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THE INFLUENCE OF SOCIOECONOMIC STATUS ON THE
MODES CHOICE OF TRANSPORTATION IN MANADO CITY

Tampanatu P.F. Sompie.*
Civil Engineering Department, Manado State Polytechnic, Indonesia

Good infrastructure and transportation facilities move people and goods take place safely and economically in terms
of time and cost. The trips made by people on weekdays or weekends affect environmental conditions in the area.
The purpose of this paper is to find out the influence of socioeconomic status on modes choice of transportation both
on weekdays and weekends. The study location is in Manado Municipality. There are 3 (three) modes of transporta-
tion reviewed, i.e., private cars, motorcycles, and public transportation; indicators of socioeconomic status of trans-
portation users are age, education, occupation, income, number of family members, and vehicle ownership; data
retrieval regarding the modes of transportation and socioeconomic status of travelers through questionnaire surveys.
SEM-AMOS was used to measure the validity and reliability of the data, and the probability of the mode choice on
weekdays and weekends was analyzed using multinomial logistic regression analysis. The results showed that the
socioeconomic status of travelers has an influence on the mode choice of transportation by 49.2% on weekends and
49.5% on weekdays. Furthermore, the probability of transportation mode choice on weekends is the car by 88.4%,

and on weekdays is motorcycles by 71.6%

Key words: socioeconomic status, mode choice, sem-amos, multinomial logit

INTRODUCTION

People travel to do daily activities such as work, shop-
ping, and recreation. Policymakers seek to manage
travel behavior through urban transportation planning,
create a good and organized environment, reduce the
use of private vehicles, replace them with non-motor-
ized vehicles, and shorten mileage in neighborhoods
with high densities and diverse activities [1]. Policymak-
ers made policies to convince people to switch from in-
dividual motorized vehicles to public or non-motorized
transportation [2]. On the other hand, the government
must continuously improve the quality of public trans-
portation since the demand for travel served by public
vehicles and private vehicles will depend on the appear-
ance of each mode in competition with other modes [3].
The available modes of transportation are alternatives
to choose from, such as public transportation modes,
cars, and motorcycles, where each mode has different
attributes in terms of travel time, cost, and comfort [4].
The movement to work in developed countries is usu-
ally more accessible by using public transportation be-
cause of the punctuality, good level of service and the
cost is relatively cheaper than private transportation. On
the other hand, people still use private cars to work in
developing countries, even though more expensive, be-
cause public transportation cannot meet punctuality and
convenience [3]. [5] analyzed indicators such as trav-
el time, the built environment, and socioeconomic con-
ditions, which significantly influence the mode used in
schools. [6] explained that activity pattern-based models
consider socioeconomic variables. Furthermore, [7] stat-
ed that Socio-demographic variables (age, household
composition, income, gender, and car ownership) were
significant factors influencing travel behavior. Whereas
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age, gender, and occupation affect the mode choice be-
havior for shopping mall trips [8]. Age, gender, marital
status, income, private vehicle ownership, travel time,
and costs influenced commuter workers' use of road
public transportation [9]. Model explaining trip genera-
tion (why the trip was people made) [10]; travel behavior
[11]; and market segmentation studies in travel behavior
research [2] still rely heavily on the individual socioeco-
nomic characteristics of travelers. In addition, children's
travel behavior should also receive attention because
it will contribute to adult activity patterns; the socioeco-
nomic and demographic factors also affect the children's
involvement in traveling to take part in extra-curricular
activities [12]. While socioeconomic, travel mode attri-
butes and attitude factors also affect the elderly mode
choice [13]. Besides the trips made on weekdays, week-
ends also affect activity patterns in transportation system
planning [14]. [15] stated that travel demand modeling
has traditionally focused on the modeling-based activity
patterns of individual trips for five working days in a week
(Monday-Friday). However, in recent years, amount of
trips and intensity of traffic congestion on weekends has
increased to near the level of congestion on weekdays.
Furthermore, the peak period of weekend trips is unlike
trips on weekdays [15]. The peak period for weekend
trips occurs during the middle of the day [16]. [17] added
that most of the activities of the weekend tend to begin
in the middle of the day. [14] found that the workers and
the students show the behavior of the journey is stable
on weekdays, but the weekday activities of non-workers
and weekend activities of all respondents were gener-
ally more random in normal conditions. [18] studied
transportation mode choice behavior among commut-
ers using private vehicles compared to public transpor-
tation. Using the Logit Model and Structural Equation
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Modeling analysis method, it concluded that the appli-
cation of bus lanes does not have a significant impact
on the shift from private vehicle users to public trans-
port. [19] measured the level of people’s satisfaction with
public transport services. Results of their research con-
cluded that satisfaction depends on the user's quality of
service and socio-economic background. [20] identified
the effect of changes in population distribution and ur-
ban functional changes against the distance of a trip to
school using public transport and private car by using
multinomial logistic regression analysis. The research
concludes that the habit of using vehicles and age fac-
tors make private vehicles the primary mode of transpor-
tation. The population density variable in Jakarta and its
surrounding cities does not affect the choice of the trans-
portation mode both on the railway and public transport
highway [9]. Gender affects transportation mode choice,
and females prefer to use the commuter line than males
[21].

MODEL AND METHODOLOGY

Manado is the capital city of North Sulawesi Province,
and geographically it is located between 1°30’-1°40’
North Latitude and 124°40°-126°50’ East Longitude; has
an area of 162,53 km2, and a population of 433.640
people. The number of motorized vehicles in 2019 was
497.984 vehicles [22]. Data of this study was obtained
through questionnaire surveys. The validity and reliability
of the data were measured using SEM-AMOS. To an-
alyze the probability of the mode choice on weekdays
and weekends was using Multinomial logistic regression
analysis. The data collected is socioeconomic data of the
individual, including home address and the primary activ-
ity location to determine the origin and destination zone
of the trip, data on gender, age, education, household
position, and type of main activity; and socioeconomic
data of the household, including the number of a house-
hold member, vehicle ownership, and total income. The
modes of transport used are cars, motorcycles, and pub-
lic transportation; then the modal information data ex-
plaining the reasons why using the mode concerned and
the costs incurred as a result of using the mode is. This
information will provide the variable costs required for
each mode; also information about the level of accessi-
bility, security, and comfort of the mode of transportation
used. Structural Equation Modeling (SEM) is a set of sta-
tistical techniques that allows the simultaneous testing
of a series of relatively complex relationships. Between
one or more dependent variables can build the relation-
ship with one or more independent variables. Structur-
al Equation Modelling (SEM) is an integrated approach
between Factor Analysis, Structural Modeling, and Path
Analysis.; also called Path Analysis or Confirmatory Fac-
tor Analysis [23]. Various studies can use two models,
i.e., the descriptive model, the measurement model,
and the predictive model, which is the structural model
(causal model). Measurement model can be done par-
tially or as a whole; performed on each construct (single

102

Table 1: Respondents’ profiles
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Amount %
Age
< 19 years old 46 22.01
20- i? dyears 49 23.45
30 -39 years old 36 17.22
40- i? o 60 28.71
= 50 years old 18 8.61
Gender
Male 123 58.85
Female 86 41.15
Education
J“ggo'j)ilgh 39 18.66
Segi:‘;]ro';':gh 65 31.10
Under Graduate 85 40.67
Post Graduate 20 9.57
Family Size
1 Person 4 1.91
2 Persons 6 2.87
3 Persons 38 18.18
4 Persons 68 32.54
> 5 Persons 93 44.50
Occupation
Students 64 30.62
Coermert | 7
Patcerman - 096
Employees of
state-owned 6 2.87
enterprises
er:;:i|\$t:es 60 28.71
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measurement model) and (multidimensional model). The
structural model will result in an assessment of predictive
validity. The approach used for the measurement model
analysis is Confirmatory Factor Analysis. Validity test; in-
tended to determine whether the questions in the ques-
tionnaire are quite representative so to measure whether
a questionnaire is valid or not is using validity test. A ques-
tionnaire is said to be valid if the questions in the ques-
tionnaire can reveal something that the questionnaire will
measure. If the loading factor is > 0.50, it can be said to be
valid. Reliability test; is the index that indicates the extent
to which the measuring instruments are reliable or trust-
worthy. Reliability is a measure of internal consistency of
the indicators of a formation variable that show the degree
to which each indicator indicates a commonly formed vari-
able. To measure the level of consistency of the research
instrument is intending a reliability test. In this study, in
calculating reliability using composite (construct), reliabili-
ty with a cut-off value is a minimum of 0.7. The calculation
is as follows:

B (Z standardized loading)
- (z standardized loading)”® + Z e,

The multinomial logit model used in this study determines
the probability of choosing a private car, motorcycle, and
public transportation by travelers traveling from home to
places of activity and returning home. The utility value of
the transportation mode is influencing the probability of a
mode of transportation. The mode of transportation that
wants to know will compare the probability of being cho-
sen with the utility value of other transportation modes.
The utility value used for the equation of multinomial logit
is the average value on each mode of transportation vari-
able. People's choice of mode utility is approaching the
mode choice model. Utility represents an advantage or at-
tractiveness of a commodity, which includes the mode of
transportation, where each commodity has a utility thatis a
combination of the inherent attributes [4]. The multinomial
logit model is a simple model of the random utility model.
There are two components in the utility function equation,
namely the deterministic component and error component

The utility functions equation is:

U.i=V(Sy) + V(X)) V(S:, X)) + &

where :
Ut,i : utility for alternative i for individual ¢

V(St) : deterministic utility component related to individual
characteristics ¢

V(Xi) : deterministic utility component related to the
alternative attribute of choice i

V(St, Xi) : deterministic utility component interactions be-
tween related to individual characteristics t and the alter-
native attributes of choice i

€ti  : random utility component or error component
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The logit model is built based on the following assump-
tions: error components distributed in the Gumbel
distribution; error components are distributed inde-
pendently and identically among alternatives (lID: in-
dependently and identically distributed); and the error
component is distributed independently and identically
among individuals studied (lIA: independence of irrele-
vant alternatives). This model provides the probability
of choice of each alternative as a systematic function
of all alternatives. The general formula for option i from
the set of alternative j is :

Pri{d) = jexpi
=1 exp(Vj)
where :
Pr(i) : the probability of decision-makers choosing

alternative i

Vi : the systematic utility component of alternative i

Vj : the systematic utility component of alternative j
An illustration of the multinomial logit model in a
decision-making case that has three available alterna-
tives in the form of car (C), motorcycle (M), and public
transportation (PT), then an example of the probability
to choose an alternative car is :

exp(V¢)
PT(C) =
exp(V¢) + exp(Vy) + exp(Vpr)

V. V,, and V_. are systematic car, motorcycle, and
public transportation utilities. A thing that needs atten-
tion is that the probability value will increase with the
increase in the utility systematic component if the other
utilities are kept constant.

RESULTS AND DISCUSSION

Analysis of the model using Structural Equation
Modeling with the AMOS program

Description of Socio-Economic Latent Variable (X1)

The latent variable of socioeconomic status (X1) has
indicators that include age (X1.1), education (X1.2), oc-
cupation (X1.3), income (X1.4), number of family mem-
bers (X1.5), and vehicle ownership (X1.6).

Table 2: Description of indicators of variables X1

o [ xt [ wean | S
1 X1.1 4.2967 .65636

2 X1.2 4.3732 .89036

3 X1.3 4.4163 .70296

4 X1.4 4.4258 .68325

5 X1.5 4.1531 .89093

6 X1.6 4.2297 79957
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The average value of 4,3158 and standard deviation of
0,7706 means that overall respondents tend to agree
with the indicator statements of the socioeconomic sta-
tus variable (X1).

Description of Mode of Transport Latent Variable (Y)

The latent variable mode of transport (Y) as indicators of
private cars (Y1), motorcycles (Y2), and public transport
(Y3).

Table 3: Description of indicators of the variable Y

No Y Mean | Sevation
1 V1 44019 | 96137
2 V2 42440 | 90553
3 V3 41196 | 88798

An average value of 4,255 and a standard deviation of
0.918 means that overall respondents are likely to agree
on the mode of transportation variable (Y). Each latent
variable, i.e., socioeconomic status (X1) and mode of
transportation (Y), carried a validity test using Confirma-
tory Factor Analysis.

Latent Variable of Socioeconomic Status (X1)

Socioeconomic Status (X1) is an exogenous latent vari-
able (variable latent exogen) measured from 6 (six) vari-
ables: age (X1.1), education (X1.2), occupation (X1.3),
income (X1.4), number of family members (X1.5) and
vehicle ownership (X1.6). To determine whether the so-
cioeconomic status (X1) is a valid latent variable is using
Confirmatory Factor Analysis. The results with the AMOS
program can be seen in figure 1 below:

X1.6

Figure 1: The validity test of socioeconomic status (X1)
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The six loading values are more significant than 0.5,
and to measure socioeconomic status (X1), namely:
age (X1.1), education (X1.2), occupation (X1.3), income
( X1.4), number of family members (X1.5), and vehicle
ownership (X1.6) can use all indicators.

Latent Variable Model of Transportation (Y)

Modes of transportation (Y) is an exogenous latent vari-
able measured from 3 (three) variables, i.e., private cars
(Y1), motorcycles (Y2), and public transportation (Y3).
To determine whether the modes of transportation (Y) is
a valid latent variable is using Confirmatory Factor Anal-
ysis, and the results can be seen in figure 2 below:

Y1

Y2

Y3

Figure 2: The validity test of modes of transportation (Y)

To measure the modes of transportation (Y), i.e., private
cars (Y1), motorcycles (Y2), and public transportation
(Y3) can use all the indicators because the three loading
values are more significant than 0.5. From table 4 above,
it turns out that the latent variable of socioeconomic sta-
tus (X1) gives the value of CR of 0.949 above the cut-off
value of 0.7; therefore, the socioeconomic status (X1)
is reliable. Likewise, for each indicator, all p-value error
variances are less than 0.05, which is said to be reliable.
From table 5 above, it turns out that the latent variable
mode of transportation (Y) gives the value of CR of 0.951
above the cut-off of 0.7, so the mode of transportation
(Y) is reliable. Similarly, Likewise for each indicator, all
p-value error variances are less than 0.05, which is said
to be reliable.

Multinomial Regression Model For Modes of
Transportation

There are three modes of choice of transportation, i.e.,
cars, motorcycles, and public transportation; to analyze
the probability for choosing the mode at the weekend
and weekday using multinomial logistic regression.
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Table 4: Reliability test X1

X1 p-value error | oo rition | Loading (A) N2 1-p CR
variance
X1.1 0.000 Reliable 0.867 0.751689 0.248311
X1.2 0.000 Reliable 0.856 0.732736 0.267264
X1.3 0.000 Reliable 0.871 0.758641 0.241359
X1.4 0.000 Reliable 0.797 0.635209 0.364791 0.949
X1.5 0.000 Reliable 0.898 0.806404 0.193596
X1.6 0.000 Reliable 0.926 0.857476 0.142524
Total 5.215 1.45784
Table 5: Reliability test Y
Y1 p-value error | oo rintion | Loading (A) N 1-N2 CR
variance
Y1 0.000 Reliable 0.906 0.820836 0.179164
Y2 0.000 Reliable 0.948 0.898704 0.101296 0.951
Y3 0.000 Reliable 0.939 0.881721 0.118279 '
Total 2.793 0.398739

Table 6: Model Fitting Information of mode choice of transportation on the weekend based on socioeconomic status

Model of mode choice of transportation Model Fitting Criteria Likelihood Ratio Tests
based on socioeconomic status -2 Log Likelihood Chi-Square df Sig.
Null 210.574
Final 90.306 120.268 40 .000

Multinomial Regression for Mode of Transportation
on Weekend

Mode Choice of Transportation based on Socioeconom-
ic Status Model Fitting Information & Goodness-of-fit to
determine whether the model is significant or not. Mod-
eling of a mode choice of transportation that consists of
cars, motorcycles, and public transportation based on
the socioeconomic status (X1), which has indicators of
age (X1.1), education (X1.2), occupation (X1.3), income
(X1.4), the number family members (X1.5) and vehicle
ownership (X1.6) beginning with testing the model. For
model fitting information, the model is significant if Sig.
< a or at the Goodness-of-fit; the model is significant if
Sig. = a. Based on table 6 above, the likelihood ratio test
value gives Sig.= 0.000, less than a = 0.05. It shows that
the model of mode choice of transportation is fit, which
means that the socioeconomic status (X1), which con-
sists of indicators of age (X1.1), education (X1.2), oc-
cupation (X1.3), income (X1.4), the number of family
members (X1.5) and vehicle ownership (X1.6) affect the
modes choice of transportation (cars, motorcycles, and
public transportation).
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Table 7: Pseudo R-Square

Cox and Snell 438
Nagelkerke 492
McFadden .262

Based on the Pseudo R-Square to see the probability
of the influence of independent variables on a response
variable. Pseudo R-Square in Nagalkerke gives a val-
ue of 0.492; this shows that the Socioeconomic Status
(X1), which consists of 6 (six) indicators of age (X1.1),
education (X1.2), occupation (X1.3), income (X1.4),
the number of family members (X1.5) and vehicle own-
ership (X1.6) influence modes choice of transportation
(cars, motorcycles, and public transportation) of 0.492 or
49.2% Furthermore, to find out how accurate in modes
choice of transportation based on the socioeconomic
status variable (X1), which has indicators of age (X1.1),
education (X1.2), occupation (X1.3), income (X1.4),
number of family members (X1.5) and vehicle ownership
(X1.6) is presented in the following table.
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Table 8: Classification of modes choice of transportation on the weekend based on socioeconomic status

|
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Predicted
Observed . :
1 (Cars) 2 (Motorcycles) | 3 (Public Transportation) Percent Correct
1 (Cars) 84 11 0 88.4%
2 (Motorcycles) 62 15 1 19.2%
3 (Public Transportation) 14 5 17 47.2%
Overall Percentage 76.6% 14.8% 8.6% 55.5%

Table 8 shows that the classification accuracy of 55.5
percent, while the specification of modes choice of trans-
portation for cars is 88.4 percent, motorcycles is 19.2
percent, and public transportation is 47.2 percent.

Multinomial Regression for Mode of Transportation
on Weekdays

Mode Choice of Transportation Based on Socioeconom-
ic Status. Modeling of modes choice of transportation
that consists of cars, motorcycles, and public transpor-
tation based on the socioeconomic status (X1), which
has indicators of age (X1.1), education (X1.2), occupa-
tion (X1.3), income (X1.4), the number of family mem-
bers (X1.5) and vehicle ownership (X1.6) begins with a
model test. Model Fitting Information & Goodness-of-fit
to determine whether the model is significant or not. For
model fitting information, it is significant if the Sig. < a; or
for the Goodness-of-fit, model is significant if the Sig. 2 a

Based on table 9 above, the Likelihood ratio Test value
gives the Sig. 0.000, which is less than a = 0.05.

This shows that the model of mode choice of transpor-
tation is fit, which means that the socioeconomic status
(X1) which consists of indicators of age (X1.1), education
(X1.2), occupation (X1.3), income (X1.4) ), the number
of family members (X1.5) and vehicle ownership (X1.6)
affect the modes choice of transportation (cars, motor-
cycles, and public transportation). Based on the Pseu-
do R-Square to see the probability of the influence of
independent variables on a response variable. Pseudo
R-Square in Nagalkerke gives a value of 0.495; this in-
dicates that the Socioeconomic Status (X1), which con-
sists of 6 (six) indicators of age (X1.1), education (X1.2),
occupation (X1.3), income (X1.4), the number of family
members (X1.5) and vehicle ownership (X1.6) influence
modes choice of transportation (cars, motorcycles, and
public transportation) of 0.495 or 49.5% The accurate
modes choice of transportation based on the socioeco-
nomic status variable (X1) is presented in the following
table.

Table 9: Model Fitting Information of mode choice of transportation based on the socioeconomic status on a

weekday
, . Model Fitting Criteria Likelihood Ratio Tests
Model of mode choice of transportation based -
on the socioeconomic status on a weekday -2 Log Likelihood Chi- df Sig.
Square
Null 369.665
Final 248.619 121.047 44 .000

Table 10: Pseudo R-Square

Cox and Snell 440
Nagelkerke 495
McFadden .264
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Based on the Pseudo R-Square to see the probability
of the influence of independent variables on a response
variable. Pseudo R-Square in Nagalkerke gives a value
of 0.495; this indicates that the Socioeconomic Status
(X1), which consists of 6 (six) indicators of age (X1.1),
education (X1.2), occupation (X1.3), income (X1.4),
the number of family members (X1.5) and vehicle own-
ership (X1.6) influence modes choice of transportation
(cars, motorcycles, and public transportation) of 0.495
or 49.5%The accurate modes choice of transportation
based on the socioeconomic status variable (X1) is pre-
sented in the following table.
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Table 11: Classification of modes choice of transportation on weekday based on socioeconomic status

Predicted
Observed - -
1 (Cars) 2 (Motorcycles) | 3 (Public Transportation) Percent Correct
1 (Cars) 43 7 19 62.3%
2 (Motorcycles) 10 53 11 71.6%
3 (Public Transportation) 10 11 45 68.2%
Overall Percentage 30.1% 34.0% 35.9% 67.5%
Table 11 shows the classification accuracy of 67.5 per- REFERENCES

cent, while the specification of modes choice of trans-
portation for cars is 62.3 percent, motorcycles is 71.6
percent, and public transportation is 68.2 percent. The
study results can be used as a reference for the city gov-
ernment to formulate appropriate policies in urban trans-
portation planning. The use of public transportation can
be a solution in developing areas in overcoming conges-
tion problems and assisting the movement of residents
in their activities. However, public transportation is an in-
ferior service compared to other modes [21]; therefore,
the city government is strongly encouraged to improve
public transportation facilities, establish routes that reach
more expansive areas, and are accessible to residents.

CONCLUSION

Based on the results of the analysis using SEM-AMOS
and Multinomial Regression Model, it can be concluded
that: on the weekend; Socioeconomic status (X1) which
consists of indicators of age (X1.1), education (X1.2), oc-
cupation (X1.3), income (X1.4), number of family mem-
bers (X1.5) and ownership vehicle (X1.6) influences
the modes choice of transportation (Y) by 49.2 percent.
Meanwhile, on the weekdays, socioeconomic status in-
fluences the modes choice of transportation by 49.5%.
The probability of the travelers in the modes choice of
transportation for cars by 62.3 percent, motorcycles 71.6
percent, and public transportation 68.2 percent. More-
over, the probability of the travelers in the modes choice
of transportation for cars was 88.4 percent, motorcycles
19.2 percent, and public transportation 47.2 percent.
This study can help the city government understand the
community's socio-economic aspects that affect trans-
portation mode choice. Decision-makers in city govern-
ment are encouraged to improve public transportation
facilities.
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