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CLEAN AIR INITIATIVES IN TRANSPORTATION, THE CASE OF THE PHILIPPINES 

 

Some of the initiatives being pursued in transportation in the Philippines towards cleaner air are discussed.  

The national government as well as local governments has been initiating programs and projects in 

transportation for a cleaner environment.   

 

The application of an improved method by the IGES in measuring co-benefits from a proposed 

transportation project in Metro Manila is also discussed. The measurement of co-benefit has become very 

important to estimate the acceptability of a transport project from the view point of not only greenhouse 

gas (GHG) emission reduction but also roadside emission reduction and other effects. The application of 

this method is presented as applied to the proposed BRT introduction in Metro Manila. In this study, 

traffic demand was estimated using demand forecasting model based on the Metro Manila Urban 

Transportation Integration Study (1998) and micro simulation model which was developed to estimate the 

impact of BRT introduction on Circumferential Road 5 (C-5) which is a ring road in Metro Manila. Based 

on the estimated demand, benefit from reduction of CO2, NOx, CO, PM were estimated as well as benefit 

from reduction of total travel time, total operating cost and damage cost by traffic accident. 
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Summary of Presentation

A. Background
B. Transport-related Clean Air Initiatives in the 

Philippines
C. Proposed BRT Projects in the Philippines
D. Application of the Co-Benefit Analysis of a Transport 

Project using IGES Guideline
- Application of Co-Benefit Analysis to a proposed 

BRT Project
E. Summary of Findings
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• CO is the main pollutant emitted by mobile sources

 
 

 

 

Management of Mobile Sources

1. Improved Emission Standards – the Environmental 
Management Bureau (EMB) set the maximum HC 
emissions from motorcycles and tricycles at 7800 ppm for 
those operating in urban centers and 10,000 ppm for thos 
operating in rural areas or outside urban centers

2. Fuel Quality – leaded gasoline was phased out in 
December 2000. There was a reduction of aromatics and 
benzene in gasoline to 35% and 2% by volume, respectively 
in 2003, and a reduction of sulfur content of automotive 
diesel fuel to 0.05% by weight in 2004. By July 2007, fuel 
quality with respect to sulfur limits and the standards for 
new vehicles will be EURO II compliant

 
 

 

 

 



 

 

Proceedings of 4th ATRANS Symposium “Toward Low Carbon Transportation for 
Sustainable Society: Bangkok Vision 2032  

(250th Anniversary)”  

Proceedings of 4th ATRANS Symposium “Toward Low Carbon Transportation for 
Sustainable Society: Bangkok Vision 2032  

(250th Anniversary)”  

26 – 27 August 2011 
Bangkok, Thailand 

ASIAN TRANSPORTATION RESEARCH SOCIETY 

 

 

 

 

3. Fuel Additive registration – permanent registration is granted to fuel 
additives after screening their chemical contents and ensuring that 
these chemicals do not contribute harmful emissions

4.  Use of Coco-Methyl Ether (CME) – beginning July 2004 government 
vehicles were required to use diesel fuel blended with 1% CME.

5.  Compressed Natural Gas (CNG) – the Natural Gas Vehicle Program for 
Public Transport was launched in 2002. A mother-daughter fueling 
system was set up in Region IV and in Metro Manila to promote the use 
of CNG by 100 public buses.

6.  Liquefied Petroleum Gas (LPG) – initiatives on the use of LPG as 
automotive fuel are private sector-led. Most taxis are already running on 
LPG . The price of conversion is the biggest obstacle for a more 
widespread use. 

The conversion kit for carburator engines costs Php25,000 ($500) while 
for a fuel injection engine costs Php50.000 ($1,000). Also limited 
number of refilling stations.

 
 

 

 

7. Ethanol in Fuels – Widespread use of 10% ethanol blended gasoline 

8. Anti-Smoke Belching Campaign – In 2004 and 2005, a total of 16,250 and 
21,141 diesel vehicles, respectively, were apprehended for smoke emissions

9. Motor Vehicle Inspection System – Aimed at improving the operation and 
maintenance of vehicles to ensure that their emissions meet national standards

10. Tricycle Improvement Strategy – Motorized tricycle operators and drivers 
usually have very low incomes and have low capacities to accommodate 
regulatory requirements, making it difficult for them to maintain their tricycles 
properly and avoid contributing to the air pollution problem. There are local 
government  initiatives to introduce battery-powered tricycles.

