rural, this fact
indicates that urbanisation is occurring there.

Table 5 The proportion of built-up area and population density

Population density Percent of built-up

No.  Sub-district Regency/city (people/Ha) area

2008 2018 2008 2018
1 Tugu Semarang City 9.0 11.6 11% 14%
2 Ngaliyan Semarang City 24.6 31.2 28% 32%
3 Jaten Karanganyar Regency 25.8 31.3 36% 40%
4 Bergas Semarang Regency 12.9 18.8 16% 18%
5 Godangrejo Karanganyar Regency 10.8 13.0 19% 22%
6 Ampel Boyolali Regency 7.3 8.4 21% 22%
7 Pringapus Semarang Regency 6.0 6.9 5% 6%
8 Kebakkramat ~ Karanganyar Regency 14.7 15.8 21% 23%
9 Colomadu Karanganyar Regency 32.2 45.5 42% 49%
10 Argomulyo Salatiga City 21.5 23.2 27% 34%

Source:  Own computation, based on the results of satellite images analysis
and the Statistic Office’s data

Table 6 shows the change in the percent of urban employment and number of poor
persons in the ten largest sub-districts with the highest increase in the industrial area. It
reveals that most sub-districts experienced an increase in the percent of urban
employment, except for the Ampel sub-district, and a slight decrease in the number of
poor persons, except for the three sub-districts of Tugu, Ngaliyan, and Jaten.
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The sub-districts experiencing a slight increase in the number of poor persons were
the sub-districts where industrial activities have been ongoing for a long time. On the
contrary, the sub-districts experiencing a slight decrease were those in which industrial
activities have begun more recently. Regarding the percent of urban employment as an
indicator of urbanisation, it is clear that urbanisation has occurred in all sub-districts.
However, the decline in the percent of urban employment in the Ampel sub-district
requires further investigation to determine what has happened there.

Table 6 The change of percent of urban employment and poor persons
No.  Sub-district Regency/city Percent of urban Number of poor
employment persons

1 Tugu Semarang City (2008) (2010) (2008) (2018)
82% 83% 0 803

2 Ngaliyan Semarang City (2008) (2010) (2008) (2018)

76% 86% 1,677 2,199

3 Jaten Karanganyar (2008) (2010) (2008) (2018)

Regency 92% 93% 1,486 2,064

4 Bergas Semarang (2005) (2018) (2008) (2018)
Regency 21% 59% 3,425 2,991

5 Godangrejo Karanganyar (2008) (2010) (2008) (2018)
Regency T7% 77% 6,637 5,503

6 Ampel Boyolali Regency (2008) (2015) (2008) (2018)
57% 52% 9,781 5,611

7 Pringapus Semarang (2005) (2018) (2008) (2018)
Regency 28% 49% 5,438 4,895

8 Kebakkramat Karanganyar (2008) (2010) (2008) (2018)
Regency 75% 75% 3,613 1,668

9 Colomadu Karanganyar (2008) (2010) (2008) (2018)
Regency 94% 95% 1,209 900

10 Argomulyo Salatiga City (2008) (2015) (2007) (2015)
59% 79% 1,798 456

Source: Own computation, based on the Statistic Office’s data

5 Discussion

Accessibility is one factor driving urbanisation, especially in attracting people to the
region (Liu et al., 2014; Feng et al., 2019). The results of this study show that not all the
sub-districts passed by the toll road in the study area experienced significant change,
either in terms of physical or non-physical aspects. The encroachment of non-industrial
built-up and industrial areas in each sub-district varied. Moreover, several sub-districts in
the south of the study area experienced a decline in population density, indicating that the
construction of the toll road was not the only driving factor of urbanisation in the
sub-districts passed by the toll road. This result is in line with Ma et al. (2018) and Hu
et al. (2017), who found that the characteristics of every region influence the
development of the industrial activities there.
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The study area corridor connects two young metropolises, the Semarang Metropolitan
Area (SMA) in the north and the Solo Raya Metropolitan (SRM) in the south. The urban
development occurring at both ends of the corridor represents the concept of desakota in
urban expansion, as stated by McGee (1991). This development was marked by an
increase in population density, mobility, and interaction with the parent city, the
emergence of urban activities, and an increase in mixed land use regarding rural and
urban functions. Between the two ends of the corridor, the three cities of Salatiga,
Boyolali (the capital of Boyolali Regency), and Ungaran (the capital of Semarang
Regency) have developed, alongside the strong interaction between Semarang and
Surakarta. Of these, Salatiga City developed the fastest.

Previous study of Firman (2009) showed that large-scale housing and new town,
infrastructure and industrial estate development were the main driving factor of
development in the corridor of Jakarta-Bandung. In the study area, they were almost the
same, except for the scale level. The large scale of housing has not yet appeared
massively, nor has the new town. However, small-scale residential areas have emerged
scattered along the corridor. Industrial activities were still concentrated around the two
main cities, although one or two factories have begun to appear in several locations along
the corridor. In the areas with good accessibility, that was, areas around toll gates,
settlements grew faster. Infrastructure and industrial estate development were not yet
visible but the sign in that direction has begun to emerge.

