INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 8, ISSUE 11, NOVEMBER 2019

ISSN 2277-8616

Smart Mobility For Rural Areas: Effect Of
Transport Policy And Practice
P. Agus Budi, Imam Buchori, Bambang Riyanto, Yudi Basuki
Abstract: The strategy in managing cities to remain in a condition of sustainability is to implement Smart City (SC) policies, which are policies that can
integrate information and communication systems into various technical systems and infrastructure of a city. However, the change in infrastructure, land
use makes the tab development, regional development will increase mobility transportation access. One of the policies that support the success of the
SC policy in Indonesia is the policy in the field of transportation in order to anticipate changes in the characteristics of mobility in peripheral areas. This
study will measure the success of transportation policies in anticipating an increase in the frequency of trips, expansion of the distribution of trips and
changes in the choice of transportation modes to achieve sustainable transportation in rural areas. The research methodologies with survey used was a
mobility analysis survey in the Mijen District, Semarang City, Indonesia. The steps taken in data collection are, first, the frequency of the trip is measured
based on the trip generation model by considering the variables of vehicle ownership, public income, public transport rates, public transport comfort,
public transport driver behavior and public transportation comfort. Second, the distribution of travel and the choice of transportation mode is a reflection
of the desire of the community to achieve the destination of the trip and the chosen mode of transportation. The results of the study show that the latest
transportation policy in the form of the operation of the Bus Rapid Transit (BRT) and online transportation implemented by the government greatly
influences mobility in the periphery, namely first narrowing the gap in the demand and supply transportation balance.
Index Terms: Smart Mobility, Rural Areas, Transport Policy, Practice.
——————————  ——————————

