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Fig. 4. Base Map for study area

Source: Authors’ illustration

was a remarkable increase in the urban density of the
area along Route 202 and around Susenji and Kyudai
Gakkentoshi stations. Moreover, mid-rise block, high
rise strip and high-rise block cells appeared for the first
time in the area around the campus. Furthermore, low-
rise strip cells started to sprawl from the area around
Route 202 to the area where the campus is located (Fig.
8). This shows that railroad stations near to Route 202
and the campus work as a nodal that accelerates the
increase in urban density between them. This also
reflects the impact of Ito campus on the urban density
in the area, especially after a noticeable decrease in
2003.

3.3. MXI analysis results

Mixed-use index analysis has shown that the
area has had a mix of mono-, bi- and multi-
functionalities since 1993. However, in 1993, the
area was occupied mainly by mono housing uses.
In 2003, the area started to include more bi- and
multi-functionalities, but mono housing remained

as the dominant type of building use in the area. In
2017, there was a noticeable balance of building uses,
as shown in Fig. 9. From 1993 until 2017, mixed-
use buildings existed near Susenji station and along
Route 202. Moreover, bi-functional buildings existed
along Route 567 — especially near to its intersection
with Route 202. However, in 2017, a cluster of bi-
functional buildings started to appear near to the
location of the campus - especially along Route 85.
This shows that the distribution of building uses
started to spread in different parts of the area after
being limited to the area near Route 202 or beside
the railroad stations. Furthermore, the area near
the seashore started in 1993 to host different types
of mixed uses. Mixed uses near to Route 202, the
location of the campus and the seashore could be
visualised as three points of a triangle that have the
potentiality to host more mixed uses in the future, as
the area started to get more multi-functional in three
different nodals instead of being concentrated in one
location (Fig. 10). Despite the area near the seashore
having started to include mixed-use buildings before
the campus existed, the opening of the campus
helped create a new cluster of mixed uses that more
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Table 4. Number of cells in space syntax, spacematrix, MXI and urbanity maps

404

Early 2000s Early 2020s
Years

H Global (Low), Local (Low)

® Global (Medium), Local (Low)

m Global (High), Local (Low)

H Global (Low), Local (Medium)

H Global (Medium), Local (Medium)
u Global (High), Local (Medium)

M Global (Low), Local (High)

m Global (Medium), Local (High)

® Global (High), Local (High)

Method Years Classification Number of Cells Total I;:ll;sl ber of
Global (Low), Local (Low) 423
Global (Medium), Local (Low) 278
Global (High), Local (Low) 101
Global (Low), Local (Medium) 71
Late 1980s Global (Medium), Local (Medium) 374 2,187
Global (High), Local (Medium) 472
Global (Low), Local (High) 5
Global (Medium), Local (High) 83
Global (High), Local (High) 380
Global (Low), Local (Low) 285
Global (Medium), Local (Low) 400
Global (High), Local (Low) 220
Space Syntax Global (Low), Local (Medium) 20
(Integration Values) Early 2000s Global (Medium), Local (Medium) 331 2,190
Global (High), Local (Medium) 659
Global (Low), Local (High) 0
Global (Medium), Local (High) 24
Global (High), Local (High) 251
Global (Low), Local (Low) 546
Global (Medium), Local (Low) 237
Global (High), Local (Low) 93
Global (Low), Local (Medium) 120
Early 2020s Global (Medium), Local (Medium) 453 2,365
Global (High), Local (Medium) 423
Global (Low), Local (High) 0
Global (Medium), Local (High) 89
Global (High), Local (High) 404
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Low-rise Strip 1,036
Low-rise Block 98
Mid-rise Point 0
Mid-rise Strip 6
1993 Mid-rise Block 67 1,209
High-rise Point 2
High-rise Strip 0
High-rise Block 0
Low-rise Strip 0
Low-rise Strip 1,170
Low-rise Block 180
Mid-rise Point 0
Mid-rise Strip 6
Spacematrix 2003 Mid-rise Block 32 1,394
High-rise Point 6
High-rise Strip 0
High-rise Block 0
Low-rise Strip 0
Low-rise Strip 1,296
Low-rise Block 272
Mid-rise Point 4
Mid-rise Strip 3
2017 Mid-rise Block 32 1,613
High-rise Point 3
High-rise Strip 0
High-rise Block 2
Low-rise Strip
Mono Housing 464
Mono Amenities 63
Mono Working 160
Bifunctional H+A 179
1993 Bifunctional H+W 183 1,209
. Bifunctional A+W 13
Mixed-Use Index (MXI) .
Mix 10% A+H+W 131
Mix 20% A+H+W 15
Mix 30% A+H+W 1
Mono Housing 367
2003 Mono Amenities 85 1,393
Mono Working 256
Bifunctional H+A 168
Bifunctional H+W 288
Bifunctional A+W 24
Mix 10% A+H+W 183
Mix 20% A+H+W 19
Mix 30% A+H+W 3
Mono Housing 324
Mono Amenities 130
Mono Working 339
Bifunctional H+A 210
2017 Bifunctional H+W 310 1,612
Bifunctional A+W 47
Mix 10% A+H+W 224
Mix 20% A+H+W 22

