
 
 

 

 

 

 

 

 

 

July 2011

ADB TA
Impleme
Promoti
Asia Pro

Executiv
Final Re
 
 

Movin

1 

A 7243-RE
entation 
ing Sus
oject 

ve Summ
eport 

g Dava

 

 
 

 
 

 

EG 
of Asi

stainable

ary 

ao on t

 

an City 
Urban 

the Gre

Transp
Transpo

een Ro

port – 
ort in 

oad 
 



 

AD

Im

Sus

Vo

Fin

 

St

M

DB TA 7243

plementa

stainable 

olume 1

nal Report

trategic

Manage

July

3‐REG

ation of As

Urban Tra

t 

c Vision

ement

y 2011

sian City T

ansport in

n and L

Transport 

n Asia Proj

Land Us

– Promot

oject 

se 

ting 

Jozeph
Stamp

Jozeph
Text Box
Executive Summary Final Report Moving Davao on the Green Road



ii 

TABLE OF CONTENTS 
 

1.  Introduction ......................................................................................................... 1 

2.  Transport Vision .................................................................................................. 2 

3.  Improving the Public Transport System ............................................................... 4 

4.  Tricycle Modernization......................................................................................... 8 

5.  Public Transport Infrastructure........................................................................... 13 

6.  Mass Transit System......................................................................................... 15 

7.  Sustainable Urban Transport Fund.................................................................... 19 

8.   Implementation Scenario................................................................................... 21 

 
 

List of Tables 
Table 3-1 Characteristics by Route Cluster............................................................................5 
Table 4-1 Five-Year Investment for a Trike Modernization Project ...................................... 11 
Table 7-1  Sources and Uses of SUTF..................................................................................20 

 
 

List of Figures 
Figure 2-1  Davao City Land Use Map to Year 2021 ................................................................3 
Figure 3-1  Clustering of Routes...............................................................................................5 
Figure 3-2  CBD Roads with Heavy PUJ Traffic .......................................................................7 
Figure 6-1  Proposed Alignment of Davao MTS Line 1 ..........................................................15 
Figure 6-2 Daily PT Passenger Traffic along MTS Corridor ..................................................16 
Figure 6-3 Cost vs. Capacity..................................................................................................16 
Figure 7-1  Revenues, Expenses, and Capital Expenditures .................................................19 
Figure 8-1  Implementation Scenario......................................................................................22 

 



iii 

ABBREVIATIONS 
ADB Asian Development Bank 
BRT bus rapid transit 
CBD central business district 
CNG compressed natural gas 
CO2 carbon dioxide 
CSO civil society organization 
DOTC Department of Transportation and Communications 
DPWH Department of Public Works and Highways 
EIRR economic internal rate of return 
FIRR financial rate of return 
ICE internal combustion engine 
LGU local government unit 
LPG liquefied petroleum gas 
LRT light rail transit 
LTFRB Land Transportation Franchising and Regulatory 

Board 
LTO Land Transportation Office 
MTS mass transit system 
MVPCF Motor Vehicle Pollution Control Fund  
NGO nongovernmental organization 
O&M operation and maintenance  
PHP Philippine peso 
PPP public-private partnership 
PT public transport 
PUJ public utility jeepney 
PUV public utility vehicle 
PWS passenger waiting shed 
STI sustainable transport initiative 
SUT sustainable urban transport 
SUTF sustainable urban transport fund  
SUTra-DC Sustainable Urban Transport in Davao City  
TODA tricycle operators and drivers association   
USD US dollar 
VOC vehicle operating cost 
ZEV zero-emission vehicle 

   



TA 7243-REG: Implementation of Asian City Transport –  
Promoting Sustainable Urban Transport in Asia Project (Davao Sustainable Urban Transport) 

EXECUTIVE SUMMARY 
 

1 | P a g e  
 

 

 

 

 

 

 1   Introduction 

Rationale for the Study 

Cities in developing countries are 
experiencing rapid urbanization and 
exponential increase in motorization that 
comes with rising incomes. The 
downsides, however, include traffic 
congestion, air and noise pollution, 
environmental degradation, declining 
quality of urban life, and increasing 
volume of greenhouse gases (GHGs). 
The resources to cope with these 
challenges are quite limited, with the 
poorer segments of society least able to 
cope.  

In response, the ADB has established the 
Sustainable Transport Initiative (STI). 
This was followed by the “Implementation 
of Asian City Transport – Promoting 
Sustainable Urban Transport in Asia 
Project (R-PPTA 7243).” Davao City was 
chosen as the first city for STI 
implementation in the Philippines, and 
the sixth in Asia.  

This report sets down the initial work 
done along the STI path for Davao City, 
aside from providing the city and DOTC a 
plan of action in pursuit of the National 
Environmentally Sustainable Strategy 
(NEST) under Presidential Administrative 
Order No. 254. Propitiously, one 
component of the Study also furthers the 
Philippine government’s public-private-
partnership (PPP) program for 2011–
2016 that pinpointed Davao City as one 
of three highly urbanized cities in the 

Philippines ripe for a mass transit 
system. 

Objectives and Scope 

The study, captioned as SUTra-DC, is 
meant to guide the urban transport 
system of Davao City on a sustainable 
path, i.e., towards an inclusive, 
affordable, safe, and low-carbon urban 
transport future. Priority attention was 
given  to the: (i) formulation of a 
strategic vision; (ii) improvement of 
public transport services via route 
network modification and fleet renewal; 
(iii) identification of ancillary 
infrastructure to support public transport, 
including scoping of a future mass 
transit system. The interrelationships of 
the study components are illustrated in 
Figure 1-1 below. Fleet renewal focused 
on tricycles for hire, while route network 
improvements focused on jeepneys. 
These two modes comprised the current 
urban public transport system of Davao. 

 

 

 

 

 

 

 

 

"Sustainability is a condition of existence which 
enables the present generation of humans and 

other species to enjoy social wellbeing, a vibrant 
economy, and a healthy environment, and to 

experience fulfillment, beauty and joy, without 
compromising the ability of future generations of 

humans and other species to enjoy the same." 
Guy Dauncey 

Figure 1-1 Study Framework 
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Davao, a metropolitan city promoting 
environment-friendly public transportation, 
moving on the green and smart paths of 
development through the active 
participation of its people, showcasing its 
rich cultural origins and world-class 
tourism assets . . . 

“Moving the Davao community on the 
green road to prosperity, equality and 
harmony with its diverse public transport 
that is pro-people and pro-nature” 
 
Pag-uswag sa lungsod sa Dabaw ngadto 
sa dalan padulong sa paglambo, pag-
inigsuonay ug panagduyog pinaagi sa 
nakalainlain ngapampublikongnga 
transportasyon na pabor sa katawhan ug 
kina-iyahan” 

 

 

 

 

 

 2   Transport Vision 

Visualizing Davao’s Future 

The sustainable urban transport (SUT) 
vision is meant to act as beacon of the 
future Davao City. Its formulation is 
usually assigned to a panel of eminent 
persons mainly from the transport sector  
who proceed to craft a vision statement. 
This happened in 2000; but its output 
seems to have been forgotten. 

Instead of repeating the conventional 
process, a city-wide contest was 
launched, inviting the whole Davao 
community to submit what they think or 
see as their sustainable urban transport 
vision in a process called “crowd-
sourcing.” It generated a lot of buzz in the 
local media, but elicited tepid response 
from the traditional stakeholders, i.e., 
transport groups, civil society, and the 
182 barangay (village-level political 
units).  

Of the nine submissions, four were 
shortlisted as finalists. In the second 
round, the four finalists were asked to 
refine and improve their entries, and to 
argue their respective cases before a 
panel of judges. The winning (after 
editing) vision is as follows: 

The default vision drafted by the Study 
Team is as follows (in English and in the 
vernacular): 

 

 

 

 

 

 

 

Envisioning the Urban Canvas 

The SUT vision needs to be manifested 
in the spatial configuration of Davao. 
While 15% of its total land area is 
planned to become built-up and 67% is to 
remain agricultural, the evident signs are 
towards urban sprawl and low-density 
suburbanization that engender reliance 
on private cars. 

The principal tool to guide the physical 
development of the city is Zoning 
Ordinance No. 4042, last updated in 
1996. This Ordinance is probably one of 
the most comprehensive and detailed 
land use regulations in the country. 
Among its outstanding features are: 
density limits according to zone 
classification, floor–area ratio as a 
quantitative measure for restricting 
development, and designation of 
transportation unit/zone.  

“Vision without action is a daydream.  
Action without vision is a nightmare.” 

- Japanese proverb 
 



TA 7243-REG: Implementation of Asian City Transport –  
Promoting Sustainable Urban Transport in Asia Project (Davao Sustainable Urban Transport) 

EXECUTIVE SUMMARY 
 

3 | P a g e  
 

 

 Legend 

Planned Unit Development (PUD)

Parks & Recreational Zone (PR)

Conservation Zone (CZ)

Transportation/Utilities Zone (TU)

Open Space/Easements Zone (OSE)

Protected Zone

General Institutional Zone

General Commercial

General Residential

General Industrial

Tourism Development Zone (TDZ)

Water Zone (WZ)

Proposed Road

Proposed LRT Route

Proposed Sanitary Landfill Site

However, like all zoning ordinances in the 
country, its effectiveness relies primarily 
on administrative "command-and-control" 
instruments that work only in the 
exception rather than the rule. The 
ordinance is inherently difficult to enforce. 
The penalties for violation appear to be 
persuasive, but real only if the lengthy 
administrative and judicial gauntlets can 
be surmounted.  

Not unlike other zoning ordinances in the 
country, it does not designate or reserve 
alignments of future roads. As the city 
grows, this omission would make it 
increasingly difficult to guide urban 
expansion. Large property developers— 
as what happened in Metro Manila and 
other cities—would dictate the urban 
configuration and land uses and outpace 
the government plans, particularly 
outside the current built-up areas. 

A compact city form and SUT-calibrated 
land use administration are unlikely to be 
realized. The best that could be expected  

are incremental measures for SUT, such 
as:  

• Requiring bike paths in new residential 
subdivisions that are dominantly single 
detached units. This is a less costly and 
less cumbersome way to realize the 
objectives of City Ordinance No. 0409-
1, s2010;  

• Delineation of future road links that are 
often missing or overlooked, whenever 
two adjoining exclusive subdivisions 
evolve over time, so that a secondary 
road network will emerge;  

• Integration and provision of appropriate 
sidewalks (as well as small public 
transport facilities), whenever feasible, 
into the building permission process; 
and 

• Imposition of a one-time conversion 
charge that is sufficiently high when an 
area seeks reclassification to a higher 
traffic-generating zone.  

The trend towards suburbanization and 
urban sprawl is not favorable to a mass 
transit system built on fixed guideways. 

 

 

 

 

 

 

Figure 2-1 Davao City Land Use Map to Year 2021 
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“People nowadays like to be together 
not in the old-fashioned way of, say, 

mingling on the piazza of a . . . city, but, 
instead, huddled together in traffic jams, 

bus queues, on escalators and so on.  
It's a new kind of togetherness which 

may seem totally alien, but it's the 
togetherness of modern technology.” 

-Anonymous - 

 

 

 

 

 

 3   Improving the Public Transport System 

Mobility for All 

It is estimated that 700 thousand 
passengers are carried per day on the 
city’s public transport system, of which 
70% are borne by the 5,450 tricycles 
and 30% by the 10,033 jeepneys. A 
negligible but increasing segment rides 
the 300 or so vans that offer a higher 
level of service under the legal category 
of GT Express or Point-to-Point service.  

The typical commuter comes from the 
low-income class (>90% have income 
below PHP15 thousand/month). The 
unemployed comprises the largest group 
of commuters at 30%, followed by 
employees (28%), and students (24%). 
In terms of gender, 63% are female.   

Considering total vehicle population of 
124 thousand in 2009, there must be 
another 200 thousand daily trips made 
by private cars and motorcycles.  

Improving the public transport system 
will benefit the many, particularly 
females and the poorer segments of the 
city. In this study, the focus of 
improvement for jeepneys is on its route 
network; while for tricycles, the focus is 
on vehicle replacement.  

A good route network for public utility 
vehicles (PUVs) makes the locations of 
population and economic activities 
accessible and affordable, as well as 
attractive and convenient enough to 
encourage a shift from private cars to 
public transport. 

The Jeepney Service 

The jeepney actually includes different 
vehicle designs (65% are the traditional 
jeepney model, 19% are multicab/filcab) 
and capacities (from 10 to 24); with the 
entry at the rear as a common 
denominator. As in other cities of the 
Philippines, the ownership structure is 
atomized, i.e., nearly one vehicle unit 
(1.1) for every operator. Livelihood is the 
primary imperative, rather than public 
service. This business model makes the 
jeepney sector difficult to regulate, much 
less align its operations to public need. 
Competition on the streets becomes the 
norm, with consequent adverse impact 
on traffic. Based on interviews, only 
about one-fourth of the 10,033 PUVs are 
members of transport associations or 
cooperatives. Also, these associations 
are generally weak.  

A sample survey of drivers/operators 
revealed that 92% are renters of the unit 
they drive, which means they pay a 
‘boundary fee.’ Owner-drivers are on the 
minority, only about 7.5%. 

The typical PUV driver is 38 years old, 
male, married with 3 dependents, works 
13 hours a day, pays a rental fee of 
PHP521 for the vehicle, and spends 
PHP872 on fuel to net PHP317 per day 
for himself. Majority (77%) reached 
secondary level of education, and only a 
handful (10.7%) got into the tertiary 
level. 
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Public Transport Routes 

Records of the Land Transportation 
Franchising Regulatory Board (LTFRB) 
listed 148 public utility jeepney routes as 
of 2009, of which 108 are captured in 
the city’s Geographic GIS database and 
27 routes are either empty or with less 
than three units plying. 

The surveys conducted by the Study 
Team identified 94 routes that are active 
or popular. These can be clustered into 
five radial corridors that also indicate the 
general directions of passengers’ 
demand. Another set of interrelated 
routes is the so-called circulatory routes 
totaling 11; they revolve around the 
central business district (CBD). 

The current routes suffer from a number 
of deficiencies or weaknesses, such as:  

• Too many as to be confusing: For a city 
with a sparse road network, the 94 
routes is one too many. Topologically, 
there are several routes that are similar. 
Some are truncated versions of others. 
The outbound path is not always the 
same as the inbound path, which would 
tend to confuse commuters who are 
creatures of habit. 

• Unnecessary duplications: Many of the 
long radial routes follow circuitous 
paths when they enter the CBD and 
often overlap that of the circular routes 
(Cluster F). This lengthens the time to 
turn around, add more vehicles on the 
inner streets, and compete with 
jeepneys operating on the Cluster F 

routes.  

• Low vehicle productivity: Ridership data 
indicate oversupply and low 
productivity. Kilometerage per day is 
low, ranging from a low of 39.1 km 
(Cluster F) to a high of 114.5 km 
(Cluster B), against a feasible target of 
150 km per day of revenue runs. The 
occupancy rates are also low (from 
39% to a high of 57%). 

• Convention on route naming is lacking: 
Jeepneys and multicabs are required to 
post lengthy (and not easily visible) 
descriptions of their routes on the 
vehicle’s side. And because there is no 
guideline on how to name routes, the 
official register contain seemingly 
different routes that are actually the 
same. 

• Lack of designated stops and 
passenger information: Many of the 
routes are lacking in basic 
infrastructure, with the few waiting 
sheds varying in quality and standards. 

Table 3-1 Characteristics by Route Clusters 

Cluster No. of 
Routes 

Ave. Route 
Length (km) 

No. of  
Units 

Total Round 
Trips/Day 

Ave. Round 
Trips/Veh/Day 

Operation 
Km/Veh/Day 

Occupancy 
Rates (%) 

A 17 42.6 538 1,345 2.5 102 55 
B 14 70.0 399 796 2.0 115 46 
C 16 20.5 1,734 5,727 3.3 64 49 
D 18 20.9 1,045 3,313 3.2 59 56 
E 18 39.8 1,574 2,919 1.9 80 57 
F 11 9.4 1,337 5,755 4.3 39 39 
Total 94 34.3 6,627 19,855 3.0 78 49 

Source: Sutra-DC survey results 

Figure 3-1 Clustering of Routes 
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Those near the malls are of good 
design and quality, but are found only 
on the side of the road closer to the 
malls. Many are makeshifts or 
improvised structures, in contrast to the 
newly built terminals for vans. 
Sidewalks, in a few major roads where 
they exist, are often preempted by 
vendors, if not by property owners 
fronting them. 

Doable Improvements 

Removing shorter routes that can be 
absorbed by their longer cousins in the 
same cluster will reduce the number of 
routes from 94 to less than 70. An 
example is Dacoville Route in Cluster A, 
which is 28-km long, and abbreviated 
version of Sibulan or of Sirawan. 
Similarly, the 3 routes of Ulas, Puan, and 
Lubogan can be merged to form one 
consolidated route.  

The circuitous paths of radial routes 
(Clusters A to E) as they enter the CBD 
can be simplified. These will enable the 
vehicles to turn around immediately and 
to reduce congestion within the CBD, 
particularly on the streets such as C.M 
Recto, C. Bangoy, San Pedro, Pichon, R. 
Magsaysay and Quezon Blvd.  

MA Roxas Avenue can be transformed 
into a central interchange hub and the 
common turnaround point for nearly all 
radial routes destined to the CBD. For 
simplicity in a route-naming convention, 
this can be called “Central.” Several 
turning slots—one for each cluster—can 
be introduced throughout its long stretch 
to disperse traffic. Magsaysay Park can 
be a secondary turning point. 

Making the inbound path to the Poblacion 
retrace or loop back to the same path on 
the outbound direction will make the 
route simpler and more familiar to 
commuters. For example, instead of the 
Ulas route taking Generoso Bridge on the 
outbound, it can retrace its inbound path 
back to Bolton Bridge. 

Another means to relieve congestion is 
to redistribute the entry and exit paths of 
the radial routes vis-a-vis the CBD. Four 
out of every five routes enter the CBD 
(Examples of the few exceptions are 
SM-Ecoland, Maa-Pichon, and Waan-
Pichon, which skirt the CBD). For the 18 
routes belonging to Cluster E (Panabo 
corridor), the entry points already split 
into three: via Buhangin, JP Laurel, and 
R Castillo. This will need to be subjected 
to a more detailed traffic engineering 
analysis, as it would impact on the 
existing system of one-way streets. 

Ancillary Measures  

a) Color Coding and Naming Convention  

The Public Utility Vehicle (PUV) route 
improvement scheme calls for clustering 
by major corridor. For efficiency in 
operation, monitoring and enforcement, 
as well as for ease and convenience to 
the riding public, all PUVs belonging to a 
cluster or corridor are recommended to 
sport the same color. Color coding is a 
visual tool in identifying the service area 
of each cluster and it is also a tool to 

ensure 
that only 
legitimate 

PUV units 
can 

operate in 
their 

authorized route.  A good reference for 
this measure is Olongapo City, which 
implemented the scheme more than 3 
decades ago. Commuters can identify 
the routes they can take via the color and 
route number. The following examples 
would illustrate the naming convention 
and coding. 

Old Route Name Proposed Route Description 
Sasa–R Castillo E04: Sasa to Central via R Castillo 
El Rio D01: El Rio to Central via Bacaca and JP 

Laurel 
Catalunan Grande C01: Catalunan Grande to Magsaysay 

Park via Quimpo 
Tugbok B04: Tugbok to Central via Quimpo 
Mulig A06: Mulig to Central via MacArthur 

Highway 
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b) Organization of PUV Associations 

This is to reconcile the atomized industry 
structure with the logic of coordinated 
dispatching and scheduling of vehicles 
and drivers. With more than 9,000 
operators in Davao, it becomes nearly 
impossible for the LTFRB or the city to 
monitor service levels and compliance. 
This is where route associations can 
come in as partners of the government. 
Through them, organized operations 
along their respective theaters of 
operations can be managed. They can 
police their own ranks and ensure that 
illegal units do not intrude. Organized 
operation shall lead to proper dispatching 
of units, friendly competition among 
operators, equal opportunities to 
association members, and self-discipline 
among drivers.  

Additional Steps to Better Routes   

It must be understood that the proposed 
route modifications within the CBD would 
require prior traffic engineering 
evaluation. Making the routes go as 
direct as possible to “Central” hub and for 

the inbound to be the same as the 
outbound paths must be tempered by 
local traffic considerations. Some of the 
road links maybe one-way streets, and 
hence the PUJ cannot return on the 
same road link without allowing 
counterflow. On the other hand, it may be 
more practical to change the prevailing 
one-way direction.  

Geometric engineering improvements 
need to be instituted on MA Roxas 
Avenue, if it is to become the Central hub 
of the public transport route network. The 
specific locations and geometry of the U-
turn slots along the stretch of the avenue 
have to be designed. It is also 
recommended that the locations of 
passenger waiting sheds along this 
avenue, as well as in major transfer 
points outside the CBD, be evaluated 
from a traffic engineering standpoint. 
They may require loading and unloading 
bays that are offset from the main 
carriageways. 

 

 

NOTE: 
Number in Red = number of 
PUJ routes 
Number in parentheses = 
frequency/day 

Figure 3.2 CBD Roads with Heavy PUJ Traffic 
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 4   Tricycle Modernization

Why Tricycles? 

The object of ‘green transport’ can either 
be: the tricycles for hire, or the public 
utility jeepney (comprising jeepneys and 
multicabs, analogous to mini-buses in 
other countries), or both. There are 
cogent reasons for focusing on the 
former. 

From an environmental standpoint, 
tricycles produce a larger carbon footprint 
than jeepneys per kilometer traveled. 
Technology for low or zero emission 
tricycles is more mature than that for 
jeepneys, with several cities in the 
Philippines showing the way ahead. They 
also account for 70% of daily trips on 
public transport. In terms of acquisition 
cost, the price of an e-jeepney is around 
PHP650k compared to the e-trike price 
tag of around PHP150k–300k depending 
on the kW ratings. In terms of 
implementation, a tricycle replacement 
program will be less complex and less 
cumbersome, and therefore would have 
better chances of succeeding. Local 
government units (LGUs) can execute 
projects within their boundaries and need 
only the approvals of their respective 
local councils. 

 
Technology Options 

To make tricycles more energy-efficient 
and green, two approaches are available 
in the market today: (a) retrofit via 
conversion kits into LPG and CNG fuels; 

or (b) replace the propulsion system with 
either hybrid or purely battery-operated, 
or with more efficient internal combustion 
engine (ICE). Except for the battery-
operated option, the other technologies 
still rely on fossil-based fuels. Battery-
operated electric vehicles, sometimes 
referred to as “zero-emission vehicles” 
(ZEVs), have no tail-pipe emission and 
emit no pollutant gases when driven. 

ZEVs are the hands-down choice to 
address the growing threat of climate 
change, as well as the health risks of air 
pollution in urban areas. It presents a 
one-step solution, while retrofitting from 
gas to LPG entails a two-step solution 
that merely postpones the inevitable shift 
to electric. E-trikes offer the highest net 
income potentials for tricycle operators 
and drivers. The annual operating cost is 
nearly 50% lower than a 2-stroke trike. 
With the larger body shell of e-trikes, 
more passengers can be accommodated 
in a single trip. When calibrated to energy 
cost values of Davao City, the profit 
advantage of e-trikes over 4-stroke 
tricycles would be bigger.  

 
Service Coverage and Scale  

The records of the Transportation 
Management Office of the city showed 
1,718 tricycle units belonging to 74 
associations with 1,564 members. This 
size is greatly understated, based on 
surveys.  

“A good transportation system minimizes 
unnecessary transportation; and in any event, it 

offers a change of speed and mode to fit a 
diversity of human purposes.” 

- Lewis Mumford  
 



TA 7243-REG: Implementation of Asian City Transport –  
Promoting Sustainable Urban Transport in Asia Project (Davao Sustainable Urban Transport) 

EXECUTIVE SUMMARY 
 

9 | P a g e  
 

Tricycles of Different Varieties 

The existence of non-franchised units 
(often referred to as “‘colorum”) is often 
mentioned, even among official circles. 
Of the 25 associations interviewed in the 
course of this study, 16 had members 
that were mostly without franchise. They 
claim to operate 1,842 units in 92 routes, 
a fleet size that exceeds the total on the 
official list comprising a universe of 74 
associations. Extrapolating the results of 
the survey, it can be surmised that 5,450 
tricycles comprise the sector. 

The working conditions of tricycle drivers 
are tough. They work an average of 13 
hours a day, and 7 days a week, and 
claim to average 100 km a day (=25 trips 
x 2km x 2). This is not unreasonable, but 
does not jive with the reported cost of 
fuel incurred (PHP168/day on weekdays) 
and number of liters consumed per 
kilometer traveled (19 km/liter). Using the 
expenditure data, the total kilometerage 
should fall below 70 kilometers a day. 

A typical tricycle grosses, on the 
average, an estimated PHP518 a day 
and nets PHP242 after paying a 
boundary fee of PHP130/day. 

The average age of tricycle drivers 
interviewed is 39 years old. Majority 
(80%) of them is married with an average 
of three dependents. Majority (71%) of 
tricycle drivers interviewed reached 
secondary degree of education. 

 
Issues on Trikes 

There are no standards applicable for 
tricycles. In terms of body configuration, 
60% of tricycles are the standard side-
cab type, 25% of the center-cab type or 
guyong-guyong, and 15% of the open-
cab type or payong-payong where the 
unit uses umbrella as roof cover for the 
side-cab. The latter is considered illegal, 
although they fit the legal definition of 
tricycles. The second has 4 wheels, and 
therefore not tricycles in the legal sense. 
The same problem may emerge when e-

trikes are introduced ahead of 
government’s adoption of vehicle 
standards.  

In regulating tricycles for hire, Davao 
deviated from the national implementing 
rules and regulations issued in 1992 
when regulating this type of public 
transport got devolved. Franchises for 
tricycles are supposed to be for defined 
zones, say a subdivision or a barangay; 
but in the city, they are given fixed routes 
not unlike jeepneys. 

Their private provenance has blindsided 
the government into ignoring the required 
infrastructure for a good public transport 
service. As a minimum, passenger 
waiting sheds at tricycle terminals need 
to be provided. The atomized structure of 
the industry discourages investment in 
fixed facilities; the few tricycle 
associations that set up improvised 
facilities are rare exceptions.  

The franchising of tricycles by the city is 
framed as a legal process, rather than an 
economic or transport issue. The 
existence of “colorum” vehicles estimated 
to exceed 50% of units in operation is 
primarily a matter of legality. That they 
exist—some for more than a decade—is 
indicative of institutional weakness, or 
political coddling and protection of a 
means of livelihood, or devaluation of this 
intermediate form of urban transport, or a 
combination of all three.  
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Imperatives for Fleet Replacement 

a) Financial impact 

Financial analysis points to e-trikes as 
offering the highest reduction in operating 
costs by as much as PHP39,260 per year 
(for Li-Ion battery) and PHP29,260 (for 
lead-acid battery). With the larger body 
shell of e-trikes (versus the side-cab 
model, which comprised nearly 75% of 
the existing fleet), more passengers can 
be accommodated in a single trip, thus 
boosting revenues. Higher revenues and 
lower operating costs translate into 
bigger profit margins for the drivers 
and/or owners. The upside of shifting to 
e-trikes is higher take-home pay for 
tricycle drivers and/or lower fares to the 
public. 

The savings arise mainly from lower fuel 
costs and partly from lower maintenance 
costs due to fewer mechanical parts. A 
single charge (~5 kwh) is sufficient for a 
range of 70 kilometers, which is the 
average distance that a tricycle for hire in 
Davao runs per day.  At a cost of 
PHP230 thousand per unit, the 
calculated financial internal rate of return 
(FIRR) to an e-trike operator-investor is 
26.1%. If the price is reduced to PHP200 
thousand, which is likely to happen with 
standardization and volume procurement, 
the FIRR goes up to 31.0%. 

b) Economic benefits 

The replacement of 5,450 units will mean 
a reduction of 8.8 million liters (~ 56 
thousand barrels of oil) of imported 
gasoline and 20 thousand tons of CO2, 

aside from reduced noise pollution.  At 
the current retail price of gasoline 
(PHP56/liter), the amount saved is 
equivalent to PHP492 million a year. Net 
of tax, that represents USD9.7 million of 
avoided importation, an amount that 
maybe counted also as an economic 
benefit.  

Calibrating the VOC savings into the 
conditions of Davao (70 km per day 
average mileage), the annual VOC 
savings is PHP48,600; net of 12% tax, 
this translates into PHP42,768 of 
economic benefits a year or PHP233 
million for the total 5,450 units. The 
economic cost of the investment is 
PHP195,500/unit (which is the acquisition 
cost, net of 15% for various forms of 
taxes). Assuming the VOC savings will 
remain constant, the economic internal 
rate of return (EIRR) over 10 years is 
21.2%. This implies that the price of 
petroleum will move in parallel with the 
price of electricity. Given the power mix 
in Davao, the gap between the cost of 
gasoline and electric power is likely to 
widen; a 5% annual increase in the gap 
pushes the EIRR to 25.2%. If the price of 
an e-trike goes down to PHP200 
thousand (instead of PHP230 thousand 
under the base case scenario) or by 
13%, the EIRR would increase to 29.3% 
(from 25.2%).  

Financing the Program 

The recovery curves for a PHP230 
thousand e-trike under a range of profit 
margins and interest rates are shown in 
Figure 4-1. At an annual income of 
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Item Amount (PhP millions) Remarks 
New Trike Vehicles (5,450 units)  1,253.5 To be provided by Lenders (or conduit Bank)  
Re-charging stations (100)  8.5  
Institutional development (2.5%) 31.3 For funding by DOTC from the MVPCF or by DOE. 

To be carried out  by Civil society organization, 
with support from the Cooperative Development 
Authority  

Project management (1%) 12.5 For funding by the City 
Subsidy for trade-in (25k*545 units) 13.6 For funding by the City 
Infrastructure (100 Pax Waiting 
Sheds) 

20.0 For funding by Barangays/City, commercial 
sponsors, and TODAs 

Total 1,339.5  
 

PHP65 thousand, the payback period is 4 
years on 5% interest, and 4.6 years on 
10%. If the price is brought down to 
PHP200 thousand, the payback periods 
also go down to 3.4 and 3.9 years, 
respectively. Since initial and battery 
costs are expected to go down as fleet 
size increases, the payback period is 
expected to converge at 4 years. 

The aggregate investment requirement 
for 5,450 units, costing PHP200 
thousand each, would amount to 
PHP1,090 million. However, the lending 
package will be lower than this due to the 
inflows of repayments in the earlier years 
of a 5-year loan. A lending or leasing 
institution needs to set aside a total loan 
package of PHP611.2 million for a project 
cost of PHP1,090 million, or 56%. If an e-
trike costs PHP230 thousand, the loan 
package goes up to PHP758.3 million for 
a project cost of PHP1,253 million.  

For Davao City, it is recommended that 
the financing package be designed as a 
lease-to-own scheme. It converts many 
drivers (about 64% of them) into asset 
owners or micro-entrepreneurs.   

One option is to trade in the old unit with 
a nominal value of PHP25 thousand. This 
shall be construed as a down payment. 
The trade-in feature shall apply only in 
the first year of the program; on the 
second year, the value can be reduced to 
zero or a lower amount, say PHP10 
thousand, depending on the results of the 
first year lending. The conduit Bank shall 
impose its normal interest on the loan, 
say 6.5%. At a loan amount of 
PHP205,000 (=Price of 230,000 less DP 
of 25,000), the bank would expect a 
monthly amortization of PHP4,011.06. 
Since the beneficiary will only pay his 
equivalent boundary fee of PHP130/day 
or PHP3,900 per month, the gap or 
deficit would be PHP111 a month. For 
year 1 target of 545 units, the total deficit 
is PHP3.6 million in 5 years. 

Option 1 (where trade-in + interest 
subsidy are applied) leads to a subsidy of 
PHP17.2 million. Option 2 (trade-in + 
higher lease of PHP150/day) will entail a 
subsidy of PHP13.6 million. The highest 
subsidy is PHP19.2 million under Option 
3 (zero interest rate). Because the 
beneficiaries may not appreciate zero 
interest rate, Option 2 is preferable 
because of the transparent trade-in value 
that it implies, aside from yielding the 
lowest subsidy.  

A comprehensive trike modernization 
project would require an investment of 
PHP1,332.00 million shown in Table 4-1. 

Table 4-1  Five-Year Investment for a Trike Modernization Project
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Risks to Fleet Replacement 

Payment default is inherent in micro-
lending. To minimize this risk, the trike 
association (or TODA) must be made a 
co-guarantor so that it can exert peer 
pressure. However, most of the TODAs 
are weak, with not a few drivers 
expressing dismay at some leaders who 
absconded with the association’s money. 
Thus, a trike modernization project 
should also include a heavy dose of 
capacity development of TODAs and 
their members. If the units will turn out to 
be lemons, then the risk of default will 
escalate. 

From a social standpoint, a lease-to-own 
scheme designed around current level of 
lease (i.e., boundary fee) payments has 
no negative impact. There is no 
diminution in incomes, no displacement 
as the drivers would retain their means of 
livelihood. Converting renters into asset 
owners and micro-entrepreneurs is a 
noble objective no one would openly 
disagree with.  

Empowering the lowly drivers, however, 
has its dark side: it threatens the local 
power structure of dependency and upset 

the hegemony at the village and district 
levels. This may explain why ward 
leaders are apprehensive—much more 
than drivers themselves—about the trike 
modernization. Tapping committed 
CSOs/NGOs could help uncover 
oppositions from these groups, especially 
when supported by the public demanding 
green transport. Getting neighborhood 
associations to demand e-trike service 
within their areas, and for the riding 
public to patronize e-trikes, would exert a 
countervailing influence. 

 

 

 

 

E-trike Variants 
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 5   Public Transport Infrastructure 
Abdication of Responsibility 

Historically, public sector agencies at the 
local and national levels have abdicated 
the responsibility to provide public 
transport (PT) infrastructure as basic as a 
passenger waiting shed. Where service 
providers are atomized and fragmented, 
only government can provide for 
terminals and PWS since these entail: (a) 
consideration of passenger safety and 
convenience in transferring from one 
mode to another; (b) vehicle 
loading/unloading activities that minimize 
traffic disruption along the roads; (c) 
proper location of terminals and stops, 
mostly on public space; (d) scaling of 
PWS with volume of passengers and 
number of PT vehicles. 

Facilities on PUJ Routes 

There are 94 routes in 6 groups with an 
average route length of 34 kilometers. 
The road sections common to them (or 
where routes overlap) total more than 50 
kilometers, excluding the 12-km BRT 
alignment. At 1 jeepney stop per 
kilometer, there should at least be 100 
PWS. At an average cost of PHP300 
thousand, the investment would amount 
to PHP30 million. 

The boarding and alighting survey was 
not revealing in pinpointing the major 
loading/unloading locations. This is 
because the general practice now is to 
unload or pick up passengers anywhere. 
Nevertheless, the city should invest in 

passenger waiting sheds throughout the 
city, starting with major public transport 
corridors. For example, the short stretch 
of MacArthur Highway from Quimpo to 
Pan Philippine Highway has more than 
2,000 jeepney trips a day while the 
Panabo–Davao Road at the junction of R 
Castillo and JP Laurel has more than 
2,900 trips/day. 

 

Terminal Facilities for Trikes 

Not unlike the multicabs and jeepneys, 
the provision of terminals is left to tricycle 
associations (TODAs) which are 
generally bereft of resources or capacity 
to build and maintain them. 

“Everyone has the right to walk from one end of 
the city to the other in secure and beautiful 

spaces. Everybody has the right to go by public 
transport. Everybody has the right to an 

unhampered view down their street, not full of 
railings, signs and rubbish.” 

- Richard Rogers 
 

Existing Passenger Waiting Sheds 
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The fixed-route character of the current 
tricycle operation may explain the need 
for terminals. If and when this is changed 
into zones, non-fixed-route basis, the 
need for these facilities may decline. It is 
the commuters that wait at passenger 
waiting sheds, rather than the other way 
around.  

A modernization project for the tricycle 
sector should also include a substantial 
improvement of PWS facilities. Since 
they are mostly outside the big 
commercial establishments, their 
provision should be assumed by the city, 
particularly the Barangays or village 
organizations, as part of its obligation to 
provide accessibility to local residents 
and in recognition of the importance of 
this intermediate form of transport in the 
urban transport system.  

Their construction should be 
synchronized with the shift to e-trikes, so 
that these facilities can also be equipped 

with battery charging stations and a small 
office for the TODA. At present, there are 
only 100 zones. With around 182 
barangays and an indeterminate number 
of subdivisions, the required number of 
terminals could exceed 200. Their 
construction can be programmed over 
the duration of the fleet financing.  

First option for investing in tricycle 
passenger waiting sheds and/or 
terminals should be assigned to the 
barangay and the subdivision 
developers’/homeowners’ associations. A 
few may even attract corporate 
sponsorship due to their locations.  Their 
design can also reflect the city brand, or 
the barangay’s.    

 

 

 
 

 

Proposed Passenger Waiting Shed 
at PUJ Stops 

with provisions for Ad Space and Route Information 

An Existing Low-cost Tricycle Terminal that 
could be Replicated 
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 6   Mass Transit System 

Reviving an Old Dream 

Nearly two decades ago, the city’s dream 
for a mass transit line was born as Metro 
Manila went agog over building its LRT 
Lines 2 and 3. A proposed 60-km LRT 
line was included in the City 
Development Plan to 2021, seen as a 
natural progression from dependence on 
cars and jeepneys. 

That plan turned out to be stillborn; its 
cost underestimated and its traffic 
projections overestimated. Under present 
conditions, the coastal alignment seemed 
incongruous.   

This study reviewed the current road 
network, jeepney route network, 
commuter volumes, and land uses. The 
analysis led to the identification of the 
most promising candidate for a mass 
transit route. That route, defined by JP 
Laurel, CM Recto, MA Roxas Avenue, 
Quezon Boulevard, and Quimpo 
Boulevard (see Figure 6-1), is only 12 km 
long. 

This mass transit system (MTS) corridor 
is set to become the biggest traffic 
generator in the years to come with the 
addition of two huge malls (SM Lanang 
and Ayala Abreeza) to three extant ones 

Figure 6.1 Proposed Alignment of Davao MTS Line 1 

“Art has to move you and design does not, 
unless it's a good design for a bus.” 

-David Hockney-   
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(Gaisano, Victoria, and SM Ecoland). It 
also passes through several high-rise 
buildings, schools and hospitals, the 
interprovincial bus terminal complex, and 
other employment-intensive places. The 
daily passenger traffic on the corridor 
currently borne by PUJs is shown in 
Figure 6-2. 

 

Narrowing Down the MTS Options 

Figure 6-3 provides a graphic guide on 
available technical options. The average 
PT-dependent commuter traffic on this 
corridor was estimated at 45,000 
passengers a day in both directions, with 
a peak flow of about 90,000 passengers 
in one segment (CM Recto to MA Roxas 

junction). Not all of this traffic would shift 
to BRT, if it gets introduced.  

Demand, cost, and weak land use 
management point to bus rapid transit 
(BRT) system as the most appropriate 
option. A BRT emulates all the attributes 

of a conventional rapid transit system at 
a fraction of its cost and without being 
locked up on an immovable fixed 
infrastructure. 

Vehicles to serve this corridor should 
have the following desirable features: (i) 
medium-capacity vehicles of 30-35 seats 
plus standees to accommodate 1-hour 
peak load point of 1,000 passengers, (ii) 
high maneuverability due to the road 
geometry; (iii) good acceleration up to 
60kph operating speeds; (iv) allow fast 
boarding and alighting; (v) full head 
height for standees; and (vi) low carbon 
footprint.  

Large and high-capacity buses (e.g., 
articulated buses and/or double deck 
buses) and vehicles that are not low 
emission diesel (i.e., Euro V or above) 
can be excluded from further 
consideration. 

Proof of Concept  

A BRT system for the identified corridor 
can be visualized as follows:  

• BRT services to operate at-grade on 
existing 4-lane roads; 

• Buses would use the median lanes 
(with median bus stops along the 
corridor);  

• Bus stops would be placed at frequent 
intervals (every 400 m or so); 

• Reasonably high frequencies (say 
every 3–5 minutes) to cater for and to 
attract demand; 

• Exclusive use of the BRT lane1, but 
may permit other vehicles to cross the 
bus lanes in selected intersections; 

• Inbound jeepney services from areas 
outside the BRT catchment area would 
terminate at outer terminals; 

• On-board ticketing system, subject to 
further evaluation; and 

• Initial depot capacity for around 19 
buses, expandable to a fleet of 50. 

                                                
1 This will require major reforms and changes to the 
current public transport supply market. These reforms 
will be contentious and success will require “carrots and 
sticks” measures.  

Figure 6-3 Cost vs. Capacity 
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Cost and Viability 

a) Scale of Investment  

A fleet size of 19 medium-capacity buses 
can service a probable demand of 25 
thousand passengers a day (equivalent 
to about 55% of current demand on the 
corridor), with service headways of 3 
minutes during peak hours. The 
estimated project cost is PHP1,232 
million, of which 59% is for support 
infrastructure and 41% is for electro-
mechanical components.  

b) Financial Viability 

Operating the 19 buses will incur annual 
operating expenses of PHP265 million (of 
which 65% is for depreciation). Assuming 
a turnover in the route of 2.5 times the 
flow capacity of 25 thousand, the total 
ridership on the system would be 62,500 
passengers per day. At an average fare 
of PHP10 and 335 days in a year, the 
gross revenues would be in the order of 
PHP209 million. Net of the 3% common 
carriers tax, the net revenue per year is 

PHP203 million. The BRT operating 
company would incur a net loss of 
PHP62 million per annum, not counting 
interest expense and the cost of physical 
infrastructure.  

c) Economic Viability 

It is not possible at this stage to calculate 
the economic benefits of the BRT project. 
Usually, the bulk of the benefit streams 
come from savings in vehicle operating 
cost, mainly due to traffic decongestion. 
However, replacing 38 PUVs with 19 
BRT vehicles on the road would not yield 
substantial improvements in traffic along 
the corridor or in the road network. With 
the preemption of two lanes by BRT 
vehicles, there might even be a 
countervailing impact on other vehicles. 
Clearly, there would be travel time 
savings for passengers taking the BRT. It 
cannot be ascertained by how much 
commuters would be willing to pay more 
for time saved. The passenger survey 
conducted as part of this study suggests 
low valuation. Nearly 63% want reduction 
in travel time by 30 minutes, but at a fare 
no more than PHP10; a level not much 
different from the current average fare. 
This may be due to the fact that more 
than 90% of PT passengers earn less 
than PHP15 thousand a month.        

There could be savings in fuel cost, as it 
takes 2 trips on jeepneys for 1 trip on 
BRT to move the same volume of 
passengers. However, they are on parity 
if the fuel consumption of BRT is twice 
that of jeepneys. A bigger benefit will 
ensue if the BRT is battery-powered; its 

Project Item Amount 
(in Php million) 

e-Bus vehicles (19 units) 245.1 
BRT Stations, small (18) 74.2 
BRT Stations, big (5) 68.8 
Pax Interchange Facility (3) 225.0 
Pedestrian crossbridge (10 units) 50.0 
Busway coloration (24 lane-km) 86.4 
Lane barriers (24 km) 24.0 
Land for Depot (5,300 sqm) 79.5 
Depot Workshop (200 sqm) 16.0 
Office and other Facilities (150sqm) 9.0 
Telematics : Pax Information system 15.1 
                Green light phase extens 20.6 
                GPS monitoring of buses 50.0 
Contingency (15%) 160.7 
Total Project Cost 1,231.6 

Table 6.1 Preliminary Cost of e-BRT Davao 
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cost per bus-km is estimated at PHP6 
against PHP16 for diesel-run buses of 
the same size and capacity.  

   
Social and Environmental Impact 

The impact of BRT on the livelihood of 
jeepney drivers will depend on the extent 
of route readjustments. If one BRT 
replaces 2 PUJs on the corridor, then the 
impact is minimal as the 38 drivers that 
maybe displaced can be offset by the 76 
crew (drivers and conductors on 2 shifts) 
to be employed in the BRT operating 
company. The typical jeepney driver 
earns PHP325 a day, works 13 hours 
without shift, and is without social 
security benefits. In contrast, a BRT 
driver would earn PHP360 for 8-hour 
work per day and will be entitled to social 
security coverage.  

The 38 PUJs will not necessarily be 
displaced, as they can shift their 
operations elsewhere. But such 
relocation would only worsen the 
financial plight of jeepney drivers in the 
other routes. Operators and/unit owners 
will take a hit. Assuming a zero-sum 
game where the traffic and revenues 
from PUJs will simply be transferred to 
the BRT system, approximately 12% of 
daily PUJ trips would be affected. That 
implies a transfer of PHP500 thousand 
per day from PUJ operators to the BRT 
operator. 

Current noise levels along the MTS line 
exceed national noise standards. 
Ambient air quality data on the few 
locations with measuring stations inside 
the CBD can be deduced from the 
National Air Quality Status Report of 
EMB in 2004, which showed stations 
along JP Laurel Avenue recording annual 
mean TSP concentrations of 185 
μg/Nm3, along Agdao with 335 μg/Nm3, 
and a station along Quirino Avenue with 
249 μg/Nm3. 

 

Institutional Framework 

A BRT system will require a franchise, 
which can be issued by the DOTC or the 
LTFRB. That would be the least of its 
hurdle. Without a policy change with 
regard to government’s role and 
participation in land transport, the BRT 
system will not happen.  

The city has to assume responsibilities 
for many of the functions and 
components such as the provision of 
support infrastructure, traffic 
management, and control of jeepney 
operations in the corridor. It is a 
departure from the past.  

In so doing, the city might as well 
consider integrating all its transport and 
traffic activities under one roof. It has 
different units on tricycle regulation, 
traffic enforcement, and bus terminal 
operations.  Adding another on BRT 
without touching the other units would 
only multiply the coordination problems. 

With proper division of the roles and of 
investments, a PPP structure could be 
feasible. Private investors can come into 
the operation and maintenance of the 
BRT service, including funding of the 
electromechanical components.  

A detailed feasibility study can address 
the institutional, economic, financial, and 
technical issues to be hurdled.   
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 7  Sustainable Urban Transport Fund 

The Funding Challenge 

The purpose of a sustainable urban 
transport fund (SUTF) is to create a 
stable revenue stream that can match 
recurring expenditures over time within 
the transport sector.   

Special funds are difficult to create in the 
Philippine context. From a political 
viewpoint, such funds reduce the power 
of the purse of legislators, national or 
local. From a cash management 
standpoint, it constrains the flexibility of 
the budget and treasury departments.  A 
case in point: it has taken more than a 
decade before the four national special 
road funds were created under Republic 
Act 8794. 

A conceptual roadblock also exists for 
the SUTF. Davao City, like other cities in 
the Philippines, has been inured to 
leaving the provision of public transport 
services to the private sector, and to 
depend on the national government for 
big-ticket road and transit projects.  The 
public transport system of Davao is 
owned by the private sector and operates 
without direct subsidies from the national 
or local government. In theory, therefore, 
they are operating in a sustainable mode, 
financially, that is. Their revenues cover 
expenses, with some surplus. Fares get 
adjusted regularly in response to 

changes in operating cost items, thus 
keeping the revenue and expenditure 
balanced.  

Missing from this equation is the 
tremendous externalities that the present 
system imposes on society. Public 
transport wastes a lot of fossil energy, 
emits pollutions that impact the health of 
all, and contributes to global warming. To 
survive, the drivers resort to aggressive 
forms of competitive behavior that 
undermine safety and result in 
(avoidable) traffic congestion. The 
atomized structure precludes 
coordination of services, much less 
schedule and area coverage; thus, the 
use of assets is non-optimal: poorer 
sections of the city suffer from lack of 
access while the wealthier segments rely 
on private cars.   

As shown in Figure 7-1, the city 
generates annual net incomes that 
averaged PHP488 million in the last 5 
years. Capital expenditures averaged 
PHP834 million over the same period, 

Figure 7.1 Revenues, Expenses, and Capital 
Expenditures 

  “Affordability is essential to opportunity” 
-Gaston Caperton 
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higher than net incomes due to 
borrowings. This suggests that the 
proposed investments for public transport 
infrastructure can be afforded by the city 
once the servicing of old loans winds 
down and public transport gets higher 
priority over road building.   

Structure of the Fund 

There are national and local revenue 
instruments that can be part of the SUTF. 
However, the best ones, such as fuel tax, 
vehicle registration charges, and the like, 
are no longer available.  

Table 7-1 summarizes the available 
sources (and proposed uses) of an SUTF 
for Davao. The SUTF should be focused 
on the recurring expenditures in the 
short- and long-term horizon. They are 
normally forgotten or lose out in the 
competition for scarce funds. In contrast, 
capital expenditures in transport can 
always be addressed in the usual 
resource allocation process, via 
appropriation by the City Council. 

Table 7-1 Sources and Uses of SUTF 

Item Fund Sources Fund Uses 
• City and barangay budgets 
• Grants from external sources 

• Passenger Waiting Sheds (PWS) for 
tricycle operations and jeepneys 

• Initial subsidy for e-trike (~PHP13.6m) 
• Commercial sponsorships • High-traffic PWS for jeepneys and other 

public transport mode 
• City Budget + Commercial sponsorships • Stations and Terminals of Public Utility 

Vehicles  

Capital, non-
recurring 
expenditures 

• City budget, property-owner, external 
grants 

• Sidewalks and pedestrian walkways  

• Parking charges, anti-smoke belching, 
and other traffic fines (~PHP0.5m/yr)  

• City share from Special Local Road 
Fund (~PHP5m/yr) 

• Operations and Maintenance (O&M) of 
Traffic Signals (~PHP5m) 

• Override on LTO Traffic Violations fines, 
or fines on Violations of 
Transport/Traffic Ordinances of the City 

• O&M of Traffic Management Group 
(~PHP33m) 

• Share of net Income from Davao City 
Overland Transport Terminal (PHP5 m) 

• O & M of the Mass Transit System 
(BRT) 

• Franchise fees on tricycles (PHP3m/yr) • Continuing training of Trike Association 
members 

• Frontage tax on Diversion Road • O & M of the BRT 

Recurring 
Expenditures 

• Congestion Fee on BRT corridor • O & M of the BRT 
 

Fund Management 

The creation of a fund cannot be 
divorced from the issue of who will 
manage it? The underlying motive is a 
stable and long-term source that is 
allocated for recurring items of 
expenditures and not hostage to 
changing political whims.  Hence, a multi-
sector board on top of a transport 

management authority that integrates all 
the transport and traffic related activities 
of the city government under one entity, 
including the public sector part of the 
proposed BRT system, can be the Fund 
Manager. 

 

 
 



TA 7243-REG: Implementation of Asian City Transport –  
Promoting Sustainable Urban Transport in Asia Project (Davao Sustainable Urban Transport) 

EXECUTIVE SUMMARY 
 

21 | P a g e  
 

 
 
 

 
 
 
 
 
 
 

 8   Implementation Scenario 

Timeline 

The timeline for the realization of the 
different study components can be 
visualized in Figure 8-1. 

Of immediate concern is the shift to e-
trikes, which can be implemented starting 
2012. This component should go beyond 
vehicle replacement and encompass 
changes in regulation and strengthening 
of drivers’ associations.   

The creation of an SUTF is not feasible in 
the short term and becomes urgent only 
when the BRT system gets built, which is 
no earlier than 2016. It needs to be 
legislated by the City Council. And since 
it deals with taxation matters, it would 
entail a long process of public hearings 
and consultations. Case in point: the 
controversy that hounded the city’s 
recent decision to adjust property tax. 

It is envisaged that the City Council will 
tackle several measures in the following 
order: the long-pending traffic 
management code, the revision of 
regulations on tricycles, the ordinance on 
PUV route changes, the institutional 
arrangement with the advent of BRT, and 
the creation of the SUT Fund. 

To-do List for the DOTC 

The essential things for the DOTC to do 
are the following: 

• Allocate funding from the Motor 
Vehicle Pollution Control Fund 
(MVPCF) to support the tricycle 
modernization component; 

• Issue vehicle standards for e-trikes 
and corresponding regulations on 
their registration with the LTO; and 

• For LTFRB Region XI to adopt and 
implement the recommendations on 
jeepney route improvements, 
particularly on a route-naming 
convention and numbering, color 
coding by clusters, and formation of 
route associations. 

To-do List for the City 

Without waiting for action from the 
national government, the city government 
of Davao can do the following: 

• Revise the ordinance on tricycles and 
allocate funding for capacity building 
of tricycle drivers associations; 

• Implement the Trike Modernization 
Plan by organizing a task force for the 
purpose; 

• Revise the ordinance on PUJ route 
definitions to include color coding by 
clusters and penalties for ordinance 
violations; 

• Seek technical assistance in 
conducting a detailed feasibility study 
of the BRT system; 

• Lobby for its share of funding from the 
MVPCF (from the DOTC) and the 
Special Local Road Fund (from the 
DPWH).   

 

 

  “Planning is bringing the future into the present 
so that you can do something about it now” 

-Alan Lakein  
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 2011 2012 2013 2014 2015 2016 
Enactment of Traffic Code       
Tricycle Modernization       
- Approve program       
- Arrange lease financing       
- Organize project team       
- Issue trike standards       
- Revise Ordinance on Trikes       
- Capacity building of TODAs       
- Process Year 1 ‘switchers’       
- Evaluate 1st year experience        
- Enact budget for Infra       
- Process 2nd batch       
- Process 3rd batch       
- Process 4th batch       
- Process 5th batch       
Route Improvement       
- Revise ordinance on routes       
- Traffic eng’g of CBD sections       
- Repainting of vehicles       
- Enact budget for Infrastructure       
Mass Transit System       
- Technical Assistance for F/S       
- Select consultant for F/S       
- Conduct feasibility study       
- Approval of study outputs       
- Arrange project financing       
- Construction of BRT Infra       
- Set up City Transport Authority       
- Select private partner       
- Procure and deliver vehicles      Commercial Service 

SUT Fund       
- Tap national funds (RUC)       
- Detailed study on fund sources       
- Enact ordinance on SUTF       
- Put SUTF into operation       

 
Figure 8-1 Implementation Scenario 

 

Epilogue 

The findings and proposals from the 
Sutra-DC Study should be viewed as 
only the beginning of a long journey 
along the green road. The taxis in Davao 
have yet to shift to less polluting LPG, 
unlike their Metro Manila cousins. The 
jeepney is the next logical target for 
greener transport after the tricycles and 
(preferably) before the BRT is introduced. 
Support infrastructure, other than 
terminals and passenger waiting sheds, 

like sidewalks and bikeways, need to be 
planned and added as Davao earns its 
credentials as a truly sustainable city. 

Construct Trike Terminals or Waiting Sheds 

Construct Passenger Waiting Sheds 
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I. INTRODUCTION 

1. This report constitutes Volume 1 of the five-volume report on Sustainable Urban 
Transport in Davao City (SUTra-DC) under TA 7243-REG: Implementation of Asian City 
Transport – Promoting Sustainable Urban Transport in Asia Project.  It is divided into two: the 
first part covers the sustainable urban transport vision, while the second part discusses the 
land use management component. 

2. The other volumes (and study components) are as follows: 

(i) Volume 2:  Public Transport Route Improvements  
(ii) Volume 3:  Fleet Modernization for Tricycles 
(iii) Volume 4: Prefeasibility of a Mass Transit System 
(iv) Volume 5: Sustainable Urban Transport Fund and Public Transport Infrastructure 

Investments 

3. An Executive Summary that synthesizes the findings and recommendations from the 
aforementioned five technical reports complete the deliverables of the SUTra-DC Project 
Team under ADB Contract No. COSO/41-547.  