1. INTRODUCTION
Population aging has become an extraordinary, pervasive and
lasting demographic phenomenon in most countries. The
proportion of the population over the age of 60 is growing
steadily and rapidly, faster than other age groups. According to
World Health Organization estimates (2002), there will be two
billion older adults by 2050, representing an even larger
portion of society. This projection of rapid growth in the elderly
population is a major challenge for transport operators,
managers, and urban planners whose job is to provide a
phenomenon that takes into account unique and complicated
travel patterns from time immemorial (Musoga, 2005; Hess,
2009; Canitez, et al., 2018). The challenges these aging poses
for the economy, health care, and the pension system have
not long been recognized. However, the impact of aging on the
transportation system was found to be much newer and has
not been extensively. The change in land use makes the tab
development, regional development will increase mobility
(Greenblatt, & Shaheen, 2015). The era of globalization,
urbanization, demography and climate change demand
greater attention from urban planners in managing energy,
materials and human resources efficiently. One strategy in
managing cities to stay in a condition of sustainability is to
implement Smart City (SC) policies, which are policies that can
integrate information and communication systems into various
technical systems and infrastructure of a city (Evangelinos, et
al., 2018). This allows flexible control of the goods, electricity,
water and gas supply networks, and creates new solutions for
mobility, administration and public services in the city. The
business community, institutions and government always
make contact and improve the quality of life and cooperation
of all parties through an efficient and integrated information
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flow in the mass transit system (Phun, et al., 2019). The city
will become a service provider for citizens and their
businesses to run smoothly through a smooth and transparent
administrative process (Kornberger, et al., 2017). The city will
have an optimal network that not only facilitates daily life in all
aspects of life, but also provides environmentally friendly
solutions (Jamil, et al., 2015). SC are cities that have
information networks, networks, mobile, security, comfort and
sustainability (Schieferdecker & Kaplow, 2017). SC for
sustainable transportation management: integrated modeling
and support (Shi, et al., 2018; Okraszewska, et al., 2018). SC
policy concept that with information technology, public services
will be more quality, effective and efficient (Wong, et al., 2018).
Policies that result from smart city implementation have an
impact on shifting social behavior of citizens towards a more
efficient direction (Haque, et al., 2013). The sustainable use of
city resources bottom-up and allow service providers such as
utilities and transportation companies with the city government
to provide more services efficient and sustainable top down
(Khansari et al., 2014; Yeh, 2017). SC policy is very influential
on the development of Rural an area, which was originally as
a separate region in a long distance from the city with the
presence of new Urbanism will increase population density,
land use changes and changes in community behavior
(Clapson, 2000). So, the urban sustainable transportation
planning strategies for livable City's quality (Wey, & Huang,
2018; Javier, et al., 2019). The development of the periphery
will affect the increase in travel mobility, travel distribution,
mode selection and route selection (FHWA, 2007). The SC
policy concept emphasizes a balance between Smart
Transportation, Smart Land Use and Smart Energy so as to
achieve
regional
sustainability
and
transportation.
Transportation policy is intended to anticipate the need for
community mobility in the form of transportation facilities and
infrastructure (Zipori, & Cohen, 2014). The developments in an
area in terms of location, land use, land prices and
accessibility greatly affect the development of the
transportation system, namely the increase in the frequency of
trips (Büttner, et al., 2018), the freedom to choose the
destination of travel, the freedom to choose the type of
transportation that serves the needs of travel and the freedom
to choose the route (Wu, et al., 2018). Along with the growth of
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industrialization and the concentration of dense working class
housing for sustainable transportation (Barceló, 2019; Naor, et
al., 2018). The further worsened the physical and social
environment in urban areas causing many middle-income
urban residents to flock to the Rural. With the continuous flow
of immigrants into industrial cities, there is a continuing and
continuing pressure to improve intra-urban transportation and
open more rural areas that are close together so that they will
change the shape and structure of cities and their Rural into
modern metropolitan cities. The impact of the development of
the periphery will increase the trip generation (population
mobility) with a wider distribution (distribution) both within the
zone (internal zone), from the internal zone to the external
zone and from the external zone to the internal zone (McNally,
2007). Increased population mobility requires the availability of
modes of transport and infrastructure as a means and
infrastructure activities that are appropriate to its
characteristics (Figliozzi, 2007). As for the characteristics of
the trip, there are two big groups, namely captive trips or trips
made by people who cannot afford to own their own vehicle or
rented privately and trips that are of choice (choices) or trips
made by people who are able to have own vehicle or not
owning a vehicle but able to rent privately (Warpani, 1990).
Population mobility must be well organized so that mobility
sustainability can be achieved (Newman, 2010). Along with
the development of the periphery areas needed smart
transportation support in the form of infrastructure that
connects the activity centers with the periphery, smart public
transportation facilities with efficient, safe, comfortable and
environmentally friendly indicators that are in accordance with
community needs both in terms of quantity and quality
(Figueiredo, et al., 2010). Transportation services must be
able to reach all regions and at a cost that is affordable by all
levels of society so that transportation sustainability is
achieved (Shi, 2013). The present the government can only
provide conventional public transportation, namely regular
transportation, taxi and Bus Transit Rapid (Cervero, et al.,
2008). The infrastructure that must be provided in the form of
road access connecting the Rural to the city and surrounding
areas, bicycle lanes, pedestrian facilities, green open spaces
and
disabled
facilities.
The obstacle faced is the quantity and quality of transportation
offered by the government that has not been able to meet the
needs of all groups of transport users, both captive and
choice, so that alternative transportation, emerging as a result
of new innovations in information technology development
online transportation (Silalahi, et al., 20017;). Online
transportation will target the captive market that is not served
by public transportation provided by the government and
choices that do not have their own vehicles. The existence of
online transportation is very much needed by the community
and its operation cannot be prevented in the era of information
technology (Santoso, et al., 2017). Therefore, in order to avoid
problems in its operation, the government seeks to legalize the
existence of online transportation as part of smart
transportation service by issuing regulations that regulate the
operational
balance
between
conventional
public
transportation, BRT and online transportation (Hyland, &
Mahmassani, 2017). For the conventional public transportation
community, the existence of new competitor’s online
transportation is considered as a nuisance and the cause of
their income decreases, so that various physical and legal
efforts try to deny the existence of online transportation.
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However, indeed there have been many studies on
transportation policy on mobility, but what has not been done
is about the effect of Transportation Policy on Mobility as an
Effort to Achieve Smart Mobility. This study will measure the
success of transportation policies in anticipating an increase in
the frequency of trips, expansion of the distribution of trips and
changes in the choice of transportation modes to achieve
sustainable transportation in rural areas.
1. RESEARCH METHODOLOGY
1.1 Data Required
Data needed in this study are primary data, data obtained
directly and secondary data obtained through information or
literature.
a. Secondary data is needed:
1) Map of the administrative road network map;
2) Demographic and topographic data;
3) Smart City policy plan;
4) Development data in periphery areas;
5) Data on land use change in periphery areas;
6) Transportation policies that have been and will be
implemented by the government;
7) Data of transportation facilities and infrastructure
connecting peripheral regions;
8) Public transport rates online transportation;
9) Management systems for public transportation and
online transportation;
10) Public transport crew guidance system.
b. Primary Data
Primary data collected in the form of:
1) Number of trip generation;
2) Travel distribution patterns;
3) Mode selection characteristics;
4) Proportion of route selections. Number of public
transport users per day;
5) Number of private vehicle users per day;
6) Number of online transport users per day
7) The willingness to switch modes from private vehicles
to public transportation;
8) The willingness to switch modes from online transport
to public transport;
9) Public transport performance, efficiency, safety, comfort
and environmentally friendly.
1.2 Data collection technique
a. Secondary Data, Secondary data is collected through:
1) Government
agencies
(City
Government,
Transportation Agency, Public Works Agency,
Development Planning Agency at National Level,
BPS and Police);
2) Public transport companies and online transport
managers; and
3) Literature related to research.
b. Primary Data, Primary data obtained through.
The household travel survey, the household travel
survey has a significant data demand needed to
determine the activity and transportation system. Its
main need is data that defines travel behavior and is
collected through various survey efforts. The Household
Travel Survey with daily travel activities provides a lot of
data needed to calibrate the Four Step Model. Traffic
observation data number and speed, also provides a lot
of data needed for validation. The household travel
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survey provides:
a. Household and person socioeconomic data
usually including income and number of
household members, workers, and cars;
b. Activity travel data, usually including for each
activity carried out during the 24 hour activity
period, location, start time, duration and route
traveled, mode of use, departure time, and time
of arrival; and
c. Household vehicle ownership data.
The survey data is used to validate the representativeness of
the sample in developing and estimating travel generation, trip
distribution, and modal choice models and to conduct
motivational studies in traveling (McNally, 2007). Interviewees
were asked to talk about different things about modes of
transportation or use both modes of public transportation and
private cars. Respondents were asked to describe the benefits
and losses felt by each mode. Also asked non-users about
their perceptions of public transport and the reasons for not
using it; how they would feel if they had to use public
transportation; and what reasons will make them switch to
alternative modes (Harrow, 2000).