11. Pilot Testing of Eletric Jeepneys - Several cities in the Philippines have 
experimented with e-jeepneys with support of international funding agencies 
(ADB) and private institutions/individuals

12. Introduction of BRT Projects – feasibility/pre-feasibility studies of BRT 
projects in major cities of the Philippines
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• Experimentation/field testing of E-tricycles 

E-tricycles in Taguig City
-Capacity is six people including 
the driver
-Being rented to tricycle drivers

E-tricycles in Mandaluyong City
-Capacity is six people including 
the driver
-Being rented to tricycle drivers

Standard motorcycle-
powered tricycle

E-tricycle

 
 

 

 Experimentation with E-Jeepneys

- Several cities in the Philippines have experimented 
with e-jeepneys with support of international funding 
agencies (ADB) and private institutions/individuals

- E-jeepneys in the city of Makati with ADB support

Capacity – 12 including driver
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• E-jeepneys (10 units)of Iloilo City provided by a private individual
• to provide free rides to students and old people around Iloilo City
• Capacity – 12 including the driver 

 
 

 

 

Carbon Dioxide Emissions vs. Type of Transport Infrastructure
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• Revival of Philippine National Railways (PNR) operation 

from Metro Manila to the Bicol Region (The Bicol Express)

 
 

 

 

 

LRT 1 North Extension – Connecting Monumento Station to North Avenue 
Station (end of MRT 3)
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Update of BRT Projects in the Philippines
• Feasibility study of a proposed BRT project in CEBU City, Central Visayas, 
Philippines

- World Bank Funded feasibility study (Cost of study - $ 1 million) in the 
finishing stage

- Estimated cost of BRT - $350 million

• Pre-feasibility study of an LRT system in Davao City, Mindanao, 
Philippines

- ADB commissioned feasibility study
- Expert estimates the City is still 10-15 years away for an LRT system
- Another expert recommends a BRT system for Davao City

• Pre-feasibility study of proposed BRT projects in Metro Manila
- USAID and National Center for Transportation Studies (NCTS)

 
 

 

 

ESTIMATION OF CO-BENEFIT FROM 
BUS RAPID TRANSIT INTRODUCTION 
IN METRO MANILA USING IGES’ CO-
BENEFIT GUIDELINE

 Dr. Alexis Fillone. De La Salle University-Manila

 Prof. Dr. Atsushi Fukuda, Nihon University, Japan

 Dr. Tetsuhiro Ishizaka, Nihon University, Japan 

 Mr. Hidenori Ikeshita, Nihon University, Japan
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 426-km of Bus Rapid Transit routes

 Estimated Total Cost is P55 Billion

 Typical characteristics/design of proposed BRT lines

- segregated median busways with median stations, pre-
boarding fare collection and fare verification, free transfers 
between corridors, competitively-bid concessions, high-
frequency service and low-station dwell times, clean bus 
technologies and modal integration 

Source:  USAID and NCTS Study

 
 

 

 

 
 

 

 



 

 

Proceedings of 4th ATRANS Symposium “Toward Low Carbon Transportation for 
Sustainable Society: Bangkok Vision 2032  

(250th Anniversary)”  

Proceedings of 4th ATRANS Symposium “Toward Low Carbon Transportation for 
Sustainable Society: Bangkok Vision 2032  

(250th Anniversary)”  

26 – 27 August 2011 
Bangkok, Thailand 

ASIAN TRANSPORTATION RESEARCH SOCIETY 

 

 

 

 

 

 

 

 C-5 (SLEX–
Commonwealth Ave.)

 EDSA-Binangonan

Source: USAID and NCTS Study

 
 

 

 

 

 Two Pilot Routes
 21-km C-5 (South Luzon Expressway – Commonwealth 

Avenue in Quezon City) route
 24-km Edsa – Binangonan (Rizal) route

 No. of Stations
 16 stations (C-5 BRT)
 18 stations (Edsa-Binangonan BRT)

 Estimated Cost (per kilometer) in Construction
 P129.33 million (C-5)
 P139.07 million (Edsa-Binangonan)

Case Study Focused on 
C-5 BRT

Source: USAID and NCTS Study
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Proposed C-5 BRT (in EMME 3)

SLEX

UP-Diliman

 
 

 

 

Characteristics

Capacity Seating = 100, Full = 200

Headway (min) 3

Average speed (kph) 20

No. of Stops 15

Estimated length (km), one direction 20.59

Table 5 Basic Service Characteristics of the Proposed C-5 BRT System

Articulated bus
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Methodology 
Trip Generation

Trip Distribution

Modal Split Analysis

From MMUTIS (1996) 
Study

With BRT Without  BRT 

Compare results and apply 
IGES Co-benefit Guideline

• Travel time savings
• Vehicle operation cost reduction
• Accident reduction
• Reduce emission

Traffic Assignment
Transit & auto assignments (EMME3)

Year

2010 No BRT , Calibrated

2015 No BRT and With BRT

 
 

 

 

 

 

Base Year Design Periods

1996 2010 2015

Percent Public Trips 77.9 69.3 66.2

Percent Private Trips 22.1 30.7 33.8

Table 1 Percent of Public and Private Daily Trip Estimates for Metro 

Manila, MMUTIS, 1996

Base Year Design Periods

1996 2010 2015

Percent Growth 1.00 1.62 1.84

Table 2 Trip Generation Percent Growth Estimates for Metro 

Manila, MMUTIS, 1996

• Used the MMUTIS (1996) Person-Trips OD Matrix and its 
estimates for design year 2010 and 2015 
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Year 2010 Total Daily OD 

Trips

Peak Hour OD 

Trips

Median Hour OD 

Trips

Public 27,021,338 3,391,233 1,153,695

Private 11,970,490 1,142,033 556,568

Year 2015

Public 29,317,998 3,679,313 1,251,803

Private 14,969,010 1,427,984 695,967

Table 3 OD Trip Matrix Estimates

Median Hour OD Trips – is the middle value of all hourly person trips in a day (24 
hours)

 
 

 

 

SLEX  to UP (Commonwealth) UP (Commonwealth) to SLEX

Estimated Boardings and Alightings along the Proposed C-5 BRT
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Estimated boardings and Alightings along each BRT stop

 
 

 

Daily Estimate

Pass-hr Pass-km

2010 (W/out BRT) Public 10,570,888.8 177,806,448

2015 (W/out BRT) Public 11,405,366.4 192,693,048

2015(With BRT) Public 11,374,452 192,650,016

Reduction 2015(W/out BRT – With BRT) 30914.4 43032

Reduction rate (W/out BRT – With BRT)/W/out

BRT

0.27% 0.02%

Veh-hr Veh-km

2010 (No BRT) Private+Public 2,503,185.6 48,995,448

2015 (No BRT) Private+Public 3,563,637.6 61,720,968

2015(With BRT) Private+Public 3,559,233.6 61,683,576

Reduction 2015(W/out BRT – With BRT) 4404 37392

Reduction rate (W/out BRT – With BRT)/W/out

BRT

0.12% 0.06%

Table 7 Estimates of trip characteristics in Metro Manila
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Co-Benefit Analysis of the Proposed C-5 BRT Project 
Using IGES Guideline

1. Travel time savings
2. Vehicle operating cost reduction
3. Traffic accident cost reduction
4. Cost of emissions

 
 

 

 

Equation for Travel Time Savings
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Vehicle Operating Cost Reduction
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Estimating Emission Factors (Bangkok Estimates)

Air pollutants = travel distance (veh-km) x emission factor at running speed (g/veh-km) 

 
 

 

 

 

Design Year

1996 2010 2015

Private Mode 74.4 101.20 123.50

Public Mode 60.0 81.6 99.6

Growth Rate (1996 = 1.00) 1.00 1.36 1.66

Table 8 The value of time (Php/hr) of urban transport users (MMUTIS, 1996)

2010 Present 

Situation 

Scenario

2015

Without BRT 

Scenario

2015 With BRT 

Scenario

Difference 

Between 

(Without BRT –

With BRT)
Time Cost

(Php/year)
107,056,811,528.06 166,293,592,161.26 165,027,449,933.67 1,266,142,200

Table 10 Estimated user’s benefit in Metro Manila given the scenarios
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• less vehicles on the road, hence less accidents
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Results of Co-Benefit Estimation in Metro Manila (unit : million Php)

USD 1.00= PHP 43.0
*1 t CO2= USD 20.00
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Summary of Findings

• Demonstrated the applicability of the IGES Co-benefit 
Guideline for a proposed transportation project (C-5 BRT) in 
Metro Manila 

• Although, more studies (data and research information) are 
needed to get satisfactory results

• Clean air initiatives in transportation are limited and projects 
are experimental in nature
• Limited and inadequate efforts to monitor air quality
• Lack of technical capacity to evaluate environmentally-related 
transport programs and projects
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Thank you for listening!

THE END

 
 

 

 

 