4. The interrelationships of the study components are illustrated in Figure I.1. The 
unifying and edifying element is the strategic vision that tells: who Davao is, where it wants to 
go, and what will guide its journey. Its transport system is as much the result, as well as a 
cause, of its urban structure. Properly planned, the urban land use could reduce, if not avoid, 
the need to travel. A public transport system, however, needs a route network that is 
accessible, served by energy-efficient low-emission vehicles, and supported by commuter-
friendly infrastructure and facilities. A higher-capacity mass transport mode (e.g., BRT, LRT, 
etc.) may be added to improve the overall capacity, efficiency, and sustainability of the public 
transport system. To realize all of these, however, an urban transport fund has to be 
established.    

 
Figure I-1 Framework and Interrelationships of Study Components 

 

Sustainable Urban 
Transport Vision 

Public Transport 
System 

Land Use 

Mass Transit 
System 

Urban 
Transport 

Fund 

Route Network 

Infrastructure 
and Facilities 

Service Providers/ 
Operators Source: SUTra-DC Project Team 
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II.  SUSTAINABLE URBAN TRANSPORT VISION 

A. The Sustainable Paradigm 
5. This study was conceptualized and executed following the paradigm in the 
development literature on what constitutes sustainable urban transport (SUT). The current 
situation in Davao City was initially hypothesized in relation to the eight aspects of SUT, as 
shown on Table II.1 below. In the course of the study, from mid-December 2010 to May 2011, 
no significant findings came out to alter the initial assessments. 

Table II.1   Paradigm for Sustainable Urban Transport vis-à-vis Case of Davao 

Plan Aspect Present Situation of Davao City New Paradigm 

Goal 

Not unlike other urban centers in the Philippines, 
mobility via additional road capacity is the goal 
in order to cater to increasing growth in private 
vehicles. Public transport is regulated as a 
business that is left to fend for itself. 

To provide accessibility; demand is managed to road 
capacity and public transport is central; a people-
centered approach. 
Private-sector service providers must be seen as a 
partner of the public sector, which the latter can 
support with appropriate facilities 

Basis 
Deterministic model forecasts by technical 
experts; outputs provide the answers: a detailed 
plan with good rates of return. 

Plans are based on sustainable policies and 
strategic planning; robustness, technical 
soundness, and stakeholder support are criteria for 
policy adoption. 

Preparation for 
an Uncertain Future 

The future is largely ignored; trivial sensitivity 
testing. Davao sees itself as following the path 
of Metro Manila, particularly on large-scale 
capital-intensive panacea to traffic congestion. 

Preparation for the future is central; more relevant 
strategies and projects as a result. Davao must 
deviate from the path taken by Metro Manila. 
Davao has installed a computerized traffic 
management system to better manage its roads.  

Content 

Building projects, mainly roads within the city; 
frequent megaprojects. Davao’s dream project 
(LRT system) has attracted more attention than 
other public transport modes. 5 radial roads and 
3 ring roads.  

Management/integration of the existing transport 
system; focus on public transport; new roads shape 
the city’s expansion and secondary roads catalyze 
infill development; megaprojects are pursued only 
after careful study. City has invested on farm-to-
market & alternate roads in recent years. 

Financing 
Affordability is assumed, as in the case of a 
planned 57-km LRT.  Reliance on national 
government for funding of transport 
infrastructure.  

Affordability is an input and financial and technical 
planning proceeds together; focus on sustainability 
of operations. . 

Stakeholder 
Involvement 

 

Plans devised by technical experts using 
transport models; little stakeholder influence. 
Poor response from current transport service 
providers in the visioning contest. 

Strong stakeholder (transport users, local decision-
makers, public transport providers, etc.) 
involvement and influence; technical inputs are fit 
for purpose; strong consensus is a requirement. 
PUVs and Trikes players were consulted, their 
inputs sought. 

Implementation 
Seen as a problem to be sorted out later. Implementation processes are put in place and 

impediments are addressed early. Accent on do-
ability in the Fleet modernization and PUV Route 
improvements plans. 

Governance and 
Institutions 

The planning process is often politicized; often, 
technical analyses provide justification for 
political decisions. 

The planning process is technocratic and informs 
hard political decisions; improved governance is a 
prerequisite; the focus is on creating an enabling 
environment. 

Source: Adapted from ADB’s “A New Paradigm for Sustainable Urban Transport,” 2009. 
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B. The Process of Formulation 
Conventional Method 

6. The conventional approach is to assemble a panel of eminent persons to craft a vision 
statement. This happened in 2000, under the Transportation and Traffic Management Plan for 
Davao City that was prepared by the UPNCTS Foundation, Inc. It came out with the following 
vision statement: 

“The City of Davao envisions its transportation system to meet the growing 
urbanization and development of the city by providing an environment-friendly and 
sustainable transportation network anchored to its efficient multimodal public 
transportation system and road network.” 

7. Not much has been heard from the city, or any of the stakeholders, about the draft 
vision.  

8. Following the same focus group approach in 1999, Puerto Princesa City, Palawan 
province, came up with its own vision as summarized below.   

(i) A park-like city demonstrating balance and harmony between development and 
environment; 

(ii) A center for eco-tours, healthful recreation, applied research on ecology, ecosystem, 
marine and terrestrial flora and fauna and environment management; 

(iii) A home for disciplined inhabitants who are responsible stewards of the city's 
ecological system and resources; their quality of life improved as they enjoy directly 
the bounties of nature and the fruits of their labor; and 

(iv) Its major thoroughfares developed as boulevards, promenades, and stretches of tree-
lined and coastal highways interspersed with parks and resorts and provided with 
appropriate facilities for tourism, agriculture, commerce, and environment-friendly 
industries. 

9. Davao City has enshrined in its Comprehensive Development Plan to 2021 its 
strategic vision as a city, to wit: “We envision Davao City as the premier socio-economic and 
tourism center in Mindanao, East Asian Growth Area and the Asia-Pacific Region propelled 
by enlightened leaders and empowered citizenry and committed to sustainable growth and 
development under the guidance of the Divine Providence.” 

10. It became clear that crafting a vision is easy, in the sense that the “sustainable 
paradigm” can be derived from various sources and that a learned group can always be 
constituted for the purpose. The more difficult part is getting the concept and principle 
accepted and internalized by as many sectors of society as maybe feasible—short of a 
referendum. 

Crowdsourcing as a Form of Public Participation 

11. On the premise that the process is perhaps more important than the end-product, this 
study took a different and novel approach termed as “crowdsourcing.”  

12. Wikipedia defines crowdsourcing as “a distributed problem-solving and production 
model. Problems are broadcast to an unknown group of solvers in the form of an open call for 
solutions. Users—also known as the crowd—typically form into online communities, and the 
crowd submits solutions. The crowd also sorts through the solutions, finding the best ones. 
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These best solutions are then owned by the entity that broadcast the problem in the first 
place—the crowd sourcer—and the winning individuals in the crowd are sometimes rewarded. 
In some cases, this labor is well compensated, either monetarily, with prizes, or with 
recognition. In other cases, the only rewards may be kudos or intellectual satisfaction. Crowd 
sourcing may produce solutions from amateurs or volunteers working in their spare time, or 
from experts or small businesses which were unknown to the initiating organization.” 

13. A city-wide contest was launched inviting the Davao community to submit what they 
think or see as their sustainable urban transport vision. The rules are shown in Box II.1.  

Box II.1   Rules of the Visioning Contest  

The contest is open only to residents of Davao City, who shall form a team. Each Vision Team must have 
a designated Team Leader and contact address (email and cell phone number). The SUTra-DC Project 
Team shall deal only with the designated Team Leader and through his contact address. 

Interested groups or Vision Teams must register on or before 15 March 2011, by submitting a one-page 
concept paper on what they perceived should be the strategic vision for transport of Davao City together 
with a short description of the group or team. A short list of finalists will be selected, at least 3 from each 
of the following groups/sectors:  

(i) Business and Professional Trade Groups; 
(ii) Academe and Students; 
(iii) Civil Society and Non-governmental Organizations; 
(iv) Barangays - one entry per barangay (geographic); and 
(v) Transport associations for tricycles, jeepneys/multi-cabs.  

The finalists will be asked to develop/refine their concepts and vision statements further into a 
PowerPoint presentation of not more than 10 slides. Slide#1 must contain the vision statement (in 
English) consisting of not more than 100 words. This must be catchy as to be the city's slogan or battle 
cry for a sustainable transport system. Slide#2 must be the same vision statement expressed in the local 
dialect (Bisaya). The other slides should explain the meanings and nuances underlying the vision, as well 
as include suggested strategies and projects to achieve a low-carbon and low-emission transport system 
that the city should invest in. 

The concept paper must capture and reflect the spirit and objectives of sustainable transport and a 
sustainable city. It must be distinctively Davao. While participants are encouraged to do research and 
study comparable visions, missions, and strategies of other cities, the phrase of the slogan must be 
original and not a copy of another city's. Plagiarism shall automatically disqualify an entry. 

The best in each of the five sectors shall be declared as semi-finalists and given a prize money of 
PHP5,000 each. The best among all the sectors shall be considered as the sixth general sector, so that 
the five entries shall remain as under the semi-finalist prize. The winning entry, as well as the five semi-
finalists from each sector, shall be announced on or before 15 April 2010. 

The Board of Judges shall be composed of five members: City Mayor, City Council's Chair of the 
Committee on Transport, ADB Representative, DOTC Representative, and the Chair of the Davao City 
Business Council. 

Source: SUTra-DC Project Team, 2011. 
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14. An information campaign was conducted via the local media to gain a wider audience. 
In addition, posters were placed at strategic places. During the traffic surveys, brochures (in 
the vernacular) were also distributed. The 
contest was also plugged in the project website, 
and via the Internet and Facebook.  Figure II-1 
shows an example of the brochure posted in 
strategic places and distributed to the 
stakeholders. 

15. A special effort was directed at the 
different and known transport associations of 
public utility vehicles (PUVs) and tricycle 
operators/drivers, as well as the 182 barangays 
(village-level governmental units in the 
Philippines) in three legislative districts of the 
city. 

16. The SUTra-DC project was the special 
focus of two press conferences: on 9 February 
and 2 March 2011 at the Marco Polo Hotel. The 
events were weekly forums of all the leading 
national and local newspapers. Unexpectedly, rail system as the solution to traffic congestion 
dominated the question-and-answer portion. The rationale for the vision contest took a back 
seat.  

17. Nevertheless, the Visioning Contest got wider publicity when it was featured in several 
local dailies (Figure II-2), both in their print and online editions. The SUTra-DC Project Team 
also created a website and a Facebook account to gain wider audience. 

Figure II-2 Various Press Reports on the Vision Contest 

Figure II-1 Facsimile of Context Posters 
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C. Contest Results 
Responses 

18. Despite the widespread publicity, not many entries were received as of 15 March 
2011. The deadline was re-scheduled (by another 12 days) to 27 March 2011 in order to get 
more participants. Nine entries were received and summarized in Table II.2. The entries are 
attached in Annex 1A. 

19. What was surprising is the absence of participation from transport groups, despite 
special targeting efforts that included distribution of pamphlets during interview surveys. It 
belied initial expectations that current transport service providers care enough about their 
long-term future. The myopia can be explained by the fact that bus, jeepney, and tricycle 
drivers and operators are caught in the daily struggle for survival. It is seen as a means of 
livelihood, and as revealed in the transport surveys, the daily incomes are quite low compared 
to legislated minimum wages for non-agriculture workers. 

20. Also surprising is the silence of the environmental groups and those affiliated with the 
climate change network, considering the commonality of goals. Prominent billboards, as well 
as a scan of conferences held, in the city gave the impression that there exist several active 
groups of non-governmental organizations (NGOs) on the green movements; the contest 
revealed otherwise.  

21. Not one of the 182 barangays (village-level political units) cared enough to participate. 
In one assembly, the barangay heads were encouraged by the city officials to join. Hence, it 
was not out of ignorance. Neither could the silence be ascribed to lack of Internet access; as 
the group representing persons with disabilities took the effort to submit their entry in written 
form. 

Table II.2   Review of Entries to Visioning Contest  

Name of Team Category Remark 
1. Fil-Nikkei Travel and Tours Business/Prof Hodgepodge of many ideas, but no unifying vision. Rail-oriented, with 

staging of measures/projects. 
2. UAP Kadayawan Dabaw Business/Prof Probably largest team; with some good ideas from a professional group. 

Hierarchy of public transport modes. Rail-oriented; entails large public 
sector investments that cannot be afforded.  

3. Fourm Business/Prof Rail-oriented; disconnect with its catchy vision statement LINKEDavao. 
4. MDL Associates Business/Prof Concepts attuned with SUT paradigm, with catchy slogan. Use of 

alternative modes. Recommended uniform color on PUVs adorned with 
local cultural flavor. 

5. Association of Differently Abled NGO The ideas are difficult to integrate, as there is no unifying framework. 
However, it focused on the mobility needs of persons with handicaps and 
disabilities. 

6. Davao Step Team Academe/Students Obviously backed up by researches. A bit verbose about its proposed 
vision that hewed closely with the sustainable paradigm. Step-wise 
approach is sound. 

7. Ecoh Trans Davao Academe/Students Very similar to the preceding entry, proposals are on the right track but 
not fully integrated. 

8. Bike Davao NGO On the right track, but mono-focus on bicycles as the solution to urban 
transport. 

9. Ateneo de Davao (Business & 
Gov’t) 

Academe/Students Captured the sustainable theme, with very specific proposals. Banks on 
inchoate technology (bio-fuels and lithium battery) for all transport modes. 

Source:  Project Team, 2011. 
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22. Had the visioning exercise followed the old formula, these groups would have 
constituted the bulk of the workshop participants. The crowdsourcing method was revealing: 
the groups usually targeted to constitute the panel of stakeholders turned out to be the least 
concerned (at best) or the least able to look beyond today’s problems and issues (at worst).   

The Winning Vision 

23. Of the nine submissions, four were shortlisted as finalists. In the second round, the 
four finalists were asked to refine and improve their entries and to argue their respective 
cases before a panel of judges. The final presentation and judging was held on 27 April 2011 
at the Waterfront Insular Hotel.  

24. The Board of Judges, presided by the city councilor in charge of the City Council 
Committee on Transportation, consisted of the city planning officer, the regional director of the 
Land Transportation and Franchising Board, and the SUTRA-DC Project team leader. 

25. The criteria for the contest are shown in Table II.3. Based on a weighted scoring 
system, the STEPP Team, comprising five architectural students from the UP Mindanao, 
came out first and was awarded the grand prize of PHP75 thousand. The other three, i.e., 
Ecoh Trans Davao, MDL Associates, and Ateneo de Davao, each received a consolation 
prize of PHP10 thousand.   

Table II.3   Criteria Used for the Visioning Contest 

Criterion Weight (%) 
1.  Fidelity and consistency with the theme of sustainable transport 50 
2.  Emotive and mass appeal, including inspirational value 30 
3.  Originality and identifiability with Davao City 15 
4.  Team composition, spirit, passion, and enthusiasm 5 

Total Score 100 
Source: SUTra-DC Project Team, 2011.  

26. Figure II-3 shows the winning entry, with the short version in English and the city’s 
vernacular. 

 

Figure II-3 SUT Vision from the Winning Entry 
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27. The winning vision can be edited to read as follows: 

“Davao, a metropolitan city promoting environment-friendly public transportation 
and minimizing reliance on private cars, moving on the green and smart paths of 
development through the active participation of its people, showcasing its rich 
cultural origins and world-class tourism assets.” 

Default Vision Statement 

28. In case none of the entries would have been adjudged as acceptable, the SUTra-DC 
Project Team also came out with a default vision statement, as follows: 

“Moving the Davao community on the green road to prosperity, equality and 
harmony with its diverse public transport that is pro-people and pro-nature. (Pag-
uswag sa lungsod sa Dabaw ngadto sa dalan padulong sa paglambo, pag-
inigsuonay ug panagduyog pinaagi sa nagkalainlain nga pampublikong 
transportasyon nga pabor sa katawhan ug kina-iyahan.)” 

29. In the conventional approach, the above statement would have been submitted to a 
panel of stakeholders as a discussion or working draft. The final product would not stray too 
far from the draft, given the tight and controlled environment of an organized workshop. 
Looking back, it might have been more efficient, if not quick; but doubtful in terms of 
effectiveness and ownership.  

Official Adoption 

30. To ensure that the values and philosophy, if not the vision statement itself, becomes 
integrated in the governance of the city, it is recommended that it be embodied in a city 
ordinance. 

31. The city council is currently in the process of enacting a transport and traffic code. 
This may be the first opportunity, and the logical legal instrument, in which to adopt the vision 
statement. 

32. It is also recommended that it be included in public billboards, similar to the city’s 
campaign against smoking. 

 

 
 

 

 

 

 

 

 

 
Note: Photo taken by the SUTra-DC Project Team, 2011.  

Figure II-4 City Billboard vs Smoking 
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III.  MANAGEMENT OF LAND USE 

A. Criticality of Land Use to SUT 
33. One of the pillars of sustainable urban transport is effective governance of land use. 
This is so because “avoiding the need to travel” is a basic solution to SUT.  

34. Although not part of the Terms of Reference, the SUTra-DC Project Team 
nevertheless reviewed the land use administration in the city. Current and future land uses 
(as described in the Comprehensive Development Plan of Davao, 1996–2021) will affect the 
demand for public transport. Urban sprawl would favor car-based trips, while a compact city 
pattern would favor public transit.   

35. Figure III-1 shows the current land use plan of Davao City. A large tract north of the 
Pan-Philippine Highway is mountainous and planned to remain forested. It also serves as a 
watershed. Table III.1 quantifies the current and future land use allocations. Since the total 
land area of the city is 244 thousand hectares, it can be surmised that the areas unaccounted 
for in Table III.1 are inalienable, i.e., in the public domain. Forests belong to the latter.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Comprehensive Development Plan of Davao, 1996–2021.  
 

 
36. Residential areas will remain as the biggest land use, as population is forecast to 
reach 2.37 million by 2021 from the 1996 level of 1.04 million. Average land size per person 
will nearly triple from 26.3 to 75.3 square meters, inclusive of barangay settlements. This 
trend is contrary to what had been experienced in other cities where the pressure of 
population growth pushed down residential land area per capita.  In effect, the city plan is 
inadvertently planning for a sprawling city rather than a compact one.  

Figure III-1 Davao City Land Use Plan to Year 2021 

 

 Legend 

Planned Unit Development (PUD)

Parks & Recreational Zone (PR)

Conservation Zone (CZ)

Transportation/Utilities Zone (TU)

Open Space/Easements Zone (OSE)

Protected Zone

General Institutional Zone

General Commercial

General Residential

General Industrial

Tourism Development Zone (TDZ)

Water Zone (WZ)

Proposed Road

Proposed LRT Route

Proposed Sanitary Landfill Site



TA 7243-REG: Implementation of Asian City Transport –  
Promoting Sustainable Urban Transport in Asia Project (Davao Sustainable Urban Transport) 

FINAL REPORT 
Volume 1: Strategic Vision and Land Use Management 

 

10 

Table III.1   Urban Land Use, 1996–2021 

Classification 1994 Area (ha) Share to 
Total (%) 2021 Area Share to 

Total (%) Ratio 2021/1994 

- Residential 2,484 18.56 11,512.00 31.18 4.63 
- Commercial 374 2.79 3,800.00 10.29 10.16 
- Industrial 399 2.98 6,550.00 17.75 16.42 
- Institutional 275 2.06 2,152.00 5.83 7.82 
- Open Spaces/Parks 105 0.78 420.00 1.14 4.00 
- Transport Utilities 129 0.96 950.00 2.57 7.36 
- Water Zone 256 1.91 256.00 0.69 1.00 
Other Uses Idle Lands=9,118 68.13    
- Planned Unit Development n.a.  1,100.00 2.98  
- Tourism Development n.a.  3,815.00 10.34  
- Barangay Settlement 243 1.82 6,361.74 17.23 26.18 

Total 13,383 100.00 36,916.74 100.00  
Source: Comprehensive Development Plan of Davao, 1996–2021 

 

B. Current Situation 
37. An initial scan of the spatial configuration of Davao points toward urban sprawl, low-
density suburbanization. Davao still has plenty of open spaces (and agricultural zones) that 
also provide opportunity for reshaping its future into a public-transport-oriented community. 
Only 15% of its total land area is planned to become built-up, and 67% is planned to remain 
agricultural. Signs are evident that this is a losing battle. 

38. Figure III-2 is the latest Google satellite map of the city, showing the built-up areas. 
The periphery, especially in the northern parts, of the city is being razed to give way to 
subdivisions. A few of them have been marked to illustrate the kind of spread-out property 
developments designed for cars rather than for public transport. 

Note: Google Earth map was modified by the SUTra-DC Project Team, 2011.  

 

 

Figure III-2 Examples of Car-Oriented Residential Developments 
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39. Recent developments in Davao indicate a pragmatic management of its land use, 
e.g.: 

(i) Conversion in 2008 of a portion of Barangay Binugao in Toril district from protected 
light industrial zone to heavy industrial zone to accommodate a bottling plant1, and 

(ii) Reclassification of a 10-hectare property in Lanang district, from “parks and 
recreation” to major “commercial zone” meant to accommodate a second SM Mall2. 

 
C. Management Tool 

40. To guide the physical development of the city, Ordinance No. 4042 was enacted in 
1996 to update the city’s zoning regulations. A cursory review of this ordinance would lead 
one to conclude that it is probably one of the most comprehensive and detailed land use 
regulations in the country. Among its outstanding features are: density limits according to 
zone classification, floor–area ratio as a quantitative measure for restricting development, and 
designation of transportation units/zones.  

41. Like all zoning ordinances in the country, however, its effectiveness relies primarily on 
administrative "command-and-control" instruments that work only in the exception rather than 
the rule. The ordinance is inherently difficult to enforce, even by an upright and competent 
zoning officer whose tenure is also dependent on a mayor that faces election every three 
years. The penalties for violation (i.e., PHP500.00–1,000.00 per day or by imprisonment of 6–
12 months, or both at the discretion of the court) appear to be high, but dependent on judicial 
decisions. The zoning official must declare the property non-compliant, which then gets 
referred to the city council before it ends up in the court’s busy dockets. No attempt was made 
to research how many such cases ever passed the first, second, and third stages, but it can 
be surmised as very few. The denial of a business permit for business establishments in 
violation of the ordinance may carry more teeth because it has the incentive to be enforced 
and complied with. The city loses revenues if allowed to persist, while the private party faces 
the risk of closure and loss of business opportunities.  

42. Not unlike other zoning ordinances in the country, it does not designate or reserve 
alignments of future roads. As the city grows, this omission would make it increasingly difficult 
to guide urban expansion. Large property developers, as what happened in Metro Manila, 
would end up dictating the urban configuration, particularly outside the current built-up areas. 
As indicated in the land allocations in Table III.1, these new areas will comprise more than 
thrice the current urbanized spaces of the city. 

43. Initial discussions with the City Planning and Development Office reinforce the 
preceding observation about the city’s more flexible approach in enforcing zoning regulations. 
Non-conforming uses maybe allowed if they do not disturb the character of the zone within 
which they are to be located. It implies acceptance of mixed-use development. If such 
“intrusions” do not attract external traffic, they could lead to shorter trip lengths for those in the 
neighborhood. However, when their clientele or hinterland could not be confined, they could 
end up as traffic magnets that could swamp the capacity of existing local roads.  

 

                                                   
1  Positive News Media, “Davao City Council okays bottling plant’s application for converting area”, 17Dec2008. 
2  SM Prime, “Davao City councilors approve rezoning for second SM Mall”, 17Nov2010 (www.smprime.com) 

http://www.smprime.com)
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44. Since the new areas will nearly triple the built-up portion of the City, its land use 
configuration is still very fluid. Without a strong land use management, re-shaping the growth 
towards a transit-oriented development will remain dream. Thus, building a fixed-guided mass 
transit system in Davao will be too risky, if not too premature at this stage.   

 
D. Possible Mitigations 

45. Aligning land use regulations towards SUT is difficult, but not impossible. Incremental 
measures are possible, despite the inherent legal and institutional weaknesses. The city may 
consider the following mitigating measures: 

(i) Require bike paths in new residential subdivisions that are dominantly single 
detached houses. This is a less costly and cumbersome way to realize the objectives 
of City Ordinance No. 0409-1, s2010. The concept is illustrated in Figure III.3; 

 

 

 

 

 

Note: Photos copied from Internet sites on bike lanes  

(ii) Identify and delineate future road links that are often missing or overlooked, whenever 
two adjoining exclusive subdivisions evolved over time, so that a secondary road 
network will emerge. Planning for interconnections between adjoining properties are 
easier to do and impose as part of the zoning and building permit process (Examples 
of such missing links are shown in Figure III-4 below.); 

Source: Maps from Google Earth, with super-imposed graphs of missing road links 

 

Figure III-3 Example of Bike Lanes 

Figure III-4 Missing Road Links That Maybe Added in the Future 
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(iii) Integrate the construction of appropriate sidewalks, whenever feasible, for any new 
building construction fronting a public road, as well as the provision of public transport 
facilities (e.g., passenger waiting sheds for PUVs and/or tricycles); 

(iv) Plan for the construction of a secondary road network to separate local from through 
traffic, especially on the Pan-Philippine Highway which currently functions as the 
diversion or circumferential road of the city. This is meant to preserve the level of 
service along this major highway and obviate the need for a second diversion road 
that will only exacerbate the urban sprawl. Frontage along this highway should be 
regulated, by limiting direct access and/or imposing a frontage tax; 

(v) Impose a penalty, equivalent to the prevailing property tax, for properties and 
business establishments that pre-empt sidewalk space, including use thereof for 
parking; and 

(vi) Land use conversion that transforms the area from a lower- to a higher-traffic 
generation zone should be made to pay a one-time conversion charge that is 
sufficiently high to account for the ensuing congestion. 
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VISION CONTEST ENTRY FORM 1 

Sustainable Urban Transport in Davao City (Sutra-DC) 

Name of Organization: 
Fil - Nikkei Travel & Tours 

Sector/ Category 
Business and Professional Trade 
Groups 

 Name of Team Members Email Address Cellphone No. 
Team Leader Romulo Obrial Tanaka Manliguez Jr. romaz2@yahoo.com 09083052757 

Member 1 Angelina Obrial Tanaka Manliguez filnikkeit@yahoo.com 09186911963 
Member 2 Romulo Celis Manliguez Sr.  09108568525 
Member 3 Josephine Salonga joysalonga12@yahoo.com 09487359090 
Member 4 Lorievic Rojo  09291889564 
Member 5 Bench Obrial  09393028131 

Strategic Vision of Davao’s Transport (in English, not more than 100 words) 
 
TRAIN - Electric Vehicle 
                 1.) Environment Friendly (pollution free) 

  2.) Controlled Traffic Jam Problems  
  3.) Fast Transportation for Commerce and Developments 
  4.) Mass Transit 

* Attached here are some Davao City proposed Train Maps for the future.   
 
TARGET DATE:  

2011 ~ future (for the year) 
2011 – 2015 ~ 2021 (4 - 10 years) 
2011 – 2031 ~ 2041 (20 - 30 years) 
2011 – 2051             (40 years)                       
2011 – 2061             (50 years) beyond 

Train Lines, Terminals & Stops can be change upon: 
1.)    BUDGET 
2.)    Varies from the Population or Necessity of the place, town or baranggay. 

JEEPNEY DRIVERS: 
1.) Displaced jeepney/taxi drivers & others can work to the construction of the Train 
Transportation, Operators & for Maintenance Personnel. (the gov’t can find them jobs on farming, 
fishing or manufacturing) 
CIRCUMSTANCE: 
1.) Petroleum Businesses in Davao  
     - can swift their products; supply contract products or materials to the said project. (divert or    
      swift) 
* Trains can also be Utilize through - out Davao City neighboring places, through - out 
Mindanao & all over the Nation. 

OPTION 2:  
1.) Electric Bus & Cab 

 

OPTION 3: LIVELIHOOD 
Present Transportation & for the coming years: 2011 ~ (ahead) 

 1.) Jeepney  [pollution petroleum - carbon transportation] 
 2.) Bus  [pollution petroleum - carbon transportation] 
 3.) Motorcycle w/ Cab (closed cab, pedicab, tricycle) 

   4.) Motorcycle w/ Open Cab (Trisikad, Payong-Payong) 
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Suggested Regulation: 
a.) Color Coding (by areas for order) 
b.) Do Not Enter on Main Highways - It can cause Traffic Jams & Accidents. 

      c.) For Fuel Refill - they can use the slow lane road or slowly use the path ways.    
 
*Half percentage (%) of this transportation could be phase - out for a better community in 
regards of Pollution - the Air we breath everyday, for our Future (the children), for Commerce, 
Developments, Order & Traffic. 

OPTION 4: 
1.) River Boat Transportation - can fetch passenger from Marilog, Tamugan, Dacudao, 

Callawa, Indangan, Mandug, Buhangin, Maa, Bangkerohan, Bolton & Vice Versa. 
(Passing Davao River) [Talomo River & Lipadas River can also be use after rehabilitation 
of the river banks]  

2.) Small Shore / Sea Craft Transportation - can fetch passenger from North of Davao City to 
South: Like the town of  Lasang, Bunawan, Tibungco, Panacan, Sasa, Agdao, Downtown - 
Sta. Ana Wharf, Bucana, Matina Aplaya, Talomo, Toril, Binugao & Vice Versa. 

*This can add about 100 - 200 jobs more or less for the operations & construction of the projects. 

*This can also attracts Tourism both Local & Foreign. 

 
List of Strategies/Projects to Realize the Vision (in English). This section may also explain or amplify words/intents in above Vision  
 
The local government can have a loan to the different financial institutions.  
 
The City can own its path to the development of its urban transport: the green road to prosperity 
and mobility. Through this visioning, the project is to take part in charting a better future for  

Davao City. 

 

 

 

 

 

 

 
 
 

 
 

 
Attach a one-page description of the Organization represented, as well as Officers and members. 
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VISION CONTEST ENTRY FORM 1
Sustainable Urban Transport in Davao City (Sutra-DC)

Name of Organization
UAP Kadayawan Dabaw Chapter

Sector/ Category
Business and Professional Trade

Name of Team Members Email Address Cellphone No.
Team Leader LEONIDA D. SANTOS, MAURP, PIA, UAP, PIEP ldslds2008@yahoo.com 0917-703-1252

Member 1 FRANCISCO C. SANTOS, JR., FPIA, UAP fcldsantos.architects@gmail.com 0917-701-0083
Member 2 JAIME P. ANSALDO, FUAP japanark04@yahoo.com 0918-9335299
Member 3 OMAR LUIS J. PAYUMO, FUAP jcarlo.112890@yahoo.com 0917-4041943
Member 4 ELLEN NOEMI T. DORADO, PIA, UAP ent_dorado@yahoo.com 0917-6230929
Member 5 ISABELITA L. ISRAEL, PIA, UAP belliedakid64@yahoo.com 0927-4853880
Member 6 FERRYCHIE B. CUASITO, UAP ferrychiee@yahoo.com 0917-9773939
Member 7 CHARLIE FRENAL, UAP charliefrenal@gmail.com 0905-8691334
Member 8 LE SANTI O. DOLINO, UAP schilven@yahoo.com.ph 0906-6116666
Member 9 PHILIP ART E. PEREZ, UAP cp_architecture@yahoo.com 0917-2068645

Strategic Vision of Davao’s Transport (in English, not more than 100 words)
The Team envisions a transportation system to be of  "harmoniously integrated multi-modal  
transportation system, that is safe, humane, healthy and green ",  if Davao City pursues 
development in accordance to the principles of sustainable development.
List of Strategies/Projects to Realize the Vision (in English). This section may also explain or amplify words/intents in above Vision  
  
This concept advances the following strategies:

1. Creation of a City Urban Transportation Office which shall have the following functions: a) coordinate 
the operation of the different modes of public transportation operating within the city; b) link with 
national government agencies and other agencies for the smooth implementation of the project, in 
formulating relevant programs, projects and policies for the ultimate integration of various 
transportation modes; and c) education campaign to promote discipline and cooperation among 
stakeholders. 

2. The Davao's Transport System shall encourage the use the Mass Transit system and of pedestrian 
walkways.

3. Mass Transit System shall be implemented into two phases: Phase I includes the integration of existing 
modes of transportation in the city (buses, jeepneys, taxis, water transport at Bangkerohan River and 
tricycles).  Routes and roads shall be zoned to set limits and restrictions of operations within identified 
areas, such as buses to ply along main routes/roads; jeepneys to be limited as feeder to bus routes; 
tricycles to be limited within residential areas and to serve as feeder to jeepney routes and to water 
transport.  Phase II shall implement centralized operation and control of Mass Transit System and 
connect the various economic districts of the city.  The Mass Transit system shall employ rail transit 
within the Poblacion while the bus system shall cater to the various economic districts.  Exclusive bus 
routes along main roads shall be provided.  The bus system shall connect to the airport and sea port.  

4. Rehabilitation of transport system includes roads, vehicles and facilities to provide exclusive lanes for 
buses and for bicycles and motorcycles; operators of the various modes of transportation shall be 
encouraged to rehabilitate their units to provide for comfort and ease for the riding public, and to 
minimize pollution.  

5. All public transportation modes in the long run shall use renewable source of energy.
6. Infrastructures such as decent, safe and comfortable waiting areas for rail transit, buses, jeepneys, water 

transport along Bangkerohan River and tricycles shall be provided at strategic points.
7. Inaccessible roads-right-of-way shall be reclaimed solely for the intended use.
8. Pedestrian walkways shall be provided; areas intended for such use shall be cleared from unauthorized 

occupancies to give way for on-grade and elevated walkways and sidewalks; walking shall be 
encouraged by greening walkways and sidewalks as well as providing covered walks wherever 
possible.

9. Existing elevated walkways shall be rehabilitated to make them safe for the pedestrians from weather 
and from criminalities.
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VISION CONTEST ENTRY FORM 1 

Sustainable Urban Transport in Davao City (Sutra-DC) 

Name of Organization 
MDL Associates 

Sector/ Category 
Business/Professional 

 Name of Team Members Email Address Cellphone No. 
Team Leader Architect Manuel de Luna manuel.de.luna@gmail.com 09228730959 

Member 1 Bernardo Luis R. Alejandro II, MBA icemanzen@gmail.com 09331722202 
Member 2 Architect Elvisclint Protacio blackewewdog@yahoo.com 09202668696 
Member 3    
Member 4    
Member 5    

Strategic Vision of Davao’s Transport (in English, not more than 100 words) 
“Tara na Bai!” 

“Davao City will have a sustainable transport system based on safety, efficiency, comfort, 
convenience and affordability that would cater to all sectors of society through a partnership and 
collaboration with government, private sector and other stakeholders. This will be a modern 21st 
Century transport system that will have a low-carbon footprint, promote social, cultural and 
economic activities that are uniquely Davao in character and making Davao City a responsive, 
green and globally-recognized metropolis.” 

List of Strategies/Projects to Realize the Vision (in English). This section may also explain or amplify words/intents in above Vision   
1. Install a unified transport system in place. This transport system will embody the 5 values 

mentioned in the vision namely safety, efficiency, comfort, convenience and affordability. The 
system will be comprised of vehicles that are to travel on time, stop at designated areas on time, 
and will cover the whole of Davao City. This will ensure that the riding public will have access to a 
system that is safe, efficient, comfortable, convenient and affordable. 

2. The vehicles will have a uniformed look and will be operated by responsible and safety-minded 
drivers who will be accredited by government agencies such as the LTO, the City Government, 
TESDA and transport and business groups. The transport system will be powered with alternative 
fuels in order to reduce costs and carbon emissions. It will also have a unified ticket system that 
can be reloaded anytime. This offers convenience to the riding public. 

3. Educate the general public. This is an important part of the implementation of the new transport 
system. By educating the public to observe rules when riding, order instead of chaos will also be in 
place. This will minimize traffic as people are going to be disciplined by lining up for rides around 
the city. 

4. Promote Davao City by using the vehicles as a marketing tool. The vehicles will be painted with 
icons of the Davao Region to give it a regional look. This will not only promote tourism but also 
make the public patronize the mass transport system because of safety, efficiency, comfort, 
convenience and affordability. The effect of this is that more people will be riding the system and 
this will reduce the carbon footprint of the city. 

5. Promote alternative transport sites. Bicycle lanes and pedestrian lanes should also be made 
available to the public. By integrating these in the system, the public will not only reduce their 
carbon footprint but also promote a healthy lifestyle through walking and biking. 

6. Plant trees at designated areas. This strategy will absorb carbon dioxide and release oxygen at the 
same time. People will be encouraged to walk or bike because these areas can be used as social 
venues similar to parks. Unique structures that are uniquely Davao will also be constructed to 
promote tourism and a green lifestyle. 

All these strategies should be integrated into a comprehensive development plan. This will ensure 
that the vision stated above will be realized. Only then can Davao City achieve a sustainable 
transport system. “Tara na Bai” Let us make this a reality. 
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ENTRY from the Association of Differently-Abled Persons Inc. 
 

 
THE FUTURE DAVAO CITY TRANSPORT SYSTEM 

 
 In every developing City such that of Davao has always thinking and looking 
into a good intentions and purposes of having sustainable transport system.  But of 
course it will go along with a sustainable transport infrastructure design and land 
use measures that appropriately conform the arrangement of intended systems 
projection.   
 

The modernization of the traffic signalization has also an important function 
going through a sustainable transport network. A good and orderly manner of 
transport scheme and proper program of advanced traffic planning will definitely 
result to a smooth flow of passage, road safety measures, public health issues, 
time travel consuming and energy saving. 

 
 The City Government has to play an important role to give an accurate 

learning process and continuous education to all if necessary, the transport 
operators and drivers relative to the scheme that the City being adopted. 

 
 Therefore considering the aforementioned program, our sector, the (PWD) 
Persons with Disability Group, has been always in a dream primarily of having 
pleasant and friendly system that cater our one basic needs to bring us nearer and 
be integrated to the mainstream of the society.   
 
 This concept aimed to vision a sustainable transport system for Davao City.  
Specifically the TEAM aspired to achieve of having the following: 
 

1. Mobility Management Program – an agenda promoting a demand 
for buses, light rail transit, car pooling, auto sharing and bicycle 
riding in tandem in order to decrease commuting automobile in 
private. 

2. Information Management System – it has something to do with the 
supervision of info dissemination relative to schedules of departures 
and arrivals of light rail transit and buses, delayed trips, weather 
projection and some guides for tourist targets and sight seeing. 

3. Sustainable Transport Infra Program – looking into the designs and 
program preparation for railways, busways, cycleways and lanes, 
foreshoreways and environmental greenways that cause to healthy 
transport system. 

4. Integrated Strategies on Policy, Apprehensions, Parkings and 
Ticketing Management System – it includes the accessibility 
management and enforcement, restrictions, pedestrian sector, 
multifunctional areas and speed reduction. 

5. Balanced Programming on Route Designs and Network System – it 
will go along to balance with stability the modern traffic 
signalization and proper timing on the flow of travel time and 
accurate estimate of route plan.   

 
Accuracy in terms of individual projection is being developed, awareness of 

environmental impact due to congestion and air pollution is being decreased, 
efficiency requirements in terms of program discharge relative to transport 
business is being answered, accessibility not only to the pedestrians but generally 
to all aspects when we talk about transport is being provided.  
 
 Now therefore, this proposal is very significant for the Transport 
Urbanization of Davao City and provides the concept of highly developing and for 
the sophistication of transport network of the area in both private and public 
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ENTRY from the Association of Differently-Abled Persons Inc. 
 
transportation. Mass transportation of multiple demands had been always 
effective. The system is designed to accelerate the level of transport scheme.  It 
also developed to eliminate complication and other related dilemma in terms of 
transportation system.  
 
 
MARIO M. PALO     GRINGO L. NACARIO 
PWD-CSCC - Chairman    ADAP, Inc. – Member 
Persons With Disability Community    Association of Differently Abled- 
 Savings & Credit Cooperative    Persons (ADAP, Inc.) 
Toril, Davao City     Toril, Davao City 
225-8850/09104152046 
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Between urbanization and rustic charms lies the City of Davao. Here, urban doesn’t mean polluted and rustic 
doesn’t mean dormant. Possessing a unique modern culture, only Davao City can give birth to a vision, an 
oxymoron; a vision of an urbanized city where people ride bicycles.  
  
Bicycle commuting is the pinnacle of sustainable transportation. As the city advance, there is a demand for a 
sustainable technology or product which is beneficial to both the consumer and the environment. A sustainable 
transportation must be at a relatively lower cost and produce lesser pollutants. The bicycle, a humble contraption, 
can do this all.  
 
The obvious benefits of bicycle commuting are those on people’s health and the environment. The former is due 
to the passive exercise it gives to the cyclist. Bicycle commuting benefits the environment for its lack of carbon 
emissions which threaten the future liveability of the city and its surrounding environment. 
 
Beyond the obvious, a bicycle can reintroduce us to things and places we have forgotten to appreciate. Counter 
intuitively commuting by bicycle will not make places farther rather it will eventually make places closer. 
Businesses providing goods and services will eventually appear in predominantly residential areas as the demand 
urges them to move closer to places accessible by bicycle commuters.  Imagine open air coffee shops and pocket 
restaurants spring along busy bike routes. The local butcher shop and the corner store is a short hop on the bike 
away. 
 
People will realize that they don’t have to flock to the city center just for random errands. This concept can 
decentralize trade. It will turn communities into pocket economies. This elevates the living standards of the 
community while building a sense of appreciation for their own. It elevates making a living to making lives, 
returning us to the time when barangays were actual communities. This vision calls for a lifestyle change defined 
by discipline and immediate concern for the environment – a new culture. It is how we believe the City of Davao 
can strengthen its economic momentum while reinforcing it’s the rustic charm. 
 
Recently the City Council passed the Bicycle Ordinance of Davao City. The ordinance contains provisions on 
bicycle user safety, traffic rules and regulation, incentives, and amenities for the city. Organized bike rides were 
held to show support to the said ordinance. The shear number of those who attended these events shows the huge 
potential of the ordinance. However, it didn’t mean the ordinance has been implemented. These recent 
developments may be huge steps, but it still has the quality of being a novelty. Cycling for commuting and as a 
sport should be a lifestyle, not a fad.  
 
We imagine a city that has ample bike lanes, signs, bicycle racks for parking and other amenities in business 
establishments and government facilities. Bicycles are vehicles too. The cyclist therefore should have the same 
privileges on the road as other motorists. 
 
This is not to say that everyone should ride bikes. This is just a way of saying that promoting bicycle commuting 
may be our trump card in addressing and mitigating the inevitable problems our city will face in the future, 
namely pollution and street traffic congestion.  
 
We want to live in a city where owning a bicycle is a status symbol; a symbol of a citizen’s proactive desire for 
cleaner air and clearer streets. We want to live in a city where a bicycle is not a symbol of poverty but of 
economic maturity. We want Davao City to become a place where progress and environmental awareness can be 
found in the same sentence without sounding oxymoronic. 
 
A bicycle may be slower but it is steady at its pace. It will get us where we want to go while transforming things 
at its wake. Slow but steady, a true testament of sustainability.  
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Our team is comprised of Eduardo Martin C. Zaldivar and Jade C. Zaldivar, siblings and both are professionals. 
Eduardo Martin is a mechanical engineer while Jade is a newspaper reporter. We were born and in raised Davao 
and still reside in SIR New Matina Davao City.  
 
 
Contact details:  
 
Eduardo Martin C. Zaldivar (Team Leader) 
Jade C. Zaldivar 
 
Email address: protracmktg@gmail.com 
Mobile no: 0922-380-3170 
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VISION CONTEST ENTRY FORM 1 

Sustainable Urban Transport in Davao City (Sutra-DC) 
Name of Organization 
FOURM  

Sector/ Category  
   Professionals 

 Name of Team Members Email Address Cellphone No. 
Team Leader   Mendrado Canusa IV bcanusa.kca@gmail.com 09177028227 

Member 1   Christine Marie Kong tinkong.kca@gmail.com 09173241206 
Member 2   Donnah Bless Lumanlan donnahbless@yahoo.com 09323099651 
Member 3    
Member 4    
Member 5    

Strategic Vision of Davao’s Transport (in English, not more than 100 words) 
 

        A future transport system, we label as LINKEDavao, is envisioned to encapsulate a sustainable transportation 

system for the City of Davao. This will provide a (1) Linkage of Links- with the use of a mass railway transit, buses 

and jeepneys (2) Integration of Hubs- with all the essential infrastructure and amenities, providing an environment       

designed for walking and cycling (3) Nurturing of Nature- bringing people closer to nature while promoting 

Tourism in the city (4) Kultura Dabawenyo at its Core- being a city of melting pot of cultural diversities, and to 

EXPERIENCE Davao is the very core of this vision. 

 

 

 

List of Strategies/Projects to Realize the Vision (in English). This section may also explain or amplify words/intents in above Vision   
 

- The city shall be divided into HUBS that are strategically located. Each hub acts as a center of development, providing all 
the infrastructures and amenities, a school, a workplace, a hospital, etc – all in one place, lessening the need to cross 
over another district and travel long distances just to get access to basic services. This will aid decongestion in central 
areas and will foster economic growth among hubs. Every hub shall be designed to provide a pedestrian-friendly 
environment with walking and cycling paths, offering a safer and healthier mode of transport.   

- Provide a major railway transit (train) that connects every hub as one accessible route. It will be an efficient mode of 
transport and will encourage less use of private vehicles. With this option, travel will not be limited to roads, hence 
decreasing carbon emission from gas-powered vehicles. Moreover, other utilities such as water, electricity, sewerage 
and storm drainage will be incorporated as part of the infrastructure.   

- Provide a Bus Rapid Transit mode of transport. A dedicated Bus Lane will be created to operate separately, without the 
interference from other modes of traffic. This network will move large numbers of people between places and service 
along public roadways can be improved by taking advantage of bus priority methods. Nevertheless, jeepneys as symbol 
of our cultural identity will still be visible as a minor mode of transport linking short distances. 

- With the Mass Railway Transit and Bus Rapid Transit, the LINKEDavao transport system will deliver people from 
highlands to lowlands and vice versa, without tampering the rawness of nature. As a city blessed with lush resources, we 
want to bring people closer to nature while promoting tourism in the city through faster means aof travel to tourist 
destinations. 
 

 

 

 

 

 

Attached a one-page description of the Organization represented, as well as Officers and members. 
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VISION CONTEST ENTRY FORM 1 

Sustainable Urban Transport in Davao City (Sutra‐DC) 

Name of Organization 
ECOH‐TRANS DAVAO 

Sector/ Category 
Academe and Students 

  Name of Team Members  Email Address  Cellphone No. 

Team Leader  Jessamine Kuh Fortuna  jessaminefortuna@yahoo.com  09228316747 

Member 1  Kimberly Bonghanoy  kimbonghanoy@yahoo.com  09228358108 

Member 2       

Member 3       

Member 4       

Member 5       

Strategic Vision of Davao’s Transport (in English, not more than 100 words) 
The Davao ECOH-Trans (Ecological, Cost-effective, Orderly and Healthy Transportation) is committed to generate an efficient 

mass transportation system that not only reduces traffic congestion but also induces Dabawenyos to walk around securely within 

the urban centre. An ecological transportation system minimizes emission from vehicles, creating a sustainable and healthy 

environment. Apart from that, it is cost-efficient because it is environment-friendly. This type of transportation system also 

promotes an orderly traffic scheme and minimizes congestion.  

List of Strategies/Projects to Realize the Vision (in English). This section may also explain or amplify words/intents in above Vision  
 Instead of tricycles, trisikad will be used in villages and subdivisions. 

 Multi-level parking buildings will be provided in downtown areas to omit sidewalk parking. 

 Jeepney rapid transit lanes to accommodate mass transportation vehicles faster than private vehicles. 

 Jeepneys will be run electronically, solar-powered and/or biodiesel fueled. 

 Allocation of proper jeepney stops in identified city nodes. 

 Time scheduling for arrival and departure in jeepney stops to regulate congestion. 

 Jeepney terminals will be allocated in each administrative district in Davao. 

 Open spaces should be allocated in every jeepney terminal. 

 Architectural designs of jeepney terminals should be reflective of Davao’s enriched culture. 

 Framed advertisements promoting Davao’s cultural heritage and tourist attractions should be found in every jeepney stop 
and terminal. 

 Jeepneys belonging in each district should have its own distinctly unique design. 

 Sidewalks and pedestrian lanes will be lined with trees to provide shade and promote walkability. 

 Instead of concrete or asphalt walkways, pervious pavement will be used on walkways to lessen storm water runoffs. 

 Mass media education program of traffic rules and regulations. 

 CCTV cameras in every intersection and unpopulated roads to monitor traffic violators and to ensure safety. 

 Strict implementation of fines for traffic and pedestrian violators in accordance with the City Ordinance. 

 Provincial bus transportation terminals will be subdivided into two: Northbound and Southbound. 

 Electronic recharge stations and biodiesel refuel stations will be strategically located within districts and in some parts of 
the downtown area. 

 Coastal roads will be developed in such a way that they will create boulevards to accommodate social interaction and 
tourism. 

Attach a one-page description of the Organization represented, as well as Officers and members. 
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VISION CONTEST ENTRY FORM 1 

Sustainable Urban Transport in Davao City (Sutra‐DC) 

Name of Organization 
DAVAO STEPP TEAM 

Sector/ Category 
Academe and Students 

  Name of Team Members  Email Address  Cellphone No. 

Team Leader  April C. Gabayan  kimmprylle18@gmail.com  09074781828 

Member 1 Mykel Edrian Barcena  edmykel@yahoo.com  09274009907 

Member 2  Rochelle Rhema Caballo  punky_chai@yahoo.com  09234155411 

Member 3 Murielle June Yucamco  ninny_hp@yahoo.com  09324804855 

Member 4  Arturo Ravelo III  rave_art3@yahoo.com  09159240745 

Member 5       

Strategic Vision of Davao’s Transport (in English, not more than 100 words) 
Davao City as an infinitely soaring metropolis promoting public transportation, paving a greener and smarter path from refining safe 
and defensible pedestrian grids to redefining an environment-friendly mass transportation system (Bus Rapid Transit) minimizing  
alliance on private vehicles—this is Davao’s Sustainable Transportation and Environmental Policy Program (STEPP); an  
envisioned hierarchical approach for a more focused system domain towards an ideal green transport design engaged with the  
city’s rich cultural origins and showcasing world class tourism, with emphasis on proper personnel training, public information, strict 
ordinances and most significantly, ample discipline generally implemented through the active participation of its people. 
 
 
List of Strategies/Projects to Realize the Vision (in English). This section may also explain or amplify words/intents in above Vision  
City-wide implementation of Davao STEPP from the first level of defining walkable spaces and wide bicycle lanes serving as the 
root of the overall design. 
Second level: lessening the number of jeepneys through a specified district-wide route, painted by color in accordance with time of 
duty per day to reduce environmental and health risks brought about majority by these surplus-mechanized vehicles. 
Provision of Bus Rapid Transit (BRT) system as the third design level engulfing North and Southbound commuters and through 
central Davao with biodiesel-fuelled mechanism systemized with scheduled arrival and departure time intervals for a more 
organized and environmental mobility. 
Allocation of vividly located bus stops at every potential spots to avoid inconveniences caused by undefined stopping areas. 

Retrofitting of the overland transport terminal with design reflective of Davao’s distinctive culture and heritage as a remembrance of 
the City’s humble origins. 
Centrally-routed buses’ facades showcasing Davao’s premiere tourist attractions. 

North and Southbound buses integrated with Television sets and/or tangible ads flaunting Davao’s most exquisite places and 
business opportunities. 
Tree-lined paved walkways to minimize major problems in drainage system and provide natural shades for pedestrians. 

Major congested intersections integrated with larger radius of curvature and merging lanes for noise reduction purposes and lower 
accident-prone level. 
Hand-in-hand implementation of Closed Circuit Television (CCTV) and road sensors especially along major intersections to 
capture precise identities of those violators, especially private vehicles and taxis. 
Extension of public awareness through readable signs and symbols and ads for a more pronounced and dispersed 
implementation. 
Maintenance of one of the City’s pride—its own Signalization System. 

Increased number of “watch vehicles” belonging to the Eagle Squad not only on major congested roads but also in some areas 
less travelled where roads are mostly abused. 
Proper training of traffic personnel to avoid flaws rebounded to the organizing teams and the government as well. 

Open space/multi-level parking to encourage walkability and to avoid today’s inflating number of illegitimate sidewalk parking. 

Number coding for private cars to encourage public transportation. 

Implementation of strict ordinances. 

Defining, educating and practicing discipline—within one’s self, between vehicle drivers, and among diverse kinds of people 
inevitably encountered along the road. 
Attach a one-page description of the Organization represented, as well as Officers and members. 

1A-11



1A-12



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

ANNEX 1B  
  

FOUR FINALISTS:  PRESENTATION SLIDES 

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



LET’S GO DAVAO!
Davao City will have a sustainable transport system
based on safety, efficiency, comfort, convenience,
affordability and security that would cater to all
sectors of society through a partnership and
collaboration with the public, national and localcollaboration with the public, national and local
government, private sector and other stakeholders.
This will be a modern 21st Century transport system
that will have a low-carbon footprint, and promote
bustling and exciting social, cultural and economic
activities that are uniquely Davao in character and
making Davao City a responsive, green and
globally-recognized metropolis.

LARGA NA TA, DABAW!

Ang siyudad sa Dabaw magmugna ug makanunayong
sistema sa transportasyon nga walay peligro, maayo,
komportable, haruhay, barato ug luwas sa kagubot diin kini
magamit sa tanang sektor sa komunidad pinaagi sa
pagtinabangay ug pakighugpong sa publiko, gobernong
l k l l ib d kt blokal ug nasyonal, pribadong sektor ug uban pang mga
grupo. Kini usa ka modernong transportasyon sa 21st
Century nga mobuga ug diyutay nga carbon, ug magadasig
ug mga sadyang kalihukang sosyal, kultural ug ekonomikal
diin ang karakter makit-an lamang sa Dabaw. Tungod ani,
ang siyudad sa Dabaw mamahimong dakbayan nga
matinubagon sa panginahanglan sa katawhan,
mainampingon sa kinaiyahan ug ginaila sa tibuok kalibutan.

VISION KEY 
VALUES

Safe

Effi i t
Convenient

Efficient

Comfortable
Affordable

Secure

1. Unified Transport System

Strategies & Projects

1. Unified Transport System

2. Uniform Vehicle Design

3. Mass Transport Body

Strategies & Projects

4 Public Education & Discipline4. Public Education & Discipline

5. Marketing Davao  

6. Alternative Transport Sites

Strategies & Projects

7. Urban Greening & Landscapingg p g

8. Integrated Safety & Security

9. Modern & Green Technology
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Vision For Vision For 
SustainableSustainableUrban Urban 

TransportTransport
PublicPublic

Land UseLand Use

1-9

6-7

Urban TransportUrban Transport
Davao CityDavao City

TransportTransport
FundsFunds

TransportTransport

MassMass
TransitTransit

8-9

1-5

Larga Na Ta, 
Dabaw!
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Strategic Vision for the Transportation of  
Davao City

ECOH‐Trans (Ecological, Cost‐ effective, Orderly
and Healthy Transportation) DAVAO is committed to
generate an efficient mass transportation and road
network system that will create an organized and
healthy environment which will promote
sustainability, social‐interaction and eco‐tourism for
Davao City.

Provision of Provincial Bus Transportation 
terminals going Northbound and Southbound.

Routes that go around in each district, around the downtown
area and routes that will connect other districts in the city.

Jeepney Rapid Transit Lanes for faster traveling time.

Pedicabs (trisikad) will be used in villages 
and subdivisions and tricycles for those 
areas that are not reached by pedicabs.