The number of samples in the Mijen Rural, Semarang City,
Indonesia research area is as the following Table 2.

1.3 Sampling Method
Population is a generalized area consisting of: objects /
subjects that have certain qualities and characteristics
determined by researchers to be studied and then drawn
conclusions, while the sample is part of the number and
characteristics possessed by the population. If the population
is large, and researchers may not study everything in the
population, for example, due to limited funds, manpower and
time, then researchers can use samples taken from that
population. For research, we will take too many populations to
be sampled in the hope that the number of samples we take
can represent the existing population. To determine the
sample size you can use the Isaac and Michael formula as
follows:

2.

Where:
s = sample size
N = Population
λ2 with dk = 1
P = Q = 0.5
D = error level can be 1%, 5%, 10%

TABLE 2.
ZONE NAME, ADMINISTRATIVE AREA, TOTAL POPULATION,
PROPORTION AND NUMBER OF SAMPLES OF THE MIJEN RURAL
Zone

Village
Kedungpane
Jatibarang
Pesantren
Mijen
Wonolopo
Ngadirgo
Wonoplumbon
Cangkiran
Bubakan
Tambangan
Jatisari
Purwosari
Polaman
Karangmalang

1
2

3

4
Total

Total
Population
5.309
2.878
1.341
6.257
7.504
5.563
4.149
3.607
2.217
4.119
9.891
4.49
8
1.795
2.277
61.405

Proportion

Total
Sample

0,16

54

0,38

132

0,32
112
0,14

48

1,00

346

RESULT AND DISCUSSION

The transportation policy implemented by the government
greatly influences the condition of mobility carried out by the
community, firstly, is the balance between the availability of
transportation facility supply and the demand for transportation
services demand with BRT (Bus Rapid Transit) and Online
Transportation. The second is the effect on the characteristics
of mobility by the community that is captive trips made by
people who cannot afford to own their own vehicle or rented
privately and choice travel by private vehicle or do not have a
vehicle but are able to rent privately.
2.1 TRANSPORTATION DEMAND AND SUPPLY BALANCE
One of the effects of transportation policies applied to the
conditions of mobility carried out by the community is the
balance between the availability of transportation facility
supply and demand for transportation services demand
(Benevolo, Dameri, & D’Auria, 2016). Figure 1 shows a
comparison of demand and supply in the Mijen Rural.

Determining the number of samples, the Isaac and Michael
Tables 1.
TABLE 1.
NUMBER OF SAMPLES FROM SPECIFIC POPULATIONS WITH ERROR
LEVELS OF 1%, 5% AND 10% (ISAAC AND MICHAEL TABLES)
N (Population)
10.000
15.000
20.000
30/000
40.000
50.000
75.000
100.000

S (Number of samples with a certain level of error)
1%
5%
10%
622
336
263
635
340
266
642
342
267
649
344
268
563
345
269
655
346
269
658
346
270
659
347
270

Before BRT

After BRT

After Online

Figure 1. Demand for mobility and supply of public transport in
the Mijen Rural, Semarang City, Indonesia