Mix 30% A+H+W 6
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Suburban Areas 369
Low Urban Areas 102
In-between Areas (Low) 225
1993 In-between Areas (Middle) 184 987
In-between Areas (High) 68
Middle Urban Areas 22
High Urban Areas 17
Suburban Areas 379
Low Urban Areas 135
In-between Areas (Low) 261
Urbanity 2003 In-between Areas (Middle) 257 1,161
In-between Areas (High) 111
Middle Urban Areas 6
High Urban Areas 12
Suburban Areas 508
Low Urban Areas 124
In-between Areas (Low) 267
2017 In-between Areas (Middle) 337 1,399
In-between Areas (High) 144
Middle Urban Areas 12
High Urban Areas 7
Source: Authors’ draft
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consistently accelerates the expansion of the natural
urban transformation process.

3.4. Combining space syntax, spacematrix and
MXI results (urbanity)

By combining the results of space syntax,
spacematrix and MXI analyses, a different degree
of urbanisation could be assessed based on the
natural urban transformation process, as explained
earlier. The combining results show that most cells
were considered to have low values of urbanity in
1993. The situation had changed little by 2003,
except for a slight increase in in-between (middle)
cells. However, in 1993 and 2003, most of the cells
with high values of urbanity existed along Route
202 and Susenji railroad station. However, in 2017,
there was a noticeable change in the degree of
urbanity all over the area. In-between (high) and
middle urban values were recorded around the
location of the campus - especially near Route 85.
Moreover, high values of urbanity were recorded
around Kyudai Gakkentoshi station. There is also a
noticeable sprawl of urbanisation developing from
the area around railroad stations and Route 202 (Fig.
11). Furthermore, there is a significant increase in
the number of cells with in-between (middle, high),
middle and high values, as the number increased
from 291 cells in 1993 and 386 cells in 2003 to 500
cells in 2017 (Fig. 12). Additionally, the total number
of cells increased from 987 cells in 1993 and 1,161
cells in 2003 to 1,399 cells in 2017 (Table 4). This
confirms the theory of natural urban transformation

and shows the impact of Ito campus on accelerating
the spread of this transformation.

4, Discussion

Previous analysis has shown that transformation
happened in the area before and after the campus
came into existence. The results also show where
exactly this transformation started. In the final output
of combining space syntax, spacematrix and MXI
results, we clearly see the acceleration of urbanisation
spreading all over the area from the strip near to
Route 202 and railroad stations to the location of
the campus. Before the construction of the campus,
the area was considered rural, with many rice fields
and hillside forests and few countryside residential
houses. However, after the establishment of the
campus, the area started in 2005 to urbanise more
rapidly. If we compare the percentage of increase
in high values of urbanity cell, we find that cells
with in-between (middle, high), middle and high
urbanity values had increased by 33% in 2003 and
by a further 30% in 2017. Although the percentage
increase is relatively similar, the distribution of those
cell is totally different. In 2003, the distribution of
cells took place around Susenji railroad station
and along Route 202. However, in 2017, the highly
urbanised cells started to extend consistently toward
the campus. This urbanisation expansion would not
have taken place without the existence of Ito campus
in the area. The campus gave decision-makers and
stakeholders a reason to be interested in investing
in areas between railroad stations and the campus.
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This also confirms the accuracy of the description of
universities as extensive landholders that can change
the morphological structure of the city (Larkham,
2000). Although previous research tends to focus
mainly on the negative aspects brought by universities
and studentification as a by-product, the impact that
campuses can have on the urban transformation
process has to be highlighted in order to more fully
assess an institution’s role in city urbanisation.
Another finding that has been revealed from
previous analysis is that the transformation process
starts from more accessible areas to extend to less
accessible ones. Therefore, areas around Susenji
and Kyudai Gakkentoshi stations and Route 202
recorded high values of integration, urban density
and multi uses. Moreover, the more distance there
is from Susenji and Kyudai Gakkentoshi stations
and Route 202 to the campus, the lower the values
become. Although the campus works as an attractive
nodal for investment, stakeholders and decision-
makers seem to be more interested in accessible
areas first to serve students and non-students.
However, as shown in the integration analysis,
new roads and train stations are gradually built,
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which, in turn, make less accessible areas more
accessible. This opens the door for more investment
and development projects that contribute to city
urbanisation. Beside the location of the campus
and the accessibility attribute, the publicising of
polices by decision-makers affects how and where
the urban transformation process takes place. For
example, Fukuoka City decided to open Kyudai
Gakkentoshi station in 2005 concurrently with
the campus opening in order to fulfil the capacity
needed to transport students and staff. However, the
name of the station was chosen to consist of two
words: Kyudai which is the abbreviated Japanese
name of Kyushu University and Gakkentoshi, which
means “academic and research city”. By doing so, the
city officially announced the area as a “student area’,
which can hinder the urban transformation due to
the perceived negative impact of studentification
(Grabkowska & Frankowski, 2016; Toprak et al.,
2017). Moreover, many stores in the area started
to use the word Kyudai Mae (which means “in
front of Kyushu University”) in their signs and
logos. This shows that store owners are declaring
that the area is made to be a student area and it is
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better for them to attract students to their business
by orienting their prices, services and even signs
to serve students’ needs. However, further future
analysis may validate the impact of such an aspect
on the area.