Jeepneys and tricycles will be run 
electronically, solar-powered and/or 
biodiesel fueled.

Electronic recharge stations or biodiesel 

Jeepney terminals will be allocated in each administrative district in Davao.

Electronic recharge stations or biodiesel 
refuel stations will be strategically located 
within districts and in some parts of the 
downtown area.

Allocation of proper Jeepney stops in identified city nodes with
scheduled arrival and departure times.

Architectural designs of jeepney terminals and Jeepney stops should be
reflective of Davao’s culture with open spaces and framed
advertisements of Davao’s tourism spots.

Multi-level parking buildings will 
be provided in downtown areas to omit 
sidewalk parking.

Sidewalks will be lined with trees to provide shade and promote
walkability and instead of concrete or asphalt walkways, pervious
pavement will be used to lessen storm water runoffs.

An independent and centralized Traffic
Management Department to
oversee traffic monitoring and
developments in Davao City.

Coastal roads will be developed in such
a way that they will create boulevards to
accommodate social interaction and
tourism.

To review Davao City’s public ordinances that are
related to transport and traffic and codify them into
a single Traffic Code for the City.
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ECOH Trans DAVAO

Kimberly Bonghanoy
Jessamine Kuh Fortuna
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davaodavao..STEPPSTEPP

A Strategic A Strategic VVisionision for for DavaoDavao City’s Transport SystemsCity’s Transport Systems

THE STEPP TEAM:THE STEPP TEAM:
U.P. Mindanao BS ARCHITECTUREU.P. Mindanao BS ARCHITECTURE

BarcenaBarcena MykelMykel EdrianEdrian

by the STEPP Team. RP

BarcenaBarcena, , MykelMykel EdrianEdrian
CaballoCaballo, Rochelle , Rochelle RhemaRhema

RaveloRavelo, Arturo, Arturo
YucamcoYucamco, Murielle June, Murielle June

GabayanGabayan, April, April

Davao City as an infinitely soaring metropolis
promoting public transportation, paving a greener and smarter
path from refining safe and defensible pedestrian grids to
redefining an environment-friendly mass transportation system
(Bus Rapid Transit) minimizing alliance on private vehicles—this is
Davao’s Sustainable Transportation and Environmental Policy
Program (STEPP); an envisioned hierarchical approach for a more
focused system domain towards an ideal green transport design
engaged with the city’s rich cultural origins and showcasing world

V I S I O NV I S I O N

THETHE

g g y g g
class tourism, with emphasis on proper personnel training, public
information, strict ordinances and most significantly, ample
discipline generally implemented through the active participation
of its people.

davaodavao..STEPPSTEPP A Strategic Vision for Davao City’s Transport Systems

“Davao, STEP! From micro beginnings to 
macro development—towards a greener 
transport road, towards a sustainable 

future, and beyond…”

“D b USWAG! Gik

T H ET H E S T E P PS T E P P

S L O G A NS L O G A N

“Dabaw, USWAG!  Gikan sa mga gagmay
nga sinugdanan hangtud sa dinagkong

kalamboan—paingon sa  mas lunhaw nga
dalan, para sa malahutayong kaugmaon

ug 
sa mga umaabot pa…”

davaodavao..STEPPSTEPPA Strategic Vision for Davao City’s Transport Systems

Davao’s Sustainable 
Transportation and 
Environmental Policy Program 
(STEPP) IMPLEMENTATION:

concept: concept: THETHE HIERARCHICAL HIERARCHICAL 
TRANSPORTATION APPROACH TRANSPORTATION APPROACH 

1
BUS RAPID TRANSIT (BRT) SYSTEM 

SUPPORT FOR MASS 
TRANSPORTATION

33

22

WALKABLE SPACES AND WALKABLE SPACES AND 
BICYCLE LANESBICYCLE LANES

1 TRANSPORTATION
DISTRICT‐WIDE ROUTED 

JEEPNEYS

davaodavao..STEPPSTEPP

WA L K A B L E   S PA C E S   AND   B I C Y C L E   L A N E SWA L K A B L E   S PA C E S   AND   B I C Y C L E   L A N E S

Tree‐lined paved walkways. 
Multi‐level  parking ‐ give opportunity for open spaces.

D I S T R I C TD I S T R I C T ‐‐W I D E  RO U T E D   J E E P N E Y SW I D E  RO U T E D   J E E P N E Y S

Color‐coded jeepneys according to time of duty per day within each  district

B U S   R A P I D   T R A N S I T   ( B R T )   S Y S T EM   S U P P O R TB U S   R A P I D   T R A N S I T   ( B R T )   S Y S T EM   S U P P O R T
F O R MA S S T R A N S P O R TAT I O NF O R MA S S T R A N S P O R TAT I O NF O R  MA S S   T R A N S P O R TAT I O NF O R  MA S S   T R A N S P O R TAT I O N

Going through  North and South points as well as serving Central Davao commuters

Biodiesel‐fuelled mechanism with scheduled arrival and departure time intervals 

North and Southbound buses integrated with Television sets and/or tangible ads 
flaunting Davao’s most exquisite places and business opportunities.

Allocation of vividly located bus stops at every potential spots.

•RETROFITTING OF THE OVERLAND TRANSPORT TERMINAL WITH DESIGN 
REFLECTIVE OF DAVAO’S DISTINCTIVE CULTURE AND HERITAGE

•READABLE SIGNS AND SYMBOLS.
•INSTALLATION OF CLOSED CIRCUIT TELEVISION (CCTV) AND ROAD SENSORSALONG MAJOR INTERSECTIONS .
•ALLOW FOR TRAFFIC VISIBILITY BY  ASSIGNING TRAFFIC ENFORCERS AND SECURITY PERSONNEL AS WELL AS 

WATCH VEHICLES.
•MAINTENANCE OF  THE CITY’S SIGNALIZATION SYSTEM.

CULTURE AND TOURISM

VISIBILITY

DAGHANG SALAMAT!DAGHANG SALAMAT!
•NUMBER CODING FOR PRIVATE CARS.
•MAJOR CONGESTED INTERSECTIONS INTEGRATED WITH LARGER RADIUS OF CURVATURE AND MERGING 

LANES.

•IMPLEMENTATION OF STRICT ORDINANCES.
•PROPER TRAINING OF TRAFFIC PERSONNEL.
•DEFINING, EDUCATING AND PRACTICING DISCIPLINE—WITHIN ONE’S SELF, BETWEEN VEHICLE DRIVERS,  AND 
AMONG DIVERSE KINDS OF PEOPLE INEVITABLY ENCOUNTERED ALONG THE ROAD.

ROADS AND VEHICLES

POLICIES & VALUES
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1 

I. INTRODUCTION 

A. Overall Context 

1. This report constitutes Volume 2 of the 5-volume reports on Sustainable Urban 
Transport in Davao City under TA 7243-REG: Implementation of Asian City Transport – 
Promoting Sustainable Urban Transport in Asia Project. For brevity, the study is referred to as 
SUTra-DC. The other volumes - and study components – of SUTra-DC are as follows: 

(i) Volume 1 – Sustainable Urban Transport Vision and Land Use Management 
(ii) Volume 3 – Fleet Modernization for Tricycles 
(iii) Volume 4 – Prefeasibility of a Mass Transit System; and 
(iv) Volume 5 – Sustainable Urban Transport Fund and Public Transport Infrastructure 

Investments 

2. The interrelationships of the study components are illustrated in Figure I.1. The 
unifying and edifying element is the Strategic Vision that tells: who Davao is, where it wants to 
go, and what will guide its journey. Its transport system is as much the result as well as a 
cause of its urban structure. Properly planned, the urban land use could reduce, if not avoid, 
the need to travel. A public transport system, however, needs a route network that is 
accessible, served by energy-efficient, low-emission vehicles, and supported by a commuter-
friendly infrastructure and facilities. A higher-capacity mass transport mode (e.g., BRT, LRT, 
etc.) may be added to improve the overall capacity, efficiency and sustainability of the public 
transport system. To realize all of these, however, an urban transport fund has to be 
established.    

  

 

3. Focusing on improving existing public transport services – consisting primarily of 
jeepneys, multi-cabs, and Fil-Cabs - this report is structured as follows:  

(i) Chapter 2 characterizes the present situation on public utility vehicle (PUV) 
operations, as well as the infrastructure milieu in which they run; 

Figure I.1 Framework and Inter-relationships of Study Components 
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(ii) Chapter 3 examines in detail the existing routes based on survey data;  

(iii) Chapter 4 posits key modifications/changes to the transport routes; 

(iv) Chapter 5 describes the implementation arrangements to realize the proposed 
changes and improvements. 

 
B. Rationale 

4. No large cities ever avoided traffic congestion by relying solely on private transport. 
Hence, a city that envisions (and plans, accordingly) itself to accommodate demand for cars 
would end up like Los Angeles, a city in California more famous for Hollywood than the 11 
expressways running through its urban areas. Or, closer to home, such a city is fated to 
become as chaotic as Metro Manila today. The only way out from such a bleak future is to 
invest in public transport and take the path of sustainable urban transport rather than build 
more roads. 

5. Accessibility is central to a public transport system, and this dimension is determined 
by the route structure in relation to locations of population and economic activities. Hence, 
one of the Study components is to re-examine the existing routes of PUVs (e.g., PUJs, multi-
cabs, Filcabs) and to propose changes in their configuration and frequency of service, so that 
the network becomes accessible and convenient to as many commuters as possible. The 
overarching objective is to make public transport attractive to commuters and efficient as to 
be affordable. 
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II. CURRENT SITUATION ON PUBLIC TRANSPORT 

B. Profile of PUV Service Providers 

Industry Structure 

6. The total number of PUVs (PUJ, Filcab, Uso-uso1) in Davao City stood at 10,033 
units (as of end-2009). This level is nearly the same as in 2006 (at 10,591). It should be noted 
that over the same period, the total number of motor vehicles – public and private - expanded 
by 15.8%. This implies that the number of private vehicles is growing faster than public 
transport. 

Table II.1 Scale of Public Transport, Davao City 

 2006 End-2009 Ave. Fleet 
 Units Operators Units Operators Size 

PUB (Bus) 272 n.a. 865 232 3.73 
Minibus   96 53 1.81 
PUJ 1,016 869 1.17 
PUJ-Dual 5,186 4,714 1.10 
FilCab 

10,591 8,658 
3,831 3,702 1.03 

Taxi 3,988 2,320 4,195 1,663 2.52 
GT Express   285 263 1.08 
Total: Public & Private 107,777  124,861 n.a. n.a 
No. of MC/TC 40,504  52,705 n.a. n.a 
Note: PUB may be registered in the city, but operating in the provinces.  
Source of Data: LTO and LTFRB, Region XI 

 

 
7. As in other cities of the Philippines, the ownership structure is atomized – nearly one 
vehicle unit (1.1) for every operator.  This makes it difficult to regulate or monitor. Competition 
on the streets becomes the norm, with consequent adverse impact on traffic. Based on 
interviews, only about one-fourth of the 10,033 PUVs are members of transport associations 
or cooperatives. 

8. To gain a better understanding of PUV operations, a total of fifteen (15) jeepney 
cooperative and associations in Davao City were interviewed2 in the course of this Study. 
Only three (3) of them were registered as a cooperative (Catalunan Grande Transport 
Cooperative, Calinan Transport Drivers and Operators Cooperative, Third District Transport 
Cooperative). The oldest association was established in 1970, and the youngest in 2010. Out 
of the fifteen (15) associations interviewed, two have inter-city routes (Mati and Tacurong). 

                                                 
1 Jeepneys using powerful truck engines which allow them to run faster, carry bigger loads, and 
negotiate mountainous areas 
2 PUJ Associations/Cooperatives selected for these interviews were those identified in LTFRB records 
and those with terminal sites based on earlier ocular survey.  
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Table II.2 Active PUV Associations and Cooperatives, Davao City 

Membership Type Name of Association Route/Zone Date 
Estab. 

No. of 
Members Driver Operator 

Operator: 
Driver Ratio 

United Maa Operators & Drivers Maa-Agdao  2003 200 200 200 1:1 
Catalunan Grande Transport Coop Cat.Grande 2001 120 58 35 1:8 
SMMART Matina 2010 60 60 60 1:1 
Tagakpan Operators Drivers Assn M. Guianga  42 42 20 1:2 
Ecoland Subd Route Oper. & Drivers Ecoland-SM 2005 150 90 60 1:3 
Landmark 3 Operators Drivers Assn  2003 50 50 50 1:1 
Indangan Drivers Operators Assn Acacia 1980s 104 40 44 1:1 
Third District Transport Cooperative Calinan-Roxas  80 40 40 1:1 
Calinan Transport Drivers & Oper. Baguio District 1975 55 35 20 1:1 
Tamayong Roxas Assn Tamayong   100 110 1:1 
TALUDA Calinan 2008 75 55 20 1:2 
UP-MINJODCA Assn Mintal-Roxas 2010 100 70 30 1:2 
MONBODA Mati-Davao 2005 30 36 0  
MAVOTS Davao-

Tacurong 
2007 22 22 1 1:22 

Source: Results of Survey by Study Team, 2011 

9. The associations covered by the survey claimed 1,190 members, of which 13% 
belong to a registered cooperative. The ratio of operator to driver arrangement ranges from 
1:1 to 1:2, with one association claiming to have 22 drivers for one operator. The latter meant 
that it has more non-owners among its membership rolls. 

a) Type of Vehicles 

10. The survey sample also established the mix of PU vehicles and capacities being used 
by respondents.  The dominant type is still the conventional jeepneys, with 65% of the total 
units 1,127 (which is 11.2% of PUV population). Much has been said about the “uso-uso”, but 
their numbers are very few and found only in District 1.  

11. The PUJ and L-300 type can pack 18-20 passengers, the multi-cab can seat 10-14 
passengers, and the “uso-uso” with extended seats can seat up to 26 passengers. If a 
standard exists for those given plate number with PUJ or UV classification and which take into 
account passenger comfort, the real capacities would be lower than these figures. 

Table II.3 Type of PUVs in Davao City 

Fleet Type Size District 1 District 2 District 3 Intercity Intracity Total 
Total  403 154 302 742 0 1601 
Active 395 64 302 645 0 1407 Jeepney  
Available 336 49 207 475 0 1067 
Total  121 0 0 121 52 173 
Active 121 0 0 121 0 121 Multicab 
Available 121 0 0 121 0 121 
Total  5 0 0 5 0 5 
Active 5 0 0 5 0 5 Uso-uso 
Available 3 0 0 3 0 3 
Total  0 0 155 155 52 207 
Active 0 0 118 118 52 170 Others, e.g.AUV, L-

300  Available 0 0 118 118 52 170 
Source: Results of Survey by Study Team, 2011 
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12. Figure II.1 shows the different kind of vehicles mentioned in Table II.3. 

Figure II.1 Jeepney and Other PUV Variants in Davao City 

13. Out of the 268 drivers/operators interviewed, 92% of respondents rented the unit they 
drive, which means they pay a ‘boundary fee’. Owner-drivers are on the minority, only 7.5% of 
respondents. Only one is owned by a cooperative.  

Table II.4 Ownership of PUVs 

Unit Ownership District1 District2 District3 Total % 

Rented 144 68 35 247 92.2% 
Coop 1 0 0 1 0.4% 
Owned 8 5 7 20 7.5% 
Total  153 73 42 268   
% per District 57% 27% 16% 100%   
Source: Results of Survey by Study Team, 2011 

 
14. About two-thirds use diesel engines (68%), while (32%) use gasoline. The jeepney 
types are generally diesel, while the multi-cabs are powered by small gas-engines. The rest 
indicated use of LPG. On the average, mileage is one liter for every 7km. 

b) Operating Characteristics 

15. Drivers are on the road an average of 13 hours a day – whether intra- or inter-city. 
Typical operating hours starts at 6am and ends anytime between 7:00 to 9:00pm. However 
some trips could start as early 3am and ends at 12midnight. Intra-city vehicles operate seven 
days a week, while it is only five for inter-city unit. The weekend pendulum traffic probably 
accounts for the latter. 
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Table II.5 PUV Driver’s Working Hours 

Ave. Working Hour/day Area Ave. working 
days/week Weekday Weekend 

District  1 6 13 13 
District  2 6 13 13 
District  3 4 14 14 
Average 5 13 13 

 Source: Results of Survey by Study Team, 2011 

 
16. The average dwell time at endpoints is highest in District 1 at 62 minutes, followed by 
District 3 at 28 minutes and District 2 at 15 minutes. As expected, dwell time is longest with 
trips out of Davao City, with an average of 110minutes, since these trips are inter- provincial 
rather than intra-urban. 

Table II.6 Operating Characteristics from Survey of Association 

Operational Characteristics District 1 District 2 District 3 IntraCity InterCity 
No. of driver/PUJ/day  2 1 1 1 1 
No. of Operating Hours/Day 12 14 15 14 14 
Ave. Dwelling Time at endpoint (mins) 62 15 28 35 110 
No. of Operating days/week 7 7 7 7 5 
Average Load Factor 
AM Peak 84% 90% 88% 87% 88% 
PM Peak 82% 78% 75% 78% 100% 
Off Peak 62% 73% 79% 71% 75% 
One way trip Length (km) 15 18 28 20 170 
No. of Round trips/day 6 2 3 4 2 
Average Gross Income, in PHP, from Fare (respondent's estimates) 
Weekday 2,090 1,894 2,148 2,044 5,100 
Weekend & Holiday 1,990 1,044 2,047 1,694 4,600 
Ave. Net Income (respondent estimates) 
Weekday 360 300 292 317 325 
Weekend & Holiday 290 250 242 261 250 

Source: Results of Survey by Study Team, 2011 

17. The estimated net income per day of the driver averages between PHP317 for intra-
city and PHP325 for inter-city trips, and are generally low on weekends (PHP250-290).  

c) Driver’s Take Home Pay 

18. Drivers were also interviewed about their daily income and expenses – regardless of 
the routes they run. The average daily gross revenue is PHP1,862 on weekday, and 
PHP1,777 on weekend. After deducting all expenses, the driver’s take home pay averaged 
PHP426 per day. This is considerably higher than that resulting from the survey of transport 
associations. 

19. The average boundary fee is PHP521 per day, while fuel cost accounts for PHP872. 
Currently, the PUV fare per passenger averaged PHP7 to PHP8. 
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Table II.7 Pro-form Daily Income Statement of PUV Operations 

  District 1 District 2 District 3 Average 
Weekday 1728 1869 1990 1862 Estimated Ave.Daily Gross 

Revenue (PHP) Weekend 1647 1722 1962 1777 
Weekday 982 662 481 709 Ave. Daily Expenses (PHP) Weekend 958 641 481 693 

Breakdown of Daily Expenses (Estimates) 
Weekday 485 492 587 521 Boundary (Fee/day) Weekend 483 486 589 519 
Weekday 812 858 945 872 Fuel Cost /day Weekend 788 841 942 857 
Weekday 363 531 608 501 Oil Cost/month Weekend 360 509 608 492 
Weekday 16 9 98 41 Terminal fee/day Weekend 11 8 96 38 
Weekday 10 3 5 6 Association Fee Weekend 10 3 5 6 
Weekday 0 0 0 0 Others Weekend 0 0 0 0 
Weekday 1,686 1,892 2,243 1,940 Sub-total (incl. boundary) Weekend 1,169 1,361 1,651 1,393 
Weekday 428 501 350 426 Daily Net Income  Weekend 373 424 334 377 

Source: Results of Survey by Study Team, 2011 

 
d) Safety Records 

20. The survey interview questionnaire also noted the traffic violations, pollution 
apprehension, crimes and/or accident report to the association by the member-drivers. 
Interestingly, most of this violations occurred in District 1 and District 2. No crime, such as 
theft, was reported, but there were 10 minor accidents reported in District 1. 

Table II.8  Incidence of Accidents, Crimes and Traffic Violations 

 Traffic Violation 
Incidence/mth 

Pollution 
apprehension/mth 

Incidence of 
crimes/month 

Accident 
Record in 2010 

District 1 6 5 0 10 
District 2 6 3 0 1 
District 3 0 0 0 0 
Intracity  6 3 0 0 
Intercity 0 0 0 1 
Total 18 11 0 12 
Ratio to 1000 Vehicles 16.0 9.8 0 10.6 
Source: Results of Survey by Study Team, 2011 

e) Socio-Economic Profile of Drivers 

21. Except for one driver, all PUV drivers interviewed were male (Table II.9). Their 
average age was 38 years old. Majority of the drivers were in the 31- to 45-year-old bracket. 
The youngest was 21 years old, while the oldest was 72. 
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Table II.9 PUV Drivers’ Demographics 

 District1 District2 District3 Total % 
Male 153 73 26 252 99.60% 
Female 1 0 0 1 0.40% 
Total 154 73 26 253 100%  
Average Age 38 37 40 38   
No. of Dependents 3 3 4 3  
Civil Status: Married 142 66 26 234 92.5 
Civil Status: Single/Others 11 7 1 19  
Years of driving 11 9 14 11  
Source: Results of Survey by Study Team, 2011 

22. In terms of household income, 92 (or 36%) of the driver respondents reported income 
above PHP8,000 range. The lower and medium brackets were almost of the same size, i.e., 
30% within the PHP3,001 to PHP5,000 range and 28% on the PHP5,001-8,000 range (Table 
II.10). If true, nearly all would fall below the poverty threshold of PHP10,503 estimated for 
Region XI. But if the survey results shown on Table II.7 is correct, most of them should have 
income in excess of PHP10,000 per month. 

Table II.10 Household Income Class 

Household Income District1 District2 District3 Total % 
Less than PHP3,000 11 0 3 14 6% 
PHP 3,001- 5,000 27 27 22 76 30% 
PHP 5,001-8,000 38 19 14 71 28% 
More than 8,000 66 25 1 92 36% 
Total 142 71 40 253   

Source: Results of Survey by Study Team, 2011 

23. Majority (197 or 77.1 %) of PUV drivers interviewed reached secondary education, 
followed by 30 (11.9%) respondents with elementary education.  Only a handful (10.7%) got 
into the tertiary level. 

Table II.11 PUV Driver’s Level of Education 

Highest Educational Level District1 District2 District3 Total % 
Elementary 18 5 7 30 11.9% 
Secondary 103 62 30 195 77.1% 
Tertiary 21 4 2 27 10.7% 
Others 0 0 1 1 0.4% 
Total 142 71 40 253 100.0% 

Source: Results of Survey by Study Team, 2011 

 
C. Existing PUV Routes 

Route Inventory 

24. Records of the Land Transportation Franchising and Regulatory Board (LTFRB) as of 
2009 listed 148 public utility jeepney routes, of which 108 are captured in the Davao City’s 
Geographic Information System (GIS) database (see Figure II.2).  

25. Aside from the number, another difference is the indicated route lengths: CPDO sets 
out the full round trip distance while LTFRB is for a one-way trip. The length for the same 
route would end up the same in both cases, if the return trip followed the same paths. That is 
not the case in many of the routes.  
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Figure II.2 PUV Route Network of Davao City 

26. LTFRB has about 27 routes that are either empty (i.e., without any given franchise) or 
routes with less than three units plying.  Compounding the problem is the absence of a route 
naming convention. There are a number of routes that appear to be the same (e.g., Toril-
Darong and Toril (Darong), Baliok-Toril, and Tigatto) or non-existent. On the other hand, the 
CPDO’s list also does not contain 39 routes that are on the LTFRB list, such as: Communal, 
Doña Pilar, Rosalina 1 and 3, Tigatto, Jose Rizal-Toril, Buhangin-Tigatto, Mintal-UP, 
Mahayag, Daiao/Toril, Tibuloy, Malabog, Tahimik Ave., Megcawayan, Country Homes, 
Panabo –R.Castillo, etc. 
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Public Transport Surveys 

a) Route Frequency and Occupancy Survey 
27. The roadside survey at the intersections for route recording was conducted at six 
representative stations where the concentrations of public transport routes have been 
observed. These are at the intersections at: (i) E.Quirino Ave.-Pichon (Bankerohan); (ii) San 
Pedro-CM. Recto; (iii) Bolton Bridge; (iv) Lanag-R. Castilloil; (v) Buhangin Underpass; and (vi) 
C. Bangoy-R. Magsaysay Ave. This survey was conducted for a period of 12 hours (from 6 
a.m..to 6 p.m.) to capture traffic conditions for the peak hours in the morning and afternoon, 
as well as the off-peak hours. Simultaneously, frequency and occupancy were recorded for 
each route. Each intersection was surveyed for one weekday and one weekend. The Route 
Frequency and Occupancy Survey conducted by the Study Team identified 94 routes that 
were recorded entering the city core - on a typical weekday and weekend. This is deemed the 
more controlling list, since the survey included counting of units per route based on the 
observed plate number of the PUVs.  Figure II.3 shows the survey stations, while Tables II.12 
and II.13 give the route clusters captured in the survey and their corresponding number of 
routes and frequencies, among others.  

 
Source: Study Team 

Figure II-3 Stations for the Route Frequency and Occupancy Survey 
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b) Surveys at the Terminals 
28. The public transport terminal survey integrated a number of surveys. These are the: 
(i) survey of public transport terminals; (ii) on-board survey for PT operation and passenger 
boarding and alighting characteristics; and (iii) interview surveys of the operators, drivers, and 
passengers.   

29. Terminals provide a convenient place to conduct surveys. As observed, most 
jeepneys don’t have a terminal but rather park at designated informal places on roadsides for 
layovers. The favored sites are spacious gasoline stations. A few of the terminals are formal - 
in the sense that they have been established by an organization of operators and drivers. 
Tricycle terminals are also found on roadsides, but off the major roads and at the entrances of 
residential subdivisions. Market places have become the normal turn-around/waiting points of 
most public transport modes (i.e., jeepneys, tricycles and vans). Intra-urban operations do not 
really need terminals to wait for passengers, but is often observed in Davao City.   

c)  Surveys using CCTV Cameras 
30. With the recently installed state-of-the-art intersection signalization, the CCTV 
monitoring of 16 intersections in the city were utilized to record the flows of all vehicles on 
major streets. Coordination with the city’s Public Safety Command Center, the office 
responsible for monitoring the intersections, was done. A schedule on focusing the CCTV on 
particular traffic flows for recording was worked out. A dry run, however, showed that 
capturing images of the public transport vehicles’ panel routes and occupancy is only possible 
for flows that are within a diagonal sighting. The other directional flows can only be utilized for 
a classified vehicle volume recording. As such, a supplementary on-site manual recording of 
panel routes and occupancy counts was conducted. 

d) Route Clustering 
31. As described in the previous section, the Route Frequency and Occupancy Survey 
conducted by the Study Team identified 94 routes that were recorded entering the city core 
on a typical weekday and weekend. This is deemed the more controlling list, since the survey 
included counting of units per route based on the observed plate number of the PUVs. 

32. For better understanding, the 94 routes can be clustered into five radial corridors. 
These also indicate the general directions of passenger’s demand. Another set of inter-related 
routes are the so-called Circulatory Routes totalling 11; they revolve around the central 
business district (CBD). 

33. These clusters are simply described in Table II.12 and shown in Figure II.4. The 
colors of the corridors have no significance other than to suggest future color-branding of 
PUVs operating in these routes for easier passenger identification. 



TA 7243-REG: Implementation of Asian City Transport –  
Promoting Sustainable Urban Transport in Asia Project (Davao Sustainable Urban Transport) 

FINAL REPORT 
Volume 2: Public Transport Route Improvements 

 

12 

 

 
Table II.12 Description of Route Clusters 

Cluster Corridor Description No. of Routes 

A Toril Corridor [ORANGE] Routes connecting between CBD and 
Toril Area via Davao-Cotabato Highway 17 

B Calinan Corridor [PINK] Routes connecting between CBD and 
Calinan Area via Davao-Bikidnon Road 14 

C Ulas/Matina/Maa 
Corridor 

[BROWN] Routes connecting between CBD and 
Ulas, Matina and Maa area 16 

D Buhangin/Diversio
n Road Corridor 

[BLUE] Routes connecting between CBD and 
Mandug and Cabantian area via Buhangin and 
Diversion Road 

18 

E Panacan/Sasa 
Corridor 

[GREEN] Routes connecting between CBD and 
Sasa and Panacan Area via J.P. Laurel and 
R.Castillo 

18 

F CBD Circular [RED] Circular routes in CBD 11 
Total 94 

Source: Results of Survey by Study Team, 2011 

34. A few of the routes are difficult to classify into any of the clusters. For example, the 
Maa-Agdao route is classified as a Circulatory, and yet it has a large section that belongs to 
group C. Another is Puan route, which can either fall under cluster A or B, because it is a 
truncated version of one of the routes that go farther to Toril or to Calinan. The Ecoland-SM 
City route is another example, whose entire path is outside the CBD. A crosstown route is 
Panacan-SM, as it runs from the eastside (in Panacan) to west side of the CBD.  

35. Table II.13 presents a summary of the key findings from the transport surveys. The 
longest average trip length is on the Cluster B, which encompasses routes on the Davao–
Bukidnon highway (towards Calinan). This will naturally limit the number of round trips that 

Figure II-4 Route Clustering by Corridor 
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one vehicle can accumulate in a day – almost one trip in the morning and one trip in the 
evening. This kind of trips is more inter-urban rather than intra-urban.  

36. The circulatory routes (Group F) have the shortest trip lengths and could therefore run 
more trips in a day. In all clusters, the total trip kilometerage is below 150 km, which implies 
low vehicle productivity. This finding is supported by the results of the Occupancy Survey, 
where a 50% occupancy rate appears to be par for the course per vehicle. 

Table II.13 Results of Route Surveys 

Cluster No. of 
Routes 

Ave. Route 
Length (km) 

No. of  
Units 

Total Round 
Trips/Day 

Ave. Round 
Trips/Veh/Day 

Operation 
Km/Veh/Day 

Occupancy 
Rates (%) 

A 17 42.6 538 1,345 2.5 102 55 
B 14 70.0 399 796 2.0 115 46 
C 16 20.5 1,734 5,727 3.3 64 49 
D 18 20.9 1,045 3,313 3.2 59 56 
E 18 39.8 1,574 2,919 1.9 80 57 
F 11 9.4 1,337 5,755 4.3 39 39 

Total 94 34.3 6,627 19,855 3.0 78 49 
Source: Results of Survey by Study Team, 2011 

37. Of the 94 PUV routes, the most resistant to modifications will be the routes with the 
highest number of vehicles in service and highest frequencies or number of round trips. 
Conversely, the improvement of these routes will yield the greatest impact. Table II.14 lists 
the top 10 routes - of which 5 routes are circular routes, 3 are cluster C, 1 each on Cluster D 
and E. On these routes, 100-400 PUVs are operating and making 3-6 round trips/day. None 
on Cluster A or B made it to the top 10. 

Table II.14 Top 10 PUV Routes in Number of Trips per Day 

Rank Route Name Cluster No. of Units No. of Round 
Trips/Day 

No. of Round 
Trips/Veh. 

1 Ecoland-SM C 279 1,215 4.4 
2 Route 4 F 233 1,139 4.9 
3 Buhangin D 311 1,031 3.3 
4 Route 10 F 268 930 3.5 
5 Maa (Agdao) C 211 776 3.7 
6 Matina Aplaya C 269 775 2.9 
7 Sasa-JP Laurel E 392 718 1.8 
8 Route 11 F 120 681 5.7 
9 Route 8 F 95 527 5.5 
10 Route 6 F 135 501 3.7 

Source: Results of Survey by Study Team, 2011 
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D. Analysis by Cluster 

Cluster A  

38. These routes connect between city’s south-west area and CBD taking Davao-
Cotabato Highway. Major via point is Toril about 15km away from CBD. In CBD, almost all 
routes take same roads (MacArthur Highway, E. Quirino Ave., Legaspi, Palma Gil, CM. 
Recto, M. Roxas Ave., Quezon Blvd. and Quimpo Blvd.) and turn around like one-way circular 
routes. Most of the routes cross Bankerohan Bridge and the rest takes Bolton Bridge to enter 
in CBD. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure II.5 Structure of Routes in Cluster A 

 

Table II.15 Characteristics of PUV Routes in Cluster A 

No. of Round Trips Ave. Occupancy 
Rate (%) Route Name 

PUJ Multi-Cab Total PUJ Multi-Cab 

Total 
Units 

Ave. Round 
Trips/Veh. 

Route 
Length 

(km) 
Ave. Runs 
in Km/Day 

Tibuloy 9 0 9 42 - 5 1.8 55.0 99 
Tagluno 6 1 7 67 50 6 1.2 55.1 64 
Alambre 13 1 14 44 25 8 1.8 43.9 77 
Mulig 272 5 277 57 45 118 2.3 44.9 105 
Sirawan 40 0 40 59 - 19 2.1 44.1 93 
Dacoville 4 8 12 50 34 6 2.0 28.4 57 
Tungkalan 13 0 13 58 - 7 1.9 55.5 103 
Baracatan 73 0 73 54 - 21 3.5 62.7 218 
Catigan 68 0 68 63 - 21 3.2 50.1 162 
Daliaon 19 0 19 45 - 7 2.7 57.8 157 
Toril 430 4 434 56 63 171 2.5 32.8 83 
Toril Darong 42 3 45 57 25 21 2.1 29.0 62 
Binugao 23 0 23 48 - 10 2.3 47.1 108 
Bago Aplaya 30 83 113 42 44 52 2.2 24.1 52 
Darong 52 0 52 61 - 19 2.7 29.0 79 
Inawayan 83 0 83 57 - 24 3.5 50.0 173 
Rosalina 30 33 63 50 56 23 2.7 15.0 41 
Source: Study Team 
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Cluster B 

39. These routes connect between city’s west area and CBD taking Davao-Bukidnon 
Highway. Major via points are Tugbok and Calinan about 18km and 28km away from CBD, 
respectively. As in routes of Cluster A, almost all routes take same roads in CBD (Quimpo 
Blvd., Quezon Blvd., M. Roxas Ave., C. Bangoy, E. Quirino Ave., and MacArthur Highway) 
and turn around like one-way circular routes. In contrast to the routes in Cluster A, most of the 
Cluster B routes are on Bolton Bridge and a minority takes Bankerohan Bridge to enter in 
CBD. 

 

 

Table II.16 Characteristics of PUV Routes in Cluster B 

No. of Round Trips Ave. Occupancy 
Rate (%) Route Name 

PUJ Multi-
Cab Total PUJ Multi-Cab 

Total 
Units 

Ave. Round 
Trips/Veh. 

Route 
Length 

(km) 
Ave. Runs 
in km/day 

Calinan(Baguio dist) 50 9 59 40 69 52 1.1 70.9 80 
M. Guianga 23 0 23 39 - 17 1.4 58.8 80 
Tagakpan 9 1 10 61 25 8 1.3 51.7 65 
Baguio District 27 4 31 49 38 23 1.3 70.9 96 
Mintal 316 0 316 53 - 109 2.9 33.3 97 
Lamanan 8 0 8 50 - 3 2.7 80.0 213 
Tamugan 6 0 6 30 - 5 1.2 84.1 101 
Tamayong 8 0 8 63 - 5 1.6 79.2 127 
Tugbok 73 2 75 40 88 37 2.0 37.3 76 
Marahan 38 4 42 39 88 26 1.6 140.0 226 
Calinan    137 0 137 36 - 73 1.9 57.1 107 
Elenita 59 0 59 37 - 27 2.2 35.3 77 
Marilog 6 0 6 55 - 6 1.0 104.6 105 
Sirib 16 0 16 42 - 8 2.0 77.7 155 
Source: Study Team 

Figure II-6 Structure of Routes in Cluster B 



TA 7243-REG: Implementation of Asian City Transport –  
Promoting Sustainable Urban Transport in Asia Project (Davao Sustainable Urban Transport) 

FINAL REPORT 
Volume 2: Public Transport Route Improvements 

 

16 

Cluster C 

40. Destinations of routes under this cluster are mostly located in the western outer edge 
of urbanized area of the city. Major via points are Ulas, Matina and Maa, about 10km away 
from CBD. As in routes of Cluster A and B, almost all routes take same roads in CBD 
(Quimpo Blvd., Quezon Blvd., CM. Recto, C. Bangoy, San Pedro, E. Quirino Ave., and 
MacArthur Highway) and turn around like one-way circular routes. Similar to the routes of 
Cluster B, most of the Cluster C routes take Bolton Bridge, and only a few take Bankerohan 
Bridge to enter in CBD. 

 

 
Table II.17 Characteristics of Routes in Cluster C 

No. of Round Trips Ave. Occupancy 
Rate (%) Route Name 

PUJ Multi-Cab Total PUJ Multi-Cab 

Total 
Units 

Ave. Round 
Trips/Veh. 

Route 
Length 

(km) 
Ave. Runs 
in Km/Day 

Catalunan Grande 168 5 173 28 70 69 2.5 23.0 58 
Lubogan 2 0 2 50 - 1 2.0 36.6 73 
Bangkal 71 374 445 35 44 176 2.5 19.9 50 
Ulas 41 271 312 32 41 104 3.0 21.9 66 
Puan 24 183 207 32 47 81 2.6 23.1 59 
Matina   176 299 475 42 47 138 3.4 20.0 69 
Talomo 230 112 342 52 55 97 3.5 22.7 80 
Ecoland SM 494 721 1215 60 59 279 4.4 11.8 51 
Matina Aplaya 330 445 775 46 55 269 2.9 20.4 59 
Maa (Agdao) 151 625 776 50 52 211 3.7 23.0 85 
Matina Pangi 67 220 287 45 54 116 2.5 19.8 49 
Matina Crossing 41 142 183 56 61 52 3.5 16.7 59 
Maa (Pichon) 147 146 293 36 35 74 4.0 14.8 59 
Langub 10 38 48 38 36 12 4.0 13.3 53 
Magtuod 92 65 157 37 44 46 3.4 22.8 78 
Waan 6 31 37 50 38 9 4.1 18.4 76 
Source: Sutra-DC survey results 

Figure II-7 Structure of Routes in Cluster C 



TA 7243-REG: Implementation of Asian City Transport –  
Promoting Sustainable Urban Transport in Asia Project (Davao Sustainable Urban Transport) 

FINAL REPORT 
Volume 2: Public Transport Route Improvements 

 

17 

Cluster D  

41. Destinations of routes under this cluster are mostly located in the northern upper area 
of Diversion Road and north outer edge of urbanized area of the city. Major via points are 
Buhangin, about 8km away from CBD. The most of routes takes same roads in CBD (D. 
Quinones Road, C. Bangoy, CM. Recto) and turn around like one-way circular routes. 

 
 

Table II.18 Characteristics of Routes in Cluster D 

No. of Round Trips Ave. Occupancy 
Rate (%) Route Name 

PUJ Multi-Cab Total PUJ Multi-Cab 

Total 
Units 

Ave. Round 
Trips/Veh. 

Route 
Length 

(km) 
Ave. Runs in 

Km/Day 

El Rio 20 114 134 23 27 61 2.2 12.2 27 
Buhangin 330 701 1031 30 28 311 3.3 14.7 49 
Jade 47 36 83 23 22 28 3.0 18.3 54 
Communal 17 23 40 19 24 18 2.2 13.0 29 
Buhangin-Dacudao 7 303 310 61 73 77 4.0 12.4 50 
Catitipan-Dacudao 8 221 229 84 77 68 3.4 16.0 54 
Catitipan-JP Laurel 48 267 315 84 76 114 2.8 17.5 49 
Emily Homes 26 155 181 80 75 44 4.1 17.4 72 
Landmark 3 104 0 104 75 - 28 3.7 11.0 41 
Soraya Homes 21 56 77 69 71 23 3.3 19.2 64 
Indangan 35 60 95 80 75 30 3.2 31.2 99 
Country Homes 61 27 88 81 74 21 4.2 20.0 84 
Tigatto 47 222 269 74 66 61 4.4 19.1 84 
Acacia 47 65 112 78 66 43 2.6 34.2 89 
Mandug 92 2 94 71 75 60 1.6 24.8 39 
Callawa 14 0 14 50 - 13 1.1 58.1 63 
Julliville 74 5 79 72 70 22 3.6 16.8 61 
Cabantian 21 37 58 66 72 23 2.5 20.3 51 

Source: Sutra-DC survey results 

Figure II-8 Structure of Routes in Cluster D 
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Cluster E 

42. These routes connect between city’s east-north area and CBD taking Davao-Tagum 
Highway. Major hub points are Sasa and Panacan about 12-15km away from CBD. Majority 
of the routes take the same roads to/from CBD (R. Castillo, Leon Garcia, Quezon Ave., M. 
Roxas Ave., CM. Recto and JP. Laurel) and turn around like one-way circular routes. 

 
 

Table II.19 Characteristics of Routes in Cluster E 

No. of Round Trips Ave. Occupancy 
Rate (%) Route Name 

PUJ Multi-Cab Total PUJ Multi-Cab 

Total 
Units 

Ave. Round 
Trips/Veh. 

Route 
Length 

(km) 
Ave. Runs 
in Km/Day 

Panacan-Illustre 166 91 257 73 76 66 3.9 28.1 109.5 
Malabog 14 0 14 75 - 6 2.3 129.2 301.5 
Panabo-Buhangin 13 0 13 52 - 8 1.6 31.4 51.0 
Sasa-JP Laurel 112 606 718 38 41 392 1.8 24.2 44.4 
Tibungco-Cabaguio 91 5 96 71 75 80 1.2 38.8 46.5 
Panacan-SM 21 73 94 57 60 61 1.5 36.3 56.0 
Sasa-Cabaguio 21 72 93 40 46 66 1.4 26.1 36.8 
Panacan-JP Laurel 71 178 249 49 49 164 1.5 29.3 44.5 
Dona Pilar (Roxas) 0 55 55 - 64 30 1.8 10.5 19.3 
Panacan-Cabaguio 9 24 33 47 55 22 1.5 27.4 41.1 
Tibungco-R.Castillo 197 0 197 63 - 78 2.5 37.5 94.8 
Bunawan-Sasa 94 0 94 56 - 45 2.1 48.8 102.0 
Bunawan-Roxas 125 0 125 78 - 55 2.3 49.1 111.6 
Lasang-Roxas 126 0 126 83 - 48 2.6 53.7 141.0 
Tibungco-Roxas 140 10 150 69 65 59 2.5 38.8 98.6 
Sasa-R Castillo 85 338 423 56 52 229 1.8 23.0 42.5 
Panabo-Davao 146 2 148 70 50 136 1.1 30.0 32.6 
Lasang-Sasa 32 2 34 63 38 29 1.2 53.4 62.6 

Source: Sutra-DC survey results 

 

Figure II-9 Structure of Routes in Cluster E 
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Cluster F 

43. This cluster includes 11 circular routes in CBD. Configuration of each route varies and 
covers the major arterial roads in CBD. Many of the circular routes are concentrated in 
several road sections such as CM. Recto (8 routes), San Pedro (7 routes), C. Bangoy (7 
routes), East section of Quezon Blvd. and (7 routes), West section of R.Magsaysay (7 
routes). Their configurations are confusing, but the general pattern of circulation is not around 
a “central”, but rather 3 overlapping ring routes that connect 3 adjoining zones with the CBD. 

 
 

Table II.20 Characteristics of Routes in Cluster F (Circular) 

No. of Round Trips Ave. Occupancy 
Rate (%) Route Name 

PUJ Multi-Cab Total PUJ Multi-Cab 

Total 
Units 

Ave. Round 
Trips/Veh. 

Route 
Length 

(km) 
Ave. Runs 
in Km/Day 

Route 4 1 1138 1139 25 27 233 4.9 9.3 46 
Obrero 450 32 482 27 29 83 5.8 7.7 45 
Route 11 17 664 681 49 61 120 5.7 8.9 50 
Route 5a 11 451 462 61 66 86 5.4 9.2 50 
Route 13 141 83 224 30 28 70 3.2 12.0 38 
Route 1 & 1a 117 67 184 30 31 53 3.5 11.2 39 
Route 10 168 762 930 33 34 268 3.5 12.0 42 
Route 3a & 3b 139 85 224 29 34 75 3.0 12.3 37 
Route 2a 227 174 401 47 44 119 3.4 9.6 32 
Route 6 234 267 501 33 39 135 3.7 6.0 22 
Route 8 513 14 527 38 43 95 5.5 5.3 29 

Source: Sutra-DC survey results 

 

Figure II-10 Structure of Routes in Cluster F 
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E. Apparent Weaknesses and Deficiencies   

Too complex, not intuitive 
44. It is obvious that the number of routes (whether 148 as per LTFRB or 94 as per 
survey) can be reduced and simplified for efficient transport operations and passenger 
convenience. There are far too many routes for a city with a sparse road network. Metro 
Manila, with a population 10 times that of Davao, has only about 500 jeepney intra-city routes.  

45. Topologically, there are several routes that are fundamentally similar – in terms of 
overlaps and catchment areas. For example, Puan route is a truncated version of the Toril 
route or that of Mintal route, with minor differences in the turning points within the CBD. The 
passengers on the Puan route would be no worse off, if it was deleted – or merged with the 
longer ones - as the other 2 routes would simply absorb the traffic.  

46. In addition, the outbound path is not always the same as the inbound path. For 
example, there are many routes that pass by Bankerohan bridge on the inbound but take 
Bolton Bridge on the outbound, or vice versa. Commuters are creatures of habits, and are 
likely to find these confusing: their disembarkation on the inbound trip may not be the same 
as the embarkation point on the outbound.  

Unnecessary duplications 
47. Many of the long radial routes follow circuitous paths when they enter the Poblacion 
area and often overlap that of the Circular Routes (Cluster F). These stretch the time to turn 
around, add more vehicles on the inner streets, and compete with PUVs operating on the 
Cluster F routes. Not surprisingly, the survey showed that PUVs in Cluster F recorded the 
lowest occupancy rates, averaging 39%.  

48. Several of the routes in Clusters A to E are truncated versions of their longer cousins. 

Low productivity  
49. The PUVs can become more productive (and earn more revenues) if their productivity 
is increased. The data indicate low kilometerage per day – ranging from a low of 39.1 km 
(cluster F) to a high of 114.5 km (cluster B). A reasonable level for public transport is to rack 
up an average 150km per day of revenue runs. When a PUV is not moving, it is losing money. 
Hence, more kilometerage per day translates into higher revenues. The occupancy rates are 
also low (from 39% to a high of 57%), indicating excess supply at low productivity levels. 
Ironically, the oversupply situation worsens, if the vehicles become more productive. 

50. It is possible to reduce fares if PUVs become more productive; but the incentive is 
simply to apply for an increase in fares when revenues become inadequate to cover 
expenses.  

Route naming convention is lacking 
51. At present, the PUVs are required to post a lengthy (and not-easily-visible) description 
of their routes on the side panels of the unit’s bodies. And because there is no guideline on 
how to name routes, the official register contains seemingly different routes that are actually 
the same. 

52. This may appear to be very simple or basic, but with standardization of route 
descriptions, it becomes easier for enforcers to detect out-of-line operations. Commuters also 
are able to discern clearly the path of the route. Operators need not invent their own labeling 
when they marked their units. The posting of clearly-understood route information on 
Passenger Waiting Stations, and on-board vehicles, become meaningful. 
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III. PT INFRASTRUCTURE AND FACILITIES 

A. The Road Network 
53. Public transport runs on public roads. Hence, the need to understand the extent and 
characteristics of these fixed infrastructure. Available data shows a road network of a little 
less than 1,600 km – of which 52.3% are classified as barangay and 16.7% are national (see 
Table III.1). The large proportion of barangay roads is reflective of a large swathe of the city 
that is still rural.   

Table III.1 Road Length of Davao City 
Road Classification Road Length 

National 259.870 
City 464.705  
Barangay 823.745 
Total 1,548.320 

 Source: DPWH XI and 1996 Comprehensive Development Plan of Davao City 

National Roads 
54. National roads in Davao City by congressional district are shown in Table III.2. PUV 
routes operate predominantly on national and city roads, nearly 90% of which are paved.  

Table III.2 National Roads in Davao City 
Pavement Type  Name of Road Kilometer Marker Concrete Asphalt Gravel Unused Total 

1st District of Davao  44.71  12.13     56.84  
Davao-Agusan Road  1505+261:1510+770 2.81 2.70     5.51 
Davao-Cotabato Road 1511±234:1524+478 12.16 1.13     13.29 
Davao-Bukidnon Road 1697+259:1701+980 0.00 4.61     4.61 
Davao City Diversion Road 1506+676:1515+928 9.05 0.02     9.07 
Florentino Torres Street 1509±494:1510+174 1.69       1.69 
Quirino Avenue 1510±835:1510+709 1.54       1.54 
Quezon Boulevard 1509±214: 1510+775 2.17       2.17 
Marginal Street 1510+595: 1510+775 0.29       0.29 
Davao-Cotabato Road (Old) 1520±521: 1525+570 4.66 1.40     6.06 
Davao Port Road 1510±870.6 : 1510+501 0.00 1.37     1.37 
Hospital Jct. Pier (5th Ave) 1510±822 : 1510+595 1.42       1.42 
Leon Garcia St.(Carpenter) 1508+460.8: 1508+633.8 0.17       0.17 
Ma-a Radio Station Road 1510±345 :1510+167 0.51       0.51 
Don Julian Rodriguez Ave 1509±784 : 1513+185 4.97       4.97 
ABS-CBN Quezon Blvd Diversion Road 1511±211 - 1515+343 3.27 0.90     4.17 
2nd District  48.54 1.54 15.31   65.39 
Davao-Agusan Road 1484±1031 - 1505+261 20.90 1.35     22.25 
Davao City Diversion Road 1498±349 - 1506+676 9.01       9.01 
Rafael Castillo Street 1504±607 - 1506+489 3.19       3.19 
Pakiputan Wharf Road 1501±032 - 1501+474 0.51       0.51 
Leon Garcia St.(Carpenter) 1507+797 - 1508+460.8 0.67       0.67 
Cabaguio Avenue 1507±896 - 1507+797 1.40       1.40 
Davao RTC Road 1506+103.10:1507+163.1 0.35 0.19     0.54 
Catitipan-Airport  Road 1502±155 - 1503+311 1.42       1.42 
9) Buhangin-Lapanday Road 1506±343 - 1505+458 1.59       1.59 
Fatima-Malabog Road 1501±442 - 1518+502 8.33   9.50   17.83 
Mabuhay-Panalum-Paquibato Road 1524±051 - 1530+590 1.17   5.81   6.98 
3rd District  36.88 82.81 14.06 3.89 137.64 
Davao-Cotabato Road 1525±530 - 1532+900 6.06 2.34     8.40 
Davao-Bukidnon Road 1621±315 - 1697+367 0.00 76.11 0.12   76.23 
Davao-Cotabato (Old) Road  1525+570 - 1529+756 3.53 0.74     4.27 
Inawayan-Baracatan Road 1533±070 - 1546+136 4.82   8.50 3.89 17.21 
Toril-Bayabas Eden Road 1526±368 - 1538+281 9.53 2.51 0.42   12.46 
Eden-Tagurano Road 1537±689 - 1537+745 0.40   1.02   1.42 
Calinan-Baguio-Cadalian Road 1684±783 - 1700+660 12.54 1.11 4.00   17.65 
Grand Total  130.13 96.48 29.37 3.89 259.87 
Source: DPWH XI 
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City Roads 

55. The list of city roads is shown on Table III.3; nearly all are in the Poblacion area – the 
section that could be deemed as the Central Business District or CBD. 

Table III.3 City Roads 
Name of Street Width of ROW Name of Street Width of ROW 

1. Alvarez St. 15.00 44. Lapu.-Lapu St 15.00 
2. Anda St. 15.00 45. Legaspi St. 15.00 
3. Apo, Mt. St. 15.00 46. Lim, Gen. Vicente 15.00 
4. Araullo, Manuel St. 20.00 47. Lizada, Cirlaco St. 15.00 
5. Arellano, Cayetano St. 15.00 48. Luna, Gen. Antonio St. 15.00 
6. Avenue, Espana 30.00 & 15.00 49. Luna, Juan St 15.00 
7. Avenue, First 15.00 50. Mabini, Apolinario St. 20.00&15.00 
8. Avenue, Third 15.00 & 7.00 51. Magallanes St. 15.00 
9. Avenue, Fourth 15.00 52. Mapa, Victoriano St. 15.00 

10. Avenue, Fifth 15.00 53. Malvar, Miguel St. 15.00 
11. Avenue, Sixth 15.00 54. Marfori, Isidro St. 15.00 
12. Avenue, Seventh 15.00 55. Monteverde, Tomas 15.00 
13. Avenue, Sta. Ana 15.00 56. Narra St. 15.00 
14. Abrille, Villa 15.00 57. Palma, Gil. Estanislao 15.00 
15. Bago, Datu 15.00 58. Palma, Gil. Jose 15.00 
16. Bangoy, Francisco St. 15.00 59. Palma, Gil. Rafael St. 15.00 
17. Bolton St. 15.00 60. Panganiban Jose 15.00 
18. Bonifacio, A. St. 20.00 61. Pilar, Gregorio del 20.00 
19. Burchfield, Cap. James 15.00 62. Plaridel St. 20.00 
20. Burgos, Jose St. 20.00 63. Posadas, Juan 15.00 
21. Cabaguio, Rustico St. 15.00 64. Ponce, Domingo 15.00 
22. Camus, Jose St. 15.00 65. Porras, Gonzalo 15.00 
23. Carpenter, Gov. St. 15.00 & 20.00 66. Quezon Boulevard 25.00 
24. Causing, Gov. E. 20.00 67. Quezon, Aurora 15.00 
25. Cervantes, C. St. 15.00 68. Reyes, Ponciano 15.00 & 5.00 
26. Chavez, Gov. C. St. 15.00 69. Rizal, Jose 15.00 
27. Claudio, Thomas St. 20.00 70. Razay, C. 15.00 
28. Claveria St. 15.00 71. Roxas, Gen. Manuel 50.00 
29. Cruz, Juan De la St. 15.00 72. Saes, Francisco 15.00 
30. Faura, Padre St. 15.00 73. San Pedro St. 15.00 & 12.00 
31. Fernandez, Vicente St. 25.00 74. Santos, Jose Abad 15.00 
32. Gempesaw, Bruno St. 15.00 75. Santos, Gen. Paulino 15.00 
33. Gomez, Padre 15.00 76. Saz, Rosa 15.00 
34. Guerrero, Leon Ma. 20.00 77. Segundo, Gen. F. 15.00 
35. Guzman, G. 20.00 78. Sobrecarey, Gov. P. 15.00 
36. Guzman, Vicente 15.00 79. Sauzo, Damaso 15.00 
37. Ilustre, Vicente 15.00 80. Tionko, Vicente 25.00 
38. Inigo, Istanislao 15.00 81. Torres, Florentino 15.00 
39. Inogo, Francisco 15.00 82. Torres, Nicaslo 15.00 
40. Jacinto, Emilio 20.00 & 15.00 83. Uyanguren, St 20.00 & 15.00 
41. Jaena, Lopez 15.00 84. Villamor, Ignacio 15.00 
42. Jesus, Gen. Simeon de 15.00 85. Vinzon, Wenceslao 15.00 
43. Lakandula St. 15.00 86. Zamora, Padre 15.00 

Source: Results of Survey by SUTra-DC Project Team 87. Selga, Father 15.00 
 

Implicit Road Hierarchy 

56. A more relevant classification of the road network is by function. An officially-accepted 
one is non-existent. Table III.4 is the best approximation of a functional hierarchy that could 
be made. The road network in the CBD follows a grid pattern radiating outwards from the 
Jones Circle. This allowed the adoption of one-way schemes. A similar grid pattern exists in 
Toril sub-center.  
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Table III.4 Functional Classification of Roads 

Road Functions Name of the Road Sections 
Backbone/Spine Road Davao – Cotabato Road to Quirino Ave to Davao – Agusan Road    
Major Circumferential Roads Davao Diversion Road 

Quimpo Blvd – Quezon Blvd –Leon Garcia – R. Castillo St.  
Buhangin-Cabantian-Bunawan Road 
Old Davao – Bukidnon Road  

Minor Circumferential Roads Junction Bacaca –Bankerohan Road 
San Rafael – Maa Road 
Matina Aplaya – Ecoland Road 

Major Radial Roads Davao – Bukidnon Road 
Maa- Magtuod Road 
Buhangin Road 
Dakudao Road 

Minor Radial Roads Buhangin – Callawa Road 
Toril – Eden Road 
Matina Pangi Road 

Source: Results of Survey by Study Team, 2011 

 
57. Some sections of the major roads are divided highway with medians or separators. 
These are Davao-Cotabato Road (Matina – Sandawa section), Quezon Boulevard and 
Quirino Avenue. The rest of the major roads are without medians.  