The development of built-up areas tended to follow the regional line of either the
arterial or toll road connecting Semarang and Surakarta. This is in line with other studies
(McGee, 1991; Lizhu et al., 2013; Shi and Cao, 2019) on the emergence of mixed-use
urban and rural lands along a transportation route. In the outer city areas of this study
area, industrial activities were scattered along the arterial road or around the exit gates of
the toll road, while increasing residential areas were gathered in areas that had initially
been traditional settlements or extensions of existing urban settlements.

Industrial development can accelerate the regional economy (Murphy, 2007; Ma
et al., 2018). In the study area, even though economic development was uneven in every
sub-district, the variable increase in population and built-up areas where industrial
activities also increased confirms this statement. Unfortunately, the data on regional
domestic product by sub-district could not be obtained during the survey. Thus, the
question of whether the development of industrial activities has increased the economy of
the sub-districts cannot be answered with certainty. However, the fact that both the built-
up and industrial areas along the corridor have grown confirms that the road network
accelerated the development of this region. In this case, the road network acted as the
veins in the system of urban and regional development, in line with the findings of
Yudhistira et al. (2019) and Luo et al. (2018).

Another interesting fact was the slight increase or decrease in the number of poor
persons in those sub-districts experiencing significant growth in industrial areas. For the
sub-districts which had more established industrial activity, there was a slight increase in
poor persons, while those sub-districts with less developed activity experienced a slight
decrease. These facts indicate that, at the beginning of their development, the industrial
activities improved the incomes of the local people, but unfortunately this improvement
did not last. Depending on certain factors, in some cases the development of industrial
activities even increased the number of poor persons. This raises important questions
about the sustainability of future industrial development. For this reason, appropriate
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strategies for industrial development are necessary for local governments to avoid any
adverse effects of the industrial activities.

Field observations conducted in 2019 revealed that the toll road has improved the
accessibility of the region, and this improvement has affected the development of the
urban activities in the study area. All the sub-districts experienced an increase in built-up
area as a proportion of the total area. Some urban sub-districts, in both the metropolitan
areas and the capital cities of the regencies, experienced an increase in industrial area. In
this context, the road network has directed urban development, in line with studies by
Fahmi et al. (2016) and Yudhistira et al. (2019) regarding the relationship between
accessibility and urbanisation. The toll road acted as a magnet for urban growth and
development in this region.

The field observations also showed that various urban activities like settlement, trade,
services, and industry have begun to develop around the toll gates, but unfortunately this
development is insignificant because the toll road has only been operating for a year. As
preliminary evidence, this fact supports the findings of Duran-Fernandez and Santos
(2014), who found that transport infrastructures such as toll roads, highways, and
railways can stimulate economic development. However, whether this advantage also
potentially increases the welfare level of the region needs further verification. The
preliminary evidence also shows that industrial development in a sub-district does not
always directly reduce the number of poor persons in a sub-district.

6 Conclusions

This study has successfully observed the spatial dynamics of a development corridor
affected by the change of regional transport infrastructure. It reveals that accessibility can
accelerate regional development and urbanisation. In the areas where accessibility
increases, for example those near the exit and entrance of toll roads, industrial
development can occur. They may develop faster than others. However, it does not
always improve the welfare of the population in the long-term. At the beginning, it may
have a direct impact on the income of the local population, but in line with the growth of
migrant workers who may not get adequate income, the number of poor persons can also
increase.

In the case of the corridor connecting Semarang and Surakarta, two young
metropolitans, the empirical findings of this study largely confirm the results of previous
studies. The driving factors were in line with those in the corridor connecting Jakarta-
Bandung, except for the scale level. However, there were some interesting notes, one of
which is the fact that infrastructure development was not the only factor driving
urbanisation. Many other factors also determined the process of urbanisation and regional
development in the study area, and these are mostly related to regional characteristics.
Another interesting note is that the development pattern in the study area generally
followed the regional lines of both the arterial road, which has existed for a long time,
and the toll road, which has been operating for about a year. In general, the sub-districts
through which the regional lines pass experienced significant developments. As for
industrial activities, these usually developed in the sub-districts in which the toll gate is
located, indicating that the toll road is functioning as a magnet for industrial development
in this region.
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Furthermore, an increase in industrial activities was not always followed by an
increase in incomes, as indicated by an increase in the numbers of poor persons. Indeed,
some sub-districts which had well established industrial activities experienced an increase
in the number of poor persons; in contrast, where there was a decline in the number of
poor persons, the industrial activities were relatively new. This empirical finding requires
special attention from local governments, especially in terms of establishing regional
policies to guarantee sustainable positive impacts from the development of industrial
activities.

The development of the areas around the corridor identified with an economic growth
has a significant impact in spatial. If the policy is just directed at improving the economic
quality, the growth will agglomerate on the areas around the corridor. An appropriate
policy is therefore necessary to maintain the balance of the land use patterns. Finally, this
study has important implications for how the strategies of transportation infrastructure
and regional development should be synergised.
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