
Transportation Infrastructure Impacts Calculator
Dr. Nicanor Roxas, Jr.

Manufacturing Engineering and Management Department 

Dr. Krister Ian Daniel Roquel
Dr. Alexis Fillone

Civil Engineering Department

Dr. Krista Danielle Yu
School of Economics

CESDR STARPLAN



A tool that will aid in the 
evaluation of a proposed 

transportation project



TOOL 
CAPABILITIES
process data concerning travel time, vehicle operating costs, 
environmental effects, accidents  statistics, and vehicular flow01
model economic intersectoral effects of changes in the transport 
sector

process and facilitate the comparison of different factors using 
monetary units

02
03

summarize the overall impacts of proposed transportation 
infrastructure projects04



TOOL STRUCTURE Transportation Infrastructure 

Development Programs

Baseline 

Transport Model

Transport 

Scenario Models

Co-Benefits 

Approach

Input-Output 

Model

Travel 

Time

Travel 

Operating Cost
Environmental 

Cost

Economic 

Activity

Multi-Criteria Decision Analysis



ASSUMPTIONS, SCOPE, and LIMITATIONS

All computations shall 
be done in 2020 prices

Co-benefits approach will be limited to

the calculation of savings in travel

time, vehicle operating cost, and

environmental costs

The 2012 Input-Output Accounts of the

Philippines shall be used in the

development of the I/O model

component of the tool.



Co-Benefit Analysis



Benefit of travel time saving

Travel time cost per year

Co-Benefit Analysis

BT = BTO − BTW

BTi =
j


l
Qi,j,l ∗ Tl ∗ αj ∗ 365

where

BTi is the total travel time cost per year,

Qi,j,l is the traffic volume for j vehicle type on link l,

Tl is the average travel time on link l, and

αj is the value of time for j vehicle type.



Benefit of travel operating cost reduction

Travel operating cost per year

Co-Benefit Analysis

BR = BRO − BRW

B𝑅i =
j


l
Qi,j,l ∗ Ll ∗ βj ∗ 365

where

BRi is the total travel operating cost per year,

Qi,j,l is the traffic volume for j vehicle type on link l,

Ll is the length of link l, and

βj is the value of operating cost for j vehicle type



Benefit of travel emission cost reduction

Travel emission cost per year

Co-Benefit Analysis

BE = BEO − BEW

BEi =
i


j
Qi,j,l ∗ Ll ∗ EFj,p,v ∗ Cp ∗ 365

where

BEi is the total travel emission cost per year,

Qi,j,l is the traffic volume for j vehicle type on link l,

Ll is the length of link l,

EFj,p,v is the emission factor for mode j, pollutant p, and travel speed v, and

Cp is the marginal cost of pollutant p



INPUT-OUTPUT MODELING

Where,

xi : output of sector i,

aij : normalized input requirements of 
sector j from sector i,

fi : final demand from sector i,

A : technical coefficient matrix, and

L : Leontief inverse

x1 = a11x1 + a21x2 + ... + an1xn + f1

x = Ax + f

x = (I – A)-1 f = L f

Δx = L Δf

INTERMEDIATE DEMAND



TOOL DEVELOPMENT

Traffic 

Modeling 

Results

Transportation 

Infrastructure Impacts 

Calculator

Impact 

Estimates

Design of User Interface

Preparation of Data Input Procedures

Setup Data Import Structure

Programming of Calculations within Tool

Beta Testing

Tool Re-Design

MCDA Module



CONTACT

NAME Dr. Nicanor Roxas, Jr.

EMAIL nicanor.roxas@dlsu.edu.ph

NAME Dr. Krister Ian Daniel Roquel

EMAIL krister.roquel@dlsu.edu.ph
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