In the Japanese geometrical design, design is
categorised to three different levels: Ten, Sen and
Men which translate as “point”, “line” and “surface”,
respectively (Fig. 13). In the preceding analysis, we
see that cells with high values of spacematrix, MXI
and urbanity were located first as a point (especially
around Susenji station) and then started to extend
as a line around major streets such as Route 202.
After the campus came into existence, cells started
to extend towards the campus in the form of
a surface extending from major surrounding streets
to the location of the campus. Therefore, we can
say that the existence of Ito campus helped the area
to develop from the Sen (line) phase to the Men
(surface) phase. Before the Ito campus’s existence,
the area transformed naturally from the Ten (point)
phase to the Sen (line) phase, which is known as
the natural urban transformation process. However,
for the area to develop from the Sen phase to the
Men phase, it needed a new nodal that would let it
develop in different directions to form a surface-
like expansion. Thus, the construction of the Ito
campus accelerated the transformation from the
Sen phase to the Men phase. Thus, we can deduce
that the existence of a large new university campus
accelerated the spread of the transformation. This
also shows that large institutional urban settlements
can accelerate the natural urban transformation of
an area if they are situated in a way that forms a Men
(surface) with surrounding streets and stations.

llllllllll>

In conclusion, we can say that university
campuses have the potentiality to more greatly
accelerate the natural urban transformation process.
New campuses work as magnets that attract more
integrated streets, higher urban density and more
multi-uses from the nearest accessible areas such
as major roads or stations (Mohammed & Ukai,
2022). Therefore, locating new university campuses
in less accessible areas may be a wise decision
if the intention is to accelerate the large-scale
urbanisation of an area. However, this may affect
students’ residential preferability, as students might
prefer to stay near to their campus, which makes
the area a “student area”. On the other hand, if
decision-makers locate new campuses in accessible
areas, this might hinder the spread of urbanisation
on a larger scale. However, this might be a wise
decision in order to avoid the negative impact of
studentification, because, if the campus is accessible,
students can live anywhere in the city (Mohammed
& Ukai, 2021). By doing so, the scale of studentified
areas would be limited. In summary, the impact
of university campuses on city urbanisation
needs to be considered in the early stages of
campus development to assess its consequences
more holistically. Moreover, the participation
between decision-makers, stakeholders, university
administration and the city is considered essential
in that case, so that it can come up with an effective
urban strategy that benefits all (Hoyt, 2010; Russo
et al., 2016; Mohammed et al., 2022).

llllllllll’
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Fig. 13. Design levels in the Japanese geometrical design

Source: Authors’ illustration
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5. Conclusion

The role of universities in cities is mainly about
empowering the knowledge required to overcome
challenges that the society may face. However, the
impact of a university on a city goes beyond that.
Therefore, university campuses are considered to be
an urban agent capable of upgrading suburban areas
of the city. Even though suburban areas will become
more urbanised through what is known as the natural
urban transformation process, university campuses
have the potentiality to accelerate such a process.
This study examined the impact of Ito campus,
which is Kyushu University’s newest campus, on the
urbanity change before and after the campus existed.
In order to have a holistic approach, different urban
analytics methodologies have been used, these being
space syntax, spacematrix and the mixed-use index.
By combining the results of these methodologies,
urbanity maps that show different degrees of urbanity
ranging from suburban to highly urban areas can
be produced. The results show that the existence
of the campus helped the area to urbanise more
rapidly. After 1993, the urbanisation process took
place near the major routes in the area and around
railroad stations. However, after the construction of
the campus in 2017 was completed, urbanisation
started to sprawl in a more scattered way, and new
urban settlements started to appear in new places.
This shows that the existence of the campus and the
capacity that was needed to serve students and staff
gave stakeholders, business owners and decision-
makers a reason to invest in the area.

Furthermore, the location of the new campus
away from the nearest railroad stations made
the urbanisation process gradual, starting from
accessible areas near the station and progressing
to less accessible parts of the area near the
campus. Therefore, the accessibility attribute
and the location of the campus were two of the
main factors that affected how the natural urban
transformation process took place. Moreover,
other factors were related to the area’s image and
to its being publicised as a student area by using
the name of the university in stations, stores and
residential buildings names. This impacted the
area by building the image that the area was made
mainly for students, which could, in the long run,
lead to the displacement of the original residents.
These different aspects show how significant the
impact of building a new campus can be. Therefore,
decision-makers need to have a holistic view of the
campuses’” role in the city, especially in the early
stages of the campus development. In the future,

this research needs to extend to examine the impact
of building new campuses from residents’ point of
view to determine the validity of new campuses’
social impact. By comparing a campus’s physical
and social impact on the area, future research can
provide a more comprehensive understanding of
university campuses’ role in city transformation.
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