Number of Lanes 

58. The number of lanes of the existing road network can be discerned in Figure III.1. As 
seen in the figure, national roads within the city are generally 4-lanes, including most of the 
major roads in the CBD. Only the sections on Davao Diversion Road and Davao-Cotabato 
Road have six (6) lanes. Streets with only two lanes are found northeast of the CBD and 
those on the western periphery. Roadside parking can be observed in several road sections, 
as well sidewalk vendors encroaching on the road right-of-way.  

 
Source: DPWH 

Figure III.1 Widths of Major Roads in Davao City 
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Signalized Intersections 

59. The City Government recently completed the PHP704-million Traffic Signalization 
Project including the installation of CCTV cameras. Traffic signals are installed and 
operational in 64 intersections as shown in Figure III.2. The project also set up a Public Safety 
Command Center which integrates traffic management with the emergency response center 
(911) the city. The center controls the 17 CCTV cameras installed in the 16 main intersections 
of the City.  

Figure III.2 Location of Traffic Signals, Davao City 
 
60. In the future, this facility offers the possibility of according public transport priority at 
key intersections. An at-grade mass transit system can therefore be accorded signal per-
emption.     

 
B. Existing Public Transport Facilities 

Passenger Waiting Sheds 

61. There are several passenger waiting sheds in the City, whose locations and built 
appear to be random. Most of the city-provided facilities are in bad state and poorly 
maintained especially. Figure III.3 shows some of these waiting sheds – which are made of 
concrete, steel or wood.  

Source: Davao City Public Safety Command 

Figure III.3 Example of Waiting Sheds Outside the Poblacion 
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62. The City Government ‘standardized’ the design of its own waiting sheds; the typical 
design is shown in Figure III.4. The cost for this type of waiting shed is about PHP100,000. 
Basically utilitarian and functional, it is made of steel pipe on post, corrugated GI sheet 
roofing, concrete pedestal, steel truss 
and floor dimension of 3m x 5m or 
floor area of 15 sqm. Passenger 
information is lacking. Construction of 
waiting shed is upon request of 
Barangay officials and funded 
through the ‘pork barrel’ allocation of 
the members of the City Council. 
There are no new waiting sheds 
constructed along national roads. 

63. In contrast, the passenger 
waiting sheds provided by private 
commercial establishments are of 
better materials, more attractive, and 
better maintained. A number of 
schools also built their own waiting sheds for their students, teachers and other users.  

 

 
Figure III.5 Passenger Waiting Sheds Built by Non-Transport Parties 

 
PUV Terminals 

64. Transport terminals catering for inter-urban and inter-provincial transport are found in 
many parts of the City. They are of varying designs and standards. 

65. The city-owned and operated inter-regional bus transport terminal (DCOTT) is located 
on Quimpo Boulevard. It is fairly in good condition with good layout. Built more than 30 years 
ago with World Bank assistance, it now appears to be overcrowded - with 17 major bus 
companies making 787 trips daily in and out of the City.   

66. More numerous are those private terminals built by transport operators for their own 
exclusive use. As expected, they are generally make shifts or improvised, as shown on Figure 
III.6. 

Figure III.4 City Engineer Design of Waiting Shed 
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Figure III.6 PT Terminals Built by PUV Associations 

 

67. Those provided by commercial establishments are better looking, more comfortable, 
and appealing to passengers. Selected samples of such facilities are shown on Figure III.7. 
The contrast between the two facilities suggests that partnership with business 
establishments is the way to improving public transport infrastructure in Davao City. 
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Figure III.8 PT Terminals Built by Malls 

 
C. Deficiencies in Infrastructure 

68. Generally, many of the routes are lacking in basic infrastructure (i.e., passenger 
waiting sheds), aside from the wide divergence in quality and standards. Those near the malls 
are of good design and quality, but they are found only on one side of the road, the side close 
to the malls. 

69. Many PUV terminals are makeshifts or improvised structures, in contrast to the newly 
built terminals for vans—franchised as garage to terminal express (GTE) or point-to-point 
services. 

70. Sidewalks, in a few major roads where they exist, are often pre-empted by vendors, if 
not by property owners fronting them. 

71. With very few exceptions, the government (national or city) has not taken the 
provision of public transport facilities as part of its public service obligations. This is probably 
the biggest obstacle. Recently, the DPWH has introduced a new guideline to its highway 
design standard, whereby PT stops are to be integrated in road design. If the government 
does not do it, neither would small private transport operators carry this overhead. 
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IV. ROUTE IMPROVEMENTS 

A. Principles 

72. There are broadly three basic remedial measures to be applied to improve PUV 
routes in Davao City in order to increase their productivity. In some cases, a combination is 
preferable. These measures are: 

(i) Abolition/Merger of routes that overlap with others, and whose occupancy rates are 
relatively low. In such a case, the route is subsumed by the longer one and the 
affected unit re-assigned; 

(ii) Status quo on the number of authorized units along routes.  For routes with an 
oversupply of units as characterized by low load factors and low travel speeds, the 
priority is on weeding out illegally operating units. Reduction should be pursued if the 
affected unit can be reallocated to another with high occupancy. Alternatively, if not 
workable, the PUV association in the cluster or corridor could arrange a rotating 
schedule; and 

(iii) Modification of route path to avoid congestion, particularly in the CBD and to facilitate 
their return or outbound journeys. 

73. As to the first measure, it is obvious that the number of PUV routes (94 routes) can be 
reduced and simplified for efficient transport operations and passenger convenience. 
Topologically, there are several routes that are fundamentally similar in terms of overlaps and 
catchment areas.  

74. Applying the third measure, the routes streaming from the five radial corridors 
(clusters A–E) can be improved by modifying the circuitous paths. These will make vehicles 
more productive and reduce congestion within the CBD, particularly on C.M Recto Street, C. 
Bangoy, San Pedro, Pichon, R. Magsaysay Avenue, and Quezon Boulevard. The units can 
take a more direct path to M. Roxas Avenue whose width is wide enough (50-meter ROW) 
and is currently underutilized. The urban design of the city seems to have planned this road to 
become a focal point, but due to some missing links failed to evolve into this role. By making 
this wide avenue as the common turning point, it will become a central interchange hub. 
Hence, for purposes of route naming, this can be called as “Central.” 

75. Simplification is another improvement track, akin to the third item above. The inbound 
paths should be the same as the outbound, so that commuters can easily remember. Those 
taking Bankerohan Bridge on the inbound should take the same bridge on the outbound. 
Similarly, those routes taking the Bolton Bridge should cross the bridge on the inbound and 
outbound.  

76. A load factor of 0.60 (or 60%) is considered viable both for passenger demand 
satisfaction and reasonable profit to the operator.  In terms of travel speed, an average travel 
speed of above 15 km/h may be considered reasonable for jeepney operations.  A low travel 
speed indicates long delays (due to traffic congestion) and long dwell times (due to picking of 
passengers).  Long dwell times generally indicate an oversupply of units, with a lot of units 
competing for the demand.  Routes with low supply levels are those whose number of 
operating units is fewer than 10. 
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B. Application by Cluster 

77. As hereinafter examined, specific route improvements are proposed by cluster based 
on the route structure maps and current operational data obtained from the transport surveys 
conducted in this study. 

a) Cluster A: Toril Corridor 
(i) Abolition/Merger of Routes: Dacoville Route overlaps mostly with other routes and its 

average occupancy rate is not so high and the number of assigned PUVs and 
frequency is small. Therefore, it will be abolished in order to increase the occupancy 
of other routes. The routes to the remote areas will be retained to maintain people’s 
mobility and cheap fares, although they are competing with air-conditioned shuttle 
transport services such as the GT Express, etc. 

(ii) Reduction of PUVs: The average occupancy rate of the routes in this cluster is 
relatively high, but a reduction in the number of assigned PUVs, about 5–10%, is 
desirable. In addition, the number of multicabs is small and its occupancy rate is 
relatively low in some routes such as Tagluno, Alambre, Mulig, Toril, and Toril 
Darong. One approach is to suspend the issuance of franchises, especially of 
multicabs, and allow attrition of vehicles in time.  

(iii) Modification of Routes: Most of the routes in this cluster enter the CBD via 
Bankerohan Bridge and loop out from Bolton Bridge. The routes should loop back to 
Bankerohan, rather than Bolton. 

78. About half of the routes have low load factors and majority of the routes (14 out of 17) 
has low average travel speeds.  Table IV.1 shows the reduced set of routes using the 
proposed route nomenclature. 

Table IV.1 Modified Routes for Cluster A 

Route Code Route Name 
A01 Tagluno to Central via MacArthur Hi-way (includes Alambre) 
A02 Daliaon to Central via MacArthur Hi-way (includes Alambre) 
A03 Tungkalan to Central via MacArthur Hi-way (includes Alambre) 
A04 Darong  to Central via Toril and MacArthur Hi-way (includes Dacoville & Toril) 
A05 Baracatan to Central via MacArthur Hi-way (includes Tibuloy and Binugay) 
A06 Mulig to Central via MacArthur Highway 
A07 Catigan to Central via MacArthur Hi-way (includes Sirawan) 
A08 Bago Aplaya to Central via MacArthur and Quimpo (includes Ulas) 
A09 Inayawan to Central via Toril and MacArthur Hi-way 
A10 Rosalina Village to Central via MacArthur and Quimpo 

Source: SUTra-DC Project Team, 2011. 

79. Note that routes A01 to A05 are merged routes.  For these routes, the route terminal 
should be located in a hub (one of the areas).  Feeder services can be put up from these 
areas to the selected hub. For this cluster, the common turning point in the CBD is M. Roxas 
Avenue (referred as “Central”). 

b) Cluster B: Calinan Corridor 
(i) Merging of Routes: Routes to Mintal, Tugbok, and Calinan overlap mostly with the 

routes to remote areas, and occupancy rates are not very high. However, retention is 
preferable since the number of assigned PUVs and frequency are high. The routes to 
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the remote areas will be also retained to minimize transfers. Competition from air-
conditioned vans (e.g., GT Express) is changing the demand profile on these routes. 

(ii) Reduction of PUVs: The average occupancy rate of the routes in this cluster is 
relatively low. Reduction in the number of assigned PUJs, about 5–10%, is possible 
but not recommended because of the long route lengths. One can find a small 
proportion of multicabs with low occupancy rate as in Calinan–Baguio district, 
Tagakpan, Baguio district, Tugbok, Marahan. The entry of new multicabs should be 
stopped.  

(iii) Modification of Route Path: Most of the routes in this cluster enter the CBD via Bolton 
Bridge and loop out from Bankerohan Bridge. They should also be made to loop back 
to Bolton Bridge. 

Table IV.2 Modified Routes for Cluster B 

Route Code Route Name 
B01 Tamayong to Central via Calinan and MacArthur Hi-way(including Sirib) 
B02 Carmen to Central via Calinan and MacArthur Hi-way (including Baguio) 
B03 Manuel Guianga to Central via MacArthur Hi-Way (including Tagakpan) 
B04 Tugbok to Central via Quimpo  
B05 Mintal to Central via MacArthur Hi-way and Quimpo 
B06 Tamugan to Central via Quimpo 
B07 Calinan to Central via MacArthur Hi-way 
B08 Lamanan to Central via Quimpo 

Source: SUTra-DC Project Team, 2011. 

80. The merged routes (B01 to B03) should absorb their truncated cousins with low 
frequencies. Although the Tugbok route is a subset of Manuel Guianga, it can be retained on 
its own due to the high number of units in operation, but should take Bolton Bridge rather than 
Bankerohan to reduce PUV traffic on the latter. Lamanan and Tamugan are nearly identical, 
with few units in service for each. They can be maintained to minimize transfers south of 
Lacson where the two routes converge.  

81. With proper hubbing, some of the routes can be shortened and/or merged to improve 
frequency at the outer terminus. It is clear, however, that Calinan, Mintal, Baguio, and Tugbok 
are natural hubs with several routes converging there. 

82. Feeder services can be put up from these areas to the selected hub. Entry/exit paths 
to/from the CBD of some of the routes should be reassigned to Quimpo/Bolton to reduce 
traffic on MacArthur Highway. In any case, they share common turning points on Manuel 
Roxas Avenue (“Central”). 

c) Cluster C: Ulas–Matina–Maa Corridor 
83. Two routes out of 16 have fewer than 10 operating units.  While most of the routes 
have a high number of operating units, most routes (14 out of 16) have low load factors, 
indicating an oversupply of units. All routes have very low average travel speeds, as drivers 
like to wait and compete for passengers.  

(i) Abolition/Merger of Routes: Routes to Bangkal, Ulas, Puan, and Matina overlaps with 
the routes of Cluster C as well as those of clusters A and B. However, these routes 
will be retained since the number of assigned PUVs and frequency are high. The 
routes to the remote areas will also be retained to maintain people’s mobility and 
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cheap fares, though they are competing with air-conditioned shuttle transport service 
such as GT Express, etc.  The route to Lubogan can be abolished as there is only one 
PUJ in operation.  

(ii) Reduction of PUVs: The average occupancy rate of the routes in this cluster is 
relatively low. Therefore, it is recommended that the number of assigned PUJs be 
reduced by about 5–10% wholly. Particularly, the proportion of PUJs is very small and 
its occupancy rate is low in the routes such as Bangkal, Ulas, Puan, Langub, and 
Waan. The franchises of these PUJs will be gradually reduced to increase the 
occupancy of multicabs. At the same time, the multicabs plying the routes to 
Catalunan Grande will be decreased for the same reason. In its implementation, the 
congestion in peak hours will be further examined. 

(iii) Modification of Routes: Most of the routes in this cluster enter the CBD via Bolton 
Bridge and loop out from Bankerohan Bridge. The balance of looping direction will be 
further considered. Since these routes in the CBD are too complicated for 
passengers, it is recommended that they be reorganized, e.g., M. Roxas Avenue, for 
better transfer with CBD circular routes (Cluster F) and other corridor routes. 

Table IV.3 Modified Routes for Cluster C 

Route Code Route Name 
C01 Catalunan Grande to Magsaysay Park via Quimpo Blvd 
C02 Ulas to Magsaysay Park via Quimpo (includes Puan, Talomo, Lubugon) 
C03 Bangkal to Magsaysay Park via Quimpo Blvd 
C04 Matina Aplaya to Magsaysay Park via Pichon 
C05 Matina Pangi to Magsaysay Park via MacArthur Hi-way 
C06 Maa to Agdao via Pichon and Magsaysay Avenue 
C07 Waan to Pichon via Maa Road (includes Magtuod, Waan and Langub) 
C08 Ecoland to SM 

Source: SUTra-DC Project Team, 2011. 

84. For the merged routes above, the terminals should be in: Ulas for C02, Matina for 
C09, and Magtuod for C07. 

85. Feeder services can be put up from these areas to the selected hub. Turning points 
inside the CBD—along R. Magsaysay Avenue—need further traffic analysis. 

d) Cluster D: Buhangin Corridor 
86. Only two out of 18 routes have fewer than 10 operating units, indicating robust 
passenger demand in each route. But eight out of the 18 routes have load factors of less than 
0.60; this suggests that the number of units is more or less in balance with passenger 
demand. Except for one route, the average travel speeds in all the routes are less 15 km/h, 
indicating longer travel times possibly due to traffic congestion. 

(i) Merging of Routes: There are three routes that are almost identical, viz., Emily 
Homes, Suraya Homes, and Cabantian.  The longest one (Suraya) could absorb the 
other two. However, retention is proposed because of their respective high occupancy 
rates, i.e., above 60%. The routes Acacia, Indangan, and Callawa are also nearly 
identical but with good load factors. The two routes of Juliville and Jade Valley should 
be merged into one; they differ only in their loop back within the CBD, with Jade 
Valley duplicating the circular routes. 
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(ii) Reduction of PUVs: The average occupancy rate of the routes in this cluster is 
relatively high. Therefore, there is no necessity to reduce the number of assigned 
PUVs. An exception is the route to Buhangin where the number of assigned PUVs is 
311 and its occupancy rate is relatively low. The routes to El Rio, Communal, 
Buhangin–Dacudao and Catitipan–Dacudao have a very small proportion of PUJs and 
their occupancy rates are low.  

(iii) Modification of Routes: Since the road links in the CBD followed by these routes are 
inconvenient to commuters, it is proposed that these be modified to go straight to 
Central for better transfers and avoid overlap with Cluster F routes. 

87. The recommended set of routes is shown in Table IV.4 below. 

Table IV.4 Modified Routes for Cluster D 

Route Code Route Name 
D01 EI Rio to Central via Bacaca and J.P. Laurel (old name: El Rio) 
D02 Jade Valley to Central via Buhangin and J.P. Laurel (Juliville) 
D03 Buhangin to Central via J.P.  Laurel 
D04 Buhangin to Magsaysay Park via Dacudao 
D05 Emily Homes to Central via Buhangin and J.P.  Laurel 
D06 Suraya Homes to Central via Buhangin and J.P.  Laurel 
D07 Country Homes to Central via Buhangin and J.P.  Laurel 
D08 Cabantian to Central via Buhangin and J.P.  Laurel  
D09 Catitipan to Magsaysay Park via Dacudao 
D10 Catitipan to Central via J.P.  Laurel 
D11 Indangan to Central via Buhangin and J.P.  Laurel 
D12 Callawa to Central via Buhangin and J.P.  Laurel 
D13 Acacia to Central via Buhangin and J.P.  Laurel 
D14 Mandug to Central via Buhangin and J.P.  Laurel 
D15 Tigatto to Central via Buhangin and J.P.  Laurel 
D__ Communal and Landmark3 (actual road links need to be verified) 

Source: SUTra-DC Project Team, 2011. 

88. At the periphery, the following are possible hubs or terminal areas: El Rio for D01, 
Emily Homes for D04, and Acacia for D07. 

89. Feeder services, i.e., tricycles, can be put up from outer areas to the selected hub. 
Under such a condition, the routes can be truncated at the hub. Turning points inside the CBD 
can proceed directly to M. Roxas Avenue, subject to further traffic analysis in a separate 
subsection of this report. 

e) Cluster E: Panacan–Sasa Corridor 
90. Two routes appear to be inter-urban, as their end point is Panabo, a city outside 
Davao. One is via Buhangin, but the other has an unclear path. 

(i) Merging of Routes: In this cluster, most of the routes connect the CBD to the east–
north coastal areas, such as Sasa, Panacan, and Panabo. As they enter the CBD, 
they either take J.P. Laurel or R. Castillo Street. The Lasang route via Sasa actually 
goes to the CBD, so is Sasa via Castillo. The two routes are the same, except for the 
longer end point to Lasang. Hence, the two routes can be improved into: (i) Lasang to 
Central via R. Castillo, and (ii) Lasang to Central via JP Laurel, and returning on the 
same paths. This would have the effect of stretching the former Sasa–Castillo route 
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and redistributing the passenger loads more evenly. Also, it removes the large 
overlaps with circular routes.  

(ii) Reduction of PUVs: The average occupancy rate of the routes in this cluster is 
relatively high. Therefore, it is not necessary to reduce the number of assigned PUVs. 
A possible exception is the Sasa–J.P. Laurel route, where the number of assigned 
PUVs is 392 with an occupancy rate averaging 40%. Similarly, in the Panacan–
Cabaguio route, the proportion of PUJs is very small and its occupancy rate is low. On 
the other hand, the multicabs on the Tibungco–Cabaguio, Tibungco–Roxas, Panabo–
Davao, and Lasang–Sasa routes may also be decreased for the same reason.  

(iii) Modification of Routes: Since the road links in the CBD are too circuitous, it is 
recommended that they be modified so as to go directly to M. Roxas Avenue (as the 
central hub) and then turn back. The Malabug to Central route via Buhangin has a 
different inbound and outbound path once it enters the CBD. This should be simplified 
by making the inbound the same as the outbound. 

Table IV.5 Modified Routes for Cluster E 

Route Code Route Name 
E01 Lasang to Central via R. Castillo (integrates Bunawan–Sasa and Lasang–Roxas) 
E02 Lasang to Central via JP Laurel (integrates Bunawan–Buhangin) 
E03 Lasang to Central via Buhangin and JP Laurel 
E04 Sasa to Central via R. Castillo 
E05 Sasa to Central via J.P.  Laurel  
E06 Panacan to Central via J.P.  Laurel 
E07 Panacan to Central via Buhangin 
E08 Panacan to SM via J.P.  Laurel–Quirino–Quimpo 
E09 Panacan to Central viaIlustre (for verification) 
E10 Tibungo to Central via R. Castillo (same as Tibungco–R.Castillo w/out the J.P. Laurel 

loop back) 
E11 Tibungo to Central via J.P.  Laurel (replaces Tibungco–Cabaguio) 
E12 Doña Pilar–Roxas(for verification) 
E13 Malabog to Central via R. Castillo 
E14 Malabog to Central via Buhangin 

 Panabo–Davao/Panabo–Buhangin (technically, inter-urban, overlaps with E02) 
Source: SUTra-DC Project Team, 2011. 

f) Cluster F: CBD Circular Corridor 
91. The major roads with the most number of circular routes and frequencies are C. 
Bangoy, J.P. Laurel, San Pedro, and C.M. Recto. All routes have high levels of supply in 
terms of number of operating units. However, nine routes out of 11 have load factors less 
than 0.60, indicative of oversupply. All routes have very low average travel speeds, most 
likely due to traffic congestion and long dwell times. 

(i) Reduction of PUVs: The routes with particularly low occupancy include Route 4, 
Route 5a and Route 11. On the same situation, although not as bad, are the routes to 
Obrero and Route 8 which are dominated by multicabs. 

(ii) Modification of Routes: Since these routes in the CBD are too complicated for 
commuters, it is recommended that they be reorganized so as to minimize overlaps 
among themselves and the inner segments of routes belonging to clusters A to E. 
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92. Due to the high number of operating units per route and their varied route alignments, 
merging of routes has not been done. The routes can stand simplification to avoid duplication 
with routes in clusters A to E and to make them intuitively familiar to commuters. Generally, 
the clockwise movement should have the same path as the counter-clockwise direction in 
order to gain familiarity and habitualness of commuters. A more detailed study should be 
undertaken since many radial routes can be chopped before entering the CBD. For example, 
the Waan to Pichon route ends outside the CBD. In Table IV.6, no change in route description 
has yet been recommended. 

Table IV.6 Modified Routes for Cluster F 

Route Code Route Name 
F01 Route 10 
F02 Route 4 
F03 Route 6 
F04 Route 11 
F05 Route 2a 
F06 Route 8 
F07 Route 5a 
F08 Obrero 
F09 Route 3a& 3b 
F10 Route 13 
F11 Route 1a & 1b 

Source: SUTra-DC Project Team, 2011. 

93. It is observed that the following main roads in the CBD, where circular routes are 
operating, are also covered by various routes in clusters A to E: J.P. Laurel Avenue, Leon 
Garcia, Quezon Boulevard, C. Bangoy, and part of Magallanes. 

94. It is recommended that the circular routes along these main roads be rerouted to 
secondary parallel roads.  This will need a more detailed route alignment planning to satisfy 
PT objectives of demand satisfaction, reasonable profit in operation, and minimum effect on 
traffic congestion in affected roads. 
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Figure IV.1 The Coverage of Circular Routes 
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95. Some examples are shown below on possible modifications of CBD circular routes.  
To reduce congestion from main roads where these routes are duplicating the radial routes 
and improve their operational efficiency in terms of increased frequency with sufficient 
passenger demand, the following route modifications are suggested. 

(v) For Route 04 (F02) 
96. Figure IV.2 shows the current alignment of this route.  It is observed that the route is 
serving the major roads, i.e., J.P. Laurel, C.M. Recto, San Pedro, Quezon Blvd., Leon Garcia, 
Cabaguio, where radial routes are also operating. To serve the inner CBD bounded by the 
main roads mentioned above, the following route modifications may be considered: 

• A loop from Rizal/De Jesus, then to A. Quezon, Genpesaw, Sta. Ana, F. Bangoy, 
Lapulapu, Decudao, Veloso, 
Porras, A. Loyola, Sobrecarey, 
De Guzman, Guerrero, P. Gomez 
to Rizal/De Jesus. 

• Variations can be via Suazo or 
Chavez from Sobrecarey to P. 
Gomez. 

97. To link areas outside the inner 
CBD mentioned above with areas inside 
the said inner CBD areas are circulatory 
routes which are currently serving roads, 
not in duplication with the radial routes, 
such as: 

• A loop from Bonifacio/A. Quezon: 
A. Quezon, Jacinto, F. Torres, L. 
Jaena, Mt. Apo, Legaspi, 
Bonifacio. 

• A loop from Rizal/De Jesus: 
Rizal, Lepaspi, Camus, Tavera, 
F. Torres, A. Loyola, Dacudao, P. 
Gomez, De Jesus. 

 

g) Route 06 (F03) 
98. To avoid duplication at C. Bangoy, Route 06 (F03) can be modified as follows: 

• From R. Magsaysay to L. Guerrero, D. Ponce, P. Gomez, De Jesus, A. Bonifacio, 
Bolton St, then follow the original path, i.e., Rizal, Malvar, Torres, L. Jaena, Arellano, 
Jacinto to Magsaysay. 

• Other route modifications can be considered following the above principle. 

 

Source: Drawn by SUTra-DC Project Team  using City-

Figure IV.2 Overlaps of Radial Routes with 
Route F02 
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C. Impacts of Route Improvements 

Higher Load Factors and Incomes 

99. If the improvement measures discussed in the previous section are implemented, the 
productivity of PUVs will be enhanced. As a result of the changes, the resultant effects on 
average occupancies are estimated by route and by cluster. Table IV.7 summarizes the likely 
impacts of route modifications by cluster. 

100. Since the number of routes to be abolished and operational units to be reduced at 
specific routes are not significant, the increase in average occupancy rate is also not much, 
i.e., only a scant 1 to 2% increase as a whole. However, if the uniform percentage of reducing 
PUVs trips (= number of assigned PUVs) is applied by cluster, the effects are significant. 
When a 5% trip reduction is applied for clusters A, B, and C, 30% for Cluster F, and 30–40% 
for designated routes such as Buhangin and Sasa–J.P. Laurel Avenue, the average 
occupancy rates would jump to 57% for PUJs and 59% for multicabs. 

Table IV.7 Comparison of Occupancy Rates with Reduction of Units 

Present 
Situation 

After Improvement A: 
Merging of Route + Reduction of PUVs 1) 

After Improvement B: 
Improvement A + Reduction of PUVs 2) 

Ave. Occupancy 
Rate (%) 

No. of Round Trips 
Reduced 

Ave. Occupancy 
Rate (%) 

Ave. Occupancy Rate 
(%) 

Cluster 

PUJ Multicab PUJ Multicab PUJ Multicab 

Reduction Rate (%) in the No. of 
Round Trips 

PUJ Multicab 
A 56 46 4 14 57 47 5% for all routes 60 49 
B 45 66 0 20 46 - 5% for all routes 49 - 
C 47 51 154 5 48 53 5% for all routes 50 56 
D 57 56 52 7 58 57 40% for Buhangin Route only 66 65 
E 66 48 9 19 66 48 30% for Sasa–JP Laurel Route only 68 56 
F 34 41 29 46 34 42 30% for all routes 49 39 

Total 49 48 248 111 50 50 - 57 59 
Source: SUTra-DC Project Team, 2011. 
1)  Including abolition of routes (Dacoville in Cluster A and Lubogan in Cluster C) and reduction of PUVs for specific routes mentioned in the report., 
2)  In addition to Improvement A, a uniform percentage of reduction of PUVs by cluster is applied. 

Decongested Main CBD Roads 

101. A summary of the number of PUJ routes and the corresponding 12-hour jeepney 
frequency on these roads are shown in Table IV.8. Mapping the data leads to Figure IV.3. 

Table IV.8 Number of PUV Routes and 12-Hour Frequencies 

Road Link Direction No. of PUJ 
Routes 

12-Hour Frequency 
(PUJ Vol.) 

R. Castillo to Cabaguio 5 948  J.P. Laurel Avenue 
Cabaguio to R. Castillo 11 2,802 
J.P. Laurel to Cabaguio 4 663 R. Castillo Street 
Cabaguio to J.P. Laurel 1 718 
J.P Laurel to R.Castillo 4 1,361  Cabaguio Avenue 
R. Castillo to JP Laurel 3 1,714 
J.P Laurel to R.Castillo 3 1,315 Dacudao Avenue 
R Castillo to J.P.Laurel 2 539 
Cabaguio to Quirino 5 948 J.P. Laurel Avenue 
Quirino to Cabaguio 25 7,946 
J.P. Laurel to Lapulapu 2 408 Sta. Ana Avenue 
Lapulapu to J.P. Laurel 6 1,063 

Quirino Avenue CM Recto to Magallanes 25 6,604 
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Road Link Direction No. of PUJ 
Routes 

12-Hour Frequency 
(PUJ Vol.) 

Magallanes to CM Recto 12 1,386 
R. Magsaysay to R. Castillo 3 2,424 Leon Garcia 
R. Castillo to R. Magsaysay 11 3,244 
Leon Garcia to Suazo 6 1,992 R. Magsaysay Avenue 
Suazo to Leon Garcia 8 1,991 
Quirino to M. Roxas 11 3,011 C.M. Recto Avenue 
M. Roxas to Quirino 20 1,419 
C.M. Recto to Quezon Blvd. 19 3,971 M. Roxas Avenue 
Quezon Blvd. to C.M. Recto 18 1,370 
Quirino to San Pedro 15 4,663 C. Bangoy 
San Pedro to Quirino - - 
Magallanes to M. Roxas 21 7,071 C.M. Recto Avenue 
M. Roxas to Magallanes - - 
M. Roxas to Magsaysay 5 2,302 Quezon Boulevard 
Magsaysay to M. Roxas 7 3,035 
M. Roxas to Sandawa 16 1,519 Quezon Boulevard 
Sandawa to M. Roxas 18 2,796 
Quezon Blvd. to C.M. Recto 10 4,530 San Pedro 
C.M. Recto to Quezon Blvd. - - 
C.M. Recto to C. Bangoy 5 2,358 San Pedro 
C. Bangoy to C.M. Recto - - 
C. Bangoy to Quirino 16 5,946 San Pedro 
Quirino to C. Bangoy - - 
C.M. Recto to Quezon Blvd. 2 1,493 Magallanes 
Quezon Blvd. to C.M. Recto - - 
Quirino to C.M. Recto 13 5,754 Magallanes 
C.M. Recto to Quirino - - 
Sandawa to Magallanes 30 6,964 Quirino Avenue 
Magallanes to Sandawa 24 5,074 
Quimpo to Sandawa 20 2,945 MacArthur Highway 
Sandawa to Quimpo 25 4,110 
Sandawa to MacArthur 14 2,856 Quimpo Boulevard 
MacArthur to Sandawa 14 938 

Source: Public Transport Terminal Surveys, SUTra-DC, 2011. 

 

 

Source: Public Transport Terminal Surveys, SUTra-DC, 2011. 

Figure IV.3 PUV Traffic Volumes on Major Roads in the CBD 
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102. In selecting road links for the traffic capacity analysis, the following benchmarks were 
adopted: (i) road links with five PUJ routes and above, and (ii) road links with 12-hour 
frequencies of 2,000 PUJs and above. 

103. In terms of road usage, fewer than five routes in a link is considered low and will not 
considerably affect the link’s traffic situation. However, the more important indicator would be 
the volume of PUJs using the link or what is also known as frequency. To establish the 
benchmark for this factor, the following conditions were considered: 

(i) A 12-hour frequency of 1,000 jeepneys translates to a peak hour volume of 150 
pcu/hr. If urban road capacity is 720 passenger car units (pcu)/lane/hr, the ratio of 
jeepney to lane capacity is 0.21. This can be considered a low value and quite 
tolerable; 

(ii) On the higher end, a 12-hour frequency of 2,500 jeepneys has a peak hour volume of 
375 pcu/hr, resulting in a jeepney ratio of 0.52. This can be considered high, with 
jeepneys occupying  more than 50% of a lane; 

(iii) Similarly, a 12-hour frequency of 2,000 jeepneys has a jeepney ratio of 0.42. For 
purposes of this analysis, this can be considered as a benchmark for PUJ volume. 

104. Based on the above benchmarks, the affected roads were subjected to traffic 
analysis. Note that there are links with more than five jeepney routes but with less than 2,000 
PUJs in a 12-hour frequency (e.g., M. Roxas Avenue from Quezon Boulevard to C.M. Recto 
Avenue with 18 routes and only 1,370 PUJs for 12 hours).  In this case, the link is not 
considered for analysis because the volume is the governing factor. 

105. The road sections with high jeepney usage based on the above benchmarks are 
shown on Table IV.9. 

Table IV.9 CBD Road Sections with High PUV Volumes 

Road 
Link Direction No. of PUJ 

Routes 
12-Hour Frequency 

(PUJ Vol.) 
1 Cabaguio to R. Castillo 11 2,802 
2 Quirino to Cabaguio 25 7,946 
3 Recto to Magallanes 25 6,604 
4 Magsaysay to R. Castillo 3 2,424 
5 R. Castillo to Magsaysay 11 3,244 
6 Quirino to Roxas 11 3,011 
7 Recto to Quezon Blvd. 19 3,971 
8 Quirino to San Pedro 15 4,663 
9 Magallanes to M. Roxas 21 7,071 
10 M. Roxas to Magsaysay 5 2,302 
11 Magsaysay to M. Roxas 7 3,035 
12 Sandawa to M. Roxas 18 2,796 
13 Quezon Blvd, to Recto 10 4,530 
14 Recto to C. Bangoy 5 2,358 
15 C. Bangoy to Quirino 16 5,946 
16 Quirino to CM Recto 13 5,754 
17 Sandawa to Magallanes 30 6,964 
18 Magallanes to Sandawa 24 5,074 
19 Quimpo to Sandawa 20 2,945 
20 Sandawa to Quimpo 25 4,110 
21 Sandawa to MacArthur 14 2,856 

Source: Public Transport Terminal Surveys, SUTra-DC, 2011. 
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106. Further analysis of the above CBD road links involved the comparison of the 
estimated peak hour volume of PUJs in passenger car units (pcu) per hour and the 
determination of the ratio of jeepney volume to the road link capacity, both in pcu per lane per 
hour.  Table IV.10 shows the results of the analysis. 

Table IV.10 Traffic Analyses of Roads in the CBD 

Road 
Link Direction No. of 

Lanes PUJ Ratio 

1 Cabaguio to R. Castillo 2 0.29 
2 Quirino to Cabaguio 2 0.83 
3 Recto to Magallanes 2 0.69 
4 Magsaysay to R. Castillo 2 0.25 
5 R. Castillo to Magsaysay 2 0.34 
6 Quirino to Roxas 2 0.31 
7 Recto to Quezon Blvd. 2 0.41 
8 Quirino to San Pedro 2 0.48 
9 Magallanes to M. Roxas 2 0.74 
10 M. Roxas to Magsaysay 2 0.24 
11 Magsaysay to M. Roxas 2 0.32 
12 Sandawa to M. Roxas 2 0.29 
13 Quezon Blvd. to Recto 2 0.47 
14 Recto to C. Bangoy 2 0.25 
15 C. Bangoy to Quirino 2 0.62 
16 Quirino to CM Recto 2 0.60 
17 Sandawa to Magallanes 2 0.73 
18 Magallanes to Sandawa 2 0.53 
10 Quimpo to Sandawa 2 0.31 
20 Sandawa to Quimpo 2 0.43 
21 Sandawa to MacArthur 2 0.30 

Source: Public Transport Terminal Surveys, SUTra-DC, 2011. 

107. From the above table, the CBD road links with high PUJ ratios, i.e., more than 0.5, are 
those where route modifications are recommended. These links are: 

(i) J.P. Laurel Avenue (Quirino to Cabaguio); 
(ii) Quirino Avenue (Recto to Magallanes); 
(iii) C.M. Recto Avenue (Magallanes to Roxas); 
(iv) San Pedro (C. Bangoy to Quirino); 
(v) Quirino Avenue (Sandawa to Magallanes); 
(vi) Quirino Avenue (Magallanes to Sandawa); and 
(vii) Magallanes (Quirino to C.M. Recto). 

108. The number of PUJ routes and corresponding PUJ frequencies currently serving the 
above links are shown on Figure IV.4.  General recommendations on possible PUJ circulation 
modifications are given in subsequent paragraphs. 
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a) J.P. Laurel Avenue (Quirino to Cabaguio) 

109. The number of PUJ routes on J.P. Laurel Avenue and their corresponding volumes 
per cluster are shown in Table IV.11. 

Table IV.11 PUV Routes and Frequencies on JP Laurel Avenue 

Cluster No. of Routes 12-Hour Frequency 
C 3 1,294 
D 7 1,709 
E 8 1,025 
F 7 3,918 

Total 25 7,946 
Source: Public Transport Terminal Surveys, SUTra-DC, 2011. 

110. Based on the directional flow, the above jeepney services are exiting through J.P. 
Laurel.  To reduce PUJ volume, about 50% of the above volume can be rerouted from J.P. 
Laurel Avenue to Sta. Ana and R. Castillo to reduce the PUJ ratio of 0.41 on the said link. 

b) Quirino Avenue (Recto to Magallanes) 

111. The number of PUJ routes on Quirino Avenue and their corresponding volumes per 
cluster are shown in Table IV.12. 

Table IV.12 PUV Routes and Frequencies on Quirino Avenue 

Cluster No. of Routes 12-Hour Frequency 
B 12 706 
C 10 3,536 
D 1 1,031 
F 2 1,331 

Total 25 6,604 
Source: Public Transport Terminal Surveys, SUTra-DC, 2011. 

Source: Public Transport Terminal Surveys, SUTra-DC, 2011.
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112. More than 50% of the jeepneys belong to Cluster C routes.  About 50% of these can 
be rerouted from Quirino Avenue to possibly C.M. Recto Avenue up to M. Roxas Avenue.  
This will reduce the jeepney ratio of 0.50 along Quirino Avenue. 

c) C.M. Recto (Magallanes to Roxas) 

113. The number of PUV routes on CM Recto Avenue and their corresponding volumes 
per cluster are shown in Table IV.13. 

Table IV.13 PUV Routes and Frequencies on CM Recto Avenue 

Cluster No. of Routes 12-Hour Frequency 
A 8 920 
C 7 2,730 
F 6 3,421 

Total 21 7,071 
Source: Public Transport Terminal Surveys, SUTra-DC, 2011. 

114. The link is mainly served by routes from clusters C and F. About 50% of the jeepneys 
from these clusters may be rerouted to San Pedro Street and Quezon Boulevard, resulting in 
a jeepney ratio of a 0.42 on the link. 

d) San Pedro (C. Bangoy to Quirino) 

115. The number of PUV routes on San Pedro Street and their corresponding volumes per 
cluster are shown in Table IV.14. 

Table IV.14 PUV Routes and Frequencies on San Pedro Street 

Cluster No. of Routes 12-Hour Frequency 
A 1 113 
C 8 2,424 
F 7 3,409 

Total 16 5,946 
Source: Public Transport Terminal Surveys, SUTra-DC, 2011. 

116. Almost 60% of the jeepneys are from Cluster F. About 50% of these routes and 30% 
of Cluster C jeepneys maybe rerouted to parallel secondary roads in the vicinity, resulting in a 
jeepney ratio of 0.37 on the link. 

e) Quirino Avenue (Sandawa to Magallanes) 

117. The number of PUJ routes on Quirino Avenue eastbound and their corresponding 
volumes per cluster are shown in Table IV.15. 

Table IV.15 PUV Routes and Frequencies on Quirino Avenue, Eastbound 

Cluster No. of Routes 12-Hour Frequency 
A 17 1,338 
C 10 4,140 
E 1 94 
F 2 1,392 

Total 30 6,964 
Source: Public Transport Terminal Surveys, SUTra-DC, 2011. 

118. Routes under Cluster C account for about 60% of the jeepney volume on this link.  
About 60% of the jeepneys in Cluster C may be rerouted to parallel secondary roads in the 
vicinity, resulting in a jeepney ratio of 0.47 on the link. 
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f) Quirino Avenue (Magallanes to Sandawa) 

119. The number of PUJ routes on Quirino Avenue westbound and their corresponding 
volumes per cluster are shown in Table IV.16. 

Table IV.16 PUV Routes and Frequencies on Quirino Avenue, Westbound 

Cluster No. of Routes 12-Hour Frequency 
A 1 113 
B 11 700 
C 9 2,468 
F 3 1,793 

Total 24 5,074 
Source: Public Transport Terminal Surveys, SUTra-DC, 2011. 

120. About 50% of the jeepney volume in Cluster C may be rerouted to parallel secondary 
roads in the vicinity, resulting in a jeepney ratio of 0.40 on the link. 

g) Magallanes (Quirino to C.M. Recto Avenue) 

121. The number of PUV routes on Magallanes Avenue and their corresponding volumes 
per cluster are shown in Table IV.17. 

Table IV.17 PUV Routes and Frequencies on Magallanes Avenue 

Cluster No. of Routes 12-Hour Frequency 
C 8 2,923 
D 1 1,031 
F 4 1,800 

Total 13 5,754 
Source: Public Transport Terminal Surveys, SUTra-DC, 2011. 

122. About 30% of the jeepneys each from clusters C and F may be rerouted to parallel 
secondary roads in the vicinity, resulting in a jeepney ratio of 0.45. 

Decongested Entry/Exit to CBD 

123. The decongestion impact of route modifications can be examined also as to the entry 
and exit routes of the radial routes to and from the CBD. Four out of five routes enter the 
CBD. 

a) Cluster C Routes 
124. Many routes in this cluster use MacArthur Highway both as entry and exit road to/from 
the CBD.  A few routes, however, use Quimpo Boulevard as entry road and MacArthur 
Highway as exit road.  Several routes are circuitous, as shown in the number of roads used in 
the turning paths. 

125. For this cluster, the following route alignments are recommended. Existing routes may 
have to be distributed among these routes so as to relieve current roads with high jeepney 
usage from high jeepney volumes and make M. Roxas a central turning point.  Figure IV.5 
shows the paths of these routes to/from the CBD. 
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Point of Entry Turning Paths Point of Exit 
Quimpo Blvd Quezon Blvd–M. Roxas–C. Bangoy–Quirino MacArthur Highway 

MacArthur Highway Quirino Ave–Magallanes–Quezon Blvd–M. Roxas–C. 
Bangoy–Quirino 

MacArthur Highway 

MacArthur Highway Quirino Ave–San Pedro–CM Recto–M. Roxas–Quezon Blvd Quimpo Blvd 

126. Parallel secondary roads to Quirino Avenue may have to be utilized to reduce jeepney 
volume between Sandawa and Magallanes.  Likewise, alternative paths along San Pedro, 
Quezon Boulevard, and R. Magsaysay may be considered. 

 

b) Cluster D Routes 
127. Routes in this cluster use D. Quinones as both entry and exit road.  Compared with 
Cluster C routes, these are relatively simple and are following more direct paths.  The route 
alignments below are recommended.  Existing routes may have to be distributed among 
these recommended routes to ensure tolerable jeepney volumes in busy roads.  Figure IV.6 
shows the proposed paths for Cluster D routes. 

Point of Entry Turning Paths Point of Exit 
D Quinones J.P. Laurel–C.M. Recto–R. Magsaysay–C. Bangoy–C.M. Recto–

J.P. Laurel 
D Quinones 

D Quinones J.P. Laurel–C.M. Recto–M. Roxas–side roads–R. Magsaysay–
side roads–Sta. Ana–Lapulapu–Dacudao 

D Quinones 

D Quinones Dacudao–Leon Garcia–R. Magsaysay–Lapulapu–Dacudao D Quinones 

Source: Public Transport Terminal Surveys, SUTra-DC, 
2011. 
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Figure IV.5 Recommended Modifications of Entry/Exit to CBD for Cluster C Routes 
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c)  Cluster E Routes 

128. Routes in this cluster use R. Castillo, J.P. Laurel and D. Quinones as entry and/or exit 
roads, with several variations in turning paths within the CBD.  To minimize volume of jeepney 
usage, routes in this cluster may have to be distributed among these recommended route 
alignments:   

Point of Entry Turning Paths Point of Exit 
R Castillo Leon Garcia–Quezon Blvd.–M. Roxas–CM Recto–J.P. Laurel 

(Magsaysay Avenue can be an alternative to M Roxas) 
JP Laurel 

JP Laurel CM Recto–C. Bangoy–Magallanes–Quezon Blvd.–Leon Garcia R Castillo 
JP Laurel Cabaguio–Leon Garcia–M. Roxas–C.M. Recto–J.P. Laurel 

(Alternatively, via Sta. Ana, Lapu-lapu from CM Recto.) 
JP Laurel 

D Quinones J.P. Laurel–C.M. Recto–M. Roxas–side roads–R. Magsaysay–
J..P Laurel 

D Quinones 

 

Figure IV.7 Recommended Modifications of Entry/Exit to CBD for Cluster E Routes 

 

Source: SUTra-DC Project Team Alternative path
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Figure IV-6 Recommended Modifications of Entry/Exit to CBD for Cluster D Routes 
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V. IMPLEMENTATION ARRANGEMENTS 

A. Summary of Recommendations 

Route Adjustments 

129. The key modifications to improve the PUV route network of Davao are the following: 

• Delete topologically similar routes within the same cluster. They can be identified 
when two routes share the same paths or road sections throughout their respective 
end points. Deleting such routes will reduce the number from 94 to about 65 routes. 
The affected units will be assigned to the surviving route; 

• Make the outbound path from the Poblacion retrace or loop back to the inbound path 
to make the route simpler and more familiar to commuters; 

• Remove the circuitous paths of the radial routes, i.e., routes in Clusters A to E, as 
they enter and leave the CBD to achieve faster turnarounds and minimize overlaps 
with the Circular routes (Cluster F); and, 

• Create a central interchange hub for all the radial routes going to/from the CBD. This 
will serve as the common turning points. The widest road in Davao, i.e., M.Roxas 
Avenue, can perform this role with its wide median. Several turning slots – one for 
each cluster - can be introduced throughout its long stretch to disperse the PUV traffic 
and avoid congestion. By calling this hub as “Central”, the routes destined to the CBD 
can then use this as a node or terminus in its route description. A salutary benefit is 
convenience to commuters. From ‘Central’, one can take a ride to anywhere in the 
city.      

Ancillary Measures  

a) Color Coding by PT Corridor 
130. The PUV route improvement plan calls for routes clustering by major corridor. The 
plan has recommended six (6) major clusters. For efficiency in operation, monitoring and 
enforcement as well as for ease and convenience to the riding public, each major cluster or 
corridor is assigned a color code, to wit: 

(i) Orange for Cluster A (Toril Corridor) 
(ii) Pink for Cluster B (Calinan Corridor) 
(iii) Brown for Cluster C (Ulas, Matina, Maa Corridor) 
(iv) Blue for Cluster D (Buhangin/Diversion Road Corridor) 
(v) Green for Cluster E (Panacan/Sasa Corridor) 
(vi) Red for Cluster F (CBD Circular) 

131. Color coding is a visual tool in identifying the service area of each cluster and in 
ensuring that only legitimate PUV units can operate in their respective routes.  Details in 
implementing this measure can be drawn up by the City Government and LTFRB in 
consultation and coordination with PUV associations.  The above color code assignment is 
only indicative and may be altered during the finalization of the scheme. A good reference for 
this measure is Olongapo City PT Color Coding Scheme (Figure V.1). Commuters can easily 
identify the routes they can take via the color and route number.  
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Source: MMUTSTRAP Part B1, 1984. 

 
 
 
 
 
 
 
 
 
 
 

 
b) Organization of PUV Associations  

132. Like other cities in the Philippines, public transport operation in Davao City is 
fragmented. Generally, the fleet size is fewer than two units per operator. As a result, there is 
no unified system of dispatching and scheduling of vehicles and drivers. Vehicles compete on 
the road for that one more extra passenger, and to wait at loading points when demand is low 
during off-peak periods. Drivers work in excess of 13 hours a day, seven days a week. With 
more than 9,000 operators, it becomes nearly impossible for LTFRB to monitor service levels 
and compliance. This is where route associations can step in. Through them, organized 
operations along their respective theater of operations can be managed. They can police their 
own ranks and ensure that ‘colorum’ or illegal units do not intrude. Organized operation 
should consist of dispatching of units properly, promoting friendly competition among 
operators, giving equal opportunities to association members in deriving reasonable incomes 
from operation, and disciplining members as far as following public transport and traffic rules 
and regulations is concerned.  

133. Government agencies such as LTFRB, the City Government and traffic enforcement 
agencies need to coordinate only with a handful of route associations in drawing up mutually 
beneficial programs. 

c) Provision of Decent PT Infrastructure   
134. For too long has the government left public transport in the hands of the private 
sector. An efficient and effective public transport system involves a public-private partnership. 
Where service providers are atomized and fragmented, only government can provide for 
terminals and passenger waiting sheds since they also entail: 

(i) Consideration of passenger safety and convenience in transferring from one mode to 
another; 

(ii) Non-disruption of traffic flows along the roads when passengers board or alight; 
(iii) Proper location of terminals and stops, mostly on public space; and, 

Figure V.1 The Olongapo Example: Route Coloring and Numbering  
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(iv) Scaling of waiting sheds with the volume of passengers and number of PT vehicles to 
avoid excessive dwell times. 

For Further Studies 

135. The suggested route modifications, particularly those involving changes in road links 
within the CBD, need to be assessed from a traffic engineering standpoint. As indicated in the 
preceding section, the general principle of making the routes go as direct as possible to 
“Central” hub and for the inbound to be the same as the outbound path must be tempered by 
local traffic considerations. Some of the road links maybe one-way, and hence the PUV 
cannot return on the same road link without violating traffic regulations. On the other hand, it 
may be more practical to change the prevailing one-way direction. Because of the limitations 
of the Sutra-DC study, a more detailed traffic engineering evaluation could not be done. 

136. Geometric engineering improvements need to be instituted on the M. Roxas Avenue, 
which is being proposed in this Report to become the hub of the public transport route 
network. There has to be several turning slots along the stretch of the avenue; their specific 
locations and dimensions are beyond the scope of the Sutra-DC Project team. It is also 
recommended that the number and locations of passenger waiting sheds along this avenue, 
as well as in major transfer points outside the CBD, be determined under the filter of a 
detailed traffic engineering study.  

137. To expand further the sustainable urban transport paradigm in Davao City, a study 
should be initiated on the retrofitting or replacement of PUVs into less polluting and more 
energy efficient vehicles. The circulatory routes are ideal for piloting, either: (a) the electric 
vehicles similar to, or better than, the e-jeepneys being tested in the cities of Makati, Bacolod, 
and Puerto Princesa; or (b) the eco-Jeepney program of the Department of Energy that 
replaces fuel into auto-LPG or CNG. 

138. One of the surveys made in the course of Sustra-DC sought Commuters’ views on a 
desirable mode of public transport for Davao City. The respondents chose LRT (57%) and 
Electric Jeepneys (39%) in their top two preferences. 

Table V.1 Choice for Sustainable Mode of Public Transport 

Type of Modes Total % 
Electric Tricycle 404 25 
Electric Jeepneys 643 39 
Bus Rapid Transport (BRT) 300 18 
Light Rail Transit (LRT) 933 57 
Mass Rail Transit (MRT) 526 32 
Compressed Natural Gas (CNG) Buses 74 4 
Others 110 7 

Source: Sustra-DC Survey Team, 2011 
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B. Action Plan 

Enactment of a New/Revised Ordinance 

139. In other parts of the Philippines, the normal course is for the LTFRB to lead the 
implementation of the route improvements and ancillary measures. In the case of Davao, the 
implementation has to be initiated by the City via an amendment of Ordinance 108-2008 
which defined the PUV routes in the city and ordered a re-routing scheme. The LTFRB can 
take a supportive role – by adopting the ordinance as its reference in issuing franchises for 
buses, jeepneys, multi-cabs, and Filcabs. The objective should be 100% congruence between 
the City ordinance and actions of LTFRB with regard to PUVs operating within the City 
boundary.  

140. The ordinance should also include: 

(i) Provisions for color-coding, such that vehicles in one cluster will sport a single color 
different from the colors of vehicles in other clusters; 

(ii) Adoption of route numbers and standard route descriptions, to be displayed 
prominently on the vehicles; 

(iii) Schedule of penalties for violations of the ordinance, the fines to be earmarked into a 
Sustainable Urban Transport Fund. 

141. With a few exceptions, the LTFRB Regional Office has taken a supportive role. Due to 
manpower limitations, it may also cede the initial evaluation of any application for a new 
franchise to the City and to act only on new or amendments to existing Certificates of Public 
Convenience (i.e., franchise) if endorsed by the city’s Transportation Management and 
Coordination Board (TMCB).  

142. However, the final decision on the route improvements cannot be decided by the City 
or LTFRB alone. The other stakeholders would have to be heard – by subjecting the 
proposed Ordinance to a public hearing. Also, there must be a period of flexibility where minor 
corrections have to be adopted during the first few weeks of implementation. A trial 
implementation should probably precede the enactment of the ordinance. 

143. Furthermore, if a legalistic process is followed, the operators would have to apply for 
amendments to the LTFRB. But the better course is for LTFRB to issue decisions or orders 
motu propio after the endorsement of TMCB. 

144. In view of the fact that the City has an operational GIS, it is recommended that the 
LTFRB order be accompanied by a GIS map from the City showing the actual road links to be 
followed by the route.  

Organization of Route Associations 

145. The City has taken the burden of providing training program for PUV drivers. Its 
coverage should be expanded to include organizational work, with the support of the 
Cooperative Development Authority and the LTFRB. The objective is to reduce the adverse 
effects of industry fragmentation group and achieve some degree of cooperation among 
drivers and operators running on the same cluster or running on the same corridor. There are 
already some associations, but they are few. Some are intended to be political organisms 
rather than real transport associations that could regulate their members, impose service 
standards, set up a common dispatching and scheduling system, and provide safety net to its 
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members. Success in this area will actually help LTFRB achieved its basic mission. Hence, 
LTFRB should order mandatory membership as part of franchise renewal.   

146. It is recommended that the Route Association be nurtured into assuming the following 
roles: 

(i) Handling the administrative chores of franchise renewal and annual vehicle 
registration and inspection; 

(ii) Self-regulating its corridor of operations to keep out intruders or “colorums” and keep 
in its members, as well as to discipline its members over fares, public service 
obligations, and road safety regulations; 

(iii) Dispatching and scheduling, of PUV units and drivers to limit working hours below 50 
hours a week and to interweave vehicle maintenance works; 

(iv) Setting up and managing mutual fund that would permit work rotations, where a 
member gets a paid off-day in a week; 

(v) Pooling repairs and maintenance to achieve economies of scale, in parts procurement 
and servicing; 

(vi) Influencing its members to meet loan obligations on time, and to comply with other 
government directives and programs.  