The using Isaac and Michael's table, the number of samples
can be calculated according to the population in each zone.
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Demand for mobility has increased from year to year, in the
period before the existence of BRT of 17,168 people per day
until the last condition of the existence of BRT was 17,938 and
in the period of online transportation it was 19,151 people per
day. While the availability of transportation facilities (supply) is
in the period before the existence of BRT of 3,584 people per
day in the period before the existence of BRT, it increased to
9,984 people per day in the period after the existence of BRT
and increased to 11,104 people per day during the existence
of online transportation. From the above data it is known that
with the transportation policy that is increasing in terms of
quantity and quality (Duran, et al., 2017; Evangelinos, et al.,
2018) it is increasingly narrowing the gap separation distance
between demand and supply.

in the Mijen rural of Semarang City. Graph, Comparison of
Captive and Choice Trips in the Mijen Rural.
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Based on data Table 3. Obtained information is getting to
19,151 people per day or an increase of 12.80% and will
increase significantly in 2024 to 29,387 people per day or
64.52%. If the government implements a smart transportation
policy mass and equipped with high information technology,
the condition of transportation that occurs is the supply of
transportation facilities increased from 11,764 people per day
in the period after online transportation to 24,564 people per
day or an increase of 108.81 % in 2024, but if the government
does not implement a smart transportation policy, then the
condition of transportation that occurs is the supply of
transportation facilities in 2024 is still 11,764 people per day.
2.2 COMPARATIVE NATURE OF CAPTIVE TRAVEL AND CHOICE
The addition to influencing the balance between
transportation, supply demand, transportation policy also
influences the composition of the characteristics of mobility
carried out by the community, which is captive trips made by
people who cannot afford to own their own vehicle or rented
privately and choice trips with private vehicles or no vehicles
but able to rent privately. The Table 4. Shows the number of
trips that are captivating and the number of trips that are
choice in the rural of Mijen, Semarang City.
TABLE 4.
NUMBER OF CAPTIVE AND CHOICE TRIPS IN THE MIJEN RURAL OF
SEMARANG CITY (PERSON / DAY)
Travel
Personalit
y
Captive
Choice
Total

Before BRT
Number

%

After BRT
Number

%

3.584
14.278
17.168

20%
80%
100%

9.984
8.449
17.938

54%
46%
100%

After Online
Numb
%
er
11.764 58%
8.385 42%
19.151
100
%

Based on Figure 2, the information about shows number of
captive and choice trips in the Mijen rural of Semarang City
(person/day). The comparison of captive trips and choice trips

8449

8385

8000

Captive

6000

Choice

4000

Before BRT
Number
%

14278

14000

TABLE 3.

Travel
Personalit
y
Demand
Supply
Total
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3584

2000
0
Sebelum
Before
BRT
BRT

Setelah BRT

After BRT

Setelah On
After Online
Line

Figure 2. Comparison of public transport user’s captive and
private vehicle users (choice) in the Mijen Rural, Semarang
City, Indonesia
Since the change in transportation policy, namely the
operation of the BRT in 2014 and accommodating online
transportation in 2016, the number of public transport has
increased from 3,584 people per day (20%) when the
government only gave permission to operate conventional
transportation (before 2014) to 9,984 people per day (54%) in
the period after BRT operation and increased to 11,764 people
per day (58%) in the period after online transportation.
Likewise, with the increase in the quality of transportation
services, it has reduced the choice of trips that use private
vehicles from the period before the operation of BRT, the
number of choice trips as many as 14,278 person trips per day
(80%), down to 8,449 people trips per day (46%) in the period
after the operation of BRT and fell again to 8,385 people trips
per day (42%) in the period after the online transportation.

3.

CONCLUSION

This study was conducted with success of transportation
policies of the operation of the BRT and online transportation
implemented by the government greatly influences mobility in
the periphery. Along with developments in the periphery will
increase the frequency of mobility both aimed at the city center
and mobility from the city center to the periphery. To meet the
mobility needs of the government already had a policy in the
field of transportation, namely the provision of public transport
that serves the periphery. The latest transportation policy in
the form of the operation of the BRT and online transportation
implemented by the government greatly affects mobility in the
periphery, namely first narrowing the gap in the demand and
supply transportation balance. Transportation demand that
comes from the frequency of mobility will increasingly increase
along with the development of the existing region. If it is not
balanced with adequate transportation, supplies, there will be
imbalances in transportation services. The second effect is the
change in the composition of trips between captive trips and
choice trips. In order to deal with the rapid growth of mobility in
the periphery, the government must adopt a transportation
policy that is smarter than the current transportation policy. If
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there is no change in transportation policy do nothing, it is
predicted that in the future the percentage of public transport
users will decrease. But if the government has a smart
transportation policy do something, it is predicted that in the
coming year it is predicted that public transport users will
increase significantly.
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