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Abstract: Transportation is a fundamental factor in the life of a nation and state, has a function as a driver and support for
development. Users of transportation services are the wider community who need transportation services. The existence of
competition between the two modes of transportation in terms of mode choice, namely between cargo ships and trucks by users of
transportation services is strongly related to the socio-economic conditions of the users of transport services, characteristics and all
attributes in the related modes of transportation. There is a general description of the transportation mode choice. Transporting
freight using cargo ships from Banjarmasin to Muara Teweh can be reached in a relatively long time at a cheap rate compared to
using truck transportation which can be reached in a shorter time but requires expensive rate. Therefore, it is necessary to conduct
research on the behavior of users of transport services that influence the probability of choosing the transportation modes. The
results of the analysis obtained the formulation of the value of the model of Logit (Psip) = -0.281 X XLgip + (- 0.000281 X X2ip)
and Logit ( Pguek ) = 1.3049 + (- 0.281 x X1k) With moderate correlation rate. The model is the best mode choice model with a
value of RsgAdj = 0.05398, which means that overall, the independent variables used have moderate relationship according to the
Rsquare value if it is at intervals of 0.05 to 0.20. By looking at the original results and modeling results which are the best
selection models with RsgAdj = 0.05398 which are at intervals of 0.05 to 0.20, then there is a relationship with the moderate level
which affects the non-independent variable (y). All independent variables have a P-Value value of < 0.05, meaning that the
selected attribute is valid for use. Judging from the cost attribute and time attribute that have algebraic marks (-), which means an
increase in rates will reduce the tendency to choose the mode concerned. Likewise, an increase in time will reduce the tendency of

transport service users to choose the mode being reviewed.

Keywords: Freight Transportation, Mode Choice, Logit Model, Time, Cost

I. INTERODUCTION

The city of Muara Teweh is located on the outskirts of the
Barito River, where the people use the river as a means of
transportation to transport building materials and food
logistics needs to areas that do not yet have land routes.
Muara Teweh is North Barito Regency. This is due to the
supporting natural factors, namely the existence of rivers
that are quite large and long and can be navigated, so that
there are many activities of freight transportation that still
use the river as a transportation route. For example, rivers
are used as a route to transport mining products, forest
products, basic needs and building materials.

To meet the needs of these transportation equipment, a mode
of transportation of freight which is appropriate for the
community is needed. In determining the transportation of
freight, the user will consider matters relating to the modes
he uses. In this case, the factor of choice has an important
role that is closely related to the conditions, characteristics
and reliability of the modes concerned. Then a model is
needed to model movements that are sensitive to the
movement attributes that influence the choice of the mode.
This research was conducted to identify factors that

influence the choice of freight transportation modes between
cargo ships and trucks, for the Banjarmasin-Muara Teweh
route and obtain a mode choice model that can explain the
probability of choosing the mode of freight transportation
between river transportation and trucks, for the
Banjarmasin-Muara Teweh, Banjarmasin - Muara Laung
and Banjarmasin - Puruk Cahu routes.

In terms of choice of modes, there are several obstacles that
need to be anticipated, one way is to improve the service of
cargo ship and trucks so that transport service users have a
preference (level of choice) that is balanced between the
ships and trucks as an alternative transportation of freight
from Banjarmasin to Muara Teweh. The existence of
competition between the two modes of transportation in
terms of modes of transportation choice, namely between
cargo ships and trucks by users of transportation services is
strongly related to the socio-economic conditions of users of
transportation services, characteristics and all attributes in
the mode concerned. There is a general description of the
choice of modes of using cargo ships from Banjarmasin -
Muara Teweh. It can be reached in a relatively long time
with a cheap rate compared to using trucks, which can be
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reached quickly but requires expensive rate.

In connection with the problems above, the authors are
interested in conducting research on the behavior of users of
transportation services that affect the probability of choosing
the transportation modes, so that efforts can be made to
improve services for the transportation modes concerned,
especially cargo ships and trucks. The main problem in this
research is about how the characteristics of users of
transportation services in choosing transportation modes are,
how to form a mode of choice model between cargo ships
and trucks using the binomial logit model and the effect
caused when there are changes in time and cost attributes on
the probability of choosing a transportation mode.

This study aims to analyze the characteristics of users of
transportation services in choosing transportation modes and
to analyze and form a mode choice model using the
binomial logit model and to analyze the effect when there
are changes in the time and cost attributes of the mode
choice probability. This study is expected to be useful to
provide an overview of the variables that affect the decision
making of transportation service users in selecting
transportation modes. It can also be a basis for the owners of
freight and services so that their services are in accordance
with the expectation of transportation service users.
Therefore, their mobility is more efficient and effective.

Il. LITERATURE REVIEW

Public roads Economic growth is related to transportation,
because as a result of economic growth, a person's mobility
increases and the need for movement also increases beyond
the available transportation infrastructure capacity [1]. It can
be concluded that transportation and economy are closely
related. On one side, transportation can encourage an
increase in economic activities where economic growth
increases, transportation problems will arise, due to traffic
congestion, so additional transportation routes are needed to
help with the high economic activity.

Transportation in the broadest sense must be studied in the
form of a system study consisting of various interrelated
components. The system is known as a whole transportation
system (macro) which can be broken down into several
smaller (micro) transportation systems, each of which is
interrelated and influences each other [1]. Mode choice or
the choice of transportation modes is the stage of modeling
to get the level of tendency of the trip maker using modes
chosen as means of transportation and/or comparison of
movements that are interested in each available mode. The
mode choice model is needed to develop a rational
transportation system [2]. To the create a freight
transportation model, it is necessary to have data that can
explain the behavior of a research system [3].

The analysis of the estimated coefficient parameters used the
logit method. The data used to analyze is the data obtained

from the results of field surveys that directly influence the
choice of freight transportation modes. Especially in this
study, data analysis was done by using transportation
planning software, by trial and error, so that the best formula
model could be obtained. According to Radam et.al. [4], the
conditions for obtaining the best model formula are as
follows:

e  The P-value approaches 0 (<0.05) to illustrate that the
evaluated attributes are valid for use;

e The attribute algebraic signs, especially for travel time
and travel cost are negative (-) to describe the fact that
if the travel time is longer, the probability of choice is
smaller, as well as the cost;

e The value of RSQUARE is to describe the relationship
between independent and dependent variables in the
utility equation as shown in Table 1.

Table 1. Correlation coefficient guidelines [4]

comrelation

Value of , S . Level of
. Value of B2 cocfficient R
pseudo r2 . relatonship
interval
ES | NI <. 04 00040 199 ".'|_'r_1 weak
0014 .04 020 — 0.399 Weak
0.05 0.16 04 — 0699 Moderate
0.21 0.49 0.7 - 0.899 Strong
0403 DRl 09— 10040 Viery strong

The previous studies mostly discussed the choice of
passenger transportation modes using the binomial logit
model. However, this study discusses the choice of
transportation modes for freight transport where the method
used is the binomial logit model because it only chooses two
alternative modes namely river transportation mode (ships)
and land transportation mode (trucks). The following are
several previous studies using the binomial logit method.

The disaggregate logit model can be used in the mode
choice for long distance travel using land, air and sea
transportation [5]. The purpose of the trip using bus modes
is mostly for non-vacation trip and the reason for choosing
the bus mode is because of the ease / mobility factor. The
purpose of using train mode are mostly for vacation affairs
and the reason for choosing the train mode is because of
convenience [6]. Travel agents in the mode of cars and
airplanes with Kotabaru to Banjarmasin route are captive
passenger groups, which shows that they are not very
sensitive to changes in costs and time [7]. The application of
service factors to either land or river modes significantly
influences the probability of mode choice [8]. If the
difference between the cost of public transportation and
private transportation is getting bigger, then the chances of
choosing private transportation are getting bigger, so that
subsidies for public transportation are needed [9]. The
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probability of choosing an airplane mode increases along
with the smaller tariff difference applied between aircraft
modes and rental car modes [10]. Variables that influence
the choice of bus mode and train mode are time, so the
longer the travel time the lower the mode of choice [11].
The probability of choosing an airplane mode increases with
the smaller fare difference applied between modes of
airplane and car mode [12]. Based on previous research, it
can be ascertained that the binomial logit model can be used
in this study.

I11. RESEARCH METHOD
The approach method used was the binomial logit model

which is a mode choice model specifically used to model
mode choices consisting of two alternative modes. While the
data collection techniques used in this study were basically a
combination of two basic methods, namely survey
questionnaires and interview surveys. The questionnaire
sheets were immediately taken by survey staff to each
respondent so that it was expected to further clarify the
intentions contained in the questionnaire. In addition,
surveyors also acted as interviewers.

The questionnaire was created using a stated preference
technique with partial replica design, which consisted of
several options/choices offered to respondents. Stated
preference questionnaire consists of several service
attributes, namely factors of travel costs, travel time,
capacity/carrying capacity of the mode and the level of
safety of the mode in carrying freight (risk of damage to
freight).

The variables chosen as the hypothesis of this study about
mode choice factors are:

Travel distance

Travel time

Cost

Type of freight shipped

Amount of freight shipped

Accuracy of arrival time (on time)

Service factors

Safety factors (risk of damage to freight)

Warranty if there is damage to freight / insurance.

O 0Nk wh

Data analysis was carried out in accordance with the method
of binomial logit model approach with stated preference
technique using the LIMDEP (Limited Dependent Variable
Models) program which is an econometric computer
program  which  contains  mathematical statistical
applications to analyze models by crossing each data section
and accommodate a discrete choice model.

IV. DATA ANALYSIS

Accident Travel Time and Existing Cost Data

The modes of land and river transportation analyzed were
trucks as land transportation mode and ships as river

transportation mode, with the route analyzed were from
Banjarmasin to Muara Teweh, Banjarmasin to Muara laung
and Banjarmasin to Puruk Cahu.

For land transportation modes, namely trucks, there are
lower costs and upper costs where the lower costs are the
transportation costs according to purpose, while the upper
costs are costs when the amount of freight is less than the
vehicle's carrying capacity. The cost of the route studied was
not based on the size of distance or per kilometer, but based
on the current cost. Therefore, it might happen that if a route
has closer distance, it may cost more that a route which has
longer distance. Travel time in this study is the time when
the mode used for transportation starts from the place of
origin to the destination. Travel time was fast and slow
depending on distance, traffic conditions and road
conditions for routes from Banjarmasin to Muara Teweh and
from Banjarmasin to Muara Laung and Puruk Cahu. It also
depended also on the road and weather. Travel time and cost
of truck transportation are shown in Table 2 and Table 3.

Table 2. Data of Travel Time and Cost for Truck

TRAVEL TIME i Hourj
Mo ROHLTE DISTAMCE
FAST SLOW
BANIARMASIN
Iy 0 N
AMAA 4] 415 10 12
MUARA TEWEH
o' ] 21N -
Y BAMIARMASIN a5 1 13
MUARA LALNG
, BANIARMASIN - - - "

PLRLIEC AHL

Table 3. Data of Travel Time and Cost for Ship

TRAVEL TIME { Hour)
No ROUTI DISTANCT
FAST SLOW
M1 RIN -
BANJARMASI 440 - %0
MUARA TEWEH
2 BANJARMASIN - . " 56
MUARA LALING
M1 SN -
. BANJIARMASI 530 i &2
PLURLKC AHL

Design of Survey Form

The survey form used for the analysis of the choice between
land and river transportation modes was designed with the
experimental design method using the SPPS software tool
with the following steps:

First Step:

Determining the attributes of each alternative mode that was
analyzed and given initials in the form of Orthogonal Code
values for the choice of attributes to be combined as in
Table 4.
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Table 4. Draft of Alternative Attributes and Initial of
Orthogonal Code (OC)

ALTERNATIVE

SHIP oC  TRUCK OC
ATTRIEUTE

LOWER -l LOWER -l

COST MIDDLE 0 MIDDLE ]

UPPER | UPPER 1

DOURLE DUMPING ENGINE -1 SLOW -1

TRAVEL TIME MOTOR ENGINE 0 AVERAGE 0
DOUBLE MOTOR ENGINE | FAST 1

Second Step:

Determination of combinations and correlations to choices
done using the orthogonal design method using the SPSS
program obtained nine combinations of questions along with
their tables (Orthogonal Code) as in Table 5.

Table 5. Combinations of Attribute Choice Questions

Combinati Travel Travel
Cost of Cost of
on of oc time of oc ocC time of oc
Ship Truck
gquestion ship truck
| Lower -l Slow -1 Lower -l Slow 1
1 Upper | Slow 1 Upper | Slow 1
3 Lower -l Average 0 Lower -l Average 0
4 Standard 0 Slow 1 Standard 0 Slow 1
§ Upper | Fast | Upper | Fast |
] Upper | Average 0 Upper | Average 0
7 Standard 0 Average 0 Standard 0 Average 0
] Lower -1 Fast | Lower -1 Fast |
9 Standard 0 Fast | Standard 0 Fast |
Third Step:

By inputting the cost and travel time according to the data in
Table 2 and Table 3, it is obtained, according to the
explanation, the result in table 6 which will be used as the
chosen design format according to Table 7, Table 8, and
Table 9 between land transportation modes in the form of
trucks and river transportation modes in the form of ships
with the routes from Banjarmasin to Muara Teweh and from
Banjarmasin to Muara Laung and Puruk Cahu.

Table 6. The Explanation of Scenario

There is a format of the scenario design for each land and
river transportation made based on the order of routes.

Table 7. Format of the Route Choice Design from
Banjarmasin to Muara Teweh

SHIP TRUCK
. TRAVEL TRAVEL
SCENARIO TIME COST (IDR) TIME COST (IDR)
(HOUR) (HOUR)
1 50 IDR. 175,000.00 12 IDR 300,000.00
2 50 IDR 225,000.00 12 IDR 350,000.00
3 49 IDR 175,000.00 11 IDR 300,000.00
4 50 IDR 200,000.00 12 IDR 325,000.00
5 48 IDR 225,000.00 10 IDR 350,000.00
6 49 IDR 225,000.00 11 IDR 350,000.00
7 49 IDR. 200,000.00 11 IDR 325.000.00
8 48 IDR. 175,000.00 10 IDR 300,000.00
9 48 IDR. 175,000.00 10 IDR 325.000.00

Table 8. Format of the Route Choice Design from
Banjarmasin to Muara Laung

SHIP TRUCK
. TRAVEL TRAVEL .
SCENARIO TIME COST (IDR) TIME TR:?I:EESME
(HOUR) (HOUR)
1 56 IDR 250,000.00 13 IDR 350,000.00
2 56 IDR 300,000.00 13 IDR 400,000.00
3 55 IDR 250,000.00 12 IDR 350,000.00
4 56 IDR 275,000.00 13 IDR 375,000.00
5 54 IDR 300,000.00 11 IDR 400,000.00
6 55 IDR 300,000.00 12 IDR 400,000.00
7 55 IDR 275,000.00 12 IDR 375,000.00
8 54 IDR 250,000.00 11 IDR 350,000.00
9 54 IDR 275,000.00 11 IDR 375,000.00

Table 9. Format of the Route Choice Design from
Banjarmasin to Puruk Cahu

SHIP TRUCK
. TRAVEL TRAVEL
SCENARIO TIME COST (IDR) TIME COST (IDR)
(HOUR) (HOUR)
1 62 IDR 275,000.00 14 IDR 400,000.00
2 62 IDR 325,000.00 14 IDR 450,000.00
3 ol IDR 275,000.00 13 IDR 400,000.00
4 62 IDR 300,000.00 14 IDR 425,000.00
5 60 IDR 325,000.00 12 IDR 450,000.00
0 ol IDR 325,000.00 13 IDR 450,000.00
7 ol IDR 300,000.00 13 IDR 425,000.00
8 60 IDR 275,000.00 12 IDR 400,000.00
9 00 IDR 300.000.00 12 IDR 425,000.00

Data Distribution

Field surveys were carried out on respondents using
transportation services, where the number of samples
collected was 214 samples with the aim of exceeding the
minimum required number of samples. It aimed to get
samples that meet the requirements for use later after being
examined. As a result, samples that met the requirements
and could be used were 214 samples. The characteristic of
the respondents was building material and groceries shop
owners.

SCENARIO SHIP CHOICE (V) TRUCK

| Travel time using ships is slow because it Slow travel time with low
uses a double dumping engine with a low cost

) Travel time by ship is slow because it Slow travel time with high

- uses a double dumping engine with a high cost

3 The travel time by ship is average Average travel time with

’ because it uses a motor engine with a low low cost

s Travel time by ship is slow because it Slow travel time with
uses a double dumping engine with standard cost

: Travel time by ship is fast because if uses Fast travel time with high

’ a double motor engine with high cost cost

6 Travel time by ship is average because it Average travel time with
uses a motor engine with high cost high cost

7 Travel time by ship is average because it Average travel time with
uses motor engine with a standard cost standard cost

8 Travel time by ship is fast because if uses Fast travel time with low
double motor engine with a low cost cost

9 Travel time by ship is fast because it uses Fast travel time with
a double motor engine with standard cost standard cost
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Table 10 is a recapitulation form of survey results.

Table 10 Recapitulation Form of Survey Result on Land Transportation

TR i - T
no TRAVEL TRAVE RATE TYPEOF TRANSPORT SERVICE o . SECURITY SFC?&RRRF:L Chl:’:":ﬁzc::gg“of
" DISTANCE LTIME PERTON FREIGHT CAPACITY ~ LEVEL """ FACTORS =~ oY ¢ e mode

TIME transportation?
xl x2 x3 x4 X5 X6 X7 x8 x9 x10
1 [ 3 3 2 3 1 1 [ 1 3
2 I I 3 2 3 | | I ! 3
3 1 1 ] 2 3 2 1 1 1 4
4 I 2 2 2 2 2 2 2 ! 3
5 1 3 3 1 2 2 2 2 1 3

Then, the utility calculation was done by using the LIMDEP
program tool where the use of this program utility equation
that can describe the existing data was done by "trial and
error” until the best utility equation simulation was obtained
with the following conditions:

The absolute value of P-value is close to 0 (<0.05) to
illustrate that the attributes reviewed are valid for use. The
value of RSQUARE is (0.05 - 0.20) describing the utility
equation as having a strong relationship between

Table 11. Result of “trial and error” to get best utility equation

independent and non-independent variables. The value of
Attributes in particular Time and Cost are (-) to describe the
reality that when the travel time is longer, the probability of
choice will be smaller. This is also applied to cost.

The following are the results of "trial and error” to get the
best utility equation shown in Table 11.

Independen Variabel

Trial and
rial and error Truck ship

truck

Model in the program

Indikator
ship

1 - time - time

- distance - cost
- distance
= 8ser
- safety factors
- accuracy of arrival time

- reason to choose
2 - time - time

- distance - cost

- distance
3 - time - time

- distance - cost

4 - time - time U truck = Truck + time*x1

= cost

U truck = Truck + time*x1 + Dist * x3 U ship = time*x1 + cost*x2 +Dist * x3 + .....+rson*x10

U truck = Truck + time*x1 + Dist * x3 U ship = time*x1 + cost*x2 +Dist * x3

U truck = Truck + time*x1 + Dist * x3 U ship = time*x1 + cost*x2

U ship = time*x1 + cost*x2

The RsqAd value from the
LIMDEP program:
RsgAdj = 0.05170

P_value : some are legible

The RsqAd value from the
LIMDEP program:
RsqAdj = 0.05341

P_value : some are legible
The RsqAd value from the
LIMDEP program:
RsqAdj = 0.05341

P_value : non are legible
The RsqAd value from the
LIMDEP program:
RsqAdj = 0.05398

P value : legible

Information:

Value of RsqAdj = moderate relationship, which is 0.05 —
0.20

All P-value < 0.05 = qualified

The algebraic signs of time (-) and cost (-) = qualified.

Table 12. Parameter (ship and truck transportation modes)
of LIMDEP result

After obtaining the mode choice model as above, the
probability of choosing both modes and their sensitivity to
changes in the value of variables / attributes included in the
equations can be known.

The utility equation from the calculation results using the
Limdep application resulted in a trail error that was included
into the same binominal logit function. The general equation

F‘:r'”"

of Fi = —5—7= with the binominal logit mode choice
Variable  Coefficient  otanoard |b/St.Er| P[Z>z] P eliaglt) g
Error model obtained:
TIME -0.281156795  2.79E-02  -10.068 0 B P ghip)
E‘?:l'p T glogit{ship) Lo Fry )
COST -2.81E-05 257E-06  -10.946 0
PTruch =1- R\'I-':I'f.l
So that if the parameters of the trial error using the Limdep
ATRUCK  1.304,947,360 0487041  2.679 0.0074 . . . . .
program are included into the binominal Logit model
equation, it is obtained that:
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LOgit (Pship) = -0.281 x Xlship + (- 0.000281 x XZShip)
Logit ( Pyyck ) = 1.3049 + (- 0.281 X Xy7ryck)

The model is the best mode choice model with the value of
Rsquare = 0.05569 and RsgAdj = 0.05398 which means that
the overall free variable used has a strong enough
relationship according to the Rsquare value if it is at
intervals of 0.05 to 0.20. Hence, it describes the moderate
relationship affected the dependent variables (y) and all
independent variables have a P-Value of < 0.05, meaning
that the selected attribute is valid for use. Viewing from the
cost attribute and time attribute, they have algebraic marks (-
) which means that the increase in the cost will reduce the
tendency to choose the relevant transportation mode.
Likewise, the increase in time will reduce the tendency to
use or choose the mode being reviewed.

In which x1 is the attribute value of the travel time of each
mode (hour), x2 is an attribute value of the travel cost of
each mode (IDR). From the equation above, it can be seen
that the attributes that will affect the calculation for the two
modes of transportation are only the travel time attributes.
Based on the results of the calculation of the binominal
Logit model for the factor of the travel cost with
Banjarmasin to Muara Teweh route at the same tariff
between truck and ship transportation modes, which was
IDR.350,000.00 with a difference in cost of IDR.O (zero
rupiah), the mode choice of truck is still dominant. The
probability value of truck transportation was 0.9999999997
and the value of the ship was 0.0000000003. This shows that
the probability value between the two modes is inversely
proportional. So, it cannot be used in calculation of analysis.
From the data obtained, it is known that respondents
preferred to use land transportation because the travel time
needed to deliver commodity freight is faster even though
the ratio of the cost of river transportation is relatively
lower. Although the costs are relatively high, land
transportation modes will still be chosen because it has
become the dominant mode of transportation used by the
community. The turnover of commodity freight transported
by land is more dominant because on average, there are
available roads on land routes from one area to another.
Turnover of transactions and storage of freight and other
commodities will be fulfilled so that the possibility of the
supply of freight will be more affordable. From the results
of the research and calculations above, we can draw
conclusions and assume the equation obtained that the
attributes that can be competed for both modes is the travel
time attribute. The shift in the choice of transportation
modes which was initially more dominant in river transport
than land transportation was due to the development and
opening of land routes between provinces and between
districts to the sub-districts and villages. The above
conditions lead to a shift in the choice of transportation.
Therefore, if the balance the choice between river and land
transportation modes wants to be reached, it is necessary to

do a more in-depth study of more detailed characteristics so
that a balanced transport model will be obtained.

Under normal conditions, it was found that there was a
tendency to choose trucks compared to ships with a
percentage of almost 99%. The balance condition that
people will change their choice to use ships will be possible
if the travel time on land becomes longer than by ship. This
can happen if the location of destination is easier to access
by ship.

Table 13. Sensitivity of Travel Time Effects (Banjarmasin —
Muara Teweh)

TRAVEL TIME (Hour) UTILITY PROBABILITY
SHIP TRUCK DIFFERENCE SHIP TRUCK SHIP TRUCK
10 321 22.1 173 172 0S5 0.5
13 321 19.1 -8.58 772 03 0.7
16 32.1 16.1 -9.42  -7.72  0.15  0.85

From the calculation of the binominal Logit model for the
travel time factor with the Banjarmasin route to Muara
Teweh with travel time of 10 hours for ships and 32.1 hours
for trucks, and with a difference in travel time of 22.1 hours,
the choice of ship mode will be dominant. The probability of
trucking is 0.5 and ships are 0.5. This shows that the
probability values of the two modes are balanced, so it can
be used in the calculation of analysis.

From Table 13, sensitivity is seen when there is a difference
in travel of 22.1 hours faster by using a ship than using a
truck. Then, the probability of choice will show the balance
of choice, noting that the cost of using a ship is the cost at
normal condition

V. CONCLUSION

The results of the analysis study of the choice of freight
transportation mode between trucks and river transportation
of Banjarmasin - Muara Teweh route are as follows:

The characteristics of transportation users in choosing
transportation modes are that most of the respondents who
chose land transportation mode had a reason because it
travels faster than using a ship. The logit model for the

choice of transportation modes obtained is as follows:
PI!?,E,II-I. '.".'1'r.|'r.|-'

E‘hl'r.l T glegitiPapip), logit] Py o)

Frouek = 1- Finip
with,
LOglt (Pship) = -0.281 x Xlship + (' 0.000281 x X2$hip)
Logit (ptruck) = 1.3049 + (- 0.281 X Xytruck)
The above equation illustrates that the cost attribute in both
types of transportation modes does not affect the choice of
transportation mode. The attribute that is very influential in
choosing the type of transportation mode is the travel time,
which means that the users of freight transportation services
prioritize fast travel time without considering the cost.
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On the probability of mode choice, changes in cost attributes
do not significantly influence the choice of freight
transportation mode. The attribute that can be competed
between the two modes of transportation is the travel time
attribute, where in normal conditions, it is found that the
users of freight transportation services tend to choose truck
transportation with a percentage of 99%. The equilibrium
condition of the users of freight services will switch to river
transportation (ship) mode will be possible if the travel time
on land is longer than the travel time on the river (by ship).
This can happen if the location reached by using a truck is
further or cannot be reached by land transportation (truck)
and it is easier to use river transportation (ship).
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