Adoption of Vehicle and Service Standards 

147. DOTC and LTFRB should define standards for vehicles for hire, rather than leave this 
to the market or to improvisation. On glaring omission is in vehicle body standards in terms of 
passenger seat accommodation, size, seating arrangements, entry/exit, minimum 
horsepower, and vehicle emission in line with DENR’s regulations.  

148. In addition, the LTFRB should abandon the impractical ‘route measured capacity’ rule 
and focus on frequency standards. These should address the aspects of reliability and 
adequacy, which requires proper observance of two (2) key indicators. These are passenger 
waiting time at terminals and stops and travel time along the route.  Reasonable waiting time 
shall be five (5) minutes and below during peak hours and this can be achieved by proper 
dispatching and proper enforcement of vehicle dwell time at terminals and stops. Travel time 
along a given route depends on traffic condition. While it can be conceded that road-based 
PT services are dependent on road traffic conditions, it is possible to impose minimum service 
frequencies or headways. A good component of PT service frequency improvement therefore 
is proper traffic management. 

149. For safety and drivers’ health, the LTFRB should also impose standards on working 
hours in cooperation with the Department of Labor. 
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I. INTRODUCTION 

1. This report constitutes Volume 3 of the five-volume technical reports on Sustainable 
Urban Transport in Davao City under TA 7243-REG: Implementation of Asian City Transport 
– Promoting Sustainable Urban Transport in Asia Project. For brevity, the study is referred to 
as SUTra-DC.  

2. The other volumes (and study components) of SUTra-DC are as follows: 

(i) Volume 1: Sustainable Urban Transport Vision and Land Use Management; 
(ii) Volume 2: Public Transport Route Improvements; 
(iii) Volume 4: Prefeasibility Study of a Mass Transit System; and 
(iv) Volume 5: Sustainable Urban Transport Fund and Public Transport Infrastructure 

Investments. 

3. The interrelationships of the study components are illustrated in Figure I.1 The 
unifying and edifying element is the strategic vision that tells: who Davao is, where it wants to 
go, and what will guide its journey. Its transport system is as much the result, as well as a 
cause, of its urban structure. Properly planned, the urban land use could reduce, if not avoid, 
the need to travel. A public transport system, however, needs a route network that is 
accessible, served by energy-efficient low-emission vehicles, and supported by commuter-
friendly infrastructure and facilities. A higher-capacity mass transport mode (e.g., BRT, LRT, 
etc.) may be added to improve the overall capacity, efficiency, and sustainability of the public 
transport system. To realize all of these, however, an urban transport fund has to be 
established.     

 
 

 

 

 

 

 

 

 

 

 

Figure I.1 Framework and Interrelationships of Study Components 

 

4. Transforming existing public transport into low-emission and low-pollution means of 
transport (“green transport”) is one of the components of the study on Sustainable Urban 
Transport in Davao City (SUTra-DC) under TA 7243-REG: Implementation of Asian City 
Transport – Promoting Sustainable Urban Transport in Asia Project. 
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5. The object of “green transport” can either be: the tricycles for hire, or the public utility 
jeepneys (comprising jeepneys and multicabs, analogous to mini-buses in other countries), or 
both. This report on fleet modernization focuses on the first category, i.e., tricycles, for 
reasons that are explained in the second chapter of this volume. The third chapter discusses 
the technology options, as well as the underlying economics, for achieving “green” tricycles. 
This is followed by a brief review of other cities that went ahead (and took the lead) in 
implementing their greening programs. The fifth chapter of this report on fleet renewal dwells 
on the existing tricycle operations in Davao, laying the basis for crafting a program for the city 
and the quantification of its costs and benefits. The last chapter sets out a proposed 
implementation strategy that encompasses policies and other institutional measures to make 
the program work and takes into account the social impact (on operators and drivers) and 
financing requirements. 

6. The concluding section of this report contends that a complete modernization of the e-
trike sector should be undertaken by the city, involving hardware (i.e., replacement of units 
and provision of terminals or passenger waiting sheds) and software (i.e., reforms in public 
policies and strengthening of trike associations for improved delivery of their public service 
obligations. 
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Source:  Study on Vehicular Emission Control Planning in 
Metro Manila, ADB, 1992. 

II. WHY TRICYCLES 

A. Rationale 

Environmental Impact 

7. From an environmental standpoint, tricycles produce a larger carbon footprint than 
jeepneys per kilometer traveled. This is because almost all the tricycles are fitted with two-
stroke engines.  An ADB-funded study1 conducted in 1992 estimated that two-stroke 
motorcycles emit up to three times as much hydrocarbons per kilometer as the larger 
passenger cars; for particulate matter (PM), they emit almost twice as much as jeepneys. A 
number of factors aggravate their emission impacts.  These include the misuse of lubricants, 
use of low-quality lubricants, poor maintenance, traffic, and overloading2.  Two-stroke engines 
typically have a lower fuel efficiency compared to four-stroke engines, with as much as 15–
40% of the fuel–air mixture escaping from the engine through the exhaust port.  In addition, 
many tricycles do not use the recommended lubricant quality because these are expensive 
(ADB, 2005). Instead, they use straight mineral oils more commonly known as takal in the 
Philippines.  Takal oils usually come from recycled four-stroke lubrication oils, which 
structurally differ from 2T oils (UPNCTS, 2002).  Since they are originally formulated not to 
burn with the fuel, they produce more PM emissions which in turn increase visible smoke.  
Technically, tricycle performance diminishes as it ages, and, therefore, the use of old units 
should be prohibited (ADB, 2005). While the aforementioned studies did not cover Davao, 
their conclusions are no less applicable because of similarities in the characteristics of 
tricycles plying in the study areas and Davao City.  

8. Based on the survey conducted in this ADB study, the total fleet of tricycles in Davao 
City is 1,842, broken down into 1,626 and 1,246 as active fleet and available fleet, 
respectively. This does not include the unlicensed tricycles, which when added to the 
preceding count yield a total fleet of 5,450 units. For purposes of estimating the total emission 
of air pollutants and carbon dioxide (CO2,), the number used is 3,690 units since this is 
deemed closer to the actual number of units in operation. It is assumed that the composition 
remains the same: 50% is side-cab (SB), 16% is the payong-payong (PP) type, which uses 
an umbrella as roof cover for the side-cab, and 34% is center-cab (CB) which uses four-
stroke engines; with an average age of four years (for PP and SB) and 8–10 years (for CB).  

9. Table II.1 lists the emission factors used in estimating the total tailpipe air pollutant 
emissions from 3,690 units. The local emission factors for carbon monoxide (CO), nitrogen 
oxide (NOx), PM, and PM10 for motorcycles/tricycles were derived from the ADB-funded 
Study on Vehicular Emission Control Planning in Metro Manila in 1992.   

Table II.1 Air Pollutant Emission Values 
Data from Transport Surveys   Local Emission Factors in g/km 

Average trip length one way (km) 2  CO 26 
Round trips per day 21  NOx 20 
Average number of working days per week 7  PM10 1.99 
Ave. fuel consumption (lit./km) 19  PMtw (from tire wear) 0.62 
Days/Year in Operation 365  PMex (from exhaust) 2 

  

                                                   
1  Engineering Science, “Motor Vehicle Emission Control in the Metro Manila Region,” July 1992. 
2  Biona. “Cost Benefit Analysis of Technology Phase-Out of Three Wheelers: Case of Philippines,” 2010. 
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10. The total tailpipe air pollutant emissions are shown in Table II.2 below. Tricycles for 
hire spew out a total of 6,306 tons of pollutants a year, 51% of which % is from CO and 40% 
from NOx.    

Table II.2 Tailpipe Air Pollutants from Tricycles 

PM110 CO  NOx PMex PMtw PM10 Total  
(tons/yr) 

3,240 2,492 249 77 248 6,306 
51% 40% 4% 1% 4% 100% 

Source:  SUTRA-DC Project Team. 

11. On the other hand, CO2 emission from motorcycles/tricycles can be calculated based 
on the quantity of fuel burned and the CO2 emissions coefficient of the fuel (gasoline), 
following the three steps adopted from the Clean Development Mechanism Project Design 
Form (CDM-SSC-PDD), Version 3 of the “Envirofit Tricycle-taxi Retrofit Program” that was 
conducted for Vigan, Ilocos Sur and Puerto Princesa City, Palawan. This yields a total of 
13,742 t CO2 a year. In the carbon trading market, this would be equivalent to USD76 
thousand a year (or PHP3.25 million). 

State of Clean Technology  

12. Another reason for the choice of tricycles is technological. Neither retrofitting (i.e., 
change of engine from diesel to LPG) nor replacement (i.e., electric rather than internal 
combustion engine or ICE) has gained traction among jeepneys owners/operators. The LPG 
option was proposed in Metro Manila more than 15 years ago, but to date all the jeepneys are 
still addicted to diesel. Sometime in March 2011, the Department of Energy re-launched the 
use of LPG and CNG for jeepneys3. As to the latter, only Bacolod and Makati City have so far 
deployed electric jeepneys. In both cities, the e-jeepney started in 2007 as part of the project 
funded by the Dutch DOEN Foundation that envisaged leasing of an initial 50-strong fleet to 
different cities of the country.4 

13. The e-jeepney uses 12 six-volt lead-acid deep-cycle rechargeable batteries. This kind 
of batteries raises concern about handling and disposal because of its (lead) toxicity. Their 
combined weights add to the deadweight of the vehicle. Development trends in other 
countries point to a shift—from lead-acid to lithium-ion batteries—for four-wheel vehicles. The 
slow take-off in the Philippines of e-jeepney increases the risk of it being overtaken by 
technological progress in favor of lithium-ion. 

                                                   
3  Gatdula, D. “DOE launches Eco-Jeepney Program to combat rising costs of petroleum”, Philippine Star 

(20 March 2011) 
4  http://e-jeep.net/newsandupdates.php 

http://e-jeep.net/newsandupdates.php


TA 7243-REG: Implementation of Asian City Transport –  
Promoting Sustainable Urban Transport in Asia Project (Davao Sustainable Urban Transport) 

FINAL REPORT 
Volume 3: Fleet Modernization for Tricycles  

 

5 

14. Probably, the biggest obstacle to mainstreaming e-jeepneys is the short travel 
distance between re-charging vis-à-vis their current usages in cities outside Metro Manila. 
The average route length of jeepneys is 7.6 km in Metro Manila and 17.6 km in adjoining 
areas. In Davao, except for those inside the poblacion, the route length exceeds 20 km, with 
some routes even extending to 140 km. 

15. The preceding limitations on PUVs do not apply to tricycles.  

Financial Constraints 

16. A fourth reason for focusing on tricycles is financial. In terms of acquisition cost, the 
price of an e-jeepney is around PHP650 thousand compared to the e-trike price tag of around 
PHP150–300 thousand, depending on the kW ratings. Because an e-jeepney is bigger in 
size, it entails longer charging times and a wider dispersal of re-charging stations.  And in 
terms of scale, the number of registered tricycles in Davao City is about half of the PUV 
variety. Hence, the investment requirement for a tricycle replacement program will only be a 
tenth that for PUVs. 

Implementation  

17. In terms of implementation, a tricycle replacement program will be less complex and 
less cumbersome, and therefore would have better chances of succeeding. The LGUs can 
execute projects within their boundaries and need only the approvals of their respective local 
legislative councils. In terms of leverage in pushing for green transport, cities have better 
control over tricycles than jeepneys because tricycles-for-hire are franchised by the local 
governments through the Transportation Regulation Division within the City Legal Office.  On 
the other hand, jeepneys are under the regulation of a national body (i.e., Land Transportation 
Franchising & Regulatory Board or LTFRB) with neither implementation authority nor 
institutional capacity for such undertaking.  The LTFRB’s mandate also casts doubt on its 
power to franchise non-ICE vehicles. Thus, the e-jeepneys of Makati are still operating 
without a valid franchise, akin to an informal public transport mode that is tolerated in breach.  

Motivation 

18. Lastly, there is the important matter of motivation. The LTFRB has no incentive to 
pursue a politically charged conversion or replacement program. With the LGUs, pockets of 
green transport can emerge without becoming enmeshed in national issues. Several LGUs 
have done exactly that when they embarked on their respective e-trike programs without 
prodding from upstairs. The early adopters are: Taguig City, Mandaluyong City, Puerto 
Princesa, and Surigao City. 

19. Davao City is generally acknowledged as one of the few cities in the Philippines with 
the political will to innovate. With the recent decision of Davao City to re-brand itself as an 
eco-city, an e-trike modernization program becomes imperative and urgent.  
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B. Tips from the Early Adopters 

Surigao City 

20. The local government of Surigao City stopped renewing 
franchises for gasoline-fed tricycles as part of its program to 
switch to battery-run units. To make the transition more 
palatable, tricycle operators were provided access to low-cost 
credit from micro-financing sources.  The e-trikes were 
purchased from Siargao Bank through the Islas Ecology 
Development Advocacy (ISDA) Foundation, costing 
PHP150,000 each and passed to the drivers on a lease-to-own 
scheme. Daily “boundary” (actually a fixed lease) fee that 
drivers normally pay to owners serves as an installment 
payment. The e-trike can accommodate eight passengers and 
has five battery packs of 12V/120Ah each which can be 
recharged for eight hours. It runs 70–80 km in just one charge.  
As shown at right, the e-trikes deviate from the conventional side-car body configuration and 
are very similar to the guyong-guyong of Davao City. 

21. The British Embassy also pitched into the campaign by donating one e-trike to the city 
through the foundation.  

22. The ISDA Foundation also conducted a study on the viability and sustainability of a 
solar-powered charging station, but the result is not yet available.  With the blessing and 
endorsement of the city, the foundation arranged with a local bank to extend micro-financing 
to drivers and operators.  Information as to the exact terms of this credit could not be made 
public; but the tenor is below five years and the interest rate is lower than prime. It can be 
inferred, however, that somebody is subsidizing the implicit interest rate of a lease financing 
scheme.   

San Fernando City 

23. Probably because it was before the e-trike technology became acceptable, the trike 
renewal program of San Fernando City in La Union province focused on conversion or 
retrofitting, rather than replacement. Under its Environmental Sustainable Transport (EST) 
compliance project, the city succeeded in reducing the number of two-stroke tricycles from 
71% to 6% between 2001 and 2007 (Vergel, 2008). This was obtained even without the 
“stick” of an ordinance banning two-stroke tricycles in the city, but with the “carrot” of a zero-
interest loan and an intensive information and education campaign (IEC) on the need and 
benefits of shifting to four-stroke engines. An age-based conversion priority was adopted 
which initially focused on phasing out older units until the newer ones got covered. 

Mandaluyong City 

24. Somewhat similar to San Fernando City, Mandaluyong City in Metro Manila also 
initiated a scheme to replace two-stroke with four-stroke tricycles. It was organized via a 
multi-stakeholder agreement between the city government, Partnership for Clean Air (PCA), 
Don Bosco Technical College (DBTC), local tricycle association, and the Rizal Technological 
University (RTU) Cooperative through a seed fund from the Petroleum Institute of the 
Philippines (PIP). Funds were provided to the RTU cooperative to be loaned to selected 
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tricycle operators for the purchase of new four-stroke motorcycles. The new vehicles were 
released to the beneficiary drivers in exchange for their old units. The operators surrendered 
their franchise agreement and official registration documents on the new vehicles as 
collaterals for the loan. Payments are paid to the cooperative every month. While interest is 
free, a service fee is charged by the cooperative to cover collection and financial 
management costs. To this date, 90% of the loans are paid on time. Four-stroke repowering 
kits were developed (by DBTC) to replace the two-stroke engines. Turned-over units that are 
still structurally sound were retrofitted with four-stroke engines and re-sold to the local 
government for use as barangay patrol vehicles. Replaced components and dilapidated units, 
on the other hand, were sold as scrap to recycling plants; 80% of the net proceeds of the 
sales were shared to the participating drivers and operators. The project initially covered 20 
units, with the intention of replication once enough monies are accumulated from loan 
repayments to fund another round of lending. 

25. Of more recent vintage is the pilot program to shift to e-trike.  With an initial 20 units of 
the second-generation (lithium-ion battery) e-trike from ADB, Mandaluyong City plans to 
distribute the units among the different tricycle associations (TODAs) in exchange for a daily 
boundary of PHP100.00 each.  Clearly, this amount is insufficient to fully repay the cost of the 
e-trike. 

26. On 12 April 2011, the program was officially 
launched with the President of the Philippines in 
attendance. Each unit was reported to cost PHP200 
thousand and designed to carry six to eight 
passengers. For a day’s run, the e-trike is claimed 
to require only one charging at a cost of PHP45 
compared to PHP250 for a gasoline-powered trike. 
Thus, operating the new vehicle doubles the net 
incomes of drivers. 
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III. TECHNOLOGY OPTIONS 

A. Retrofit or Replace 

27. To make tricycles more energy-efficient and green, two approaches are available in 
the market today: (a) retrofit via conversion kits into LPG and CNG fuels; or (b) replace the 
propulsion system with either hybrid or purely battery-operated, or with more efficient internal 
combustion engines. Except for the battery-operated option, the other technologies still rely 
on fossil-based fuels. Battery-operated electric vehicles, sometimes referred to as zero-
emission vehicles (ZEVs), have no tailpipe emission and emit no pollutant gases when driven. 
Table III.1 shows a comparative analysis of the three replacement alternatives against the 
base case of two-stroke trikes.  

Table III.1 Comparison of Replacement Technologies for Tricycles 

Motor Cost (PHP) Advantage over 2-stroke Disadvantage 
Carbureted 4-stroke 70,000.00 • 20−30% reduction in fuel costs 

• Significant reductions in HC, CO, 
PM, and Sox 

• Uses existing refueling stations 

• Significant increase in NOx 

LPG carbureted 4-
stroke 

85,000.00 • 20−30% reduction in fuel costs 
• Significant reductions in HC, CO, 

PM, and SOx 

• Significant reductions in HC, CO, 
PM, and SOx 

• LPG refueling stations have to be 
set up  

Electric tricycles (e-
trikes) 

180,000 to 
230,000.00 

• Significant reductions in energy 
costs 

• Significant reductions in emissions 

• Battery costs, speed limitations 
• Charging stations have to be set up 

 Note:  Adopted from Biona, “Cost Benefit Analysis of Technology and Phase-out Options for Three-Wheelers: Case of Philippines,” 2010. 

28. Thus, in terms of energy usage and emission levels, e-trikes are the best alternative. 
This is amplified further in Table III.2. It must also be noted that only one case of conversion 
into LPG is knownthat of Navotas City where the city council approved a PHP1 million 
facility in 2008 to lend interest-free PHP15,000 per unit to members of a city tricycle 
federation. Nothing has been heard from this experiment, but it is not too farfetched to 
assume that it has fizzled out. 

Table III.2   Energy Usage and Emission Factors forTricycles 

Fossil Fuel  Alternative Technology 
Parameter Carbureted 

2-stroke 
Carbureted 

4-stroke 
LPG 

4-stroke 
E-trike 

(Battery) 
Energy consumption (km/l or km/kWh) 18.9175 23.6469 21.7311 12.8205 
Hydrocarbons (g/km) 16.1726 2.228 1.5698 0.0011 
Carbon monoxide (g/km) 13.2613 9.1275 3.8063 0.0108 
Carbon dioxide (g/km) 43.0241 74.2033 64.221 42.941 
Nitrogen oxides (g/km) 0.078 0.364 0.3158 0.0417 
Particulate matter (g/km) 0.6255 0.0606 0.0654 0.0036 
VOC + NOx (g/km) 16.2507 2.592 1.8856 0.0427 

Note: Adopted from Biona, 2009. 

29. From the preceding tables III.1 and III.2, ZEV is the hands-down choice to address 
the growing threat of climate change, as well as the health risks of air pollution in urban areas.  
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It presents a one-step solution, while retrofitting from gas to LPG entails a two-step solution 
that merely postpones the inevitable shift to electric. Even when the electricity used to charge 
the vehicles comes from a power-generating source that emit CO2, such as coal or gas-fired 
power plants, the net CO2 production from an electric vehicle is typically half to a third that 
from a combustion engine5.  

30. According to a report submitted to Clean Air Initiative Asia, electric vehicles such as e-
trikes are one of the most promising alternatives to three-wheelers in Asia. In the Philippines, 
there are two examples of public transport applications of ZEVsthe e-trike and the e-
jeepney. 

31. Table III.3 compares the investment and operational costs for the various replacement 
options for tricycles. The investment costs of the replacement technologies were based on 
prevailing market prices in 2009. It assumed energy cost values for gasoline, LPG, 2T oil, and 
electricity prices at PHP36.00 per liter, PHP24.00 per kg, PHP100.00 per liter, and PHP7.00 
per kWh (cost in November 2009), respectively.  

Table III.3   Tricycle Technology Cost Comparison 
(in PHP)  

Base Replacement Technology 
Parameter Carbureted 2-

stroke 
Carbureted 

4-stroke 
LPG Carbureted 

4-stroke E-trike 

Initial Investment  70,000 85,000 230,000 (3kW) 
Energy cost Values PHP36.00/liter + 

PHP100/liter for oil 
PHP36.00/liter PHP24.00/kg PHP7.00/kwh 

Annual Operating Cost     
Fuel Cost (+2T oil for 2-stroke) 90,938 63,657 47,872 22,471 
Maintenance Cost 5,330 6,983 7,583 7,618 
Battery Cost (a) 343 343 343 16,800  

(lead-acid) 
Total Operating Cost  96,611 70,893 55,798 46,890 
Operating Cost Savings over Base - 25,718 40,813 49,721 

Source: Biona, “Cost Benefit Analysis of Technology and Phase-out Options for Three-Wheelers: Case of Philippines,” 2010. 

32. It can be seen from Table III.3 that e-trikes offer the highest net income potentials for 
tricycle operators and drivers. The annual operating cost is nearly 50% lower than a two-
stroke trike. With the larger body shell of e-trikes, more passengers can be accommodated in 
a single trip, thus boosting revenues. Higher revenues and lower operating costs translate 
into bigger profit margins. When calibrated to energy cost values of Davao City, the profit 
advantage of e-trikes over four-stroke tricycles would be bigger. 

33. Due to the age of existing tricycle fleet and their improvised configurations (e.g., low 
headroom, tight seating space, off-center of gravity, safety hazards, etc.), replacement is also 
the better choice.  Not only the power train, but the body itself needs to be replaced, if 
tricycles are to become safer, more attractive and comfortable to commuters. Existing 
tricycles need a radical makeover to change its current image or brand as an improvised third 
world commuting option. 

34. From a long-term viewpoint, e-trike is the way to go in Mindanao (and Davao City, by 
extension) much more than in the Visayas or Luzon because of the favorable power 

                                                   
5   Google net 
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generation mix. More than 60% of the power on the Mindanao grid comes from renewable 
sources, as illustrated in Figure III.1. With the predicted ramp-up in the cost of imported oil, 
future increases in the pump price of gasoline would be at higher rates compared to 
electricity. Thus, the price difference between gasoline and electric power would widen further 
(in favor of electric) into the future. Stated another way, operating costs of and passenger 
fares on e-trikes in Davao would become increasingly lower compared to gas-fed tricycles. 

 

 

 

 

 

 

 
 

Source: Department of Energy 

Figure III.1 Mindanao’s Power Generation Mix, 1990-2007 

 

35. Lastly, it must be stated that the days of two-stroke motorcycles are numbered with 
the mandatory use of biofuel blends. With the issuance of Department Circular # DC 2011-02-
001 by the Department of Energy, all grades of gasoline in the country are required to have a 
minimum of 10% ethanol (E10) by 16 February 2012. Existing users/owners, as well as local 
manufacturers of two-stroke motorcycles, opined that using a bio-ethanol blend above 5% will 
inflict damage on their engines. 

 
B. Electric Alternatives for Tricycles 

36. For the e-trike option, the next question is what kind of battery should be used. The 
ideal battery is one that is lightweight, stores more kilowatts on a smaller package, has long 
mileage between charging, exhibits long life before failure, and costs very low. Such a battery 
does not exist yet. Numerous trade-offs are involved. Table III.4 compares two types of battery 
that are found on e-trikes operating on Philippine streets today, viz. lead-acid battery and 
lithium-iron-phosphate battery. 

Table III.4   Lead-Acid vs. Lithium-Iron-Phosphate Battery 

Parameter Lead-Acid (a) LiFePO4 (b) Remark 
Cost (PHP) 24,000.00 60,000.00 LA is cheaper, with wide user 

base and locally produced 
Number of batteries 4 sets of 12V/100Ah 15 sets of 

3.2V/70Ah 
 

Space  33% lesser  
Weight (kg) 140 40 Weight saving=2 passengers 
Charging time (hr) 6–8 2–3  
Cycle life (yr) 1.5 10 (2,000–4,000) Depth of discharge (DOD) is 70%.  

Source: Interview with Veloria, ADB Consultant on the Mandaluyong e-trike program. 
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37. The main drawback of either battery is the long recharge times compared to the 
relatively fast process of refueling a tank. While development in lead-acid battery has been 
stagnant, lithium-ion batteries have evolved into safer versions with shorter recharge times 
and longer economic lives. Also, rechargeable Li-ion batteries are seen to increase its range 
over other types. 

38. At present, lead-acid battery has the edge in initial cost by a factor of 2.5. On a life-
cycle basis, however, the situation is reversed with Li-ion ahead by a factor of 2.7. As the 
adoption of lithium-based batteries becomes widespread, economies of scale will kick in, unit 
costs will decline, and the cost advantage of Li-ion will become more pronounced. The only 
question is when the point of inflection would happen. 

39. It should be noted that by 2012, most of the car majors would have come out with 
their battery-powered cars. For example, the Chevy Volt of General Motors would be powered 
by a Li-ion battery with a range of 90 km between charges and a fuel efficiency equivalent to 
90 km/liter of gasoline.  Nissan is coming out with its Leaf car. Other car makers are also 
adding battery-powered cars to their lineups, but none of them are based on lead-acid. All the 
globally known vehicle manufacturers anticipate price declines in batteries as production 
volume increases.  The city of Amsterdam, anticipating that battery-powered vehicles would 
be the future of urban transport, has set a target of eliminating all forms of ICE-based vehicles 
by year 2040. Presaging a future transport that will be increasingly electric, domestic players 
convened the first Electric Vehicle Summit in the Philippines in Manila on 23–24 November 
2010. 
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IV. CURRENT SITUATION IN DAVAO 

A. Service Coverage and Scale 

Sizing up the Tricycle Sector 

40. For a city that prides itself as the largest in the world, Davao is served by a fewer fleet 
of three-wheeled vehicles for hire than originally expected. Official records from the Davao 
City Transportation Regulation Division showed 1,718 tricycle units operating in 100 zones 
covering all the three congressional districts of Davao City. This implies a ratio of only 1.3 
tricycles per thousand residents, or 0.704 per square kilometer of area. In comparison, 
Quezon City, with a population twice and a land area one-fifteenth that of Davao, has more 
than 130 tricycles per square kilometer. It is even lower than the country’s ratio of more than 
2.1 tricycles per thousand people. 

41. As part of this ADB study, a comprehensive survey of tricycle operations was 
conducted sometime in February 2011. With a sample size of 235 drivers/operators belonging 
to 25 tricycle associations (out of 74 known associations) in 15 barangays, the interviews 
were made at different locations proximate to public transport (PUJ/AUV/bus) terminals 
and/or waiting areas in the three congressional districts of Davao City. 

Table IV.1   Scale of Tricycle Services in Davao City by Area of Operations 

No. of Tricycle Service Indicator Geographic  
Area 

Population, 
2007 

Area 
(sq km) Asso-

ciations 
Units1 

No. of 
Zones Units/1000 Pop’n Units/Sq km 

District 1  611,601 106.47 30 780 32 1.3 7.326 
District 2 394,898 824.44 30 751 42 1.9 0.911 
District 3 356,838 1509.99 14 187 26 0.5 0.124 

Total 1,363,337 2,440.90 74 1,718 100 1.3 0.704 
Source: Public Transport Terminal Surveys, SUTra-DC, 2011 
1 Data from the City Transport Regulation Unit. 

42. The tricycle regulation office of Davao City listed 74 tricycle operators/drivers’ 
associations which have 1,564 members and 1,718 tricycle units. This translates to an 
average size of 23 units per association. This size is greatly understated, based on the trike 
survey.  

43. The existence of non-franchised units, often referred to as “colorum,” is often 
mentioned, even among official circles. This was validated by the survey. Of the 25 
associations interviewed in the course of this study, 16 were found to be without franchise 
(see Table IV.2) or 64% of the respondents. The 25 respondents revealed the presence of 
1,842 units operating in 92 routes; a fleet size that exceed the total on the official list 
comprising a universe of 74 associations. Extrapolating the results of the survey, there should 
be no less than 5,450 tricycles in Davao City. The discrepancy between survey findings and 
the official list can be partly attributed to the poor record handling in the city’s Transportation 
Management Office. It is also a reflection of the low importance or priority accorded to 
tricycles as an important mode of urban transport.  
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Table IV.2   Survey Results vs. Official City Data on Tricycles 

Item  Data Source Item Type  District 1 District 2 District 3 Total 
City Records 30 30 14 74 

With Franchise 8 1  9 
Without Franchise 4 4 8 16 

Association Survey 
Respondent 

Total 12 5 8 25 
With Franchise 5 1  6 
Without Franchise 5 3 8 16 

Tricycle Operation 

Interview 
Respondent 

Total 10 4 8 22 
City Records 32 41 27 100 
Association Survey Respondent 37 28 27 92 

Zones of 
Operation 

Interview Respondent 16 4 4 24 
City Records 780 751 187 1,718 

Side-cab 542 208 165 915 
Payong-payong 65 15 184 264 
Center-cab 630 33  663 

Association Survey 
Respondent 

Total 1,237 256 349 1,842 

Design of Units 

Interview Respondent 46 61 128 235 
City Records 703 700 161 1,564 
Association Survey Respondent    1,503 853 357 2,713 

No. of Operators 
and Drivers 

Interview Respondent 47 61 126 234 
Source: Public Transport Terminal Surveys, SUTra-DC, 2011 

Vehicle Characteristics and Ownership 

44. Tables IV.3 and IV.4 show the types of tricycles revealed by the public transport 
surveys. The side-car configuration, which is typical in many other urban areas in the country, 
comprised 79% of the total. Payong-payong is about a fourth of this type. This type can sit 
only two passengers comfortably, but is often packed with five persons, including the driver. 
On the other hand, the center-cab model (called guyong-guyong in the vernacular) provides 
more seating spaces and looks like the smaller cousins of the iconic jeepneys.  Although the 
latter comprised only 21–25% of the total fleet, the reported proportion of units with 7–10-
seating capacity came out higher at 32%. This suggests that drivers routinely overload their 
units, a fact validated by reports of insurers refusing to cover passengers in excess of 
capacity. 

45. In terms of fuel used, 97% of surveyed trikes claimed to use gasoline. Given that all 
motorcycles use gasoline, the other 3% are probably the two-stroke variety that uses a 
mixture of gasoline and 2-T oil.  

46. It would appear that a sizeable number of drivers also owned the units they drive; 
about 34% of respondents admitted as much. The owner-driven model is highest in District 1, 
at nearly 70% and lowest in District 3 (22%).  Majority of District 2 tricycle drivers are just 
renting the units they drive (Table IV.5).  It should be noted that unlicensed service providers 
are also more prevalent in District 3. 
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Table IV.3   Surveyed Tricycles by Area of Operations and Seating Capacity  

No. of Surveyed Tricycles 
7–10 Seater 5–6 Seater 2–4 Seater Area  

No. % No. % No. % 
Total  

District 1 45 54 23 28 15 18 83 
District 2 16 21 45 59 15 20 76 
District 3 15 20 30 39 31 41 76 

Total 76 32 98 42 61 26 235 
Source: Public Transport Terminal Surveys, SUTra-DC, 2011 

Table IV.4   Share of Tricycle Types by Survey Respondent 

Tricycle Type 
Center-cab Covered Side-cab Payong2 Side-cab 

Total Respondent 
Group 

No. % No. % No. % No. % 
Drivers 49  20.8 163  69.4 17  7.2 235  100.0 
Associations 465  25.2 1,113  60.4 264  14.3 1,842  100.0 
Source: Public Transport Terminal Surveys, SUTra-DC, 2011 

Figure IV.1 Tricycle Variants in Davao City 

Table IV.5   Tricycle Ownership in Davao City by Area of Operations  

Total Ownership District 1 District 2 District 3 No. % 
Rented 14 42 100 156 66.4 
Owned 32 19 28 79 33.6 
Total No. of Operators/Drivers 46 61 128 235 100.0 
Share to Total Respondents (%) 20 26 54   

Source: Public Transport Terminal Surveys, SUTra-DC, 2011 

B. Transport Operating Characteristics 

Hours in Service 

47. The working conditions of tricycle drivers do not meet labor standards. They work an 
average of 13 hours a day, seven days a week.  Despite the long hours, which start between 
4 a.m. and 9 a.m. and ends between 6 p.m. and 10 p.m., there is no double shifting, i.e., 
there’s only one driver per unit.  They tend to wait for passengers at tricycle terminals or 
waiting zones at an average dwelling time of 39 minutes.  

48. By area, dwell times are shortest in District 1 (30 min) where the CBD is located and 
the density of passengers is higher.  The load factor is generally higher in the morning peak 
hour, when traffic tends to concentrate over a shorter time span hitting 100%, and decreases 
during off-peak hours (77%) and in the evening (71%) when traffic tends to spread out.  

Trisiboat? Conventional Tricycle Payong-Payong 
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49. Tricycle drivers/operators reported an average route length of 1.4 km, 1 km, and 2.3 
km for districts 1, 2, and 3, respectively. Respondents cited 1 km as the minimum route 
length, while 5 km is the maximum route length. The latter could be explained by the fact that 
District 3 has a more dispersed population. 

50. Despite the longer route length, tricycles in District 3 manage to get 35 round trips per 
day, higher than in Districts 2 and 1 at 23 and 16 round trips, respectively. This may be partly 
due to the prevalence of smaller-capacity units in District 3 but not consistent with longer 
routes and long dwell times at waiting areas. 

Table IV.6   Data on Tricycle Operations in Davao City by Area of Operations 

Item District 1 District 2 District 3 Average 
Driver-to-Unit Ratio 1.2 1.1 1.0 1.1 
Ave. Dwell Time/Day (min) 30 44 44 39 
Route Length, One Way (km) 2 3 2 2 

Weekday 16 23 35 25 No. of Round Trips 
Weekend 16 21 35 24 

Operating Days/Week  4 5 4 4 
A.M. Peak 99 100 100 100 
P.M. Peak 78 66 68 71 
Off Peak 82 68 81 77 

Ave. Load Factor (%) 

Ave. Working 
Hours 13 13 14 13 
Weekday 567 550 519 545 Ave. Gross 

Income/Day (PHP) Weekend & 
Holiday 538 540 481 520 
Weekday  258 310 269 279 Ave. Net Income/Day 

as Reported by 
Associations (PHP)  

Weekend & 
Holiday 

233 300 244 259 

Source: Public Transport Terminal Surveys, SUTra-DC, 2011 

Productivity 

51. Although drivers reported working almost every day of the week, they also claimed 
that the tricycle unit they are using is used for only four days in a week (three weekdays + one 
on weekends). While it is reasonable to expect repairs and maintenance to put a vehicle out 
of service one day in a week, it is not possible for a driver to work seven days a week 
considering that the driver-to-unit ratio is more than one. It is normal for a transport operator 
to have drivers in reserve to compensate for occasional absences. The survey data can only 
make sense if drivers do report for work every day, but do not actually assume control of the 
unit all the time or throughout the day. This means that a driver is only productive four days in 
seven days; otherwise, the unit would be running for seven and not four days.  

52. Despite the short route length, the travel time is quite long, at about 35 minutes on the 
average. This implies an average speed of 6.86 km/h, which is marginally faster than walking. 
There is very little difference in travel times on weekdays and on weekends, but generally 
shorter during off-peak period.  Combining the travel and dwell times with the number of 
round trips, however, one would get a total time in operation of 22 hours a day. In 
comparison, the reported working hour per day is only 13 hours. To be consistent, the travel 
times should be shorter at about 15 minutes, which implies a more logical travel speed of 16 
km/h. Hence, it can be inferred that drivers tend to overestimate their travel and dwell times. 
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53. Based on the replies to the survey, a tricycle unit racks up 100 km a day (=25 trips x 2 
km x 2). This is not unreasonable, albeit it’s on the low side. However, it does not jive with the 
reported cost of fuel incurred (PHP168/day on weekdays) and number of liters consumed per 
kilometer traveled (19 km/liter). If the expense report is correct, the total kilometerage should 
fall below 70 kilometers a day. Conversely, if a unit can yield 100 km in a day, it should also 
incur a fuel cost of more than PHP260. Hence, the survey results can only be taken as 
credible if the units do trip cutting, i.e., the full round trip is not always completed. It would be 
foolish and a waste of fuel for a driver to continue a trip when there are no more passengers 
on-board and no expectation of demand at the end of the route. 

Table IV.7   Travel Time per Round Trip by Area of Operations 

A.M. Peak P.M. Peak Off Peak Area 
Weekend Weekday Weekend Weekday Weekend Weekday 

District 1 24 25 27 26 33 33 
District 2 55 52 51 48 27 26 
District 3 29 28 28 27 22 23 

Average 36 35 35 34 27 27 
Source: Public Transport Terminal Surveys, SUTra-DC, 2011 

54. On a per trip basis, tricycle drivers in District 1 gross more than PHP35 per trip 
compared to the PHP24 and PHP15 earnings of District 2 and District 3 drivers, respectively. 
Capacity and passenger turnover over the routes could explain the wide differences.   

Profitability 

55. Based on the associations’ estimates, the average gross income per day is 
PHP545.00 on weekdays and slightly lower at PHP520.00 on weekends/holidays. Given a 
fare of PHP5.00 to PHP7.00, that implies a daily traffic of 109 passengers per unit. Drivers 
are estimated to pocket PHP279 on a weekday and PHP259 on a weekend, on the average. 
These are below the regional minimum wage of PHP286 for non-agricultural workers on 8-
hour work. Surprisingly, tricycle drivers earn more outside the central area of the city in 
District 2 and District 3 at PHP310.00 and PHP269.00, respectively. This can be explained by 
the higher number of trips made but is not consistent with the gross revenues. For District 1 
operators who gross most yet earn the least, their operating cost must be higher. With the 
prevalence of guyong-guyong in District 1, it can be concluded that this type of vehicles are 
pushing the average operating cost of the fleet higher than the norm.  

56. The survey questionnaire also asked drivers on their estimated gross revenue and net 
income (see Table IV.8). A typical tricycle grosses, on the average, an estimated PHP518 a 
day. It should be noted that these are lower than those derived from surveys of associations. 
By area, it is higher in District 1 at PHP560, followed by District 2 at PHP533 and District 3 at 
PHP462. The revenue data is inconsistent with the number of round trips made, where 
District 3 ranked first and therefore should yield higher gross revenue. That will only be logical 
if the load factors, passenger turnover per trip, and/or passenger capacity per unit are all low. 
As borne out in Table IV.3, District 3 has more of the low-capacity side-cab model, while 
District 1 has more of the larger-capacity guyong-guyong units in operation.    

57. Net income-wise, tricycle drivers opined that they earn more on a weekend (at 
PHP242) than on a weekday (at PHP240). By district, those in District 1 earn more at 
PHP257 and PHP264 on a weekend and weekday, while those in District 3 earn the lowest at 
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PHP211. This is inconsistent with results in Table IV.6 which shows District 2 earning the 
highest at PHP310. Presumably, in answering the questionnaire, drivers were understating 
their incomes. For the survey results from two respondent groups to be consistent, the drivers 
were averaging their incomes in seven days, although they actually worked the equivalent of 
four days; while the associations were reporting what a driver earns in a day, disregarding 
days out-of-work in a week. 

Table IV.8   Financial Data by Area of Operations 

Data Day District 1 District 2 District 3 Average 
Weekday 560 533 462 518 Ave. Daily Gross Revenue (PHP) 
Weekend 566 533 452 517 
Weekday 135 138 117 130 Boundary (Fee/Day) 
Weekend 135 138 117 130 
Weekday 186 162 155 168 Fuel Cost /Day 
Weekend 187 161 154 167 
Weekday 0 60 (2/day) 76 (2.5/day) 45 (1.5/day) Oil Cost/Month 
Weekend 0 60 76 45 
Weekday 67 7 45 40 Terminal Fee/Day 
Weekend 67 7 45 40 
Weekday 8 5 7 7 Association Fee 
Weekend 8 5 7 7 
Weekday 16 0 0 5 Others 
Weekend 16 0 0 5 
Weekday 277 176 210 222 Sub-total (excl. 

boundary) Weekend 278 175 209 221 
Weekday 257 252 211 240 

Breakdown of 
Daily 
Expenses 
(PHP) 
 

 
 
 
 
 
 

Estimated Ave. Daily 
Net Income  Weekend 264 251 211 242 

Source: Public Transport Terminal Surveys, SUTra-DC, 2011 

58. It should be noted from Table IV.8 that deducting expenses from revenues yield net 
incomes (518-222-130=166) lower than claimed by drivers (which is PHP240 on weekday). 
Respondents tended to underreport their incomes rather than overstate them based on 
experience from other transport surveys elsewhere. And since operating expenses are less 
prone to under or overestimation, this leaves the revenues items as the suspect.  A more 
credible revenue estimate is PHP592 per day, on the average.   

59. Using the lower (=PHP240) average daily net income across all districts, a tricycle 
driver earns PHP6,730 a month. The owner-driver earns more, since he pays himself the 
equivalent “boundary fee” of PHP3,900 a month. When compared to a capsule study6 made 
in 2008, it would appear that the average income of drivers had increased, from PHP165 to 
PHP240 per day. 

60. Instead of geographical groupings, a more valid evaluation of financial results is 
shown in Table IV.9; it differentiates between the bigger-capacity (i.e., guyong-guyong) and 
lower-capacity side-cab models. It is clear that the bigger units generate higher revenues and 
incur higher expenses, especially on fuel. 

                                                   
6  Guillen, D. “Formal and Informal Public Transport Service Providers as an Occupation: A Social 

Investigation in Davao City,” Proceedings of the EASTS, Vol. 7, 2009. 



TA 7243-REG: Implementation of Asian City Transport –  
Promoting Sustainable Urban Transport in Asia Project (Davao Sustainable Urban Transport) 

FINAL REPORT 
Volume 3: Fleet Modernization for Tricycles  

 

18 

Note: Photos taken by the Project Team, 2011  
 

Table IV.9   Financial Data by Vehicle Type 
(in PHP) 

Data 7–10 Pax 5–6 Pax 2–4 Pax 
1. Revenues/Day: as claimed 646.7 478.0 448.9 
2. Revenues: as adjusted 723.2 501.8 519.1 
3. Operating Expenses 262.1 163.6 155.2 

Fuel Cost 237.4 152.3 135.4 
Oil Cost 3.7 2.6 4.1 
Terminal Fee 9.6 1.4 9.2 

 

Association Fee 11.4 7.3 6.5 
4. Boundary Fee 197.0 114.0 111.0 
5. Net Income of Driver 264.1 224.2 252.9 

Source: Public Transport Terminal Surveys, SUTra-DC, 2011 

Terminal Facilities 

61. Nearly 70% of the tricycles surveyed claimed to be using off-street terminals. Figure 
IV.2 shows some of these terminals in the city. Most of them are makeshift facilities and 
located at transfer points (or route end points, since trikes in Davao offer fixed-route service). 
There are no design standards and operating guidelines set for tricycle terminals. They are 
generally poor and lacking in passenger convenience and amenities. 

62. Because they tend to wait for passengers at the terminals, the tricycles exhibit long 
dwell times (see Table IV.6), averaging 39 minutes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure IV.2 Tricycle Terminals in Davao City 
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Passenger Perceptions 

63. In separate assisted interviews done among passengers in selected terminals in 
Davao City, the quality of service was ascertained.  On a rating scale (of 1 to 5, where 1 is 
very good and 5 is very bad), passengers were generally satisfied with the service they get 
from service providers (see Table IV.10). District 2 commuters deviated from the rest, in that 
they rated their tricycle service lower but still good. Granting some leeway to typical 
Dabaweños’ tendency to be kinder, four attributes deserve improvement: punctuality, 
affordability, driver’s attitude, and noise/air pollution. 

Table IV.10   Passengers Assessment of Tricycle Services by Area of Operations 

Attribute District 1 District 2 District 3 Average 
Network Coverage 1.0 2.0 1.0 1.3 
Frequency 1.0 2.0 1.0 1.3 
Safety  & Security 1.0 2.0 1.0 1.3 
Riding Comfort 1.0 2.0 1.0 1.3 
Punctuality 1.0 2.0 2.0 1.7 
Affordable 1.0 2.0 2.0 1.7 
Driver's Attitude 1.0 2.0 2.0 1.7 
Vehicle Design 1.0 1.0 1.0 1.0 
Noise& Pollution 1.0 2.0 2.0 1.7 

Average 1.0 1.9 1.4 1.4 
Source: Public Transport Terminal Surveys, SUTra-DC, 2011 

Profile of the Tricycle Driver 

64. Except for one driver, all tricycle drivers interviewed were male. Although there are no 
legal or social barriers, this kind of work is generally considered a man’s job. No gender 
discrimination can be ascribed from the statistic. 

65. The average age of the tricycle drivers interviewed is 39 years old. Majority of the 
drivers were in the 31–45-year-old bracket. The youngest was 18 years old, while the oldest 
was 76 years old.  

 

 

 

 

 

 

 

 
 

Source: Public Transport Terminal Surveys, SUTra-DC, 2011 

 Figure IV.3 Age Profile of Tricycle Drivers 
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66. By civil status, majority (80%) of them is married with an average of three dependents 
(Table IV.11).  

Table IV.11   Civil Status and Average Number of Dependents of Tricycle Drivers 

Attributes District 1 District 2 District 3 Total % 
Single 7 15 20 42 18 
Married 38 44 105 187 81 
No answer   3 3 1 
No. of Dependents 3 4 3   
Source: Public Transport Terminal Surveys, SUTra-DC, 2011 

67. Except for three respondents, all answered the question on household income. Of this 
number, 35% declared incomes above PHP8,000 a month. This subgroup probably also owns 
their units, as the proportion is almost the same as in Table IV.5. Nearly 50% are within the 
PHP3,001–8,000 income range. When viewed in relation to estimated earnings from tricycle 
operations, it can be surmised that majority are dependent solely on tricycle for their 
livelihood. When compared to the average poverty threshold in the Davao region (PHP10,503 
can support a family of five for food and other needs, per NSCB Technical Paper No.2000-
002, 2000), it can be concluded that the drivers’ families live at subsistence level.  

Table IV.12   Household Income Characteristics of Tricycle Drivers 

Household Income District 1 District 2 District 3 Total % 
Less than PHP3,000 2 9 26 37 16 
PHP3,001–5,000 10 20 27 57 25 
PHP5,001–8,000 17 12 27 56 24 
More than 8,000 21 18 43 82 35 

Total 50 59 123 232 100 
Source: Public Transport Terminal Surveys, SUTra-DC, 2011 

68. All tricycle drivers have reached a certain level of education (Table IV.13). Majority 
(71%) of tricycle drivers interviewed reached secondary education and a small minority 
(12.5%) reached tertiary education. 

Table IV.13   Tricycle Drivers’ Level of Education 

Highest Educational Level District 1 District 2 District 3 Total % 
Elementary 4 16 17 37 15.9 
Secondary 30 36 99 165 71.1 
Tertiary 12 9 8 29 12.5 
Others   1 1 0.4 

Total 46 61 125 232 100.0 
Source: Public Transport Terminal Surveys, SUTra-DC, 2011 

69. From the survey sample (Table IV.14), more than three-quarters (78%) of tricycle 
drivers possessed professional driver’s licenses, which is actually a legal requirement. The 
balance can be deemed in violation; those holding student licenses (6%) and without licenses 
(at 6%) are putting their passengers at risk. The average driving experience is around nine 
years. 
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Table IV.14   Tricycle Driver’s License Type and Years of Driving 

Type of Driver's License District 1 District 2 District 3 Total % 
None 3 9 3 15 6 
Student 2 6 5 13 6 
Non-Professional 13 0 10 23 10 
Professional 38 46 97 181 78 
Average Driving Experience (yr) 10 7 10 9  

Source: Public Transport Terminal Surveys, SUTra-DC, 2011 

C. Issues on Tricycles 

Vehicle Standards 

70. In terms of body configuration, 60% of the tricycles are the standard side-cab type, 
25% are of the center-cab type or guyong-guyong, and 15% are of the open-cab type or 
payong-payong. The payong-payong is considered illegal, although under LTO rules they fit 
into the definition of tricycles.  The DOTC order in 1992 that defined the rules in the 
devolution of tricycle regulation defined it as a “motor vehicle composed of a motorcycle fitted 
with a single-wheel side car or a motorcycle with a two-wheel cab operated to render 
transport services to the general public for a fee.” In short, the center cab and sidecar are 
valid; the guyong-guyong is not. 

71. The guyong-guyong has four wheels, and therefore not tricycles in the legal sense, 
and therefore should be under the regulation of the LTFRB. To accommodate the four-wheel 
variety, the city enacted Ordinance No.0410-10, entitled “An Ordinance Known as the “New 
Davao City Tricycle for Hire (TFH) Franchising Regulatory Board of 2010,” which expanded 
the definition of a motorized tricycles-for-hire as a “motor vehicle composed of a motorcycle 
fitted with a single-wheel side cab or with a center cab operated to render service to the 
general public for a fee.” The center cab was fabricated to squeeze up to 10 passengers and 
is generally underpowered compared to the side-cab variety with three to four passengers. 

72. It is reported that the guyong-guyong variety is slapped PHP3,000 by the LTO against 
PHP200 for  side-cab model. In comparison, the registration charge for a four-wheel multi-cab 
is PHP1,600. The multi-cab that plies the streets of Davao is not much different from the 
engine of a guyong-guyong or a motorcycle. 

73. Because the issue transcends local boundaries, the DOTC is the appropriate agency 
to establish a more comprehensive set of standards for tricycles-for-hire. It has issued the 
guidelines for trike franchising by the LGUs. Technical regulation and vehicle registration 
remain with the LTO, an agency under the DOTC.  Standards become all the more important 
when a new generation of vehicles is in the pipeline to replace polluting ones. It affords an 
opportunity to set the tone for passenger comfort, safety, and convenience, such as head and 
signal lights, minimum power-to-load ratio, brakes, noise and emission limits, etc. Average 
heights of Filipinos have increased over several decades, and yet the floor-to-ceiling 
clearances for tricycles—and jeepneys—have been static for more than 50 years.  A national 
standard would also guide the nascent domestic manufacturers of e-trikes and lead to 
economies of scale. 

74. In the event of a delayed reaction from the DOTC, the city of Davao can opt to follow 
the example of Quezon City, which enacted an ordinance “Setting a Uniform Structural 
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Design and Engine Displacement for all Tricycle Units Operating in Quezon City” (SP-538, 
series1997). Under Section 3 (1), the ordinance classifies a tricycle as “a motor vehicle 
composed of a motorcycle with not more than two (2) cylinders of five hundred cubic 
centimeters (500cc) engine capacity filled with a single-wheel side car designed to 
accommodate three (3) passengers only including the driver.” The ordinance also provides 
that “three-wheeled motorized vehicle of integrated body/chassis configuration shall be 
allowed provided that the specified limitation on engine capacity is observed and that the 
passenger capacity does not exceed five (5) including the driver.” While the QC ordinance 
defined the center-cab model as integrated body and chassis configuration, the Davao City 
Ordinance No.0410-10 neither constrained a trailer-configuration with four wheels nor 
imposed a maximum carrying capacity.  

Zone of Operation 

75. In regulating tricycles-for-hire, Davao deviated from the national implementing rules 
and regulations issued in 1992 when the regulation of this type of public transport got 
devolved from the LTFRB to the LGUs. Franchises for tricycles should be for defined zones, 
say, a subdivision or a barangay, rather than for fixed routes. Their service character is not 
unlike a taxi for hire with door-to-door service rather than a jeepney running on fixed route 
and minimum frequencies. 

76. To improve service coverage, passenger convenience, and income potentials of 
tricycles, it is recommended that the city revert to the original contemplation of zone 
delimitations with a flat fare within the zone. With average route lengths of 2 km, there is no 
logic for adopting a distance-related fare matrix.  Smaller-capacity models (<4 passengers) 
are more suited for taxi-like services. Use of larger-capacity models (up to 6 passengers) 
within a zone, village, or barangay means a shared taxi service. 

Role of Tricycle Associations 

77. In an atomized industry structure (i.e., one operator, one unit) where thousands of 
tricycles compete daily on the streets, the government regulator becomes inutile in managing 
and supervising the sector towards fulfilling its public service obligations. Associations can 
step into the vacuum—if properly trained and guided. Not all operators and drivers, however, 
are members; and, not all associations are equal. A few are organized and do provide basic 
services to their members, but many exist in name only. 

78. Data from the Study Team’s survey revealed that there are 2,356 driver/operator 
members of the 25 tricycle associations covered. Forty-one percent (41%) of them are also 
owners, which is a good thing. There were few instances where a driver is not a member, and 
this appears to occur only in District 3. 

Table IV.15   Membership in Surveyed Tricycle Associations, 2011 

Area Total 
Units 

No. of 
Associations 

Total 
Members Drivers Owner-

Driver 
Owner-Driver to 

Unit Ratio 
Member-to-
Driver Ratio 

District 1 1,237 12 1,503 1,358 769 62.2% 110.7% 
District 2 256 5 853 327 220 85.9% 260.8% 
District 3 349 8 357 426 311 89.1% 83.8% 
  1,842 25 2,356 1,685 989 53.7%  

Source: Tricycle Association Survey, SUTra-DC, 2011 



TA 7243-REG: Implementation of Asian City Transport –  
Promoting Sustainable Urban Transport in Asia Project (Davao Sustainable Urban Transport) 

FINAL REPORT 
Volume 3: Fleet Modernization for Tricycles  

 

23 

79. Tricycle associations have long been established in Davao City, but none has chosen 
to set itself up as a transport cooperative. Two of the 25 associations interviewed have been 
in operation since 1968 and the 1970s, with one of them not bothering to secure a franchise. 
Half of the 25 associations were recently formed and only two of them have members with 
valid franchise permits. All the associations interviewed have their respective presidents, vice 
presidents, secretaries, and treasurers. In some cases, some have operation managers, 
business managers, and boards of directors. Securing the financial records of these 
associations proved to be difficult, but available data (Table IV.16) is instructive.  

Table IV.16   Tricycle Associations’ Financial Profile by Area of Operations 
(in PHP)  

Item District 1 District 2 District 3 
Management Fees 5583  443 
Membership Fees 1412 400 6 
Miscellaneous Income 1845 188 322 

Revenues 

Total  8840 588 771 
Salaries, Wages & Allowances 6732   
SSS, Medicare & Other Contributions   250 

Operating 
Expenses 

Total  6732  250 
Savings/Deficits 2108 588 521 

Source: Tricycle Association Survey, SUTra-DC, 2011 

80. Typically, associations survive on membership dues, but the survey data revealed 
that this was more of an exception in Davao’s case. 

81. It would be ideal if the associations can be developed into assuming or fulfilling the 
following roles: 

(i) Handling the administrative chores of franchise renewal and annual vehicle 
registration and inspection; 

(ii) Self-regulating its zone of operations to keep out intruders or colorum vehicles and 
keep in its members, as well as to discipline its members over fares, public service 
obligations, and road safety regulations; 

(iii) Dispatching and scheduling tricycle units and drivers to respond to demand and 
manage loading and unloading at terminals; 

(iv) Setting up and managing mutual funds that would permit work rotations, where a 
member gets a paid off-day in a week; 

(v) Operating a “text-in center,” where residents within the zone can call/text for pick up; 
(vi) Pooling repairs and maintenance to achieve economies of scale in parts procurement 

and servicing; and 
(vii) Influencing its members to meet loan obligations on time and to comply with other 

government directives and programs. 

Franchising Posture 

82. Under the 1992 devolution guidelines, the LGUs were enjoined to set up their 
respective tricycle regulation units. In the case of Davao, it set up a Transportation 
Management Office (TMO) under the City Legal Department. It has the effect of treating 
franchising as a legal process, rather than an economic or transport issue. The existence of 
colorum vehicles, estimated to exceed 50% of units in operation, is primarily a legal matter. 
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That they exist—some for more than a decade—is indicative of institutional weakness, or 
political coddling and protection of a means of livelihood, or devaluation of this intermediate 
form of urban transport, or a combination of all three.  

83. Providing accessibility to all city residents is a basic responsibility of city governments. 
Therefore, the matter of franchising should go beyond the legal dimension. Under its current 
set-up, the TMO would be hard put to manage or implement a trike replacement program, 
although it is the logical quarterback. It may be timely to consider the consolidation of all 
transport- and traffic-related units of the city under a Transport Authority. This has become 
timely with the recent completion of the PHP704 million Traffic Signalization Project which 
installed signals in 64 intersections and set up a Public Safety Command Center that 
integrated traffic management with the emergency response (911) of the city. The center 
controls the 17 CCTV cameras installed in the city’s 16 main intersections. Another impetus is 
the pending legislation of a local Traffic Code.   

84. The beginnings of a City Transport Authority may well be the ad hoc body known as 
Traffic Management and Control Board, as constituted by Executive Order No. 07-s2011 
(signed by the City Mayor on 3 March 2011). The TMO is represented in the Board by the City 
Legal Officer. The Board composition is as follows: 

(i) City Mayor as Chair, with the City Administrator as Co-Chair; 
(ii) Chairman, SP Committee on Energy, Transportation and Communication; 
(iii) City Planning and Development Coordinator; 
(iv) City Legal Officer; 
(v) City Engineer; 
(vi) City Information Officer; 
(vii) Chief, Traffic Sector, Davao City Police Office; 
(viii) Chief, Regional Traffic Management Group (PNP); 
(ix) Public Safety Command Center; 
(x) Davao City Overland Transport Terminal (DCOTT); 
(xi) Regional Director, LTFRB; 
(xii) Regional Director, LTO; and 
(xiii) Regional Chief, RSPU/Highway Patrol Group. 

Support Facilities 

85. Not unlike the multi-cabs and jeepneys, the tricycles have been left on their own with 
regard to passenger interchange facilities. Even the matter of passenger waiting sheds had 
been left to the tricycle associations (TODAs) which are generally bereft of resources or 
capacity to build and maintain them. 

86. The fixed-route character of the current tricycle operation may explain the need for 
terminals. If and when this is changed into zones, non-fixed-route basis, these facilities may 
become superfluous. Intra-urban commuting does not normally require terminals, unlike inter-
urban modes. It is the commuters that wait at passenger waiting sheds (PWS), rather than the 
other way around.  

87. A modernization project for the tricycle sector should include a substantial 
improvement of PWS facilities. Since they are mostly outside the big commercial 
establishments, their provision should be assumed by the city, particularly the barangays or 
village organizations, as part of its obligation to provide accessibility to local residents and in 
recognition of the importance of this intermediate form of transport in the urban transport 
system.  
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V. TRIKE REPLACEMENT 

A. Program Objectives  

88. While the driving force is cleaner air and less gasoline consumption, a basic 
consideration is that any replacement program ought not to impair the incomes of tricycle 
drivers. Hence, a program that increases their income (above PHP240/day) is desirable by 
itself, even without the environmental objective. No employment displacement will ensue if the 
replacement of old units with new ones is on a one-to-one ratio and implemented on a 
staggered basis.  

89. A major upgrade in service quality is also desirable, so that the public (i.e., 
passengers) would support the program. A new look of trikes that also provide more space 
and comfort should provide a visible change. Shifting to zone, instead of fixed-route, 
franchising would raise revenue-generation potentials, service coverage, and passenger 
convenience—arising from door-to-door services.  

B. Economics of Replacement 

90. Table V.1 compares the investment and operating costs for the various replacement 
options for tricycles in Davao City. The investment costs of the replacement technologies 
were adapted from Table III.3, but adjusted to the kilometerage and prevailing fuel and power 
prices in Davao in April 2011. 

Table V.1   Cost Comparison of Tricycle Technology 
(in PHP)  

Base 1 Base 2 Replacement Technologies Parameter Center-Cab Side-Cab LPG 4-stroke E-Trike 
Initial Investment n.a. 70,000 85,000 230,000 (3kW) 
Energy Cost Values 56.00/liter 56.00/liter 56.00/liter P6.50/kwh 

Fuel Cost 86,661 55,606 41,705 11,863 
Maintenance Cost 6,373 5,311 5,767 5,794 
Battery Cost  3,000/1.5yrs 3,000/1.5yrs 3,000/1.5yrs 16,000 (a) 

6,000(b) 

Annual 
Operating 
Cost 

Total 95,034 62,917 49,472 23,657 (b) 
Cost Savings over Base 1 - 32,117 45,562 71,377(b) 
Cost Savings over Base 2 - - 13,445 39,260(b) 

Notes: (a) Lead-acid battery cost of P24,000 over 1.5 years; (b) Li-ion battery cost of P60,000 over 10 years 

91. It can be seen from Table V.1 that e-trikes offer the highest reduction in tricycle 
operating costs, whether the base case is center-cab or side-cab models. The annual 
operating cost is slightly less than two-fifths of the standard four-stroke gas-powered side-cab 
trikes. The survey revealed that most of the tricycles-for-hire in Davao are four-stroke; hence 
the cost savings potential of e-trikes is only PHP39,260 per year (for Li-ion) and PHP29,260 
(for lead-acid). With the larger body shell of e-trikes (versus the side-cab model, comprising 
nearly 75% of the fleet), more passengers can be accommodated in a single trip, thus 
boosting revenues.  Higher revenues and lower operating costs translate into bigger profit 
margins for the drivers and/or owners. The upside of shifting to e-trikes is higher take-home 
pay for tricycle drivers, and/or lower fares to the public. 
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C. Impact of E-trike Replacement Program  

Environmental Impact 

92. The gradual increase in the usage and adoption of e-trikes is expected to significantly 
reduce air and noise pollution as well greenhouse gas (GHG) emissions.   

93. Based on a total of 5,450 tricycle units in Davao City, Table V.2 shows the estimated 
volume of air pollutants that would vanish if replaced with zero-emission trikes. 

Table V.2   Estimated Tailpipe Emissions of Air Pollutants and CO2 

CO HC NOx PM PM10 CO2 
4,785 3,681 3,681 482 366 20,295 

Source: SUTra-DC Project Team 

94. A proxy for the economic benefits of reducing GHGs (CO2) is the value of CO2 in the 
carbon trading market (~USD5.50/ton). That implies PHP4.8 million of benefits every year for 
Davao City. Thus, if all the 200 thousand tricycles throughout the Philippines are replaced, the 
lost carbon could earn as much as PHP176 million a year. 

95. The replacement of all the existing 5,450 units mentioned above will mean a reduction 
of 20 thousand tons of CO2 and the other air pollutants in Table V.2. In addition, e-trikes 
typically generate less noise pollution whether it is idle or in motion, as well as more safe and 
comfortable. 

96. There are clear health benefits of cleaner air, although this is difficult to quantify. 
Suffice it to say that Davao can avoid the dark smog that has become endemic in Metro 
Manila. Its tricycle population could easily double, given the fact that it is still very low 
compared to the national average and to other similarly sized cities in the country.   

Energy Efficiency of E-Trikes 

97. Electric vehicles’ tank-to-wheel efficiency is about a factor of three higher than that of 
internal combustion engines (ICE).  They do not consume energy when not moving unlike ICE 
vehicles whose engines continue to run while idling, thereby producing CO. 

98. The replacement of 5,450 trikes in Davao City is estimated to lop off 8.8 million liters 
(~56 thousand barrels of oil) from the country’s imports of gasoline. At the current retail price 
of gasoline (PHP56/liter), the amount saved is equivalent to PHP492 million a year. Net of 
tax, that represents USD9.7 million of avoided importation, an amount that can be counted 
also as an economic benefit. 

Economic Benefits 

99. A generally accepted economic benefit from transport projects is the savings in 
vehicle operating costs (VOC), net of tax. In this particular case, the saving is straightforward: 
a reduction in annual operating cost of PHP39,260 per tricycle replaced on the average (from 
Table V.1). It could be higher if the guyong-guyong is considered because it consumes more 
fuel than the typical side-cab model and comprises about a quarter of the fleet.  

100. Calibrating the VOC savings into the conditions of Davao (70 km per day average 
mileage), the annual VOC savings is PHP48,600; net of 12% tax, this translates into 
PHP42,768 of economic benefits a year or PHP233 million for the total 5,450 units. The 
economic cost of the investment is PHP195,500/unit (which is the acquisition cost, net of 15% 
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for various forms of taxes).  Table V.3 shows the stream of economic benefits over a 10-year 
period, following the “with and without project” principle. 

Table V.3   Annual Economic Benefits per E-trike 

(in PHP) 
VOC Net Benefit Year3 

W/out Project With Project 5% Increase1 0% Increase2 
0 0 -195,500 -195,500 -195,500 
1 143,221 100,453 42,768 42,768 
2 143,221 100,453 44,906 42,768 
3 143,221 100,453 47,152 42,768 
4 143,221 100,453 49,509 42,768 
5 143,221 100,453 67,385 58,168 
6 143,221 100,453 54,584 42,768 
7 143,221 100,453 57,313 42,768 
8 143,221 100,453 60,179 42,768 
9 143,221 100,453 63,188 42,768 

10 143,221 100,453 66,347 42,768 
   EIRR = 

25.2% 
EIRR = 21.2% 

1 Assumes a 5% increase in the gap of gas prices to power costs. 
2 Gas prices to move in parallel with power rates. 
3 Due to the age of the current fleet, it is assumed that a major rehabilitation occurs on 

the 5th year that will incur 25% of the PHP70k cost. Also, every other year, the battery is 
replaced.  

101. Assuming the VOC savings will remain constant, the EIRR over 10 years is 21.2%. 
This implies that the price of petroleum will move in parallel with the price of electricity. As 
stated in paragraph 34, that is not realistic for Davao City given its power mix that is 
dominated by hydro. The gap between gasoline and electric power is likely to widen by at 
least 5% per annum. Such a scenario would push the EIRR to 25.2%. If the price of an e-trike 
goes down to PHP200 thousand (instead of PHP230 thousand under the base case scenario) 
or by 13%, the EIRR would increase to 29.3% (from 25.2%). 

102. Since the EIRR exceeds 15%, the threshold value adopted in the Philippines for 
economic viability, the project to replace gas-powered tricycles with battery-powered ones is 
deemed economically feasible. When the values of the environmental and health benefits are 
factored into the equation, the economic returns will go even higher. 

Financial Impact 

103. It is clear from Table V.1 that operating e-trikes will be a more profitable business or 
means of livelihood. It represents substantial savings of more than 50% from current 
operating expenses of gas-fed four-stroke tricycles. The savings is mainly from fuel cost and 
partly in maintenance due to fewer mechanical parts. A single charge (~5 kwh) is sufficient for 
a distance of 70 kilometers, which is the average distance that a tricycle-for-hire in Davao 
runs per day.   

104. Table V.4 shows the pro-forma income statement of a new operator using an electric 
tricycle. 
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Table V.4   Income Statement of a Single Trike Operator 

Item Per Day 
(PHP) 

Per Annum 
(PHP) Remark 

Revenues 502 180,645 Since this is based on current levels, revenue is likely to 
increase with larger trike capacity. 

Expenses 317 114,151  
Power 36 12,960 Future increases to track Mindanao’s power cost. 
Driver’s Pay 242 87,240 Based on current average take-home pay. 
Terminal Fee 6 2,022 Based on current experience; should be free. 
Association Dues 8 2,929 Strengthening TODAs could push this cost down. 
Maintenance and Repairs 15 5,400 Imputed cost, not opined in surveys. 

 

Miscellaneous 10 3,600 Imputed cost, not opined in surveys. 
Net Income (Cash) 185 66,494 Versus current boundary fee (PHP130); likely to increase 

with revenue and allow higher amortization levels or shorter 
leasing period. 

Source: Results of SUTra-DC surveys, 2011 

105. At a cost of PHP230 thousand and the annual net income indicated in Table V.4, the 
calculated financial rate of return (FIRR) to an e-trike operator-investor is 26.1%. If the price is 
reduced to PHP200 thousand, which is likely to happen with standardization and volume 
procurement, the FIRR goes up to 31.0%. These rates are bankable, under normal business 
conditions. The informal and fragmented manner that the business is conducted, however, 
creates the perception of high risks that turns off domestic banks from financing trike 
acquisition, aside from the small-scale nature of the loan.  

106. An interview with a domestic financing company that advertised a lending product for 
tricycle drivers revealed that its product was not for acquisition of new units but a short-term 
loan for existing driver-owners. The collateral is a lien on the franchise and the unit, with 
interests exceeding 2% a month. 
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VI. IMPLEMENTATION 

A. Policy Support 

107. What is envisaged in this study is a modernization program that goes beyond simple 
fleet replacement. Such a program will be sustainable if supported by an appropriate policy 
environment from the national and city governments.  

108. From the national level, the DOTC should stipulate the following: 

(i) Include the replacement of all gas-fed tricycles as a key component of the national 
environmentally sustainable transport strategy, backed up with technical and funding 
support from the Motor Vehicle Pollution Control Fund (MVPCF); 

(ii) Issue vehicle standards for tricycles, particularly on body design and configuration, 
power-to-weight ratio, emission levels, and other safety parameters. This is currently 
absent, except for some general provisions arising from RA No. 4136 and LTO 
regulations; 

(iii) Provide new ground rules for the registration and licensing of e-trikes (and other non-
ICE vehicles) to guide the LTO. At present, there is none, and e-trikes could not be 
registered; their current deployment, albeit on a pilot basis, is literally illegal. There 
had been reports that the few e-trikes deployed in the city got apprehended by the 
City’s Traffic Management Group; and 

(iv) Unblock the obstacles faced by local manufacturers of e-trikes with the Department of 
Trade and Industry and with the Board of Investments, and address the 
apprehensions of threatened motorcycle suppliers. 

109. At the local level, the city of Davao should enact a new city ordinance governing the 
franchising of tricycles that will:  

(i) Close the door for new applications for tricycle franchise unless they are e-trikes;  
(ii) Phase out old tricycles in 5 years, beginning with those 10 years or older, to be 

progressively lowered by 2 years every year after the date of enactment; and 
(iii) Impose a new cab standard that specifies headroom, seat space, emission and noise 

levels, and other safety requirements, for all tricycles-for-hire rather than wait for a 
DOTC order that may never come. 

110. In addition to the above, the Davao City government should: 

(i) Implement a trike replacement program for all tricycles in the city, including an 
aggressive legalization campaign to ferret out non-franchised operators; 

(ii) Provide interest-subsidy to early switchers to e-trikes at 100% in year 1 and 50% in 
year 2, to encourage the shift to green transport;  

(iii) Persuade Davao Light to install metered battery charging stations at tricycle terminals 
or where the dispatchers of trike association are located, and to provide spare 
batteries to be used for swapping in lieu of re-charging; 

(iv) Invite Davao businesses to adopt e-trikes, where they pay for the interest on the loan 
for the units in exchange for exclusive ad postings on e-trike bodies; 

(v) Build up the capacity of TODAs towards performing the roles mentioned in section 
IV.C of this report; 
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(vi) Require all gas-fed tricycles to undergo annual emission testing in accordance with 
DAO 2010-24. Compliance with these parameters as evidenced by a Certificate of 
Emission Compliance issued by the LTO’s accredited emission test centers should be 
a condition of franchise renewal. It goes without saying that e-trikes will be exempted 
from emission testing; and 

(vii) Adopt a flat fare scheme for tricycles consistent with the principle that tricycle 
services are zone-based rather than fixed-route-based. Taxi-like operation would 
improve convenience to commuters, aside from raising the potential for higher 
incomes of drivers. The flat fare should be treated as a ceiling that is subject to 
periodic review and adjustment.  In calculating a reasonable fare level, the cost 
parameters will be those for e-trikes in their third year of the replacement program. 

 
B. Financial Support 

Financing Requirements 

111. Given the indigent character of tricycle operators and drivers, the major hurdle to 
conversion from gas to electric is the acquisition cost. Under current conditions, the 
investment hurdle is low, at about PHP70 thousand. With the installment financing offered by 
dealers and the entry of cheap China-made motorcycles, the equity barrier has become 
lower. The FIRR for current models is estimated at 21%, which is lower than an investment in 
e-trikes, but still very viable. 

112. The recovery curves for a PHP230 thousand e-trike under a range of profit margins 
and interest rates are shown in Figure VI.1 Payback Periods for E-Trikes under Various 
Scenarios.  At an annual income of PHP65 thousand, the payback period is four years on 5% 
interest, and 4.6 years on 10%. If the price is brought down to PHP200 thousand, the 
payback periods also go down to 3.4 and 3.9 years, respectively.  Since initial and battery 
costs are expected to go down as fleet size increases, the payback period is expected to 
converge at four years. 

 

 

 

 

 

 

 

 

 

 

Figure VI.1 Payback Periods for E-Trikes under Various Scenarios 
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113. The aggregate investment requirement for 5,450 units, costing PHP200 thousand 
each, would amount to PHP1,090 million. However, the lending package will be lower than 
this, as shown in Table VI.1 below.  It assumes an interest cost of 6.5% per year. A lending or 
leasing institution needs to set aside a total loan package of PHP611.2 million for a project 
cost of PHP1,090 million, or 56%. If an e-trike costs PHP230 thousand, the loan package 
goes up to PHP758.3 million for a project cost of PHP1,253 million. This reduced funding for 
fleet replacement is due to the inflows of repayments in the earlier years of a five-year loan.   

Table VI.1   Size of Loan Package  

Item Year 1 Year 2 Year 3 Year 4 Year 5 
Number of E-trikes 545 1090 1635 1635 545 
Cost (in PHP millions) 125.35 250.70 376.05 376.05 125.35 
Lease Payments (in PHP 
millions) 

12.75 51.01 114.78 191.30 242.31 
Unit Price 

@PHP230k 

Net Exposure (in PHP millions) 112.60 312.28 573.56 758.31 641.36 
Number of E-trikes 545 1090 1635 1635 545 
Cost 109 218 327 327 109 
Lease Payments 12.75 51.01 114.78 191.30 242.31 

Unit Price 
@PHP230k 

Net Exposure (in PHP millions) 96.25 263.24 475.46 611.16 477.86 
  

114. The short payback periods and the high FIRRs (>20%) make subsidy superfluous. 
Nevertheless, to accelerate the shift to green transport, credit enhancements would be 
desirable especially for the early adopters. This is not unlike the low interest scheme applied 
in Surigao City or the zero-interest regime of San Fernando, La Union.  

Lease-to-Own Scheme 

115. For Davao City, it is recommended that the financing package be designed as a 
lease-to-own scheme. It converts many drivers (about 64% of them) into asset owners or 
micro-entrepreneurs. 

116. One option is to trade in the old unit with a nominal value of PHP25 thousand. This 
should be construed as a down payment. The trade-in feature should apply only in the first 
year of the program; on the second year, the value can be reduced to zero or a lower amount, 
say PHP10 thousand, depending on the results of the first year.  The conduit bank should 
impose its normal interest on the loan, say, 6.5%. At a loan amount of PHP205,000 (=price of 
230,000 less DP of 25,000), the bank would expect a monthly amortization of PHP4,011.06. 
Since the beneficiary will only pay his equivalent boundary fee of PHP130/day or PHP3,900 
per month, the gap or deficit would be PHP111 a month. For year 1 target of 545 units, the 
total deficit will be PHP3.6 million in five years. This can be covered in either of the following 
ways: 

(i) Full subsidy from the Sustainable Urban Transport Fund (SUTF); 
(ii) From interest on deposit-in-trust of an amount (calculated as PHP36 million) from the 

MVPCF; and  
(iii) A combination of subsidy from the SUTF and MVPCF. 
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117. A variant of the above is to raise the daily lease payments to PHP150, which is only 
slightly higher than the prevailing average boundary fee of PHP130. It can easily be afforded 
by the higher profit margins from e-trike operations. In such a case, there is no need to 
subsidize the interest rate. Only the trade-in values for the surrendered units need to be 
funded or subsidized, which is estimated at PHP13.6 million (=545 units x PHP25k) for the 
first-year adopters. 

118. A third option is to apply zero interest rate, without trade-in value. In such a case, the 
full interest rate (assumed as 6.5%) of the bank needs to be subsidized. Applying this 
enhancement for the early adopters only, the total subsidy for 545 beneficiaries amounts to 
PHP19.2 million. In so far as the driver lessons are concerned, the daily payments would be 
no higher than their current boundary fee of PHP130/day.  

119. Option 1 (where trade-in + interest subsidy are applied) leads to a subsidy of PHP17.2 
million. Option 2 (trade-in + higher lease of PHP150/day) will entail a subsidy of PHP13.6 
million. The highest subsidy is PHP19.2 million under option 3 (zero interest rate). Because 
the beneficiaries may not appreciate a zero interest rate, option 2 is preferable because of the 
transparent trade-in value that it implies, aside from yielding the lowest subsidy.  

120. As collateral, the title for the unit should remain with the lending bank. To foster 
collective obligations, the concerned TODA should also commit to re-assign the unit to 
another member in case the first one is unable to pay or decides to cease operations. 

Who Shall Bear the Subsidy? 

121. The city government of Davao can easily allocate the amount of PHP13.6 million to 
buy the initial 545 units at a standard price of PHP25 thousand per unit, regardless of age and 
condition of the tricycle. It is transparent and avoids the appraisal issue. Besides, the city 
could reduce this allocation if it can salvage the returned units and use the motorcycles 
(without the side cars).  

122. A second method is to secure a five-year hold-out deposit at no interest from the 
MVPCF.  Assuming the conduit bank agrees to return 4% a year on this deposit, and the 
returns thereof applied to cover the interest cost on the 545 units on a lease-to-own scheme 
over five years, the required amount of deposit is a minimum PHP96 million. After five years, 
the PHP96 million can be returned to the MVPCF at its face value.    

123. To reduce the subsidy and the costs to drivers, the procurement of the units should be 
tendered competitively. Also, the choice of the bank should be the subject of competitive 
tender from interested domestic banks. 

Project Financing Plan 

124. A comprehensive trike modernization project would require an investment of 
PHP1,332 million, as shown in Table VI.2. 

125. At the very least, the city should bear the funding for project management and subsidy 
amounting to PHP26.1 million over five years, or PHP5.2 million a year. The capacity 
development of the trike associations should logically be assumed by the DOTC because of 
its nationwide impact or replicability. However, it has a hands-off stance on the premise that 
trikes are already within the LGUs’ turf. Given the more aggressive strategy of the 
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Department of Energy (DOE) to lead the shift to green transport, it might as well include a 
technical assistance component in its evolving program7 for e-trikes and pick up the banner 
that the DOTC is reluctant to hold and wave.   

Table VI.2   Five-year Investment for a Trike Modernization Project 

Item Amount  
(PHP million) Remark 

New Trike Vehicles (5,450 units)  1,253.5 To be provided by lenders (or conduit Bank)  
Re-charging Stations (100)  8.5  
Institutional Development (2.5%) 31.3 For funding by DOTC from the MVPCF or by DOE. To be 

carried out by Civil society organization, with support from 
the Cooperative Development Authority 

Project Management (1%) 12.5 For funding by the City 
Subsidy for Trade-in (25k*545 
units) 

13.6 For funding by the City 

Infrastructure (100-pax Waiting 
Sheds) 

20.0 For funding by Barangays/City, commercial sponsors, and 
TODAs 

Total 1,339.5  
Source: SUTra-DC Project Team 

  
C. Institutional Arrangement 

126. Within the city government, the office or unit that has the closest intersection with a 
trike modernization program is the Transportation Management Office (TMO) under the City 
Legal Department. It has the power but not the resources or inclination. It is not geared to 
promote and administer a trike replacement program, or to upgrade the capabilities of the 
different TODAs. 

127. It is recommended therefore that a Trike Modernization Committee be constituted as 
a sub-committee of the Traffic Management and Coordination Board (TMCB) to oversee the 
project, with the TMO serving as secretariat and backstopped by a designated civil society 
organization (CSO) or nongovernmental organization who should formulate the template for 
an improved TODA, conduct training and education among TODA officers and members, and 
conduct information and education campaign on e-trikes. The CSO should perform the 
following: 

(i) Market the lease-to-own program to all TODA members; 
(ii) Advise and guide members into enrolling into the program; 
(iii) Nurture good maintenance practices among TODAs; 
(iv) Monitor compliance of switchers/borrowers from beginning to end (full payments and 

title to the unit is transferred); and 
(v) Liaise with the conduit bank(s). 

128. The proposed members of the Trike Committee are: city mayor, councilor in-charge of 
the Transportation Committee, head of the TODA federation, and the project manager. The 
CSO shall provide a program coordinator and other staff. 

129. Funding for the CSO should come from the SUTF or MVPCF, as indicated in Table 
VI.2. 

                                                   
7  “ADB eyes up to $500million package for e-trikes,” Business World, 28 April 2011. 
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D. Risk Assessment 

130. In the course of this study, several interactions were made with tricycle drivers as to 
their views on the e-trikes. Fortunately, a few had actually tried the unit, courtesy of a local 
manufacturer-assembler. These few attest to the low operating expenses and financial gains 
they get from e-trike. The main concern they voiced out is technical, i.e., worries about the 
ability to take on hilly terrains, to survive flooded streets, braking power on downhill slopes, 
and the unimpressive looks or design. To be sure, the units suffer from some technical flaws 
or compromises, and could stand improvements in ergonomics. Hence, it is important that the 
early adopters or switchers do not encounter technical glitches as to turn away the next wave 
of users. To minimize this risk, the quality of the first batch of e-trikes must be assured and 
closely supported in the field by technical personnel from the suppliers. 

131. Payment default is inherent in micro-lending. To minimize this risk, the trike 
association (or TODA) must be made a co-guarantor so that it can exert peer pressure. 
However, most of the TODAs are weak, with not a few drivers expressing dismay at some 
leaders who absconded with the association’s money. Thus, the project should also include a 
heavy dose of capacity development of TODAs and their members. If the units will turn out to 
be lemons, then the risk of default will escalate. 

132. From a social standpoint, a lease-to-own scheme designed around current levels of 
lease (i.e., boundary fee) payments has no negative impact. There is no diminution in 
incomes, no displacement as the drivers would retain their means of livelihood. Converting 
renters into asset owners and micro-entrepreneurs is a noble objective no one would openly 
disagree with. Empowering the lowly drivers, however, has its dark side: it threatens the local 
power structure of dependency and upsets the hegemony at the village and district levels. 
This may explain why ward leaders are apprehensive—much more than drivers themselves—
about the trike modernization. Tapping committed CSOs/NGOs could help uncover 
oppositions from these groups, especially when supported by the public demanding green 
transport. Getting neighborhood associations to demand e-trike service within their areas and 
for the riding public to patronize e-trikes would exert countervailing influence. 

133. Unlike in other cities that went ahead, there are no obvious CSOs/NGOs in Davao 
City that could fill up the preceding role. Although there appears to be a large environmental 
network, their silence in the Vision Contest was revealing. Not a single entry came from this 
sector despite the obvious congruence in objective.  Institutional weaknesses on both sides of 
the fence (public and private) pose a big risk during project implementation. A local champion 
has not yet stepped up. The involvement of national agencies, like the DOE and the 
Cooperative Development Authority (CDA), can provide initial hand holding. 
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E. Implementation Roadmap 

134. A preliminary timetable for implementing the trike modernization project is shown in 
Table VI.3. 

Table VI.3   Preliminary Implementation Roadmap for the Trike Modernization Program 

Phase When What Who 
Q3, 2011 • Review elements of the trike modernization plan  

• Search suitable partner(s) among CSOs/NGOs 
• TMCB of the city 

government 
Q4, 2011 • Form a Project Team 

• Select TODAs for year 1 target 
• Discuss vehicle standards and specifications with 

manufacturers  
• Short-list participating banks 

• Trike Committee 
• CSO/NGO 
• Project Team 
• CSO/NGO 

Q1, 2012 • Enact revised city ordinance(s) on tricycles 

• Initiate technical assistance on TODA capacity building 
• Work out financing terms with Bank(s) 

• City Council  
• DOE and/or CDA 
• Project Team 

Preparatory 

Q2, 2012 • Secure funding – City, DOE, DOTC 
• Conduct information and education campaigns  

• Project Team 
• CSO/NGO 

Q3, 2012 • Conduct tender for volume procurement of e-trikes  • Project Team + Trike 
Committee 

Q4, 2012 • Assist bank in processing trike leases 
• Train and build capacity of 1st batch of TODAs 

• CSO/NGO 

Execution  

Q1–Q3, 2013 • Continue the processing and monitor progress • Bank(s) 
• CSO/NGO 

Interim 
Review 

Q4, 2013 • Review year 1 performance  
• Formulate terms for Year 2 beneficiaries 

• Project Team & CSO 
• Trike Committee 
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I. INTRODUCTION 

1. This report constitutes Volume 4 of the five-volume Final Report on Sustainable 
Urban Transport in Davao City under TA 7243-REG: Implementation of Asian City Transport 
– Promoting Sustainable Urban Transport in Asia Project. For brevity, the study is referred to 
as SUTra-DC.  

2. The other volumes (and study components) of SUTra-DC are as follows: 

(i) Volume 1: Sustainable Urban Transport Vision and Land Use Management; 
(ii) Volume 2: Public Transport Route Improvements; 
(iii) Volume 3: Fleet Modernization for Tricycles; and 
(iv) Volume 5: Sustainable Urban Transport Fund and Public Transport Infrastructure 

Investments. 

3. The interrelationships of the study components are illustrated in Figure I.1. The 
unifying and edifying element is the strategic vision that tells: who Davao is, where it wants to 
go, and what will guide its journey. Its transport system is as much the result, as well as a 
cause, of its urban structure. Properly planned, the urban land use could reduce, if not avoid, 
the need to travel. A public transport system, however, needs a route network that is 
accessible, served by energy-efficient low-emission vehicles, and supported by commuter-
friendly infrastructure and facilities. A higher-capacity mass transport mode (e.g., BRT, LRT, 
etc.) may be added to improve the overall capacity, efficiency, and sustainability of the public 
transport system. To realize all of these, however, an urban transport fund has to be 
established.     

 
Figure I.1 Framework and Interrelationships of Study Components 

 

Source: SUTra-DC Project Team 
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4. Focusing on a proposed mass transit system for Davao City, this volume has six other 
chapters, as follows:  

(i) Chapter 2 presents the context for mass transport and the proposed alignment;  
(ii) Chapter 3 explains the vehicle technology options; 
(iii) Chapter 4 shows the BRT infrastructure; 
(iv) Chapter 5 examines the institutional setup; 
(v) Chapter 6 discusses the financial and economic aspects; and 
(vi) Chapter 7 describes the social and environmental considerations. 
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II. THE CONTEXT FOR MASS TRANSPORT 

A. Urban Context 
5. It is nearly impossible for a large and dense urban area to escape traffic congestion 
unless it has a good mass transit system. Cities all over the world whose streets are 
dominated by private cars are generally caught in gridlocks that constrain their growths and 
livability. Reliance on private transport alone is not sustainable. 

6. Cities of developing countries like the Philippines often began their urbanization path 
characterized by thousands of free-wheeling, small-scale public transport. Low income 
constrained motorization. But as income grows, trip preference shifts toward petrol-based 
private cars that compete with public transport on scarce roads. The sheer number of 
“mosquito” public transport providers becomes uncontrollable; in exasperation, government 
authorities start to look at rail transit as the “solution.” It is a mythical dream that has endured, 
fostered by industrial countries in search of markets for their rail products. Unfortunately, it is 
also a dream that is too expensive and cannot be afforded by the same developing country 
cities.  

7. Lessons from other cities have proven that there are less expensive mass transit 
solutions. A city can be modern and workable without a rail transit system. This study thus 
explores an alternative but a more viable mass transit option for Davao City.    

 
B. Early Plan for Davao 

8. The allure—and false promise—of rail transit was introduced to Davao more than 20 
years ago. It has been echoed in the city’s Comprehensive Development Plan to 2021 which 
included a 60-km light rail transit (LRT) line between Santa Cruz in the west and Panabo in 
the east, with Davao as the center. 

9. The system was supposed to be operational by 2010 at a cost of PHP5 billion, 
equivalent to around USD1.94 million per kilometer. That it was unrealistic - and a pipe dream 
- can be ascertained when compared to the cost of Manila’s LRT 1. As the first post-war 
urban mass transit system built in the Philippines, LRT 1 was built at a cost of USD26 million 
per kilometer in the 1980s. That the plan for Davao was merely a sketch plan is apparent from 
the improbability of operating two-minute headways with only 60 rail cars over a distance of 
60 km. 

10. It is understandable for a sketch plan to be off in timing. But it also missed the 
alignment with the greatest demand (Table II.1) and the shift in Davao’s urban configuration. 

Table II.1 The 60-Km LRT 1 Alignment by Major Roads 

Measure Location  
Pattern A: 6-lane road with 5-meter center median G. MacArthur Highway, E. Quirino Ave., 

Sta. Ana Ave., Lapu-lapu St., R. Castillo 
St. 

Pattern B:  4-lane road with 4-meter center median Davao–Agusan Road  
Pattern C:  4-lane road with 4-meter center 
median  

Davao–Cotabato Road  

Source: Comprehensive Development Plan, Table 5.7, page 427.  
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Note: Worked out by the SUTra-DC Project Team based on the City’s Comprehensive Dvelopment Plan to 2021 

Figure II.1   The Old LRT Alignment of Davao City 

11. The proposed route, construction type (elevated), and length (about 60 km from end 
to end) are more akin to a regional rail service than to a conventional LRT or urban mass 
transit system. Given its long length and need to avoid local deviations, the suggested route 
within the city was probably the most logical alignment at that time: it connects east and west 
on the most direct route for a city urbanizing along the coast of the Davao Gulf.  Over the long 
haul, however, its prospects for large passenger flows was dimmed by the limited potentials 
of the narrow strip of land in the south side to function as large attractors or generators of 
demand. The mass transit system (MTS) was based on a forecast demand of 235 thousand 
passengers a day by year 2000. At present, even the most heavily traveled corridor in Davao 
has a demand way below this figure. The estimated total ridership in all the public utility 
vehicles (PUVs) and in all of the 94 routes surveyed in SUTra-DC was about 190 thousand 
passengers per day.  

 
C. Revisiting the MTS Issue 

High-occupancy Vehicle Corridor 

12. This study started with the old alignment as the first candidate for a mass transit 
system for Davao City. It examined whether, in fact, there had been steps taken by the city to 
make way for the project, especially on the right of way. A parallel effort was made on 
analyzing the current pattern of public transport patronage, since the mass transit system will 
simply take off from current PUV operations. The objective was to identify the corridor with the 
highest demand (Table II.2). This was supplemented by a reconnaissance of where major 
traffic generators occurred coupled by a critical look of the road network and the evolving land 
use pattern of Davao.  
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Table II.2   CBD Road Links with High Jeepney Usage 

Road 
Link Direction No. of PUJ 

Routes 
12-Hr Frequency 

Volume 
1 Cabaguio to R. Castillo 11 2,802 
2 Quirino to Cabaguio 25 7,946 
3 Recto to Magallanes 25 6,604 
4 Magsaysay to R. Castillo 3 2,424 
5 R. Castillo to Magsaysay 11 3,244 
6 Quirino to Roxas 11 3,011 
7 Recto to Quezon Blvd. 19 3,971 
8 Quirino to San Pedro 15 4,663 
9 Magallanes to M. Roxas 21 7,071 

10 M. Roxas to Magsaysay 5 2,302 
11 Magsaysay to M. Roxas 7 3,035 
12 Sandawa to M. Roxas 18 2,796 
13 Quezon Blvd, to Recto 10 4,530 
14 Recto to C. Bangoy 5 2,358 
15 C. Bangoy to Quirino 16 5,946 
16 Quirino to CM Recto 13 5,754 
17 Sandawa to Magallanes 30 6,964 
18 Magallanes to Sandawa 24 5,074 
19 Quimpo to Sandawa 20 2,945 
20 Sandawa to Quimpo 25 4,110 
21 Sandawa to McArthur 14 2,856 

Source: Public Transport Terminal Surveys, SUTra-DC, 2011. 

13. The preceding analyses yielded the alignment shown below. 

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure II.2 Proposed MTS Alignment for Davao City 

 
Land Use 

14. The proposed MTS line runs from east to west of Davao City, cutting across its central 
business district (CBD). Typically, the proposed mass transit line is flanked by a 500-meter 
(approximate) zone of major commercial areas on both sides throughout the stretch from 
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Source: SUTra-DC Project Team 

Matina crossing to the junction of JP Laurel Avenue and Rafael Castillo Street at the 
barangay boundaries of Rafael Castillo and V. Hizon, as depicted in the city’s zoning map 
(Figure II.3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure II.3 Land Uses along Davao City’s MTS Corridor 

15. From Matina crossing, the proposed line traverses across medium to heavy 
residential areas and enters a zone of light-density residential area through Quimpo 
Boulevard, which is composed of barangays Matina, Aplaya, and Bucana. After crossing the 
Davao River via Bolton Bridge, the line enters the south side of the CBD on Quezon 
Boulevard, running through barangays of medium to heavy residential zones, that is, 
barangays 1, 40, 39, 38, 37, 36, and 34. It proceeds northward through Manuel Roxas 
Avenue, passing a zone of minor commercial areas in barangays 33, 32, and 34 as it turns 
right on Claro M. Recto Street at the vicinity of Ateneo de Davao University. As it continues 
northward, the line traverses a zone of major to minor commercial areas in barangays 13, 12, 
18, and 20 at the Buhangin intersection/flyover area and continues to run on a northeasterly 
trend via the J.P. Laurel Avenue through light to heavy residential areas of barangays 
Ponciano Bangoy, Buhangin, A. Angliongto, and San Antonio, before terminating in a 
medium-density industrial zone in barangays Rafael Castillo and V. Hizon at the intersection 
with R. Castillo Street. 

16. It is envisaged that the proposed mass transit system would be one of the busiest 
transport line in the city in the coming years with the addition of two huge malls (SM Lanang 
and Ayala Abreeza) along the four-lane J.P. Laurel Avenue. Since all the current (Gaisano, 
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Victoria, and SM Ecoland) and future malls are all on the right side of the road (when moving 
west to east and south to north), substantial left-turn movements at entry and exit points of 
these establishments will be a major contributor to traffic congestion on the corridor.  

17. As the backbone of a public transport system, the MTS alignment would also 
complement the operations of PUVs and tricycles in the city rather than displace or replace 
them.  From the standpoint of urban design, the line cuts a swathe along the city’s center of 
built-up environment and economic activities.  

18. If terminated at the junction of Quimpo Boulevard and MacArthur Highway, the mass 
transit system would not serve the traffic generators along MacArthur Highway towards Toril, 
such as NCC Mall and Matina Town Square. However, it would serve Quimpo Boulevard, SM 
Mall, and a bus terminal, the Davao City Overland Transport Terminal (DCOTT). Hence, the 
westward extension to Matina crossing has to be considered. 

Other MTS Corridors 

19. MTS planners from industrialized countries automatically assume that one line does 
not make a system, and that several lines are needed, as indicated in Figure II.4. That may 
well be true, if there are no tricycles and jeepneys that operate in Davao. A multiline system is 
a logical direction in the long term, but must be carefully laid out so as not to be too close to 
each other as if there is no hierarchy of public transport modes. Moreover, it should serve 
high-density zones.  

20. While the urban land uses of Davao City can be managed so as to minimize urban 
sprawl and concentrate developments where they can be served efficiently with the mass 
transit system, it is unrealistic to expect that this would be successful or effective in the 
Philippine context. The geography and transport layout of the city reinforces a multi-nodal 
growth such as in Toril, Calinan, and Bunawan. While the Poblacion will likely retain its 
primacy in the city, it will not be the sole location of choice.  

21. In any case, future MTS lines can be identified in a subsequent feasibility study. 

 

 

 

 

 

 

 

 
 

 
 

Figure II.4 Conceptual BRT Network 
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III. DEMAND AND TECHNOLOGY OPTIONS 

A. Walking Through the Alignment 
The Built Environment 

22. The corridor passes through what may be regarded as the geographical center of this 
sprawling city. Most of the tall buildings in the city are found on this route. The corridor is 
bounded on both sides by a mix of business types (food shops, vehicle repair businesses of 
all type, commercial, retail, light industrial, etc.). It is clear that the route is one of the busiest, 
if not the most congested, road in the city. 

a) Terrain 

23. The route is very flat with no hills. Probably the steepest parts are the approaches to 
Bolton Bridge over Davao River, but this gradient is very small and is easily negotiated by 
existing public transport vehicles and even by pedal-driven transport vehicles. It will not pose 
any special engineering challenge.  

b) Height Restrictions 

24. There are several pedestrian overpasses along the proposed route. The clearance 
heights have not been checked in the preparation of this Report but are estimated to provide 
at least 5-meter clearance above the road surface, certainly adequate for container trucks to 
easily clear. Thus they would present no clearance problems for single-deck buses or at-
grade trains. There are also electric and telephone cables along and across the corridor at 
various locations. Although lower than some of the pedestrian footbridges, they appear to be 
of sufficient height to allow standard-height trucks and buses to pass beneath. 

c) Road Geometry and Conditions 

25. Road and lane widths vary along the proposed corridor, which includes sections that 
are two and three lanes wide (per direction) with lane widths ranging from around 3 m to 
around 4 m. Nearly all the road links are 15 m wide. The widest road on this route is Manuel 
Roxas Avenue with a 50-meter right of way (ROW). Figure III.1 shows the suitability of the 
route for a mass transit system. 

26. In many locations there are no lane markings. In all cases, lane widths are sufficient 
for standard-width (2.4-meter wide) vehicles. The road pavement is generally concrete. In 
places where the surface condition appears rough, the structural soundness of the road base 
does not seem compromised as to require major rehabilitation. The road shoulders are either 
sealed, unsealed, or non-existent.  
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Figure III.1 Number of Lanes of Key Road Sections in Davao City 

d) Intersections 

27.  The corridor is characterized by a mix of signalized and non-signalized intersections. 
For good reason, most of the recently installed traffic signals in the city can be found along 
this route. In general, the corridor follows the dominant traffic flow and the MTS should not be 
unduly affected by delays at non-signalized intersections. The non-signalized T intersection, 
where Manuel Roxas Avenue meets Quezon Boulevard, would in all probability need to be 
signalized so that left-turning MTS vehicles are not unduly delayed by opposing traffic moving 
straight through and along Quezon Boulevard. 

e) Traffic Mix 

28. The current traffic mix consist of private cars, motorcycles, motorcycle-based three- 
and four-wheel passenger vehicles, multi-cabs with “crush” or maximum capacity of around 
16 persons, jeepneys with a crush capacity of around 20 persons, two- and three-wheel 
bicycles with sidecars for carrying goods and/or 3-4 passengers, light to medium duty 
commercial vehicles, and some heavy vehicles carrying 20-foot containers. Sometimes, 
pedestrians walk on the streets due to the poor condition of the sidewalks (i.e., non-existent, 
blocked, unusable, etc). In addition, people tend to wait on the side of the road for PUVs to 
come along. 

f) Traffic Operating Speeds 

29. Within Davao, the maximum speed limit is 60 km/h. On the main roads, this speed 
may be achieved but is not generally achievable in the busier built-up areas due to traffic 
volumes, intersections, traffic lights, and curbside “friction.” A lot of the latter can be observed 
on the identified MTS alignment, suggesting difficult challenges for curbside, street-level 
operations. 

30. A travel time survey made by a consultant for the Department of Public Works and 
Highways (DPWH) sometime in 2009 showed travel speeds of 20 to 30 km/h on the MTS 
corridor. 

Source: DPWH 
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Source:  DPWH Asst Sec. Cabral’s presentation at the 2009 Mindanao Logistics Conference 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure III.2 Travel Speeds on Major Roads 

 
B. Passenger Demand 

31. The technology to be chosen has to be fitted to current and future demand, with due 
consideration to minimum frequencies.  

32. Service frequencies will need to be relatively high to meet passenger expectations 
and to attract passengers. Given the high frequency of the current public transport mix, 
headways of 5 minutes or better for a mass transit system would not be perceived as worse 
off.  

33. To determine the potential demand on this corridor, a closer look at the operations of 
existing public transport operations was made by dividing the route into six segments formed 
by seven junctions, as shown in Table III.1. 

Table III.1   Road Sections on the Probable MTS Route in Davao City 

East to West  West to East 
Junction Name  Junction Name 

EW1 J.P. Laurel R. Castillo Junction  WE1 Quimpo Blvd.–MacArthur Highway Junction 
EW2 J.P. Laurel–Cabaguio junction  WE2 Quezon Blvd.–Sandawa Junction 
EW3 J..P Laurel–Sta. Ana junction  WE3 Roxas–Quezon Blvd. Junction 
EW4 C.M. Recto–Roxas Avenue Junction  WE4 C.M. Recto–Roxas Avenue Junction 
EW5 Roxas–Quezon Boulvd. Junction  WE5 J.P. Laurel–Sta. Ana Junction 
EW6 Quezon Blvd.–Sandawa Junction  WE6 J.P. Laurel–Cabaguio Junction 
EW7 Quimpo–MacArthur Highway Junction  WE7 J.P. Laurel–R. Castillo Junction 

Source: SUTra-DC Project Team, 2011 
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34. As part of this study, 94 PUJ and multicab routes were surveyed for occupancy and 
frequency for 12 hours. Of the 94 routes, those which pass on any of the six segments 
described in the preceding table were identified and the corresponding number of passengers 
and frequency were determined for each overlapping route segment. Around 70 of the 94 
routes have sections that overlap with the proposed MTS corridor in the east–west direction. 
Eighty (80) routes have sections that overlap with the proposed line in the west–east 
direction. This was not surprising, because the MTS alignment was chosen precisely because 
of high demand. 

35. Table III.2 below shows the indicative volume of passengers that are currently being 
carried by PUJs and multicabs along the segments of the MTS corridor.  These are derived 
from the observed vehicle occupancies and frequency taken from the 12-hour surveys. 

Table III.2   Estimated Passenger Volumes on Segments of the MTS Corridor 

Corridor Segment from 
East to West EW1–EW2 EW2–EW3 EW3–EW4 EW4–EW5 EW5–EW6 EW6–EW7 

PUJ 1,314 6,708 4,032 39,150 11,100 9,264 
Multicab 1,752 3,636 176 20,816 7,432 10,504 
Combined 3,066 10,344 4,208 59,966 18,532 19,768 

Corridor Segment 
from West to East WE7–WE6 WE6–WE5 WE5–WE4 WE4–WE3 WE3 –WE2 WE2–WE1 

PUJ 6,696 10,542 26,034 8,772 13,416 16,476 
Multicab 240 40,700 7,212 5,616 10,636 3,772 
Combined 6,936 51,242 33,246 14,388 24,052 20,248 

 Source: Sutra-DC Study Team 

36. If an MTS system is introduced in this corridor, not all of the above traffic will be 
captured even if all the existing PUVs are banned. This is because the origins and 
destinations of passengers already on board these PUVs maybe far from the MTS corridor. 
Part of a future feasibility study would have to consider the modal split that may occur. At this 
stage, a reasonable design capacity for a mass transit system in this corridor is about 25 
thousand passengers a day. That translates to about 900 passengers per direction at peak 
hour. Nevertheless, even if there is a 100% shift, the volumes do not warrant a light rail transit 
(LRT) technology, as can be inferred from Figure III.3. 

Figure III.3 MTS Options vs. Capacity 

Source: GTZ BRT Planning Guide 



TA 7243-REG: Implementation of Asian City Transport –  
Promoting Sustainable Urban Transport in Asia Project (Davao Sustainable Urban Transport) 

 FINAL REPORT 
Volume 4: Prefeasibility of a Mass Transit System 

 

12 

37. Accordingly, a more suitable candidate is a bus rapid transit (BRT) system. It is a bus-
based mass transit system that delivers fast, comfortable, and cost-effective urban mobility 
usually, but not always, on exclusive ROW lanes. It emulates the attributes of conventional 
rapid transit systems at a fraction of its cost and without being locked up on a fixed 
infrastructure. 

38. In Curitiba, Brazil where the BRT became a world exemplar, they achieve 14,000 
passengers per hour per direction with tube-designed stations and 270-passenger bi-
articulated buses operating on busways. However, its bus system draws on the concept of 
mass transit rather than rapid transit in respect to the average speed of about 20 km/h due to 
the short interval of stations (average 400-meter distance). 

39. Introducing such a system in the urban transport landscape will inevitably warrant 
changes in the other elements of the system. With a fairly fixed ridership market—precluding 
modal shifts from private vehicles to public transport and discounting latent demand—the 
BRT will also change the roles of the current public transport providers. With the introduction 
of a major intervention like the BRT, existing public transport services whose routes currently 
overlap with the BRT corridor may assume any of the following possible roles: 

(i) Run parallel to the BRT system as a competitor (business as usual or no route 
modifications); 

(ii) Run perpendicular to the BRT corridor, bringing passengers to the BRT station as a 
feeder mode, thus entailing changes in route configurations; 

(iii) Combination of the above two; 
(iv) Cease to operate with displaced drivers getting employed into the BRT operations; or 
(v) Move to other routes outside the CBD. 

Run parallel to the BRT system as a competitor (business-as-
usual or no route modifications) 
Pros: acceptable to existing PUV operators 
Cons: both the BRT and PUVs will suffer degraded 
performance; economic benefits of MTS lost  
Run perpendicular to the BRT corridor as a feeder mode 
(feeder to the BRT) 
Pros: most beneficial to BRT operations 
Cons: will face heavy resistance from existing PUV operators 
and drivers  

 
Combination of the two 

 

 
 

Figure III.4 Roles of Existing PUVs vis-à-vis BRT System 

40. Implementing a BRT system is not merely introducing a new public transport system 
or even a new technology, nor is it simply adding to the menu of public transport options that 
the riding public can choose from. Introducing a BRT system is an opportunity to introduce 
meaningful public transport reform: it necessitates changes in regulatory institutions, actors, 
and roles that can only be intimated in this study.    

Source: SUTra-DC Project Team 
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C. Scoping of BRT 
41. Table III.3 shows the one-hour peak load point, one-way passenger capacity per route 
for bus-based vehicles of differing capacities operating at various ranges of headways. 

Table III.3   Scaling a BRT System for Davao City 

1-Hr Peak Load Point Capacity Headway 
(min) 

Frequency 
(Units/Hr) 

No. of 
Seats/Bus 

Maximum 
Pax/Bus1 Seated Total 

3 20 25 38 500 760 
4 15 25 38 375 570 
5 12 25 38 300 456 
6 10 25 38 250 380 

7.5 8 25 38 200 304 
3 20 30 45 600 900 
4 15 30 45 450 675 
5 12 30 45 360 540 
6 10 30 45 300 450 

7.5 8 30 45 240 360 
3 20 35 53 700 1060 
4 15 35 53 525 795 
5 12 35 53 420 636 
6 10 35 53 350 530 

7.5 8 35 53 280 424 
Source: SUTra-DC Project Team, 2011. 
Notes:1 Assumes standees equal 50% of seated capacity; subject to review. 

42. From the preceding table, an appropriate vehicle size is 30–35 seat capacity (45 
passenger crush capacity). Such vehicles would typically be about 9 m long and are readily 
available in a wide range of configurations, including high floor and low floor, double doors 
and single doors, front engine and rear engine, fuel type (petrol, compresses natural gas, 
diesel, or battery). Typically, the high-floor, single-door petrol-type vehicles are markedly 
cheaper—and of lighter construction and reduced life—than the alternative low-floor, 
multidoor, diesel-type vehicles. This kind of vehicle is lighter than the typical BRT which can 
carry 90 to 270 passengers and whose length exceeds 12 m—the latter may pose difficulties 
on the existing roads of Davao. 

43. Aside from capacity issue, the cost of building and operating a mass transit system 
has to be part of the planning parameters. A BRT can be developed for a cost that is from a 
tenth to a fiftieth of a rail-based line-haul transit system, which implies that for the same 
budget envelope, one kilometer of a rail-based line-haul transit system could be used to 
develop between 10 and 50 kilometers for a BRT system.1 

44. Within the BRT umbrella, there is also a wide range of options that can be chosen to 
fit into the requirements of Davao (Figure III.5), from basic busway to a full BRT. Because of 
their impact on cost, these features can also be phased or added later on in an “add-as-you-
go” basis. 

                                                 
1  Yabe and Nakamura, “Study on the Relationship between Capacity, Cost and Operation Alternatives of 

BRT,” Journal of the East Asian Studies, vol. 6 (2005). 
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Figure III.5 Quality Spectrum of Tire-based Public Transport 

 
D. Environmental Considerations 

National Environmentally Sustainable Transport  

45. Presidential Administrative Order No. 254 dated 30 January 2009 mandates the 
Department of Transportation & Communications (DOTC) to lead in the formulation of a 
national environmentally sustainable transport (NEST).  The University of the Philippines 
National Center for Transportation Studies was tasked to spearhead the study, employing a 
strong participatory and stakeholder engagement approach in different parts of the country for 
the formulation of NEST strategies (NESTS). The overall goal of the strategy may be seen in 
the following2: 

(i) Reduction of the annual growth rate of energy consumption and associated 
greenhouse gas (GHG) and air pollutant emissions from the transport sector 
especially in urban areas of the country, and   

(ii) Enhancement of sustainable mobility through the development of a viable market for 
environmentally sustainable transport (EST) of goods and services, which involves, 
among others, the promotion of transportation systems of low-carbon intensity and 
shift towards the use of more sustainable transport modes. 

46. The NEST was formally launched on 20 May 2011.  Having been formulated, how 
NESTS will find its way to have legal teeth for enforcement and implementation at the national 
and local level is the logical next step and should be forthcoming.  

47. The NEST covers 12 thematic areas that are grouped into five clusters (Table III.4). It 
is one of the strategies in the thematic area of public transport planning and travel demand 
management. This is strategy d and e in NESTS, as shown in Table III.5 below, which was 
taken from the recently launched NESTS report. The implementation of nonmotorized 
transport projects, including the promotion of walking and use of bicycles, are included in 
strategy a and b under the thematic area of non-motorized transport.3 The proposed BRT for 
Davao City is consistent with the thrusts of NESTS. 

                                                 
2  Formulation of a National Environmental Sustainable Transport Strategy in the Philippines, May 2011. 
3  Ibid 

Source: GTZ, Bus Rapid Transit Planning Guide, June 2007. 
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Table III.4   NESTS Thematic Clusters and Areas 

Cluster Thematic Area 
Public health Public health & Social 

Equity Social equity & gender perspective 
Strengthening roadside air quality monitoring & assessment 
Traffic noise management 
Vehicle emission control, standards, and inspection & 
maintenance 

Roadside Pollution 

Cleaner fuels 
Public transport planning & Travel demand management 
Non-motorized transport 
Environment- and people-friendly transport infrastructure 
development 

Transport Planning 

Land use planning 
Road Safety Road safety & maintenance 
Advocacy & Awareness Knowledge base, advocacy, & participation 

 
Table III.5   NEST Strategies 

Strategies Indicators Key Result Activities 
Table E6:For Public Transport planning and travel demand management 
a) Integrate public transport 

system network 
(including efficient PT) 

a) Inclusion in national plan  
b) Number of LGUs having PT planning 

integrated in local plans  
c) Number of LGUs with intermodal stations  
d) Presence of integrated ticketing system for 

Metro Manila’s rail system 

a) Integrate EST in NTPP2;  
b) DOTC to endorse NTPP2 to 

NEDA  
c) Develop of HLURB policy 

guidelines to integrate PT plan to 
LGU plan – madatory to HUCs  

d) Develop policy guidelines 
b) Develop and enhance 

appropriate freight 
transport policies 

Number of development studies (e.g., logistics 
improvement plan) 

Push studies for rationalized truck 
routes 

c) Develop and implement 
appropriate TSM/TDM 
measures (e.g., 
synchronization of traffic 
lights, road widening and 
paving, alternate routes) 

a) Travel time reduction for public and private 
transport users 

b) Number of rationalized truck routes 

a) Conduct studies to assess travel 
speeds along critical 
corridors/sections 

b) Assess truck routes in Metro 
Manila and other Highly Urbanized 
Cities (HUCs)  

c) Develop mass transit 
systems especially BRT 

a) Number of cities with appropriate mass 
transport 

b) Number of mass transport lines (e.g., BRT 
lines in Cebu and Davao by 2013) 

a) Assess existing public transport 
system 

b) Push Studies for mass transport 
including BRT and rail 

Rationalize public transport 
systems and services 
according to public transport 
and road network 
hierarchies 

Public transport mode and supply suitable to 
major corridor based on network demand 
estimates (to replace current RMC) 

a) Assess existing public transport 
system 

b) Push Studies for mass transport 
including BRT and rail 

Table E7: For Non-Motorized Transport 
a) Develop policies and 

guidelines for pedestrian- 
and cycling-inclusive land 
use planning 

b) Provide non-motorized 
transport (NMT) facilities 

a) Number of NMT-friendly cities 
b) Number and length of bike lanes 

constructed 
c) Number and length of pedestrian walkways 

constructed 
d) Percentage (%) or amount of budget 

provision or incentives on the use of NMTs 
(national and local government) 

a) Develop local indices 
b) Push for bicycle and walkway plans 

implementation by 2012 
 

Source: NESTS report, 2011 
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Emission Standards 

48. The Philippine government has passed the Clean Air Act. This sets standards for air 
quality in cities but does not explicitly set maximum vehicle emission standards. 

49. Vehicle emission standards are an important consideration in many parts of the world, 
including Europe, the USA, and the Asia-Pacific region (e.g., Australia and New Zealand). In 
line with government policies, the vehicle manufacturing industry and all leading individual 
vehicle manufacturers have introduced improved technologies to reduce the emission of 
harmful pollutants.  

50. The European “Euro” standard has become the most commonly adopted standard 
used to determine and describe the levels of emissions from public transport vehicles. That 
standard is presented in Table III.6 below. 

Table III.6   EU Emission Standards for Heavy-duty Diesel Engines1) 

Tier Date CO HC NOx PM Smoke 
1992, < 85 kW 4.5 1.1 8 0.612  Euro I 
1992, > 85 kW 4.5 1.1 8 0.36  
Oct-96 4 1.1 7 0.25  Euro II 
Oct-98 4 1.1 7 0.15  
October 1999 EEVs only 1 0.25 2 0.02 0.15 Euro III 
Oct-00 2.1 0.66 5 0.1 0.8 

Euro IV Oct-05 1.5 0.46 3.5 0.02 0.5 
Euro V Oct-08 1.5 0.46 2 0.02 0.5 
Euro VI Jan-13 1.5 0.13 0.4 0.01  

Source: EEC Directive 1999/96/EC 
1) g/kWh (smoke in m−1)   

51. The Euro V and above standards for diesel engines would typically result in emission 
levels below those currently achieved with modern CNG-fueled vehicles. In other words, 
conversion to or adoption of CNG fuel does not automatically imply or lead to reduced 
emissions compared with modern diesel-fueled vehicles. With respect to Euro V and above 
standards, achieving these standards almost invariably requires the use of ultra-low sulfur 
diesel fuels containing no more than 10 parts per million of sulfur. Such fuels would be 
required in Davao to achieve Euro V or better emission standards. Ultra-low sulfur diesel is 
readily available from refineries in Singapore and could be imported to Davao if necessary. In 
addition and depending on technology option, either exhaust-mounted particulate filters or 
urea injection is required to clean exhaust gases to achieve Euro V standard or better. 
Particulate filters are part of the vehicle in the same way as a fuel or oil filter, and are of a 
modest cost. Urea injection, however, requires remote storage tanks with the urea kept 
cooled at or below 25 degrees Celsius. Therefore, that technology requires significant 
investment in additional storage facilities—operating and capital—and, of course, the 
purchase of the urea additive itself.  

52. It would be unwise and risky for Davao to take the lead in developing low-emission 
vehicle technologies; a better option would be for Davao to adopt tried and proven low-
emission technologies. In light of the move towards sustainable transport, Davao can aim for 
Euro IV-compliant vehicles. However, this standard is too far ahead of the rest of the country. 
Under the Philippine environmental regulations, Euro IV will come into effect by 2016 and only 
for passenger cars and light duty vehicles. Hence, procuring Euro IV-compliant buses may 
add unjustifiable cost penalty.  
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53. A more promising option is to introduce electric or hybrid buses. At present, the 
capital cost is higher than diesel-powered units compliant with Euro II standard, but very 
competitive with Euro IV-compliant buses.  Considering the higher cost of petrol fuel and 
lower electricity tariff in Davao City compared to Manila, it may be more economical in the 
long run.  The indicative cost for battery-run buses is PHP6.00 per bus-kilometer against 
PHP16 for diesel-run vehicles. An evaluation of hybrid buses is also recommended before a 
final decision on the best technology for Davao’s BRT system is reached. 

54. In summary, the desirable attributes for vehicles operating on the proposed BRT 
corridor are as follows: 

(i) Have approximately 30 seats (plus standees); 
(ii) Vehicles need to be highly maneuverable to negotiate the traffic mix; 
(iii) They need to have good acceleration up to relatively limited (say, 60 km/h) operating 

speeds; 
(iv) They need to have good suspension to provide a comfortable journey over rough 

concrete pavements; 
(v) Should allow for fast boarding and alighting; 
(vi) Should provide full head height for standees; 
(vii) Vehicles should meet or exceed Euro IV pollution standards; and  
(viii) Should have an attractive design and capture people’s enthusiasm and 

imagination. 

55. Based on the above, large and high-capacity buses (e.g., articulated buses and/or 
double-deck buses) and vehicles that are not low-emission diesel (i.e., Euro V standard or 
above) would be excluded from further consideration. 

56. Figure III.6 shows commercially available vehicle types that could be considered 
appropriate for the Davao BRT system. 

 

An Electric Bus, in Bordeaux, France 

 
Source: Photos assembled from Internet sites on the subject of BRT and electric buses 

Figure III.6 Vehicle Options for Davao BRT 
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IV. PHYSICAL INFRASTRUCTURE 

57. This chapter identifies the fixed infrastructure requirements for a BRT on the identified 
alignment. Good infrastructure design and provision ensure that the required services can be 
operated efficiently. Consequently, service design must precede infrastructure design. This 
chapter therefore commences with a discussion on bus service design before dealing with 
key infrastructure covering: 

(i) Bus depot infrastructure; 
(ii) Passenger interchange infrastructure; 
(iii) On-route bus stop infrastructure; and 
(iv) Other related infrastructure along the corridor. 

 
A. Conceptual Service Design 

58. It is envisaged that: 

(i) BRT services would operate at grade on existing roads; 
(ii) Buses would use the median lanes (with median bus stops along the corridor). This 

would require retrofitting the geometry of roads at several sections where the width is 
narrow, as well as building pedestrian footbridges to get into most of the bus stations. 
Use of curbside lanes maybe cheaper, but likely to degrade the BRT level of services 
closer to the prevailing conditions with jeepneys. 

Figure IV.1 BRT Options: Median vs Curbside 

(iii) Bus stops would be placed at frequent intervals (every 400 m or so), and footbridges 
every 1 km or so; 

(iv) BRT buses would operate at reasonably high frequencies (say, every 3–5 minutes) to 
cater to and attract demand; 

(v) The BRT lane would be designated and colored differently rather than segregated with 
physical barriers; a moving bus would use the general traffic lane to pass a stationary 
bus (in exceptional cases);  

(vi) The BRT lane would largely be restricted to BRT vehicles only4, but will permit other 
vehicles to cross the bus lanes in selected intersections; 

                                                 
4  This will require major reforms and changes to the current public transport supply market. These reforms will be contentious and 

may be difficult to fully achieve and may well depend on the incentives offered by the public sector to the private sector operators 
to relocate to different routes or to exit the public transport supply business.  

Source: Photos copied from internet web sites related to busways 
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(vii)  Inbound jeepney services from areas outside the BRT catchment area would 
terminate at outer terminals for passengers to continue on using the BRT services 
(and vice versa for outbound trips); 

(viii) On-board ticketing system, the cost and benefits of station ticketing, and flat fare 
upon boarding need to be evaluated considering trip lengths on a short BRT corridor 
of 12–15 km;  

(ix) Bus services would be provided and controlled by a single operator who would also be 
responsible for fleet maintenance and employee management; hence a designated 
bus depot is needed. At the depot, buses would be maintained, fueled, cleaned, and 
drivers would sign on and off; and  

(x) Initially sufficient depot capacity would be required for around 19 buses, assuming 
peak headways of 5 minutes). But it would be prudent to allow for expansion, and 
depot capacity for around 50 buses should be planned for. 

 
B. BRT Depot 

59. It would be ideal to have two bus depots - one at or close to each end of the BRT 
alignment so as to strike a balance between minimizing nonproductive nonrevenue-
generating operations. However, a single depot would be adequate. The cost penalty implicit 
in deadheading can be offset by building terminals or modal interchange facilities at each end 
of the Line. 

60. Table IV.1 lists the infrastructure requirements for the depot at the initial fleet size of 
19 buses and also for an assumed 50-bus operation in the longer term. 

Table IV.1 Infrastructure for the BRT 

Item Short Term Long Term 
No. of Buses 19 50  
Total Land Area (m2) 2,100 5,300 
- Bus Parking (m2) 570 1,500 
- Space for Maneuvering (m2) 1,140 3,000 
- Maintenance Workshop (m2) 200 400 
- Administration (m2) 135 400 

Land Area 
Allocation 

Boundary (L x W) (m2) 45 73 
Administration Offices 
Bus Fuelling (or re-charging station) 

Other Facilities 

Bus Cleaning 
Source: SUTra-DC Project Team, 2011. 

61. Availability and ownership of potential depot locations and terminals have yet to be 
surveyed. The existing 1.7-hectare DCOTT terminal is worth considering as a depot site since 
it is already owned by the city and there maybe spaces becoming available if plans for 
transferring the inter-urban buses coming from the eastern part of the city would pan out. 
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Source: extracted by Study Team from a similar study by Almec 

 
 
 
 
 
 
 

 
 
 
 

Figure IV.2 Schematic of BRT Depot 
 

C. Passenger Interchange 
Terminals 

62. It is logical to have the main passenger interchanges at the following sections of the 
BRT line: 

(i) At the western end of the corridor at the Quimpo Boulevard–MacArthur Highway 
junction, or at Matina Aplaya crossing; 

(ii) At the eastern end of the corridor at the junction of JP Laurel Avenue and R. Castillo 
near Insular Village; and 

(iii) At mid-point on MA Roxas Avenue which is also proposed as the central hub and 
turning point for most PUV routes. 

Figure IV.3 General Locations of Terminal Facilities 
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Source: SUTra-DC Project Team 

63. Particular attention would be needed in these locations to provide an attractive 
transfer facility (i.e., sheltered, well-lit, safe, with public information, etc) for passengers from 
other jeepneys, tricycles, and other modes. Also, attention needs to be paid to traffic 
management schemes in these areas to avoid congestion at or near the interchange facilities. 

En Route BRT Stations 

64. In addition, passenger transfer opportunities would be created along the BRT route at 
points that PUV services cross and intersect. Passenger needs would generally be catered to 
with the provision of standard good quality bus stops. At high-demand locations and where 
there are especially large numbers of transferring passengers, standard bus shelters may 
need to be enlarged to provide sufficient capacity. 

65. Bus stops need to be close enough to avoid excessive walking times and distances 
but not so close as to unreasonably slow bus travel speeds. For the urban environment of 
Davao, an average stop spacing of around 400 m is considered about right. Within this 
general criterion, bus stops would be located close to/at main passenger attractions and 
destinations and also in close proximity to intersections where jeepney services cross across 
the BRT corridor. Many of these locations are already apparent visually, as well as from the 
boarding and alighting transport surveys. 

66. The indicative locations of passenger interchanges, as well as en route bus waiting 
sheds, are shown in Figure IV.4. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure IV.4 The BRT Line and Indicative Location of Stations 
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Source: Assembled by SUTra-DC Project Team from various sources 

67. In most cases, bus stops will be located within the existing sidewalk, in case of 
curbside path for the BRT system. To minimize disruption to pedestrian flows along 
sidewalks, bus stops should be constructed to allow pedestrians to pass behind and/or 
through the bus stop itself. Bus stops also need to provide reasonable weather protection, be 
well lit, offer good views towards approaching buses, and provide good passenger 
information. Figure IV.5 provides examples of potential bus stop designs that meet these 
basic requirements. Possibly, a design competition could be held to develop the most 
appropriate bus stop design, taking into account functional requirements and incorporating 
the “city brand.” 

 
 
 
 
 
 
 
 
 
 
 

 
 

Figure IV.5 Examples of Passenger Bus Stops 

 
D. Other Facilities along the MTS Corridor 

Road Markings and Signs 

68. Road markings and signs will be needed to designate and identify the BRT corridor. 
One road marking method used in Australasia is to use a differently colored road pavement 
(in New Zealand green is commonly used; in Brisbane, ochre). By the time the BRT is built, 
the road pavements on the corridor will likely need to be resealed to significantly reduce 
roughness. If and when this is done, then the BRT lanes could be colored at an additional but 
low cost. 

69. Road signs prohibiting non-authorized use of the BRT lane, along with penalty 
information, will also be required. These are relatively inexpensive. 

Traffic Signals 

70. An additional traffic signal may be required at the intersection of M. Roxas Avenue 
and Quezon Boulevard to allow buses to execute the left-hand turn from Quezon Boulevard 
into MA Roxas Avenue. 

71. Depending on the location and arrangement of passenger terminals at the southern 
and northern ends of the corridor, traffic signals—or possibly revised signal phasing—may be 
necessary to allow vehicles to enter and exit these interchange facilities. 
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72. No other additional traffic signals are foreseen to be necessary for the introduction of 
the BRT system on this corridor. However, some crossings may have to be closed to enhance 
the continuity of flows along the BRT line, subject to a traffic engineering analysis. 

Sidewalks 

73. Sidewalks in the city are generally in poor condition, or nonexistent. This discourages 
walking and where people do walk they do so on the much more easily negotiated road 
surface. 

74. As a policy, it is suggested that all sidewalks paralleling the BRT line should be 
rehabilitated to provide a safe, permanent, all-weather, non-slip surface free from obstacles, 
holes, and other hazards.  

Pedestrian Overpasses 

75. Even without the BRT, two additional pedestrian overpasses, or footbridges, can be 
justified at: 

• SM City Mall (already constructed and operating, but still without any protected 
crossing for pedestrians across Quimpo Boulevard), and 

• Across M. Roxas Avenue (about mid-block). 

76. With a BRT on the inner lanes, more pedestrian footbridges would be needed to allow 
commuters to cross and go down into the waiting stations on the median islands. The need 
for escalators would have to be evaluated in a detailed feasibility study. 

One-way Street System 

77. On the proposed BRT line, the only section that is currently one-way street is 
northbound on CM Recto between MA Roxas Avenue and Magsaysay Avenue. If left as is, 
this would require southbound BRT buses to divert via the busy intersection with C. Bangoy. 
This could be overcome by converting one lane to permit buses to travel southbound through 
this short road section. A detailed traffic engineering scheme has to be formulated for this 
intersection. 

Off-street Parking 

78. Parking will generally not be permitted along the BRT corridor. This is likely to require 
the provision of additional parking for displaced cars. Some of this might be accommodated 
on side streets, but it is almost certain that additional off-street parking will be required. 

 
E. Nonmotorized Transport Facilities along the BRT Corridor 

Assessment of the Current Situation 

79. Nonmotorized transport (NMT) facilities include sidewalks, pedestrian lanes, 
footbridges, bikeways, and bicycle storage facilities.  Such facilities are meant to ease or 
enable the use of non-motorized modes which include walking and bicycles. An assessment 
of the current state of these facilities along the identified BRT corridor, or their absence, is 
made below.  

80. Sidewalks on the proposed BRT corridor are characterized as discontinuous, 
intermittent, or absent; unpaved; uneven; obstructed by parked vehicles, vending activities, 
electric posts, and others; narrow; and dark at night. 
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81. There is generally no uniformity and continuity of sidewalks in the corridor, as in most 
other parts of the city, if not the country.  This may be due to the reality that sidewalk 
development is not undertaken by a single entity, whether public or private. Some sidewalks 
are developed by the property owner to enhance its frontage and, in effect, the value of the 
property.  In such a case, sidewalk development is individually undertaken and therefore 
fragmented, not guided by standards that will make for uniform and continuous sidewalks. 
This is prevalent in many cities in the country where standard sidewalks are only usually 
found in large areas that are developed by a single proponent. 

82. Many sidewalks are also obstructed by vending and other commercial activities, 
posts, trees, or parked vehicles.  This prompts people to stand on the roadway while waiting 
for a public transport ride, in effect reducing the vehicle flow capacity of the road and 
subjecting passengers to accident risks. 

83. The preceding observations are illustrated in photos taken at different locations in the 
city and along the proposed BRT corridor (Figure IV.6). Throughout the corridor, only the 
sidewalks along MA Roxas Avenue are generously provided. However, there are commercial 
activities on the sidewalks that are already prevalent in the area, with some more forthcoming 
(Figure IV.7). 

84. Pedestrian crossings are either at-grade pedestrian lane markings or grade-separated 
footbridges or overpasses.  Pedestrian lanes are mostly deteriorated and weathered. 
Furthermore, they are not accompanied by complementary road signs that warn or remind 
motorists of the presence of such pavement markings and pedestrian movements.  

   

   

   

Figure IV.6 Sidewalks in Davao City and along the Proposed BRT Corridor 

Source: Photos taken by SUTra-DC Project Team 
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Figure IV.7 Sidewalks along MA Roxas Avenue 

 
85. Footbridges along the BRT corridor are located where there are high pedestrian and 
vehicular volumes, i.e., commercial areas such as malls and employment districts. 
Footbridges are roofed and therefore provide all-weather pedestrian crossing across the busy 
street below.  However, such weather protection has also enticed informal vending on the 
footbridges, constricting the space for the movement of pedestrians. 

86. At present, there are no clear bicycle facilities in the city, despite the passage of 
Ordinance No.0409-10, otherwise known as “The Bicycle Ordinance of Davao City.”  
Bicyclists, few in number, use the road and compete with motor vehicles for space. There are 
no exclusive bicycle lanes on the roadway or on the sidewalk.  Expectedly, there are no 
visible bicycle storage facilities in the city.  If at all, bicycles are locked into a fixed object such 
as metal posts or railing for safekeeping. 

NMT Requirements with BRT 

87. A mass transit system is a departure from the near door-to-door service that 
commuters have been used to, as in the case of PUVs and tricycles. Hence, the introduction 
of the BRT should also be a project to encourage walking (to/from stations) and the use of 
bicycles. Walking can be made synergetic with the BRT and therefore becomes an important 
access mode to it.  Bicycles are also potential access mode to the BRT and can even directly 
complement it by allowing bicycles to be loaded on the BRT buses as in bike-on-transit 
schemes.  This, in effect, increases the range of trips taken using bicycles. 

Source: Photos taken by SUTra-DC Project Team 
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Figure IV.8 Bike-on-Transit Scheme 

 
88. In view of the observations on the state of NMT facilities along the BRT corridor, it 
would be advisable to include the following interventions as part of a comprehensive BRT 
project in order to promote non-motorized transport as a viable access or complementary 
mode to the BRT: 

(i) Sidewalk construction; 
(ii) Sidewalk improvement; 
(iii) Provision of bicycle lanes; 
(iv) Provision of bicycle parking; and 
(v) All-weather protection. 
 

 

 

Source: GTZ, BRT Planning Guide 
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V. INSTITUTIONAL FRAMEWORK 

89. Aside from its market and technical feasibility, the implementation of a BRT system in 
any city is also anchored on the presence of enabling and favorable institutional, regulatory, 
and business framework.  This section presents a review of the existing local institutional and 
regulatory framework governing public transport services, the structure of current public 
transport operations, and preliminary institutional options for a Davao BRT.  This section also 
draws from the BRT studies hitherto conducted in Metro Manila and Cebu, highlighting the 
shared character among the cities and focusing on the unique conditions of Davao. 

 
A. Policy and Institutional Context 

90. Like waste management and flood control, transport planning is not merely a local 
governance issue: it usually transcends the traditional local government territories due to its 
cross-boundary nature. A big institutional challenge for implementing BRT projects in Metro 
Manila and Cebu is the fact that these primate cities are actually conurbations of several local 
government units (LGUs). A big advantage going for Davao City is its sole governance over 
2,444 square kilometers of land area. Nevertheless, there are aspects of public transport that 
is outside the city’s ambit. 

Regulation of Passenger Transport 

91. The country’s road-based public transport system consists of the following basic 
components:  

(i) Regulation of public carrier service operations; 
(ii) Operation of public carrier services; and 
(iii) Provision and maintenance of infrastructure facilities supporting the system. 

92. The functions and responsibilities involved are done either by the government or the 
private sector.  Operation of carrier services is left entirely with the private sector, with the 
exception of rail. Government is responsible for regulation and for most of the infrastructure 
facilities.  

93. There are three types of regulations involving transport service providers.  These are 
described below and in succeeding pages.  

a) Economic Regulation  

94. This refers to the control of the level of supply of carriers in terms of the number of 
units to be operated, control of who will be granted the authority to operate a service, 
prescription on the route or area of operation of a service, and control on the fare to be 
charged by a service operator.  This is generally referred to as “franchising of public carrier 
services and fare setting.” The agency responsible is the Land Transport Franchising and 
Regulatory Board (LTFRB).  

95. Under EO 202, the LTFRB in connection with its economic regulatory functions, has 
the following main functions, among others: 

(i) To prescribe and regulate routes of service, economically viable capacities and areas 
of operation of public land transport services in accordance with DOTC transport plans 
and programs; 
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(ii) To issue, amend, revise, suspend, or cancel the Certificate of Public Convenience 
(CPC) or franchise authorizing the operation of public land transport services and 
prescribe appropriate terms and conditions thereof; 

(iii) To determine, prescribe, approve, and periodically review and adjust reasonable 
fares, rates, or charges related to the operation of public land transport services; 

(iv) To conduct investigations and hearings of complaints for violation of franchising laws 
and to impose corresponding fines and/or penalties for such violations;  

(v) To formulate, promulgate, administer, implement, and enforce rules and regulations 
on public land transport services and facilities; and 

(vi) To coordinate and cooperate with the other government agencies and entities 
concerned with any aspect involving public land transport services. 

96. In line with the above authority, the LTFRB supervises and monitors public land 
transport service operations and can call on public transport operators to follow its prescribed 
rules and regulations with the end view of providing the general public with efficient and safe 
public transport services.  In exercising its authority, the LTFRB issues from time to time 
memorandum circulars regarding implementation details of specific regulations for the 
guidance of all concerned, especially public transport operators and government regulatory 
and enforcement personnel.  These circulars are in accordance with DOTC policy guidelines 
and the basic franchising laws. 

97. If a BRT system is viewed as a bus, then the LTFRB would have to grant its franchise 
in the usual legalistic and time-consuming process. If viewed as a mass transit, it needs a 
franchise from Congress or the DOTC secretary. Because of the sui generis character and 
operating characteristics of the BRT, it would be preferable that its franchise come directly 
from the DOTC.  

b) Safety Regulation 

98. This refers to the control with which carrier units are authorized to operate and which 
individuals are be licensed to handle the movement of a carrier.  Generally, this is called the 
carrier registration and crew or driver licensing regulation.  The agency responsible is the 
Land Transportation Office (LTO). 

99. The LTO is responsible for safety regulation of road-based vehicle operations.  The 
basic functions of the agency are based on the Land Transportation and Traffic Code, under 
RA 4136. As provided for in EO 546, s1976, the predecessor of the LTO was also tasked to 
enforce the decisions of the LTFRB with regard to PUVs. The specific functions of the LTO 
are the following:  

(i) Registration of motor vehicles; 
(ii) Operation of motor vehicles, particularly on licensing to drive motor vehicles, use of 

license plates, carriage of passengers and freight and motor vehicle accessories; and 
(iii) Enforcement of traffic rules. 

c) Traffic Regulation 

100. This refers to the control on the movement of carriers along the roadway.  It is often 
referred to as traffic management and enforcement. It is mainly the responsibility of the LGUs. 
As is apparent above, the LGUs’ role intersects with that of the LTO when it comes to traffic 
enforcement.  
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101. LGUs. Among the various functions and general powers of the LGUs as provided in 
RA 7160 is one which is related to transportation: it grants authority to the LGUs to exercise 
powers and discharge functions necessary and appropriate to efficient and effective provision 
of basic services and facilities, such as: 

(i) Maintenance of barangay roads and bridges (for a barangay);  
(ii) Infrastructure facilities such as municipal roads and bridges (for a municipality); 
(iii) Traffic signals and road signs (for a municipality); 
(iv) Infrastructure facilities such as provincial roads and bridges (for a municipality); 
(v) Adequate transport facilities (for a city); 
(vi) Closure and opening of local roads pursuant to an ordinance;  
(vii) Regulation of the use of any local road, street, or thoroughfare; and 
(viii) Franchising of tricycles for hire. 

102. The above functions, although not quite specific, give the LGUs the power or authority 
to provide basic transport infrastructure, such as local roads, and to regulate the use of local 
roads.  What is implied here is that traffic management and regulation are among the basic 
activities to ensure effective and efficient basic services in the locality. However, the power of 
the LGUs on traffic is also circumscribed by the LTO’s mandate. The former cannot issue 
traffic violation tickets unless deputized by the latter.   

103. To make sense of the institutional setup, Davao created a Traffic Management and 
Control Board (TMCB) in 1988 through EO 15. The board’s membership was reconstituted 
through EO 07, series of 2011.  The TMCB is ex-officio chaired by the mayor, with the city 
administrator as co-chair. Members include the city council committee chairs of energy, 
transport, and communications, as well as franchise and public utilities; department heads of 
city planning, engineering, legal, and information offices; representatives of the Davao City 
Police Office Traffic Sector, PNP Regional Traffic Management Group, Public Safety 
Command Center, and DCOTT; and regional directors of the LTO, LTFRB, and RSPU 
Highway Patrol Group. A technical working group provides technical assistance to the board, 
with representatives coming from the offices which are members of the board.  

104. The TMCB has the following powers, functions, and duties: 

(i) Formulate, review, monitor, and evaluate traffic management policies and direction for 
the city; 

(ii) Prescribe and recommend policy changes to the Sangguniang Panglunsod  and the 
LTO for the purpose of updating the city traffic ordinance in accordance with existing 
laws; 

(iii) Conduct continuing research and studies related to the efficient and effective transport 
planning and traffic management for the city; 

(iv) Promulgate its own rules and procedures relative to the exercise of its powers and 
functions; 

(v) Create regular and special committees to effectively discharge its duties and 
responsibilities; and 

(vi) Perform such other functions as may be authorized by law or ordinance. 

105. The board is a policy-making body. Serving as the technical and enforcement arm of 
the board is the Traffic Management Center under the supervision of the mayor through the 
TMCB.5 

                                                 
5  http://www.davaocity.gov.ph/tmc/introduction.aspx 

http://www.davaocity.gov.ph/tmc/introduction.aspx
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Transport Policies 

106. The DOTC oversee the LTFRB and LTO. It functions as the national government unit 
for promotion, development, and regulation of a dependable, coordinated, fast, safe, efficient, 
and reliable network of transport and communications under EO numbers 546, 125, and 125-
A.    

107. This means that the DOTC issues policy guidelines for the LTO and LTFRB to follow 
in the performance of their respective functions. Both these agencies have regional presence. 
There are regional offices of these agencies in Region 11 and located in Davao City, being 
the region’s capital city.   

Structure of Public Transport Operations in Davao 

108. As of March 2010, the LTFRB Region XI listed 8,741 franchises and 9,887 units of 
PUJs and 1,652 franchises with 3,743 units for taxis. The data is for the entire region but 
Davao City has the biggest share of the total figures, with almost 100% of the registered taxis.   

109. The data on routes plying within the boundaries of Davao City showed 7,152 
franchises and 8,133 authorized PUV units, with 62% of these units being PUJs and the 
remaining 38% Filcabs.6 

110. As is typical in other Philippine cities, public transport in Davao City is provided by the 
private sector through mostly single unit operations for PUJs and multicabs and single- or 
multiple-unit operations for taxis and buses. Tricycle operations which fall in the regulatory 
realm of the local government are also mostly one-unit operations. 

111. Based on the data of the LTFRB, the average fleet size of operators as of end-2009 is 
shown in the table below. 

Table V.1   Current Public Transport Providers in Davao City 

Vehicle Type No. of Units No. of 
Operators Ave. Fleet Size 

Bus 865 232 3.73 
Minibus 96 53 1.81 
PUJ 938 804 1.17 
PUJ-Dual 3358 3056 1.10 
Filcab 3112 3021 1.03 
Taxi 4195 1663 2.52 
GT Express 285 21 13.57 

Source: LTFRB Region XI. 

112. Public transport operations are highly individualized and fragmented, left to the call 
and judgment of the driver/operator or driver who rents an operator’s vehicle as he plies the 
prescribed route. As in other parts of the country, PUJ drivers are similar to fishermen who go 
out to sea or their assigned route and “fish” for passengers, armed and guided only by their 
individual view of the passenger market based on their experience and intuition. The 
individual driver/operator does not have a global and network perspective of passenger 
supply and demand.  His basic concern is that at the end of the day, he maximizes his take-
home pay.   

                                                 
6  Derived from LTFRB Region XI statistics. 
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113. Bus operations in Davao City mainly cater to intercity trips.  Compared to the intracity 
public transport operations, bus operations are less fragmented and have a much higher 
degree of concentration in a few large operators.  Using information on bus companies that 
use the DCOTT, a total of 17 bus companies operate 919 buses.  This translates to an 
average fleet size of 54 buses per operator.  The top four bus operators are Bachelor Express 
with 206 units, Weena Express/People’s Trans with 159 units, Davao Metro Shuttle Bus with 
143 units, and Yellow Bus Line with 103 units.   

114. The higher level of organization of local bus operators indicates a potential for their 
possible involvement in the provision of BRT bus services in the future.  This prospect should 
be further explored and assessed in a more comprehensive BRT feasibility study. 

Table V.2   Large-bus Operations in the Davao Region 

Number of Buses 
Bus Company Route 

Aircon Deluxe Total 

Estimated 
Number of 

Trips per Day 
1 Weena Express/ People's Trans Davao City (South) to Cotabato City 34 125 159 89 
2 Yellow Bus Line, Inc. Davao City (South) to General Santos City  60 43 103 82 
3 Bachelor Express, Inc Davao City (North and Oriental) to Tacloban City 66 136 206 89 
4 Rural Transit Davao City to Cagayan De Oro City 29 53 82 40 
5 Holiday Bus Davao City (South) to General Santos City  15 43 58 55 
6 Uboada Davao City (North) to Compostela  - 15 15 6 
7 Diboa Davao City (North) to Compostela  - 17 17 40 
8 Davao Metro Shuttle Bus Davao City (North & South) to Monkayo, Bataan; & 

Bansalan, Malita 
50 80 143 200 

9 Land Car Inc. Davao City (North and Caraga Region) to Surigao City  6 34 40 25 
10 Grand Courier Davao City (South) to Cotabato City  - 6 6 6 
11 Tacurong Bus Davao City (South) to Cotabato City  - 12 12 12 
12 Philtranco Davao City (North) to Pasay City  1 2 - 3 
13 Ac - Cyrus - Jmc Davao City (South) to Monkayo  - 15 15 15 
14 Acf Davao City (South) to Don Marcelino  - 30 30 37 
15 Norlins Davao City (South) to Malita - 11 11 11 
16 Cc/Jrc Liner Davao City (North) to Talaingod - 34 34 75 
17 Pp Liner Davao City (North) to Pasay City  1 1 2 2 

Total 262 657 933 787 
Source: Public Transport Terminal Surveys, SUTra-DC, 2011. 

 
B. Institutional Arrangements in Other Countries 

115. Three case studies, i.e., in Bogota, Columbia; Jakarta, Indonesia; and Lagos, Nigeria, 
are presented here to show the institutional arrangements in the implementation of BRT 
systems. 

Bogota’s Transmilenio 

116. The BRT infrastructure consisting of the busways, stations, garage, depot, control 
center, and other complementary infrastructure are provided for by the state government.   

117. Bus provision and operations are provided by the private sector through consortia that 
have been granted service contracts through competitive bids. These consortia are composed 
of the erstwhile traditional public transport companies, associated with national and 
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international investors procured under competitively tendered concession contracts on a 
gross cost basis.7  In addition, revenue collection, distribution, and handling of the trust fund 
are undertaken by qualified equipment and service providers to whom competitively bid 
service contracts are awarded. A separate marketing contract covering production and 
distribution of smart cards, acquisition and installation of turnstiles and validating systems, 
and passenger information and money handling was also competitively tendered. All 
revenues are deposited in a trust fund, from which operators are paid according to their 
contracts. The payment to operators is not according to the number of passengers they 
served, but the number of bus-kilometers provided. This is the business model employed by 
the TransMilenio. 

118. The planning, management, and control of the BRT system is done by a government-
owned company called the TransMilenio S.A.  It is a lean organization to which 3% of the 
system’s gross revenues is apportioned for its expenses. The TransMilenio S.A. is under the 
office of the mayor of Bogota. 

Figure V.1   Bogota’s BRT Structure 
 

119. The TransMilenio S.A. reports to the city’s mayor through a board of directors 
composed of representatives from government agencies, nongovernment organizations, and 
citizens’ groups.  The multisectoral nature of the board of directors ensures that the welfare of 
the riding public, which come from various strata of the community, is ultimately protected and 
a multifaceted customer perspective is maintained.   

120. The board of directors includes the following members:  the mayor of Bogotá (or 
representative) as chair, the Secretariat of Transit and Transport (transport regulator), the 
Institute for Urban Development (IDU), civil society representatives (from academia or 
elsewhere and from transport or environmental NGOs), municipal-level Department of 
Planning and Secretariat of Finance, and the national-level Department of Planning. Various 
public transport agencies are also represented in the board to ensure efficient coordination 

                                                 
7  Cities on the Move, a World Bank Urban Transport Strategy Review, 2002 
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Source: TransMilenio website 

with them in support of the TransMilenio’s operations. NGOs and civil society groups are also 
represented, even counting a noted opera personality as a member.   

121. The public company TransMilenio S.A. interfaces with Bogota’s other government 
institutions, as shown in Figure V.2    

 

 

 

 

 

 

 

 

 

 
Figure V.2   Relationships of BRT with LGU Agencies 

 
Jakarta’s TransJakarta 

122. Jakarta’s BRT system called TransJakarta has been and is being implemented by the 
government lock, stock, and barrel.  The metropolitan government provides the infrastructure, 
purchases and operates the buses, and manages the whole system through a public 
company called the BP TransJakarta.8  The involvement of the private sector is through the 
supply of equipment and services that TransJakarta BP outsources in the form of supply or 
service contracts.  In contrast to TransMilenio which has buses provided by private operators 
and paid by the company for its rendered services, TransJakarta owns the buses of the 
system.  

123. For its initial line, Jakarta spent a total of USD26.4 million, with about 40% of costs 
spent on buses.   

124. The BP TransJakarta is largely patterned after Bogota’s TransMilenio S.A.  It is under 
the Office of the Governor of Jakarta and works with other government agencies also under 
the Office of the Governor (see Figure V-3). 

125. For TransJakarta, all areas of BRT operations are undertaken by the local 
government, including the purchase of buses which are then leased to private operators who 
operate and maintain them.  

126. Three critical differences between the TransMilenio and the TransJakarta that explain 
the difficulties faced by the latter at the beginning of its operations were identified9: 

(i) TransJakarta does not have the capacity, the budget, or the clear mandate to do the 
planning for the future TransJakarta corridors; 

                                                 
8  C40 Cities Climate Leadership Group, http://www.c40cities.org/bestpractices/transport/jakarta_bus.jsp 
9  USAID and the ITDP, Making TransJakarta a World Class BRT System, Final Recommendations of  The 

Institute for Transportation and Development Policy, June 2005. 

http://www.c40cities.org/bestpractices/transport/jakarta_bus.jsp
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(ii)  TransJakarta does not directly control the revenue from ticket sales; and 
(iii) TransJakarta does not have the power to regulate bus routes in the TransJakarta 

corridors.   

127. The BP TransJakarta was established by Jakarta’s governor Sutiyoso in December 
2003 as Badan Pengelola TransJakarta or BP TransJakarta.  Its creation circumvented the 
approval of the regional parliament; ostensibly because of its urgency. However, it could not 
be clothed with the power to manage its own revenues. As a result, the revenues of 
TransJakarta could not be utilized directly to fund operational expenses but had to go into a 
funds pool along with other government revenues. In addition, TransJakarta had very limited 
planning capability because of the insufficient budget given to it by the regional parliament 
and the planning mandate was still left with the Transportation Agency or District.   

 
 

Lagos’s BRT Lite 

128. The  Lagos Urban Transport Improvement Project (LUTP) aimed to achieve the 
following:10  

(a) Growth:  More productive transport can contribute to improved competitiveness of 
firms, efficiency in labor markets, and hence efficiency gains to the urban economy. 

(b) Poverty Relief:  Many transport interventions can be targeted at the poor, improving 
their conditions of travel and access to opportunities and services; hence improving 
their productivity and well-being. 

(c) Environmental Care:  Transport is a major source of accidents, emissions, noise, 
severance and other environmental hazards. It is an objective of the LUTP to 
minimize, and where possible, reduce these impacts. 

129. One of the most important achievements was the establishment of the Lagos Area 
Metropolitan Transport Authority (LAMATA) with a strategic transport planning role to direct 
and integrate transport across the City. It also gave top priority to the BRT.   

                                                 
10  Colin BRADER, Dayo MOBEREOLA, Olugbenga DAIRO. Lagos BRT Lite: Africa’s First Bus Rapid Transit System, TRB 2009 

Source: http://www.c40cities.org/bestpractices/transport/jakarta_bus.jsp 

http://www.c40cities.org/bestpractices/transport/jakarta_bus.jsp
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130. BRT Lite is a partnership between the government and the private sector, with the 
LAMATA representing the Lagos state government. A cooperative of members of the National 
Union of Road Transport Workers (NURTW) funded by a West African regional commercial 
bank represents the private sector. There are two operators running the system under a 
franchise agreement, i.e., the NURTW Cooperative and LAGBUS, the Lagos state-owned 
asset management company. The NURTW operates stopping services, while LAGBUS 
operates express and through services. 

131. In summary, the institutional arrangements for the three systems are shown in Table 
V.3. 

Table V.3   Institutional Framework for BRT in Bogota, Jakarta, and Lagos 

Implementation 
Aspect Bogota’s TransMilenio Jakarta’s TransJakarta Lagos’s BRT Lite 

BRT Organization TransMilenio S.A. TransJakarta BP LAMATA  
Nature of Ownership Public, under the Office of the 

Mayor 
Public, under the Office of 
the Governor 

Public, under the Lagos 
State Government 

Infrastructure Provision Public Public Public 
Infrastructure 
Maintenance 

TransMilenio S.A. TransJakarta BP LAMATA 

Bus Operations Private bus consortia Private company leasing 
the buses 

Private bus consortia 

Collection System TransMilenio S.A., through 
private sector providers 

TransJakarta BP, through 
private sector providers 

LAMATA, through 
private sector providers 

Note: Compiled by the SUTra-DC Project Team from various documents and sources. 

 
C. Private Sector as BRT Operator 

132. As in other parts of the Philippines, all road-based public transport services in Davao 
are currently provided by private sector operators with franchises issued by the LTFRB.  From 
these long years of experience with the private sector and the inherent weaknesses of public 
sector entities in transit operations, the proposed BRT system must, at the very least, be run 
by a private entity. The latter may or may not own the BRT assets. Preferably, however, the 
vehicles and the maintenance equipment should be invested by the operator to encourage 
efficiency and share business risks.  

133. When it comes to BRT, it is inconceivable to replicate the current fragmented structure 
and atomized operations of PUVs. Under the current environment, the sum of services on any 
given route arises from the individual services being provided by each licensed driver who 
invariably rents the vehicle from an operator-owner. Unless the operator owns a fleet and is 
afforded sole responsibility over a route, the operator is not concerned with overall service 
frequencies, the avoidance of vehicle “bunching” or the span of operating hours, other than to 
the extent that these impact the fleet’s financial performance. Indeed, and as has been 
documented elsewhere, the driving practices adopted by drivers to maximize their gross 
incomes and recoup their boundary fees create a free-for-all competition on the road and for 
that one more commuter. 

134. Lessons elsewhere have proven that better public transport outcomes will be 
engendered if a single entity is licensed—under appropriate licensing conditions—to operate 
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the proposed new BRT system along this corridor11. That single entity or “operator” would be 
responsible for delivering the service every day, for managing the day-to-day operations, and 
for complying with all mandatory obligations. From a passenger/service delivery perspective, 
key matters that the operator would be responsible for would include, but not be limited to, the 
following: 

(i) Meeting or exceeding any minimum service frequency requirements;  
(ii) Meeting or exceeding any minimum operating hour requirements; 
(iii) Meeting or exceeding any minimum service reliability requirements; and 
(iv) Meeting or falling below maximum accident /traffic offense ceilings. 

135. In addition, the operator would be responsible for identifying, implementing, and 
managing all inputs necessary for the successful day-to-day delivery of transport services. 
This would include, but not be limited to, the following: 

(i) Vehicle selection, purchase, and ongoing vehicle fueling, maintenance, and cleaning; 
(ii) Employee selection, hiring, and ongoing management; 
(iii) Vehicle and crew scheduling and rostering; 
(iv) Fare collection and ticketing, along with revenue protection and reconciliation; and. 
(v) Development of systems to monitor and report service performance from time to time 

against key criteria. 

136. It is envisaged that the operator would not be responsible for providing infrastructure 
that is used by the travelling public, such as passenger terminals, en route bus stops, and 
public information (such as timetables and/or real-time passenger information displays). 

137. If the operating franchise were to be of a relatively short period, then there would be a 
case for the public sector owning the buses and the facilities to maintain the vehicles and to 
manage the operations. If this were the case, then it would minimize service disruptions 
during changes in operators and keep the concessionaire on his toes lest he loses in the next 
cycle of bidding. That would imply leasing out public sector assets. On the other hand, with 
little capital at risk and short tenure, the concessionaire’s incentive is to mine the assets as 
quickly as possible. It also raises the amount of capital that the public sector has to provide. 

138. Figure V.4 presents an indicative organizational structure for the private sector 
operator, based on the above discussion. Figures in brackets indicate the number of persons 
in each position, based on a fleet of 20 buses at peak hour, as would be expected on the first 
BRT line. A brief description of the roles and responsibilities of each position is included in 
Table V.4. 

 

 

 

 

 

                                                 
11 A legitimate policy issue is whether there would be complementary or competitive jeepney and other public transport services 

along parts of the common route, or the BRT is accorded a monopoly on the route. 
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General Manager (1)

Deputy Manager (1)Fleet Manager (1)

Foreman (1)

Records Clerk (1)

Mechanics (3) Drivers (45)

Clerical (1) (wages, 
banking, etc)

Clerical (1) (rosters, 
schedules, etc)

Supervisors (2)

Ticket Sellers (45)

Source: SUTra-DC Project Team 

 

 

 

 

 

 

 

 

 

Figure V.4   Proposed Organizational Structure for the Private Sector Part of the MTS  

 
Table V.4 Key Positions and Roles  of the Private Sector 

Position Role and Responsibility 
General Manager • Overall responsibility for the successful delivery of day-to-day bus services in 

accordance with licensing and other requirements. 
Deputy Manager • To assist the General Manager as required to ensure the successful delivery 

of day-to-day bus services in accordance with licensing and other 
requirements. 

Clerical  
(2 positions) 

• Wages, banking, etc.: To ensure that all staff are correctly paid and that all 
revenues are correctly accounted for and banked. 

• Rosters, schedules, etc.: To ensure that all personnel and vehicles are 
correctly rostered and scheduled to reliably provide day-to-day bus services. 

Supervisors • To monitor on-road performance, to identify areas for improvement, and to 
implement approved improvement actions. 

Drivers • To drive buses as instructed, to provide safe and reliable bus services. 
Ticket Sellers • To sell the correct tickets to all passengers and to correctly account for and 

pay in all revenues received. 
Fleet Manager • Responsible forTo manage all aspects of bus fleet management, including 

maintenance, cleaning, refueling, and fleet replacement strategies. 
Foreman • To manage the day-to-day maintenance of the bus fleet. 
Records Clerk • Responsible forTo accurately record all fleet maintenance activities (including 

maintaining stock and inventory control). 
Mechanics • To carry out preventative maintenance and repair, fueling, and cleaning of all 

buses. 
Source: SUTra-DC Project Team, 2011. 

D. Public Sector Aspect of MTS 
139. It is envisaged that the public sector would be responsible for the following aspect of 
the mass transit system: 

(i) Service planning at the longer-term strategic level; 
(ii) Developing minimum service standards (e.g., hours of operation, service frequencies, 

etc.) for each route; 
(iii) Tendering and awarding the concession to the best offeror of the required services;  
(iv) Monitoring service performance to ensure compliance with terms and conditions of the 

concession; 
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(v) Liaising with government agencies and other stakeholders from time to time; and 
(vi) Ensuring that all public infrastructures (terminals, bus stops, etc,) are provided and 

properly maintained.  

140. As the city grows, and as the MTS system expands, it may be appropriate to organize 
several service planning and monitoring teams, each with its own corridor of interest, or 
possibly responsible for different corridors across the city.  

141. Figure V.5 presents the indicative organizational structure for the public sector side of 
the MTS. A brief description of the roles and responsibilities of each position is included in 
Table V.5. 

Figure V.5   Proposed Organizational Structure for the Public Sector Part of the MTS 

 
Table V.5   Key Positions and Roles  of the Public Sector 

Position Role and Responsibility 
Director, Urban Planning • Existing position – existing responsibilities not addressed here, other than to say that this 

position would be responsible for all matters relating to public transport service planning and 
delivery in the city. 

Manager, Strategic Planning • Responsible To carry out long-term strategic transport planning, e.g., identification of major 
new corridors and locations of major new public transport infrastructure, and for developing 
tools and personnel to achieve this 

Strategic Transport Modeler • Responsible forTo develop and use a public transport and land use model to test and report on 
the land use and transport impacts of alternative development and transport strategies. 

Manager, Public Transport 
Planning 

• To ensure the city is served with an appropriate and effective public transport system on a day-
to-day basis. 

Team Leader(s) • To ensure the provision of public transport services in their designated areas, and to monitor 
and report on service delivery,  

Transport Planner(s) • Responsible forTo assist the Team Leader in their designated areas. 
Manager, Public Transport 
Infrastructure Delivery  

• Responsible forTo ensure that all required public transport infrastructure is delivered in a timely 
and cost effective manner and that it is properly maintained. 

Source: SUTra-DC Project Team, 2011. 

 

Source: SUTra-DC Project Team 
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E. Past Proposals from Past BRT Studies for Metro Manila and Cebu 
142. To date, no BRT project has been implemented in the Philippines.  There is no 
existing and operational BRT model elsewhere in the Philippines after which the Davao BRT 
may be patterned.  The nearest to such a system is probably the LRT of Manila, or the 
defunct Metro Manila Transit Corporation which used to operate buses.  

143. Nevertheless, there had been past BRT studies and recommendations on what are 
the most appropriate institutional arrangements for Metro Manila12 and Cebu13.   

144. The Cebu BRT pre-feasibility study proposes the establishment of a BRT 
Management Company (BRTMC) which will be responsible for the overall planning, 
management, and control of the BRT system. The recommendation includes the following 
salient points: 

(i) The BRTMC is established by the government, and the government decides on the 
level of participation it wishes to have in the BRTMC;   

(ii) The government develops and finances the infrastructure and leases it to the BRTMC,  
may be for a nominal charge or on an agreed surplus-sharing basis;   

(iii) The LTFRB grants the BRTMC the system franchise and the specific route franchises;   
(iv) Operators provide bus services under route service contracts with the BRTMC. A strict 

system of incentives and penalties guide operators in their delivery of services; 
(v) Specialized entities provide support services to the BRTMC under a performance 

contract. These services include:   
• BRT operations management; 
• Fares and revenue management; 
• Marketing and customer support; 
• Infrastructure maintenance; 
• Bus depot management; and 
• Bus maintenance services. 

145. There are various modalities for the ownership structure of the BRTMC.  One modality 
is that its mother agency can be the DOTC, a national government agency. In this setup, BRT 
regulation can be directly coordinated because the transport regulatory agencies are 
administratively under the DOTC. Furthermore, the replicability of the BRT as an urban 
transport option for Philippine cities is facilitated because of the national mandate of the 
department. 

146. Another modality is through a metropolitan body especially if the BRT line crosses 
inter-LGU boundaries. This could be an option for Metro Manila as proposed in the Metro 
Manila BRT prefeasibility study, since there exists a metropolitan-level governing body 
through the Metropolitan Manila Development Authority.  For Cebu, however, Metro Cebu is 
not yet an institutionally established governance body and therefore has no legal teeth to be 
the proponent of a BRT system that crosses LGU boundaries as yet. Organizing a BRT entity 
in Cebu would entail several adjoining cities to form a BRT corporation, something that is 
legally feasible but politically impractical.  

                                                 
12 Pre-Feasibility Study for a Bus Rapid Transit (BRT) System  for Greater Manila Area, UP NCTSFI for the USAID, July 2007 
13  Study and Concept Plan for a Bus Rapid Transit Demonstration Corridor in Cebu City. Integrated Transport Planning for the World 

Bank. June 2010. 
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Figure V.6   Proposed Organizational Framework for the Cebu BRT System 

 
147. Another mother agency option is the LGU itself. This will clearly make for easier local 
coordination but is applicable only when the services being contemplated falls within a single 
political jurisdiction. This may be suitable for Davao BRT because of the single-LGU context.   

148. Another modality is a combination of the DOTC and the LGUs as mother agency of 
the BRTMC.   

149. Another is a purely private entity, either established for the purpose or procured 
through open bidding, or through public–private partnership (PPP) arrangements.   

150. Still another modality is for the BRTMC initially as a government entity which will later 
transition into a private entity, also through a PPP scheme.  

151. The formation of a City Transport Management Authority similar to that in Lagos and 
Bogota appears to be the most logical option for Davao for the following reasons: 



TA 7243-REG: Implementation of Asian City Transport –  
Promoting Sustainable Urban Transport in Asia Project (Davao Sustainable Urban Transport) 

 FINAL REPORT 
Volume 4: Prefeasibility of a Mass Transit System 

 

41 

(i) The city is already deeply involved in cognate transport activities, e.g., installation and 
operation of city-wide computerized traffic signals, ownership and operation of the 
DCOTT, traffic management group in its employ, and parking management, which 
could be placed under the umbrella of the authority; 

(ii) To capture the efficiencies of public and private sectors, the BRT should be pursued 
on a PPP basis. Operations must be left to a private company or consortium under 
contract from a city-owned authority; 

(iii) In all likelihood, the BRT service will require continuing subsidy, which the city has to 
provide for via a semi-autonomous transport authority; and 

(iv) The “intrusion” of the BRT in the local landscape will disorient the current PUV 
providers, especially if all of them are banned from the corridor or forced to terminate 
their routes at the two BRT terminals outside the CBD. The adjustments need to be 
managed. 

152. The final organizational framework should be explored and fleshed out in a 
subsequent full feasibility study of the Davao BRT. 
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VI. FINANCIAL ASPECTS 

A. Operating Concept 
Plan of Operation 

153. To get a sense of what a BRT system would cost, a preliminary concept of its 
operations would need to be defined. Based on the preceding analyses, a preliminary plan of 
operation can be outlined, as follows: 

(i) The buses would run at 5-minute headways (during peak hours) over a 15–kilometer 
route; 

(ii) An initial fleet of 25 vehicles (including spares) would be required to meet demand; 
(iii) Services would operate for 16 hours a day (7 days a week), requiring two crew shifts 

per bus per day; 
(iv) Each bus would be crewed by a driver and a conductor (ticket seller); 
(v) Vehicles would be modern, low-floor, low-emission types of around 30 seats (plus 

standees), with air conditioning; 
(vi) The BRT corridor would be at grade on existing roads. The BRT corridor would be 

designated by lane markers and signs rather than by fixed infrastructure; 
(vii) A single franchised operator would be responsible for the provision of the required 

services; and. 
(viii) The support infrastructure would also be provided, in much the same way as that for 

an LRT. 

Fleet Size 

154. The fleet size can be estimated to meet a probable demand of 25 thousand/day; the 
calculations are shown below. 

Table VI.1   Estimated Fleet Size of the BRT System 

Item Value  
One-way Trip Length (km) 15 
Length of Round Trip (km) 30 
Average Stop Spacing (m) 500 
Number of Bus Stops / Round Trip  57 
Average Operating Speed at Peak Period (km/h) 20 
Dwell Time (two ends combined, min) 10 
Duration of Round Trip (min) 100 
Peak Period Headway (min) 5 
Peak No. of Buses 18 
Share of Spare Buses (%) 20 
No. of Spare Buses  4 
Total Fleet for BRT Line 22 

Source: SUTra-DC Project Team, 2011. 
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Fleet Utilization 

155. Table VI.2 presents the calculations for bus-kilometers and bus-hours per day and per 
annum. 

Table VI.2   Estimated Bus Utilization per Day and Year 

Day and Time Period Daily Bus Resources Bus Resources/Yr 

Day Time Period From To SpanDur
ation (hr) Bus-km Bus-hr Peak 

Buses 

Days/ 
a Year Bus-km Bus-hr 

Morning 5:30 7:00 1.5 186 10.5 7 252 46,906 2646 
A.M. Peak 7:00 10:00 3.0 830 46.8 16 252 209,068 11793.6 
Interpeak 10:00 16:00 6.0 957 54.0 9 252 241,233 13608 
P.M. Peak 16:00 19:00 3.0 830 46.8 16 252 209,068 11793.6 

Monday-
Friday 

Evening 19:00 22:00 3.0 372 21.0 7 252 93,813 5292 
Saturday All Day 6:00 22:00 16 2553 144 9 61 155,716 8.784 
Sunday All Day 6:00 21:00 15 1861 105 7 52 96,791 5.460 
       16 365 1,052,596 59,377 
Source: SUTra-DC Project Team, 2011. 

 
B. Operating Costs and Income 

Unit Cost Data 

156. Assuming that the operation of a BRT system is no different from a bus company, the 
following cost coefficients are utilized to estimate operating costs for the 22 units.  

Table VI.3   Cost Assumptions for a BRT System 

Item Euro 4 Bus Remarks E-Bus  
Purchase Cost/unit ($)     300,000    250,000   
Bus-km/year 52,954  52,954  
Ave. travel speed 20.0  20.0  

km/liter 3.00  1.1 km/kwh 
Type Diesel  Electric  

Fuel 

cost/liter PHP 48.00  7.00 cost/kwh 
km/liter 280  280.0  Oil+Lube 
cost/liter (PHP) 120  120  

Tire cost/year (PHP) 19,800  19,800  
Vehicle Insurance (PHP/yr/bus)   45,150  37,625  
Batteries, in PHP per year 5,000  50,000  
Repairs & Maintenance     

as % of Veh Cost 5%  5%   
in USD/1,000 Bus-km 282.83  235.62  
Economic Life (years) 12  12  
Salvage value 20%  15%  
Depreciable Amt ($) 239,632  212,109  

Depreciation 

Use (USD per 000 km) 264.0  233.7  
cost/mth 10,800 2 per 1 vehicle 10,800 2 per 1 vehicle Driver 
cost/km, in PHP 4.89  4.89  
cost/mth 8,640 2 per 1 vehicle 8,640 2 per 1 vehicle Conductor  
cost/km, in PHP 3.92  3.92  

Checker + Dispatcher/bus/mth 50,000 2 per shift 50,000  
Maintenance crew  cost/bus/mth 4,650 3 per 10 vehicles 4,650  
Finance + Admin cost/bus/mth 5,000 2.5 per 10 vehicles 5,000  
Corp. Overhead/bus/mth 7,500 1.5 per 10 vehicle 7,500  
Social & Health Insurance 12.0%  12%  
Miscellaneous (% of Cash Opex) 5.0%  5.0%  

Source: SUTra-DC Project Team, 2011. 
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Annual Operating Costs 

157. From the above tables (VI.2 and VI.3), the estimated annual operating costs can be 
derived. These are shown in Table VI.4. 

Table VI.4   Estimated Annual Operating Costs 

Item of Expenditures Amount 
(PHP 000) 

Operating Crew  9,603 
Dispatching and scheduling staff 617 
Maintenance Crew 115 
Accounting & General Management 309 
Sub-total 10,644 
SSS and employee insurance 1,277 
Fuel Cost 16,098 
Tires, Batteries and Accessories 25 
Miscellaneous operating expenses 12,801 
Cash Operating Expenses 2,042 
Non-cash Expenses (Depreciation on Buses) 42,888 

Total 195,779 
Source: SUTra-DC Project Team, 2011. 

158. From the preceding table, it can be concluded that the BRT system is expected to 
incur gross annual operating costs of PHP279 million per annum, excluding the provision for 
profit and interest expense.  

Profitability 

159. At a flow capacity of 25 thousand per day and assuming a turnover of 2.5 times in the 
route, the total ridership on the system would be 62,500 passengers per day. At an average 
fare of PHP10 and at 335 days in a year, the gross revenues would be in the order of 
PHP209 million. Net of the 3% common carriers tax, the net revenue per year is PHP203 
million. 

160. The BRT operating company would incur a net loss of PHP75.6 million per annum, 
not counting interest expense and the cost of physical infrastructure. The net income, 
however, exceeds the cash operating expense. Therefore, the key to a viable BRT is to bring 
down the acquisition cost of a bus, and/or provide some form of subsidy. 

161. In the preceding financial simulation, the price of a bus was assumed to be USD300 
thousand. This is about 3 times higher than the prevailing price of a standard 60-passenger 
bus that is Euro II compliant.  
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C. Project Costs 
162. Subject to subsequent re-evaluation of value for features and detailed design, the 
total project cost of a BRT system is PHP1.3 billion, broken down as shown in Table VI.5. 

Table VI.5   Estimated Cost of a BRT System 

Project Item Unit Price Amount 
(PHP million) 

Bus Vehicles (19 units) USD300,000 245.1 
BRT Stations, small (18) PHP4.125 million 74.2 
BRT Stations, big (5) PHP13.75 million 68.8 
Pax Interchange Facility (3) PHP75 million  225.0 
Pedestrian Crossbridge (10 units) PHP5 million 50.0 
Busway Coloration (24 lane-km) PHP3.6 million 86.4 
Lane Barriers (24 km) PHP1.0 million 24.0 
Land for Depot (5,300 sqm) PHP15,000 79.5 
Depot Workshop (200 sqm) PHP80,000  16.0 
Office and other Facilities (150sqm) PHP60,000  9.0 
Telematics : Pax Information system (55) 55@PHP275,000 15.1 
                  : Green Light Phase Extension (25) 25@PHP825,000 20.6 
                  : GPS Monitoring of Buses  50.0 
Contingency (15%)  160.7 

Total Cost  1,231.6 
 Source: SUTra-DC Project Team, 2011. 

 

D. Economic Impact 
163. It is not possible at this stage to calculate the economic benefits of the BRT system, 
except to indicate where these may emanate from.  

164. Usually, the bulk of the benefit streams for transport projects come from savings in 
vehicle operating cost, mainly due to traffic decongestion. However, replacing 36 PUVs with 
18 BRT vehicles would not yield substantial improvements in traffic along the corridor or in the 
road network. With the preemption of two lanes by BRT vehicles, there might even be a 
countervailing impact on other vehicles. 

165. Clearly, there would be travel time savings for passengers taking the BRT. It cannot 
be ascertained by how much commuters would be willing to pay more for time saved. The 
passenger survey conducted as part of SUTra-DC suggests low valuation. Nearly 63% want 
reduction in travel time by 30 minutes, but at a fare of no more than PHP10; a level not much 
different from the current average fare. This may be due to the fact that more than 90% of PT 
passengers earn less than PHP15 thousand a month.  

166. There could be savings in fuel cost, as it takes two trips on jeepneys for one trip on 
the BRT to move the same volume of passengers. However, they are on parity if the fuel 
consumption of BRT is twice that of jeepneys. A bigger benefit will ensue if the BRT is 
battery-powered; its cost per bus-kilometer is estimated at PHP6 against PHP16 for diesel-
run buses of the same size and capacity.     
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VII. SOCIAL AND ENVIRONMENTAL CONSIDERATIONS 

A. Social Impact 
Livelihood 

167. The impact of the BRT on the livelihood of jeepney drivers will depend on the extent 
of route readjustments. If one BRT replaces two PUVs on the corridor, then the impact is 
minimal, as the 36 drivers that maybe displaced can be offset by the 72-person crew (drivers 
and conductors on two shifts) to be employed in the BRT operating company. 

168. The 36 PUVs will not necessarily be displaced, as they can shift their operations 
elsewhere. But such relocation would only worsen the economic plight of jeepney drivers in 
the other routes. This is so, because the current supply of PUVs in Davao exceeds demand, 
based on the results of the transport surveys conducted by the SUTra-DC Project Team. 

169. The typical jeepney driver earns PHP325 a day, works 13 hours without shift, and is 
without social security benefits. In contrast, a BRT driver would earn PHP360 for an eight-
hour work per day and will be entitled to social security coverage.  

170. On the other hand, the impact on PUV operators and/unit owners will not be as 
neutral or positive. Assuming a zero-sum game where the traffic and revenues from PUVs will 
simply be transferred to the BRT system, approximately 5% of daily PUV trips would be 
affected. That implies a potential loss of PHP500 thousand per day from PUV operators, but a 
gain for the BRT operator. 

Gender and Development 

171. Table VII.1 below shows a preliminary gender and development checklist. 

Table VII.1   Preliminary Gender and Development Checklist 

Present or Done Dimension Question 
No Partly Yes 

Result 

Has the project consulted with women on the problem 
or issue that the intervention is to solve and in the 
development of the solution? 

  þ Project stakeholders including 
women representatives were in the 
workshops and consultative 
meetings. 

Have women’s inputs been considered in the design of 
the project? 

  þ  

Are both women and men seen as stakeholders, 
partners, or agents of change in the project design? 

  þ  

Collection of gender-disaggregated data and gender-
related information prior to project design 

  þ All the surveys conducted have 
gender-disaggregated data and 
gender-related information. 

1. Participation of Women 
and Men in Project 
Identification 

Conduct of gender analysis and identification of gender 
issues 

  þ  

Do project objectives explicitly refer to women and 
men? 

  þ 

Do they target women and men’s needs for 
infrastructure? 

  þ 

a. Gender 
Equality 
Goals, 
Outcomes 
and Outputs Does the project have gender equality outputs or 

outcomes? 
  þ 

BRT project design incorporates 
the needs of both gender including 
the vulnerable groups (differently 
abled, children, and elderly) 

Do the strategies match the gender issues and gender 
equality goals identified? That is, will the activities or 
interventions reduce gender gaps and inequalities? 

  þ  

2. Proj
ect 
Desi
gn 

b. Matching of 
Strategies 
with Gender 
Issues Does the project build on women and men knowledge   þ  
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Present or Done Dimension Question 
No Partly Yes 

Result 

and skills? 
Has the project considered whether the infrastructure 
and/or participation in the project would affect current 
activities and responsibilities of women and men, girls 
and boys? 

  þ  3. Gender Analysis of the 
Designed Project 

Will the needs of women and men be considered in the 
design of the project, including those affected by 
involuntary resettlement? 

  þ No resettlement foreseen 

Will women and men have equal access to the 
infrastructure and other resources (including 
employment) provided by the project? 

  þ  4. Access to and Control 
of Resources 

Will women be involved in the decision-making of rules 
of use, operation and maintenance of the infrastructure 
or transport-related resources? 

  þ Chair of the City Council 
Committee on Transportation is 
headed by a woman; City Mayor is 
a woman   

Is the proposed infrastructure provided by the project 
socially or culturally acceptable and accessible to 
women? Or, can they use it? 

  þ  5. Constraints 

Has the project designed measures to address 
constraints to equal participation and benefits of 
women and men? 

  þ  

Does the project include gender equality targets and 
indicators for welfare, access, consciousness raising, 
participation and control? For instance, will the 
following gender differences be monitored? 

  þ  

Utilization rate of the facilities provided by the Project   þ  
Membership and leadership in users’ organization   þ  
Participation in training and similar project activities, by 
type of training or activity 

  þ  

Employment generated by the project   þ 
Loss of livelihood as a result of the project   þ 

Project will generate more 
employment places 

Sex-disaggregated database     

6. Monitoring Targets and 
Indicators 

Does the project require sex-disaggregated data to be 
collected? 

  þ  

Is the budget allotted by the project sufficient for 
gender equality promotion or integration? 

   No special allocation needed 7. Resources 

Does the project have the expertise to integrate GAD 
or to promote gender equality and women’s 
empowerment? OR does the project invest building 
capacity to integrate GAD or promote gender equality? 

  þ  

Will the project build on or strengthen the agency or 
NCRFW/ government's commitment to the 
empowerment of women? 

  þ  8. Relationship with the 
Agency’s GAD Efforts 

Will it build on the initiatives or actions of other 
organizations in the area? 

  þ  

Source: SUTra-DC Project Team, 2011. 
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B. Environmental Impact 
172.  City under the SUTra-DC. A rapid environmental assessment (REA) of the project 
site was conducted using the ADB REA checklist as an instrument to note initial observations 
and probable issues and concerns surrounding the conduct of the study and its planned 
implementation. Some general information gathered from different line agencies, actual 
interviews with city residents, and surveys comprise the environmental description of the 
project area. 

Geologic Setting 

173. The Philippine archipelago is bounded by two main active subduction zones. These 
zones are “collision” areas of the Philippine Sea plate with the Pacific Plate in the east and 
with the Eurasian plate in the west of the archipelago. These zones are marked by trenches 
which stretch from Luzon to Mindanao. The Philippine Trench stretches from Luzon to 
Mindanao in the east of the Philippine Sea Plate, while in the west there are four trenches, 
namely Manila Trench, Negros Trench, Sulu Trench, and the Cotabato Trench. Inside the 
Philippine Sea Plate are numerous faults and fissures which compose the Philippine Fault 
System. The Philippine Fault Zone (PFZ), about 1,200 km long, cuts across the archipelago 
from Bangui, Ilocos Norte to Mati City, Davao Oriental. 

174. Southern Mindanao, the region where the project site is located, is bounded by two 
active subduction zones marked by the Philippine Trench (east) and the Cotabato Trench 
(west). The southern end of the PFZ (Mati Fault) traverses the province of Davao Oriental in 
Mati City which is approximately 55 kilometers from Davao City. Here, extensive structural 
investigations show that the section of the PFZ moves at a rate of 1 cm per year. 

175. The Philippine Institute of Volcanology and Seismicity (PHIVOLCS) reported the 
existence of traces of tectonic features in the vicinity of Davao City. The southern end of the 
Central Mindanao Fault runs across Tagum, the southern end of the north–south trending 
Davao River Fault is in the north and a north–south subduction zone called the Davao Trench 
is in the south of the city.  

176. Davao City, flanked by several geo-features, experienced a number of earthquakes, 
majority of which have a magnitude below 7.0, as shown in the city’s seismic map (Figure 
VII.1). The most recent earthquake recorded by PHIVOLCS near the vicinity of the city 
occurred on 21 April 2011 at 24 km S 33º E of Davao City with a depth of 49 km and 
measured a 3.4 magnitude. PHIVOLCS records show that the last strong earthquake that hit 
Davao City was in June 1893 at intensity 8. 

177. Strong earthquakes induce liquefaction. PHIVOLCS’ liquefaction susceptibility map of 
Region XI (Figure VII.2) shows a liquefaction-prone area (estimated 25 km²) on the coastal 
fringes of Davao City. 
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Climate 

a) Flooding 

178. Based on the terrain analysis approach, Davao City generated a flood susceptibility 
map (Figure VII.3) showing the flood-prone areas in the city.  

179. Davao River, the biggest river and main drainage belt in the area, appears to be the 
most susceptible to flooding. Families residing close or on the river banks would clearly be the 
immediate victims of flooding. Barangays along the Davao River, such as New Valencia, 
Mandug, New Carmen, Tigatto, Waan, Magtuod, Buhangin, and Maa, as well as the western 
portion of Poblacion, are highly susceptible to flooding.  

180. On 21 April 2011, heavy rains caused the Davao River to overflow and flooded Sitio 
Lourdes and Jade Valley Subdivision of Barangay Tigatto. Families living close to the 
riverbank were forced to evacuate their homes as floodwaters erode portions of the riverbank 
where their houses stood. It was also learned from interviews with residents that the highest 
flood level they experienced was in 2001, when floodwaters reached roof-high. It was also 
observed that from the 1990s to the present, the width of the river has increased 
approximately by 50%.  

181. Another flood-prone area is the entire coastal area of the city. This zone is moderately 
susceptible to flood and includes the city’s CBD. On 6 April 2011, the occurrence of heavy 
rains, which started late afternoon lasting up to nearly midnight, flooded certain road sections 
along R. Castillo Road, D. Quinones Road, and C.P. Garcia Avenue, rendering them 
impassable. Thousands of commuters were stranded for hours, up to around 11:00 p.m., as 
public utility vehicles got stuck on their respective routes. Commuters commented that this 
event was nothing new except for the seeming frequency.  

b) Enso Effects of El Nino Southern Oscillation 

182. The project area is not spared from the El Nino Southern Oscillation, popularly known 
as the “El Nino” phenomenon. As a major producer of fruits, Davao City is moderately 
vulnerable to El Nino, as identified by the Department of Agriculture. Davao’s fruit growers 
recognize this fact and have taken steps to reinforce irrigation systems in various plantations 
to buffer the effects of the El Nino phenomenon. 

c) Air Quality 

183. Local government units (The LGU and various NGOs issued resolutions and launched 
several programs to strengthen the campaign for cleaner air. In 2007, the Davao City 
government, in support of the Clean Air Act, issued four city ordinances on anti-smoke-
belching, anti-smoking in public places, no vending of cigarettes within 100 meters from 
school premises, and a ban on aerial spraying of pesticides. 

184. The 2004–2007 ambient air quality data from EMB Region XI show four stations 
northeast of Davao City’s CBD. These stations are located in (1) Dona Consuelo Village, 
Magamot, Barangay Panacan; (2) Purok 5-A, Amparo Subdivision, Bugac, Barangay Ilang; 
(3) TESDA Compound, Barangay Tibungco; and (4) Purok 4, Piatos Street, San Isidro, 
Barangay Bunawan. In 2010, all stations recorded an annual mean total suspended 
particulates (TSP) concentration below the standard value of 90 μg/Nm3, except for Station 4 
in Barangay Bunawan with 150 μg/Nm3. 
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185. Ambient air quality data on locations inside the CBD were reflected in the National Air 
Quality Status Report of EMB (2003–2004).  In 2004, the report showed a station along J.P. 
Laurel Avenue recorded an annual mean TSP concentration of 185 μg/Nm3, Agdao had 335 
μg/Nm3, and a station along Quirino Avenue registered 249 μg/Nm3. 

186. In the absence of air quality data from the time of implementation of the city 
ordinances on air quality (2007), specifically on locations where traffic congestions are usually 
observed, an assessment of the air quality status would be impossible to achieve. As air 
quality data can be correlated to a number of respiratory diseases, the availability of such 
data can be a significant indicator of improved or worsening health situation of the people of 
Davao City.  

Figure VII.3   Locations of Air Quality Monitoring Stations in Region XI 

 
187. The City Health Office of Davao City has compiled a database on the leading causes 
of death (mortality) and top 10 common diseases (morbidity) for the past decade. A summary 
of common diseases and causes of death from 2000 to 2010 showed respiratory-related 

Source: EMB Region XI 
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illnesses at the top of the list, with 3.7% of mortality due to respiratory diseases and 73.1% 
from heart failure.  Respiratory and cardiovascular diseases are known to be significantly 
influenced by air pollutants such as particulate matter (PM10), carbon oxide (CO), and 
nitrogen oxide (NOx). 

 
d) Noise Level 

188. The SUTra-DC Project Team conducted a 24-hour roadside noise measurement 
survey on 27–28 April 2011using a Center 320 Sound Level Meter in eight stations along the 
proposed BRT line and two stations in tricycle-populated areas (i.e., Toril and Calinan). 
Results of the survey are presented in Table VII.2. 

Table VII.2   Results of the Noise Measurement Survey  
(in Decibels) 

Nighttime Morning Daytime Evening Trial Station 
(2201 to 0500H) (0501 to 0900H) (0901 to 1800H) (1801 to 2200H) 

Sta.01: Manggahan St. Toril 66.0 75.3 75.4 73.7 
Sta.02: Calinan Public Market 59.7 74.6 75.2 68.6 
Sta.03: Sandawa Jct. 71.8 73.3 73.6 73.1 
Sta.04: Int. Mc Arthur Highway/Ma-a Rd. 70.2 75.3 72.0 72.9 
Sta.05: Int. Quimpo Blvd/University Ave. 64.3 71.7 71.1 71.7 
Sta.06: Int. Manuel Roxas Ave/S. Artiaga St.  54.2 66.9 68.2 67.1 
Sta.07:  J.P. Laurel Ave.  60.6 74.2 74.8 73.2 
Sta.08: Int. C.P. Garcia Highway/Buhangin Road  57.6 73.7 73.0 72.9 
DENR Standards 40 45 50 45 

Source: Roadside Noise Measurement Survey, 27–28 April 2011, SUTra-DC Project Team. 

189. All stations exceeded the allowable national noise standards in all time categories. 

190. The roadside noise level data can serve as baseline information on the current noise 
pollution generated along the proposed MTS corridor. Future changes in the vehicle mix, 
traffic volume, and even quality of public transport along this route will give a new set of noise 
data to facilitate an assessment of corresponding changes in noise levels.  

191. Baseline noise levels were also established in the tricycle-populated areas of Toril 
and Calinan which would enable the assessment of the reduction of noise pollution, in case of 
replacement with electric tricycles.  

Figure VII-4 Mortality and Morbidity Data for Davao City 
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192. Table VII.3 shows the preliminary REA checklist for the proposed BRT system. 

Table VII.3   Rapid Environmental Assessment Checklist 

Aspect Screening Question Yes No Remark 
Cultural heritage site  þ 
Legally protected area (core zone or buffer zone)  þ 
Wetland  þ 
Mangrove  þ 
Estuarine  þ 

Project Siting 
Is the project area 
adjacent to or within 
any of the following 
environmentally 
sensitive areas? Special area for protecting biodiversity  þ 

The proposed Mass Transit 
Line shall utilize an existing 
transport corridor. No new 
construction or any changes in 
road configuration during 
project implementation. 

Impairment of historical/cultural areas; disfiguration of landscape or 
potential loss/damage to physical cultural resources?  

 þ 

Disturbance to precious ecology (sensitive or protected areas)?  þ 
Alteration of surface water hydrology of waterways resulting in 
increased sediment in streams affected by increased soil erosion at 
construction site? 

 þ 

Deterioration of surface water quality due to silt runoff and sanitary 
wastes from worker-based camps and chemicals used in 
construction? 

 þ 

Increased local air pollution due to project construction and 
operation? 

 þ 

Noise and vibration due to project construction or operation?  þ 
Involuntary resettlement of people? (physical displacement and/or 
economic displacement) 

  
þ 

Disproportionate impacts on the poor, women and children, 
Indigenous Peoples or other vulnerable groups? 

  
þ 

Poor sanitation and solid waste disposal in construction camps, and 
work sites, and possible transmission of communicable diseases 
(such as STI’s and HIV/AIDS) from workers to local populations? 

  
þ 

Creation of temporary breeding habitats for diseases such as those 
transmitted by mosquitoes and rodents? 

  
þ 

Social conflicts if workers from other regions or countries are hired?  þ 
Large population influx during project construction and operation 
that causes increased burden on social infrastructure and services 
(such as water supply and sanitation systems)? 

  
þ 

Risks and vulnerabilities related to occupational health and safety 
due to physical, chemical, biological and radiological hazards during 
project construction and operation? 

  
þ 

Risks to community health and safety due to the transport, storage, 
and use and/or disposal of materials such as explosives, fuel and 
other chemicals during construction and operation? 

  
þ 

Community safety risks due to both accidental and natural causes, 
especially where the structural elements or components of the 
project are accessible to members of the affected community 
throughout project construction, operation and decommissioning? 

  
 
 
þ 

Generation of solid waste and/or hazardous waste?  þ 
Use of chemicals?  þ 

Potential 
Environmental 
Impacts 
Will the project 
cause… 

Generation of wastewater during construction or operation?  þ 

 

Is the project area subject to hazards such as earthquake, floods, 
landslides, tropical cyclone winds, storm surges, tsunami, or 
volcanic eruptions and climate changes? 

 
þ 

 Corridor is in area of low 
susceptibility to liquefaction, 
tsunami and earthquake. 

Could changes in precipitation, temperature, salinity, or extreme 
events over the Project lifespan affect its sustainability or cost? 

 þ No hard infrastructure is 
involved in the project.  

Are there any demographic or socio-economic aspect of the project 
area that are already vulnerable (e.g. high incidence of marginalized 
populations, rural-urban migrants, illegal settlements, ethnic 
minorities, women and children)? 

 
 
þ 

 In moderate to high density 
residential areas. 

Climate Change 
and Disaster Risk 
Questions 
The following 
questions are not for 
environmental 
categorization. They 
are included in this 
checklist to help 
identify potential 
climate and disaster 
risk. 

Could the project potentially increase the climate or disaster 
vulnerability of the surrounding area (e.g. increasing traffic or 
housing in areas that will be more prone to flooding, by encouraging 
settlement in earthquake zones)? 

  
 
þ 

 

Source: prepared by the Sutra-DC project team, from ADB checklist 
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1 BACKGROUND 

1.1 These Terms of Reference (TOR) set out the scope of a feasibility study for a Bus 
Rapid Transit System in Davao City, Philippines.   

1.2 It builds upon the Sustainable Urban Transport Study in Davao City (SUTra-DC) 
completed in June 2011 under the Asian Development Bank TA 4273-REG: 
Implementation of Asian City Transport – Promoting Sustainable Urban Transport in Asia 
Project. Its overarching objective is to move the urban transport system of Davao City on 
a sustainable path, i.e., towards an inclusive, affordable, safe, and low-carbon urban 
transport future.  

1.3 One of its components is a proposed BRT System on an identified corridor of 
highest demand that sliced through the CBD. It is seen as the more appropriate upgrade 
to the City’s current public transport system that is primarily based on vintage jeepneys. 
By proposing a BRT, it departs from the 1990s plan of building a 60-km Light Rail Transit 
along the coastal corridor.   

1.4 The Asian Development Bank (ADB) has established the Sustainable Transport 
Initiative (STI) to adapt its transport operations to year 2020 to the changing context of 
transport in its developing member countries (DMCs). In February 2009, the ADB 
approved R-PPTA 7243: Implementation of Asian City Transport – Promoting Sustainable 
Urban Transport in Asia Project. This aims to promote urban economic development, 
improve access and mobility for all, and reduce local pollution and GHGs.  Davao City 
was identified as the pilot city for sustainable transport implementation in the Philippines.   

1.5 The Department of Transportation and Communications (DOTC) as well as the 
City government of Davao look at SUTra-DC as a pilot implementation of its National 
Environmentally Sustainable Strategy (NEST) under Presidential Administrative Order No. 
254. A Bus Rapid Transit system, among other initiatives, fits into this strategy. 
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2 CURRENT SITUATION 

2.1 Public Transport 

2.1 The urban public passenger transport market is dominated, as is the case inall 
urban areas in the Philippines, by jeepney services. Jeepneys are intermediate capacity 
vehicles (15-22 passengers) with access from the rear and longitudinal seating 
arrangement.  

2.2 In Davao, there are 9,285 licensed operators with more than 10,000 units running 
on 94 fixed routes (148 routes in official register) that can be broadly grouped into six 
geographical clusters. The vehicles are of different designs, sub-categorized into Filcab, 
multi-cab, “uso-uso”, AUV, and jeepney.  Their service frequencies are generally high – as 
much as 7,946 per day on sections of JP Laurel Avenue; consequently, passenger waiting 
times are low. Within each jeepney route and along roads served by multiple routes there 
is intense on-road competition among individual vehicles. Jeepney driving practices reflect 
this competition –tarrying on streets while waiting for passengers and moving quickly 
when full, oblivious of any designated loading and unloading points. In the identified BRT 
corridor, jeepney vehicles comprise a significant portion of the total traffic mix, are a 
significant contributor to traffic congestion and air pollution.  

2.2 Topography 

2.3 Davao city proper, within the proposed BRT operating zones, is relatively flat 
terrain. The identified BRT route is relatively straight, with few if any tight radii of 
curvatures for BRT vehicles to negotiate. Within Davao city proper, considerable use is 
made of one way streets – this would need to be taken into account in any BRT project.  

2.3 Road Conditions 

2.4 Most of the city roads are narrow two-lanes, but the proposed BRT route is on 
multi-lane roads with minimum 15 m right-of-way. In many cases, lanes are not well-
marked.  There is considerable ‘side friction’ in many locations that would tend to reduce 
effective lane width and road capacity. This ‘side friction’ includes high numbers of 
jeepney vehicles ‘fishing’ for passengers, double-parking while waiting for passengers, 
and even roads with power poles occupying part of the carriageway or sidewalk. 

2.5 Off-street car parking facilities are mainly limited to shopping malls and private 
businesses.  There are few if any dedicated off-street car parking facilities available to the 
general public. As a consequence cars, light commercial vehicles and motorcycles are 
commonly parked on the road and on sidewalks. This has the adverse effect of blocking 
sidewalks and causing pedestrians to walk on the road, damaging sidewalks and 
discouraging pedestrian travel. This would have adverse effects for any proposed BRT 
system – it would slow buses down and would make it unattractive to walk to/from bus 
stops. This would need to be addressed in developing a BRT system in Davao. 

2.6 Arguably Davao does not yet suffer from serious gridlock-like traffic congestion. 
There are, of course, intersection delays along the identified BRT route but these could be 
addressed through traffic management measures, such as bus priority, queue jumping, 
and the like.  
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2.4 Pedestrian Behavior 

2.7 From observation, pedestrian volumes (apart from in the immediate vicinity of 
shopping malls and the like) are generally low. This is likely to be due to a combination of 
factors - jeepney services will stop anywhere for any prospective passengers, generally 
poor condition of the sidewalk pavements (mud, dust, puddles, public utility obstructions), 
and a general predisposition against walking at great lengths. The ability to be able to 
walk easily and safely is a fundamental component of urban passenger accessibility and 
mobility and the need should be fully addressed in the BRT routes. 

2.8 The biggest shopping malls in Davao are located along the proposed BRT route. 
In many cases, there are jeepney pull-in bays on the road frontage outside these malls 
but only on that side of the road in that direction of travel. In the other direction, the 
required public transport infrastructure is missing. In most cases at shopping malls, there 
is no pedestrian footbridge or even at-grade signalised pedestrian crossings. These malls 
can reasonably be expected to generate and attract a reasonable portion of the demand 
for any new BRT service and proper facilities need to be provided in these locations for 
vehicles and passengers alike. 

2.5 Vehicle Emissions 

2.9 Latest available study from EMB-Region XI opined that mobile sources accounted 
for 52.3% of total air pollution load in Davao City in 2008. Motor vehicles were responsible 
for 48% of the CO, 37.25% of the NO2, 99.57% of the PM-10, 80.46% of the PM and 
94.75% of the organic compounds/gases. While comprising less than 10% of registered 
motor vehicles, the jeepney accounts for a disproportionate share of this pollution load – 
since, their annual kilometerage is about three times that of private cars.  

2.10 Casual observation of vehicles in the City revealed an odd mix of apparently 
modern vehicles with no visible emissions and of older vehicles with visible emissions. 
That observation results in the general perception that the worst polluting vehicles are the 
large trucks and many of the jeepneys. Noise and pollution came out as the worst 
attribute of PUJs, based on SUTRA-DC surveys of passengers.  

2.11 Ambient air quality data on locations inside the CBD were reflected in the National 
Air Quality Status Report of EMB (2003–2004). In 2004, the report showed a station along 
J.P. Laurel Avenue recorded an annual mean TSP concentration of 85 μg/Nm3, Agdao 
had 335 μg/Nm3, and a station along Quirino Avenue registered 249 μg/Nm3. The 
acceptable level is 90 μg/Nm3. 
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3 THE BRT CORRIDOR 

3.1 The Alignment 

3.1 Based on observed frequencies and passenger volumes, with road width (>3 
lanes) as a constraint, SUTra-DC identified an east-west route consisting of JP Laurel 
Avenue, CM Recto, Manuel Roxas Avenue, Quezon Boulevard and Quimpo Boulevard. 
This line, approximately 12 kilometers long (per direction), is shown in the figure below. 

Figure 1 The BRT Line and Indicative Location of Stations 

Quimpo Blvd 

Quezon Blvd 

M.Roxas Ave 

 
Source:  SUTra-DC Project Team 

3.2 The feasibility study needs to validate this alignment, but may propose an 
alternative route it considers superior in more ways than one. 

3.2 Physical Characteristics of the Route 

3.3 The existing roads on this route all multi-lane, though in many cases there are no 
lane markings. Except for the CM Recto segment, all the roads are on two-way traffic flow. 
All main intersections are signalised. 

3.4 Generally there are no physical median reservations dividing opposing traffic 
flows. Where there are such median reservations they are generally not wide enough to 
serve as passenger waiting areas and / or as bus stops unless widening is made.The 
Manuel Roxas Avenue is an exception – with its wide median and adequate sidewalks. 

3.5 Traffic levels may be described as being ‘moderate’ with localised traffic 
congestion at particular times and locations, but by no means approaching gridlock 
conditions. Jeepney comprised a large portion of the traffic mix. The number of jeepneys 
coupled with their street behavior (stop, start, double park, etc.) leads to lower than 
otherwise achievable general traffic speeds. 
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3.6 Sidewalks are in a relatively poor condition or in some cases non-existent. 
Vehicles commonly park on roads beside the sidewalks and/or on the sidewalks 
themselves. Jeepney vehicles cruising slowly and plying for passengers also consume 
much of the kerbside lane capacity. There are a limited number of pedestrian footbridges 
across main roads (5 on the proposed BRT route) – these are high enough to allow the 
passage of container trucks and would not present a height obstruction for standard 
height single-deck BRT vehicles. 

3.3 Existing and Emerging Land Use Developments 

3.7 The identified BRT route has considerable street frontage activities. These include 
large shopping malls, restaurants, supermarkets, hospitals, schools, vehicle dealerships, 
vehicle parts and repair businesses, street vendors and the whole gamut of commercial 
activities. Along JP Laurel Avenue, a large mall has recently opened (the Abreeza owned 
by Ayala Corporation) with another big one being built and opening in about a year’s time 
(SM City Lanang owned by SM Prime Holdings). They will add to the traffic generated by 
older malls as Gaisano Mall and Victoria Mall. 

3.8 It is evident that more intensive developments are also being planned along the 
corridor: the former Lanang golf course on JP Laurel Avenue is being redeveloped into a 
large shopping mall and mix-use complex complete with a hotel, business process 
outsourcing facilities, residential developments, and the like. All indications are that the 
proposed corridor is the prime location for new, large and intensive land use 
developments. 

3.9 Most of the high-rise office buildings in Davao are also found on this corridor.  
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4 SCOPE OF WORK 

4.1 The feasibility study shall formulate a detailed BRT Plan to include the following 
Tasks: 

4.1 Confirmation of the BRT Line 

4.2 The SUTra-DC Study outlined a preliminary concept of a BRT System operating 
on the identified route. The Line as well as the contemplated service should be reviewed, 
evaluated, and confirmed in the light of the more detailed information that will be 
generated as part of this feasibility study. 

4.3 Should there view leads to an alternative alignment or operating design concept, 
then Client approval must be sought before proceeding to the next steps of the Study. 

4.2 Quantification of Current and Future Passenger Demand 

4.4 Initial estimate of jeepney passenger traffic flow on the corridor is 20–25 thousand 
per day, with a high of about 90 thousand on one section of the corridor. This was 
primarily based on existing ridership on jeepneys. It is envisaged that the Consultant shall 
undertake a more comprehensive survey as basis for detailed planning and design of the 
BRT system. Additional data to be collected shall include, but not be limited to: 

(i) Origin-Destination data 
(ii) Classified volume count data 
(iii) Public transport occupancy 
(iv) Travel time 

4.5 The Consultant should also consider the data requirement to support modal shift 
parameters including fare elasticity consistent with the intended form of passenger 
demand forecast model (e.g., multinomial log it model).Most, if not all, BRT passengers 
will come from current jeepney services. 

4.6 A data collection plan should be amplified at the study’s Inception Report. The 
Consultant is expected to use an appropriate and proven forecasting model, rather than 
invent a new one. This should address the base situation at system launch, and the future 
design year of 20 years (say 2030). It should enable the identification of the potential 
impacts of the BRT on other traffic and provide a basis for financial/economic analysis.  

4.3 Operational Service Plan 

4.7 The operational service plan will translate the conceptual design and passenger 
forecast into an attractive BRT transport service. The BRT is envisaged to be a trunk 
service with near exclusivity on the identified corridor, with existing jeepneys as feeder. 
While a closed system is ideal to achieve high-level service, it is unlikely to gain political 
and social support in the Philippine context. Also, a BRT network that displaces many 
jeepneys on city streets will entail huge financial outlays. Several iterations between 
forecasting and service plan development are expected prior to basic engineering design. 

4.8 This component shall encompass the following sub-tasks: 

(i) Determination of system capacity, vehicle size, and operating speed to accommodate 
the demand forecasts; 
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(ii) Definition of trunk and feeder roles (or operations outside the busway for certain 
buses, if considered appropriate), as well as peak and off-peak frequencies, travel 
times, optimum station spacing; 

(iii) Intersection and signal control fixes, to ensure speed and reliability; 
(iv) Evaluation of median versus kerbside busways; 
(v) Specification of the BRT vehicles guided by the principles of environmental benefits, 

operational features, acquisition costs, and marketability.  
(vi) Revenue collection system 

4.9 Vehicle specifications will be developed in accordance with the service plan, 
understanding of user needs and system concept. An essential consideration will be the 
ability to source vehicles at a reasonable price through competitive tendering, the ability to 
maintain (within acceptable tolerances) and the willingness of a potential private operator 
to subscribe to the recommendation.  

4.10 Key decisions relate to the size of vehicles, floor height, seating configuration, 
emissions, power-train and other issues as maybe appropriate. Big articulated bus is 
unlikely to be feasible in the preferred corridor. The choice of vehicle specifications must 
also recognize the operating environment in Davao, the quality of available fuels, the 
relative cost of electricity, and the availability of appropriate technical support services. 

4.11 Methods of revenue collection need to be analyzed to minimize fare evasion, 
potential ticketing fraud, cost of alternative options (on-board the bus which may or may 
entail a Conductor/Ticketing Attendant, at the station, or external to the system). The 
recommendation has to consider its implication to bus stop and station design. 

4.12 The Consultant will be required to recommend and test different fare products 
(single journey, day, week etc.) and pricing structures to determine their impact upon 
patronage and revenues, with due consideration to promotional or mandated fare 
discounts. Decisions on both fare products and pricing structures cannot be made in 
isolation of wider network issues and as such the Consultant should make 
recommendations to, and seek guidance from, the Client. 

4.4 Basic Engineering of BRT Infrastructure 

4.13 BRT infrastructure includes busway (median or kerbside), roadway, sidewalks, 
bicycle facilities, stations, interchanges, terminals, and depots.  Their designs need to 
support the service plan that, in turn, accommodates the operational requirement and 
meets the needs of commuters. 

4.14 This study component requires a critical review of the geometry and conditions of 
the roadway and includes the following sub-tasks: 

(i) Surveying, soil testing, and topographic studies of the route; 
(ii) Mapping of utilities (water, sewage, power, phone, etc.) and identification of possible 

relocations or modifications, if any; 
(iii) Geometric design of roads and intersections, including assessment of pavement 

conditions and bearing capacity; 
(iv) Identification of land acquisition as maybe needed, for stations, passenger 

interchanges, and depot;  
(v) Traffic engineering and management schemes as maybe required; 
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(vi) Provision of public space, street lighting and landscaping of stations and terminals; 
(vii) Design of pedestrian access to stations (grade separation, if required according to 

pedestrian and traffic volumes) 
(viii) Design of sidewalks and appropriate bicycle facilities that will encourage the use of 

non-motorized transport (NMT) as access mode to the BRT 

4.15 The above design shall be at an appropriate level of detail for cost estimation 
within 15% accuracy. 

4.16 Station locations should be determined with reference to existing PUJ stop 
locations, location of existing pedestrian overpasses, demand forecasts, physical 
opportunity, as well as the wider traffic management issues. The concept plan has 
identified 21 stations and 3 passenger interchange facilities. These need to be validated, 
particularly with regards to: 

(i) Delineation of footprint (access area, fare collection provision, platforms, circulation); 
(ii) Provision of Park-and-Ride facilities, where appropriate, at the termini of the BRT line; 
(iii) Typology of stations according to demand requirements and service plan (small, 

medium, large; number of platforms) 
(iv) Architectural concept with reference to City branding, BRT identity, and the wider 

issue of marketing public transport; 
(v) Services at the stations (ticketing, passenger information, advertising, retailing, and 

waste disposal) 
(vi) Joint development with private entities on stations with commercial potentials 

4.17 The location and size of the Depot will take off from the service plan, but must be 
tempered by availability and cost of sites or lands. The Consultant shall identify a suitable 
property for Depot in coordination with the City. Work will include, but not be limited to: 

(i) Survey of proposed location, sizing of depot to take into account current and future   
requirements for maintenance and repair workshop, fuelling/charging station, washing, 
bus parking yard, fleet size and vehicle maneuvering) 

(ii) Preliminary design of main workshops, stores and administration building(s), layouts 
of support facilities such as cafeteria, training, restroom, lockers, etc.  

(iii) Preliminary architectural design of the main buildings required; 
(iv) Identification of potential environmental impacts on the site, including wastes disposal. 

4.5 Economic and Financial Evaluations 

4.18 The engineering component of the Study should produce an estimate of Capital 
and recurring Cost of the BRT System, as well as identification of foreign and local 
sources. The initial conceptualization of the Project yielded an indicative cost of Php1,300 
million – of which 22% is for rolling stock, 53% is for fixed infrastructure, 6% for telematics 
and the balance for Depot and other ancillary facilities.  

4.19 The Consultant shall re-evaluate the cost, with due regard to staged 
implementation of fixed infrastructure, value for money of alternative features, and the 
potential for piggybacking on existing providers (e.g., cellular phone companies in 
telematics, the City’s Public Safety Center, vehicle repair shops, etc.).  
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4.20 The Consultant shall develop a financial model for simulating the income and 
operating cost of the BRT system in sufficient detail to test various scenarios and to 
conduct sensitivity analyses. The model should calculate the Financial Internal Rate of 
Return (FIRR) of the project – with assumption of all capital costs by the public sector, by 
the private sector, or by cost-sharing in accordance with the proposed PPP modality. A 
plan to maximize system revenues from sources other than passenger tariff and/or 
minimize subsidy shall be developed. 

4.21 An economic appraisal shall be undertaken, comparing a situation of no-BRT 
against a situation of with BRT. The evaluation shall follow prescribed NEDA-ICC 
guidelines on shadow pricing, opportunity cost of capital, and quantification of economic 
benefits. The economic model should be interlinked with the financial model so that 
calculated Economic Internal Rate of Returns (EIRRs) can be cross-tabulated with FIRRs 
under various scenarios and sensitivity analyses. 

4.22 The Consultant is expected to perform Risk Analysis on various facets and stages 
of the BRT implementation. For all identified risks, the Consultant shall provide an 
assessment of the likelihood and impact of the risk, propose mitigation and remedial 
measures. For the principal risks identified, the Consultant will conduct sensitivity testing 
as to their impacts on the financial and economic outcomes. An output of this sub-task is 
a recommended risk management strategy. 

4.6 Business and Institutional Plan 

4.23 As important as the technical aspect of BRT implementation, if not more so, is the 
identification of suitable and enabling institutional arrangements for the BRT.  

4.24 One dimension is the performance of public sector responsibilities. The 
Consultant should look at the merits of setting up a City Transport Authority that merges 
all city-related transport/traffic activities (e.g., DCOTT, traffic enforcement, tricycle 
regulation unit, traffic signal operations, and ownership of BRT fixed assets, awarding of 
the concession to a private consortium that will buy the BRT vehicles and operate the 
service). It shall also assess the feasibility of securing a direct franchise from the DOTC, 
rather than through LTFRB as a modality for BRT franchising, among other options.  

4.25 A second dimension is private sector involvement. The Consultant should also 
explore potential investors and strategic partners that will set up the BRT consortium, 
scanning the local, regional, or national landscape for such players. An efficient BRT 
should be of strategic interest to Owners of the big malls on the corridor. 

4.26 In addition, the Consultant should identify a suitable PPP modality that leverages 
the strengths of the public and private sector in the early realization of the BRT project 
including schemes for financing the BRT infrastructure, vehicle acquisition, and 
operations. 

4.27 For the BRT Operating Company, the Consultant shall flesh out the organizational 
structure, staffing and operational requirements to execute the following: 

(i) Vehicle and crew scheduling, operations control, and monitoring of headways; 
(ii) Maintenance of the fleet and fixed infrastructure; 
(iii) Revenue collection and protection strategy; 
(iv) Passenger information and customer service strategy; 
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(v) Service integration and coordination with other public transport modes 

4.28 The Consultant shall formulate a practical and low-cost way to relay transport 
information to both passengers (for mode choice and travel decisions) and operators (for 
operational planning purposes). This may include the use of real-time passenger 
information, static displays, off-site information relayed by electronic or other means. In 
assessing the potential of real time information, consideration needs to be made of 
benefits to operators and the potential use for priority through signalized intersections. 

4.7 Social and Environmental Impact 

4.29 The Consultant should identify and evaluate the environmental and social impacts 
of the Project and propose mitigation measures appropriate to these impacts. Specifically, 
the Consultant is expected to: 

(i) Characterize the environmental and social impacts of the Project; 
(ii) Identify special management areas that are environmentally or socially sensitive; 
(iii) Prepare an Environmental Impact Statement (EIS), an Environmental Management 

Plan (EMP), and a Resettlement Action Plan (RAP) as appropriate; 

4.30 The EIS should address the BRT corridor, depots, terminals, interchanges and 
any interventions proposed to feeder routes. An Environmental Assessment shall be 
undertaken of potential impacts, e.g., loss of trees, adequate drainage, increased pollution 
levels, health and safety, etc., and appropriate mitigation measures and management 
arrangements as part of the preparation and implementation of an Environmental 
Management Plan.  

4.31 The Environmental Management Plan (EMP) should summarize anticipated 
environmental and social impacts of the project and will provide details on the measures, 
responsibilities and scheduling to mitigate these impacts, as well as costs of mitigation 
and monitoring. The EMP will provide a critical link between the mitigation measures 
specified in the EIS and the integration of such measures during the implementation and 
operation of the project. 

4.32 In the Resettlement Action Plan (RAP), the Consultant shall review existing local 
resettlement policies and in particular any resettlement policy frameworks applicable to 
urban development projects. In addition, the Consultant shall address international 
resettlement policies that may be applicable depending on the source of financing for the 
project. 

4.33 Special attention should be given to the social and economic impact of the BRT 
on current drivers and owners of jeepneys on the corridor. A ‘closed system’ would 
displace more of them, but an open system will lead to service degradation. The 
Consultant shall explore various social mitigation measures, such as but not necessarily 
limited to:  

(i) Route re-adjustment to make jeepney and BRT operations complementary, rather 
than in competition; 

(ii) Participation of jeepney drivers/owners in the BRT operating entity, either as investors 
and/or employees; 

(iii) Identification of alternative livelihood opportunities, re-tooling or training, for those who 
cannot be accommodated in the new set up. 
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4.8 Project implementation 

4.34 The Consultant should propose an appropriate phasing of project implementation 
and determine the advantages and disadvantages of implementing the whole project in 
one broad stroke or to implement the project in stages.  

4.35 The implementation of BRT entails a change in mind set of people - policy and 
decision makers, bureaucrats, public transport providers, the riding public.  As such, it is 
important to involve the stakeholders early on in the study, so that they will eventually 
develop a sense of ownership and temper their expectations of the BRT’s outcome.   

4.36 An intrinsic part of project implementation is a Communication Plan that takes into 
consideration the four levels of public involvement as defined in the literature, viz.:   

(i) Level 1 involves information gathering on the stakeholders that will be directly affected 
by the proposed project;  

(ii) Level 2 is information dissemination to the identified key stakeholders to create an 
environment of openness and dialogue. It is important that at this level, stakeholders 
are made aware of the objectives of the proposed project;  

(iii) Level 3 entails consultation or 2-way communication or discussion with the key 
stakeholders by the decision-makers to solicit their views, issues and challenges.  

(iv) At level 4, key stakeholders are involved as joint partners in the design and 
implementation of project.  

4.37 The different levels may be discretely bounded and consecutive; or they may be 
aggregate and continuously implemented. 

4.38 The Consultant should also develop a social marketing strategy to inform and 
motivate the general public with regard to the BRT system benefits and the implications of 
its construction. Target audiences and the corresponding messages and strategies of 
conveying such should be identified. In the name of participatory planning, strategies for 
multiple-stakeholder engagement should be developed and employed for the Study.     

4.39 This task will also include branding and identity issues relating to provision of 
infrastructure (particularly stops, stations, terminals and interchanges) and information, 
together with any other aspects that the Consultant considers to have branding 
implications. 

4.40 Recognition of the needs of the user must be a prime consideration through the 
planning and design of BRT. The Consultant is therefore expected to provide evidence 
that this will be the case.  The BRT, or any mass transit system for that matter, should not 
be imported from some place and transplanted in the local area lock, stock, and barrel. Its 
planning and design should be shaped by the identification of local user needs and 
preferences. 

4.41 BRT has hitherto never been implemented in any part of the Philippines.  There 
have been pre-feasibility studies in the primate cities of the country- Metro Manila and 
Cebu, but BRT in the country has yet to see the light of day.  A major obstacle is the 
current fragmented structure of urban public transport and the archaic regulatory regime, 
compounded by the perception that Bus is not as modern as LRT. Overcoming these 
obstacles is key to the realization of BRT in Davao. The Consultant will, during the study 
inception phase, make recommendations on that form of the communication plan and 
thereafter provide appropriate technical input to support that plan.   
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5 STUDY IMPLEMENTATION 

5.1 Duration of the Study 

5.1 The completion of the Study tasks is estimated to take not more than 12 months. 
The Consultant will prepare a study programme that details all activities as part of the 
proposal. Additional activities deemed necessary to the Study objectives may be 
proposed by the Consultant according to his own understanding of the project with 
associated justification. 

5.2 The Consultant will identify which activities will be carried out in Davao and the 
schedule for on-site presence by all the Study Team members.  

5.2 Study Reports 

5.3 The Consultant will prepare and submit all the following reports including: 

(i) Inception Report – to be submitted within the first month of commencement of the 
Study. As a minimum, the Inception report will cover: understanding of study 
requirements, study limitations, team mobilization, review of background studies, data 
collection plan, issues and study timetable. 

(ii) Preliminary Design and Operations Report - to be submitted within the third month of 
commencement of the Study. This report will facilitate a discussion on the potential 
intervention in the BRT corridor together with the optimal use of the corridor prior to 
progressing with preliminary design. As a minimum it will include: refined BRT 
Concept, a draft service plan, and progress of data gathering.  

(iii) Passenger Demand and Operations Report - to be submitted within six months of 
commencement of the study. It will give passenger forecasts by station, with 
breakdown according to AM, PM and off-peak, weekends and holidays. It will derive 
annual passenger and revenue forecasts. To meet these forecasts, with respect to 
preliminary engineering design, a more definitive service plan will be presented.  

(iv) Interim Design Report - Acceptance of Report 3 will trigger the start of the basic 
engineering design phase of the Study. This 4th Report will include preliminary 
designs of all BRT fixed infrastructure, including geometric improvements, pavement 
resurfacing, and other traffic engineering fixes. On acceptance, the Consultant will 
proceed to finalization of the basic engineering plan to generate bill of quantities and 
cost estimates. 

(v) Draft Final Report - shall present all work performed and accomplished during the 
Study, especially with regards to project cost estimates, economic and financial 
evaluation, environmental impact statement, Resettlement Action Plan (if necessary), 
Risk analysis, and social impact assessment. 

(vi) Final Report- will take into account comments on the Draft Final Report, and include a 
short Executive Summary of not more than 20 pages. 

5.4  General requirements for these reports include: 

(i) Reports will be provided in English.  
(ii) Reports will be presented in hard copy and in electronic format as specified by the 

Client.  
(iii) Hard copy reports will be provided in A4 format, except for drawings and other 
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documents which will be in the appropriate size. 
(iv) All reports will be submitted to the Client as draft versions to allow for feedback and to 

accommodate Client’s comments. 
(v) A total of (5)hard copies of all reports will be submitted, except for draft reports where 

a lower number of copies may be agreed by the Client on a case-by-case basis. 

5.3 Administration of the Study 

5.5 The Client will designate a Project Manager to provide day-to-day contact, as 
required, with the study team, and, establish a Technical Committee to support the Study. 
The Technical Committee will have two weeks to review and comment on each of the 
report submissions and will approve reports on behalf of the Client. Comments and 
observations will be taken into account in successive submissions, especially in the 
revised Final Report.  

5.6 Project oversight will not be limited to the reports. The Consultant will schedule a 
bi-weekly meeting with the Project Manager and/or Technical Committee to report on the 
project progress and to receive input on the project development. Additional meetings will 
be scheduled with stakeholders according to the project needs (the Consultant will need 
to schedule these meetings in collaboration with the Client).  

5.4 Composition of the Study Team 

5.7 The minimum requirements for the Consultant’s project team are presented 
below. The Consultant can retain other professionals and support personnel as required 
to complete the Study. The Consultant will include within the Study Team a local 
engineering consulting firm with an office in Davao. 

5.8 The Consultant is expected to provide expert professionals who have suitable 
qualifications and extensive experience with relevance to BRT Projects. The qualifications 
of the team is a major criterion in the evaluation of the proposal and consequently, the 
Consultant will be obliged to supply the personnel named in the proposal, and to ensure 
that they are available to the Study when they are needed. Substitution of team members 
is discouraged and can only be accepted following submission of alternative CV’s and 
written approval by the Client. 

5.9 The Project Team is expected to consist of the following principal members, 
supported by appropriate survey and technical design staff as appropriate. Suggested 
time inputs for Team members are indicative only. An individual may fill more than one 
position if suitably qualified and this is compatible with the overall work programme:  

(i) Project Team Leader  
(ii) Transport Planner 
(iii) Traffic Engineer 
(iv) Infrastructure Engineer 
(v) Intelligent Transport Systems (ITS) Specialist  
(vi) Institutional Specialist 
(vii) Bus Operations Specialist 
(viii) Bus Regulatory Specialist 
(ix) Bus Vehicle and Maintenance Engineer 
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(x) Financial Analyst 
(xi) Architect 
(xii) Transport Economist  
(xiii) Environmental Specialist 
(xiv) Social Impact Specialist  
(xv) Communications Specialist  

(a) Project Team Leader (12 months) 

5.10 The Team Leader will act under the Project Director giving direct hands-on 
guidance and input to the project. The Team Leader shall have a minimum relevant 
experience of fifteen (15) years with a minimum specific experience of three (3) years as 
Project Director/Manager or equivalent for a major urban transport infrastructure project 
involving the implementation of BRT. He or she must have considerable project 
management experience in addition to specific hands-on experience in the planning and 
implementation of successful BRT systems. Educational requirements for the Project 
Team Leader include a primary degree in engineering, architecture, urban planning or 
equivalent and Postgraduate qualification (at least Master’s Degree or equivalent) in 
transportation engineering, transportation planning, urban design or city planning. 

(b) Transport Planning Specialist (6 months) 

5.11 Bachelor degree in engineering, urban planning with professional registration with 
a post graduate degree desirable (at least Master degree or equivalent) in transportation 
planning or city and regional planning. Should have minimum experience of ten (10) years 
and minimum specific experience of five (5) years in Transportation Planning, including 
demand and supply modelling and analysis for urban transport systems. He or she must 
have specific hands on experience in planning and modelling for BRT. 

(c) Traffic Engineer (6 months) 

5.12 Bachelor degree in civil engineering and post graduate degree in traffic or 
transportation engineering, or equivalent. An internationally recognised professional 
qualification in traffic engineering is desirable. Minimum experience of five (5) years which 
must have involved complex urban traffic engineering/traffic management. BRT 
experience is required. 

(d) Infrastructure Engineer (3 months) 

5.13 Bachelor degree in Civil Engineering with professional registration. Minimum 
experience should be ten (10) years in road and highway design with a minimum specific 
experience of three (5) years as a Highway or Road Engineer on urban road Infrastructure 
projects. 

(e) Intelligent Transport Systems (ITS) Specialist (3 months) 

5.14 Bachelor degree in systems engineering and post graduate degree in telematics 
will be an advantage. An internationally recognised professional qualification in ITS is 
desirable. Minimum experience of twelve (12) years and minimum specific experience of 
five (5) years in complex urban traffic and bus management. Experience of BRT systems 
and in developing countries is an advantage. 
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(f) Institutional Specialist (4 months) 

5.15 Bachelor degree in public administration, planning, business, law, or a related field 
or an internationally recognized professional qualification in transport-related institutional 
specialization. Minimum experience often (10) years and minimum specific experience of 
five (5) years in urban bus system regulation and institutions. Experience in developing 
PPP schemes for BRT systems in developing countries an advantage. 

Bus Operations Specialist (3 months) 

5.16 Bachelor degree in engineering, planning, business, or a related field or an 
internationally recognised professional qualification in transportation. Minimum experience 
often (10) years and minimum specific experience of five (5) years in urban bus system 
planning and operations. