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ABSTRACT 
 
Predicted volume peak hours up to the year 2057 with a growth 
rate moderate at 6,43% shows on the road section NgurahRai to 
Nusa Dua and its surroundings in 2018, showing 75% of the 
roads will be close the capacity. In 2023 showed 100% the 
section beyond its capacity. Without the transfer of research 
results obtained negative NPV value (not worth it), whereas BCR 
is greater than zero. BEP based components of cash flow benefit 
and the cash flow cost that is annual obtained k=17 years, and 
based on the method discounted payback period is obtained k = 
35 years if the highest interest rate of 12%, while the transfer of 
acquired positive NPV at rates up to a maximum interest rate on 
13,927%, BCR is greater than zero on all interest rate analysisso 
as feasible. The payback period is based on components of cash 
flow and cash flow benefit is the annual cost of which was 
obtained k=7 years, whereas methods based on discounted 
payback period is obtained k = 25 years if the highest interest rate 
of 12%. 
 
 
KEY WORDS:Growth in Traffic Flow; Traffic Diversion; 
Economic Analysis. 
 
 
1.0 INTRODUCTION 
 
1.1 Background 
Bali Mandara toll transport studies showed variations in traffic 
flow for 12 hours from GMT. 07:00 to 19:00 for every closer at 

intersectionBenoa Toll Gate shows that generally the largest 
volume of traffic originating from closer intersection segment toll 
gate - DewaRuci, then toll gate intersection - Sanur, toll gate 
intersection - Sesetan and Benoa Toll Gate. Furthermore it can be 
seen that the peak load in all closer segments occurred between 
the hours of 7:00 a.m. to 9:30 (morning peak) and between the 
hours of 15:00 to 18:30 (afternoon peak). The rest, between the 
hours at 9:30 to 15:00 relatively constant. The highest peak hours 
tend to occur in the morning, which is between the hours at 7:00 
to 8:30. In calculating the loading on roads that are planned, will 
be taken into account loading by using existing roads as a 
comparison, both for the present and for the foreseeable future. 
Based on the prediction of peak hour volume until the year 2057 
level of road service NgurahRai - Nusa Dua decreased beyond its 
capacity. While on the other side of the expressway Bali Mandara 
offers an alternative route but has not been used optimally. 

By regard to travel patterns, accessibility and the existing road 
network system both leading to and from Nusa Dua, the turning 
point of each zone of origin to destination zone is in some 
existing intersections along the way NgurahRai - Nusa Dua. At 
this turning point or intersection, road users will determine the 
choice whether to use existing roads or toll roads, with a variety 
of considerations such as distance, travel time, costs and so on.  
For the trip to Nusa Dua, intersection which is the transition point 
is Pesanggaran and Tuban intersection. As for the trip from Nusa 
Dua to destination zone, it is calculated also the goal will switch 
to the Nusa Dua intersection and Toll Tuban intersection. 
Another benefit to be gained by the diversion of traffic flows is an 
increase in economic benefits to the existence of Bali Mandara 
toll so that the return investment will accelerate in addition to the 
NPV, BCR and IRR increase as well. 

 
1.2 Research Question 
Based on the above explanation it can be formulated several 
issues, namely: 
1. What is diversion of traffic flow at each intersection that has 
the potential to switch? 
2. How much influence due to the diversion of traffic flows on the 
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economic feasibility of toll Bali Mandara? 
 
1.3 Objectives and Benefits 
The purpose of this study was to determine the percentage of 
traffic diversion each intersection and comparison of variables 
such as the feasibility of NPV, BCR, IRR and BEP between 
benefits without diversion and the diversion of traffic flow . 

While the benefits of this research is that the selection of 
alternative routes in addition to reducing the drop in level of 
service could increase the cost benefits as well as contribute to the 
improvement of economic viability. 
 
 
2.0REVIEW OF LITERATURE 
 
2.1 Economic Feasibility Analysis 
The economic analysis is based on cost-benefit analysis by 
comparing the net economic benefit of the economy “with” and 
“without” cases was evaluated. Calculating the Net Present Value 
(NPV) of costs does evaluation and benefits based on investment 
and cash flow predictions of economic benefits in the future. 
 
Broadly speaking, economic feasibility evaluations undertaken 
include: 
1. Net Present Value (NPV) 
Net Present Value (NPV) using a starting point (base point) to the 
present. So all the inflow and outflow converted to present value 
at the interest rate specified (Park & Bette, 1990).[1] 
 
2. Benefit Cost Ratio (BCR) 
Benefit Cost Ratio (BCR) is the ratio between the benefit and 
costs at the same point, for example worth Present, Future Annual 
worth or worth (Park & Bette, 1990). [2] 
 
3. Economic Internal Rate of Return (EIRR). 
Economic Internal Rate of Return (EIRR) is the rate of return 
based on the determination of the value of the discount rate, 
where all the future profits assessed now at a certain discount rate 
is equal to the cost of capital or the present value and the total 
cost. In calculating the value of EIRR is a way to try some of the 
interest rate. To calculation EIRR was the interest rate that 
produces the smallest positive NPV and the interest rate that 
produces the smallest negative NPV. [3] 
 
2.2 Traffic Prediction  
There are various factors that influence traffic growth include 
economic growth, the growth of vehicle ownership, land use 
growth, LHR growth, growth in peak hour traffic flow and 
population growth. But the existence of historical data that can be 
accounted is an obstacle in making predictions. To that end, 
traffic growth predictions based on historical data where both 
statistical data or from the data results of the survey. The 
calculation of the growth rate is based on vehicle ownership data 
in Denpasar, Badung and Bali Province obtained from the 2009-
2012 survey. From the results obtained, the level of vehicle 
ownership in Badung classified into categories of low, level of 
vehicle ownership in Denpasar in categorized medium while the 
level of vehicle ownership in Bali in categorized (high) as shown 
in Table 1 

 
Table 1 : Estimated Traffic Growth Rate 

No Variable Category Growth rate 
(% each year) 

1 
The level of vehicle 
ownership in the 
Badung district  

Low 3,61 

2 
The level of vehicle 
ownership in the 
Denpasar district  

Medium 7,02 

3 
The level of vehicle 
ownership in the Bali 
province 

High 8,70 

 
Based on the rate of growth as seen in Table 2, then if the 
projections of the existing traffic flow through the NgurahRai - 
Nusa Dua sections is based on a low growth rate (3.61% per 
year), would result in under-estimate projections. Whereas when 
using the level of vehicle ownership in Bali province (8.70% per 
year), the projected traffic flow will be an over-estimate. 
Therefore, combining these three variables simultaneously so that 
the resulting average value of a moderate growth rate that is equal 
to 6:43% does the projected traffic flow. 
 
2.3 Transfer of Traffic Flow Based on Origin 
Destination Survey 
In calculating the loading on roads that are planned will be taken 
into account loading by using existing roads as a comparison, 
both for the present and for the foreseeable future. With regard 
travel patterns, accessibility and the existing road network system 
both leading to and from Nusa Dua, the turning point of each 
zone of origin to destination zone is in some existing intersections 
along the way NgurahRai - Nusa Dua. At this turning point or 
intersection, road users will determine the choice whether to use 
existing roads or toll roads, with a variety of considerations such 
as distance, travel time, costs and so on. 
 
2.4 Route Selection 
Imposition of traffic or route selection can also be done using 
Swing diversion, to calculate the volume of traffic that is 
interested at the presence of single new road route facilities 
(Department of Transport, 1987). Loading on a new road would 
occur due to transfer my traffic flow as a result of the reduction of 
travel time or mileage when through these roads. The amount of 
the transfer is indicated by percentage. Then the percentage is 
multiplied by the volume of traffic on road sections that are 
affected by the road (Moskowitz, 1956) 
 
 
3.0RESULTS AND DISCUSSION 
 
3.1 Prediction of Traffic Flow through NgurahRai 
Section - Nusa Dua and surroundings 
Prediction volume peak hours until the year 2057 with a growth 
rate moderate at 6:43% shows on the road NgurahRai to Nusa 
Dua and its surroundings in 2018 ie 5 years after the toll road Bali 
Mandara in the open, showed 75% of NgurahRai-Nusa Dua roads 
will be close to capacity, meaning that 75% of these roads are in a 
poor level of service. In the Year 2023, namely after 10 Years 
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Bali Mandara Toll Road on the open road shows 100% 
NgurahRai - Nusa Dua and surrounding exceeded its capacity. 
 
3.2 Percentage Diversion Traffic Flow Based on Origin 
Destination Matrix 
For the movement to Nusa Dua, Intersection that is the transition 
point is Pesanggaran and Tuban Intersections. As for the trip from 
Nusa Dua to destination zone, it is calculated also the goal will 
switch to the intersection and Nusa Dua Toll Tuban Intersections. 
In consideration of the foregoing and based origin destination 
matrix, then it can be calculated percentage of the volume of 
traffic going through each intersection as shown in Table 3.1 for 
movement towards Nusa Dua and Tuban and table 3.2 for the 
movement of Nusa Dua and Tuban 
 
Table 2: Traffic Diversion Percentage of Each intersection 
basedon Origin Destination Matrix (Denpasar and Nusa Dua -
Tuban ) 

 
 
Table 3: Percentage of Diversion Traffic Each intersection based 
on Origin Destination Matrix (Nusa Dua and Tuban - Denpasar ) 

 
 
3.3 Percentage Diversion Traffic Diversion Based 
Curve 
Furthermore, based on the percentage movement of each 
intersection accordance origin destination survey data in Table 3 
analysis according to the above-mentioned transfer curves are 

used to determine the percentage of traffic to the imposition of 
toll roads Bali Mandara whose results are shown in 4. 
 
Table 4: The transfer percentage to the Toll Road Traffic 
Diversion based Curves 

 
 
  
 
Table 5: Percentage of diversion to the road toll by diversion 
curve and the origin destination matrix . 

 
 
Results of the analysis based on the peak load show 
approximately 30% of the movement of the traffic flow on the 
road between Toll Gate Benoa and DewaRuci to Tuban or Nusa 
Dua will switch / through Benoa Toll Gate, while the remaining 
70% still using the existing road. 

To the way of NgurahRai Toll Gate, 38.75% movement of the 
traffic flow on the road between DewaRuci intersection and 
NgurahRai Toll Gate to Nusa Dua will switch / via NgurahRai 
Toll Gate, while the remaining 61.25% is fixed using the existing 
road. 

For the way to Nusa Dua towards Jimbaran or Denpasar, 26 
175% traffic movements on roads between Siligita intersection 
and Nusa Dua Toll Gate will switch / through the Nusa Dua Toll 
Gate, with the remaining 78.875 to keep using the existing road. 
 
3.4 Evaluation of Cost-Benefit Toll Bali Mandara 
Investment activity is an important activity that requires huge 
costs and long-term impact on business continuity. Therefore, a 
systematic and rational analysis is needed before the activity was 
realized. An investment is a long-term investing activity, which in 
addition to the investment of the investment will be followed by a 
number of other expenses that periodically need to be prepared. 
The expenses consist of operating costs, maintenance cost 
(maintenance cost), and other costs that cannot be avoided. On 
the expenditure side, the investment will yield a number of 
advantages or benefits, in the form of sales of products or services 
or rental of facilities. 

vehicle percentage

Denpasar Sp. Pesanggaran 245
Badung Sp. Pesanggaran 132 778  42%
Gianyar Sp. Pesanggaran 223
Tabanan Sp. Pesanggaran 178

   
Denpasar Sp. Tuban  120
Badung Sp. Tuban  376 708  38%
Gianyar Sp. Tuban  67
Tabanan Sp. Tuban  145

Denpasar Sp. Pesanggaran   78
Badung Sp. Pesanggaran 154 376  20%
Gianyar Sp. Pesanggaran 110
Tabanan Sp. Pesanggaran 34
Total Amount 1486 376 1862  100%

The Amount of
Movement of  
The Tuban 
(vehicle) 

Name Origin Zone
  

Origin traversed
Intersection 

The movement  of each 
interchange 

The Amount of
Movement of 
The Nusa Dua
(vehicle) 

Denpasar Sp. Pesanggaran 67
Badung Sp. Pesanggaran 87 388  21%
Gianyar Sp. Pesanggaran 189 
Tabanan Sp. Pesanggaran 45

   
Denpasar Sp. Tuban 56
Badung Sp. Tuban 334  598  33%
Gianyar Sp. Tuban 43
Tabanan Sp. Tuban 165 

Denpasar Sp. Pesanggaran 265 
Badung Sp. Pesanggaran 289  852  46%
Gianyar Sp. Pesanggaran 135 
Tabanan Sp. Pesanggaran 163 
Total amount 986  852  1838 100%

Name  destination 
zone 

Intersection 
through which  
the destination 

The amount of
Movement 
From Nusa Dua
(vehicle) 

The movement  of each 
interchange 
vehicle percentage

The amount of 
Movement 
From Tuban  
(vehicle) 

Origin‐Destination Zone
Diversion 
to Toll 
Road

Time Time Lenght Time (%)
km mile minute km mile minute

Sp Pesanggaran ‐ Sp Tuban 6.7 4.16 13 6.2 3.85 5 0.31 8 90%
Sp Pesanggaran ‐ Sp Nusa Dua 14.6 9.07 30 10.2 6.34 8 2.73 22 100%
Sp Tuban ‐ Sp Pesanggaran 6.7 4.16 13 6.2 3.85 5 0.31 8 90%
Sp Tuban ‐ Sp Nusa Dua 8.8 5.47 17 8.4 5.22 7 0.25 10 95%
Sp Nusa Dua ‐ Sp Tuban 8.8 5.47 17 8.4 5.22 7 0.25 10 95%
Sp Nusa Dua ‐ Sp Pesanggaran 14.6 9.07 30 10.2 6.34 9 2.73 21 100%

Through Exsisting Road

Lenght

Through Toll Bali Mandara

Lenght

Savings

Origin‐Destination Zone

% Intc Diversi Amount
Sp Pesanggaran ‐ Sp Tuban 20 90 18,00
Sp Pesanggaran ‐ Sp Nusa Dua 42 100 42,00
Sp Tuban ‐ Sp Pesanggaran 46 90 41,40
Sp Tuban ‐ Sp Nusa Dua 38 95 36,10
Sp Nusa Dua ‐ Sp Tuban 33 95 31,35
Sp Nusa Dua ‐ Sp Pesanggaran 21 100 21,00

Percentage of diversion
Through Toll
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Benefit-cost analysis is a very common analysis used to evaluate 
government projects. A project is feasible or could be 
implemented if the ratio of benefits to costs that it needs greater 
than one. The purpose of evaluation is to find out if there are any 
factors or factors inhibiting the critical factors that can impede the 
course of business operations of the project to be built. 
 
3.5 Estimated Cost of Investment Projects 
Investment costs are the costs invested in order to prepare the 
business needs to be ready to operate properly. The costs incurred 
at the beginning of business activity in relatively large quantities 
and long-term impact on the sustainability of the business. This 
investment is also regarded as the capital of effort spent on 
preparation and construction of infrastructure and business 
facilities including infrastructure and facilities development 
efforts, including the development and enhancement of human 
resources. Costs incurred in Bali Mandara toll road project are as 
follows: 

 
Table 6: Development Costs Toll Bali Mandara 

 No Description Invesment (Rp) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

Land 
Design (FED) 
Construction and toll 
facilities 
Toll equipment 
Supervision 
Escalation 
Contingency 
Tax (10%) 
Overhead 
Financial Cost 
IDC 
Total Cost of Project 

45.654.000.000,00 
16.848.000.000,00 

1.759.100.000.000,00 
6.700.000.000,00 

25.273.000.000,00 
188.305.000.000,00 
45.557.000.000,00 

204.178.000.000,00 
9.111.000.000,00 

16.471.000.000,00 
167.582.000.000,00 

 
2.484.780.000.000.,00 

 
3.6 Operations and Maintenance Costs  
Operational costs are incurred in order to conduct business 
activities in accordance with the purpose. These fees are usually 
issued regularly or periodically certain time in the same relative 
amount or according to the schedule of activities. 
Maintenance costs are the costs designated in order to 
maintain/ensure the work performance of facilities or equipment 
that is always primed and ready to operate. The nature of these 
expenses are generally divided into two, namely: 
• The cost of periodic routine maintenance (preventive 

maintenance) 
• Costs incidental treatment (curative) 
Operations and Maintenance Costs Toll Bali Mandara 11% of the 
cost of construction (IDR 1,759,100,000,000.00), is Rp 
193,501,000,000.00. 
         
3.7 Structure and Sources of Financing Project 
Construction and operation of the project can be financed by two 
sources of funding, namely: 
1. Own funds (equity investment) 
 What are meant by own capital are funds that are collected 

from project proponents and other investors are invited to co-
finance the project, in the form of share capital. They will be 
the project owner, and became a debtor if the project is also 

financed by a loan from the lender. 
 Own capital Bali Mandara Toll project is 30% of the total 

project development, Rp 745,434,000,000.00 with a 
borrowing rate of 10.00% shareholder. 

2. Loans from third parties (project financing) 
 Borrowing funds from third parties is not confined to the 

credit medium / long term commercial banks, but also in 
other forms such as the leasing of capital goods. Bank credit 
may be given in the medium or long term, to finance the fixed 
capital fund and fund working capital. Medium and long-term 
loans are usually granted with a grace period interest 
payments and loan repayments. Period of grace period equal 
to the period of the project development. Bank loans for 
project Bali Toll at 70% of the total project is Rp 
1,739,346,000,000.00 with bank rate at 12.50%. 

 
3.8 Project Benefits 
There are two common classifications relating to the benefits of a 
government project, the benefits of primary and secondary 
benefits. The primary benefit is the value of the products or 
services that directly generated from products or additional 
services resulting from the activities of the project. The benefits 
brought about by the construction of toll roads Bali Mandara is 
the income from the toll charge admission to the classification of 
the vehicle consists of six groups with each price bracket as 
follows: 
Group I = IDR 10,000.00 
Group II  = IDR 15,000.00 
Class III  = IDR 20,000.00 
Group IV = IDR 25,000.00 
Class V  = IDR 30.000,00 
Class VI  = IDR    4000.00 
Where the price of admission will be simulated experiencing an 
increase of 14% every year. Besides the direct revenue earned by 
Toll Bali Mandara since the beginning of operations in mid-2013, 
there are also other revenues amounted to 1.5% of the total cost of 
construction. And also on the results of the survey predicted 
traffic counting and OD (Origin and Destination) survey result 
existing level of service has decreased in the fifth year since the 
opening of the motorway to 75% and in the tenth to 100%. It is 
estimated that there will be a transfer of a vehicle that was 
originally used to switch utilizing existing road highway Benoa 
toll gate ie, NgurahRai gate and Nusa Dua toll gate to reach the 
goal, be it to a daily activity as well as to tourist destinations. 
Toll road revenue calculation Bali Mandara based traffic 
prediction average daily transactions according to toll gate in 
2014-2051. 
 
3.9 Economic Feasibility Analysis 
In this study, the cost - benefit analysis carried out using three 
variations of interest as an attempt to anticipate fluctuations in the 
economic, ie by 12%, 15% and 18%. 

Investment plans are calculated by age 10, 12,15, and 25 years 
to look at the feasibility of investment to the NPV, BCR and IRR. 
Other indicators that affect the cash flow of the project is 
scheduled to land acquisition in 2011, the schedule of 
construction in 2012-2013, and commissioned in middle of 2013. 
Economic analysis Bali Mandara Toll Road construction is based 
on economic indicators NPV, BCR and IRR, Summary results of 
the economic analysis is based on the construction of Bali 
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Mandara toll roads can be seen in Table 7.  
 

Table 7: Summary of Economic Analysis without diversion

 
 
 

Table8: Summary of Economic Analysis with 
transfer 

 
 
 
4.0CONCLUSIONS AND SUGGESTIONS 
 
4.1 Conclusions 
From the results of the economic analysis is obtained: 
1. Percentage of diversion of traffic flow at intersections that 

have the potential to switch was Pesanggaran intersection- 
Tuban intersection = 20%, Pesanggaran intersection - Nusa 
Dua intersection = 42%, Tuban intersection - Pesanggaran 
intersection = 46%, Tuban intersection - Nusa 
Duaintersection = 38%, Nusa Dua intersection - Tuban 

intersection = 33% and Nusa Dua intersection - Pesanggaran 
intersection = 21%. 

2. Economic analysis without transfer of a negative NPV or not 
feasible at the rate of 12% and worth at 9.53% interest rate. 
While BCR is greater than zero on all interest rate analysis 
(12%, 15%, 18%) so as feasible. The payback period is based 
on components of cash flow benefit and the cash flow cost 
that is annual, k = 17 years (when benefits> investment 
costs), while based on the method of discounted payback 
period (PBP) is obtained k = 35 years if the highest interest 
rate of 12% (in while Net Present Value> investment costs) 

3. Economic analysis without diversion or a decent positive 
NPV at 12% interest rate up to the maximum interest rate of 
13.92% and declared unfit if the interest rate exceeded 
13.92%. While BCR is greater than zero on all interest rate 
analysis (12%, 15%, 18%) so as feasible. The payback period 
is based on components of cash flow benefit and the cash 
flow cost that is annual, k = 7 years (when benefits > 
investment costs), while based on the method of discounted 
payback period (PBP) is obtained k = 25 years if the highest 
interest rate of 12% (in while Net Present Value> investment 
costs) 

 
4.2 Suggestions 
Based on the above results we can give some suggestions as 
follows: 
1. The economic benefits resulting from the construction of a 

toll road is not only derived from the toll revenue, but there 
are some secondary benefits to be gained from the 
construction of such a vehicle operating costs and the value of 
time and other benefits in that it can do further research to 
find out the Observation of costs for motorists. 

2. If the diversion of traffic flow in accordance with the 
predictions based on this research, in addition to the cost 
savings is expected to also reduce air pollution and noise. To 
know that of course can be done through further research. 
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LaporanAkhirKajianJaringanJalanTol Bali Mandara. PT 
JasaMarga Bali 

Land Acquition 45.645.000.000
Implementation cost 2.439.135.000.000
Total cost of Development and Land 2.484.780.000.000,00
OM 0,00
Loan repayment 360.235.351.179,97
Total OM and loan repayment 360.235.351.179,97

Benefit of Toll and diversion 121.223.435.000,00
Others benefit 0,00
Savings of Time Value 669.425.441,73
Savings of Cost Vehicle Operation 3.807.091.347.544,14
Total Benefits in 2014 opened 3.928.984.207.985,87
Assessment Indicator

NPV (1.102.270.394.168)
BCR 0,69 
IRR 9,53%
NPV (1.567.639.753.468)
BCR 0,47 
IRR 9,53%
NPV (1.670.354.021.989)
BCR 0,35 
IRR 9,53%

Payback Period 35

Cost

Benefit

Rate 12 %

Rate 15 %

Rate 18 %

Land Acquition 45.645.000.000
Implementation cost 2.439.135.000.000
Total cost of Development and Land 2.484.780.000.000,00
OM 0,00
Loan repayment 353.383.177.332,18
Total OM and loan repayment 353.383.177.332,18

Benefit of Toll and diversion 320.305.475.590,00
Others benefit 0,00
Savings of Time Value 669.425.441,73
Savings of Cost Vehicle Operation 3.807.091.347.544,14
Total Benefits in 2014 opened 4.128.066.248.575,87
Assessment Indicator

NPV 450.171.075.837
BCR 1,12 
IRR 13,92%
NPV (252.420.802.489)
BCR 0,92 
IRR 13,92%
NPV (631.587.515.598)
BCR 0,76 
IRR 13,92%

Payback Period 25

Cost

Benefit

Rate 12 %

Rate 15 %

Rate 18 %


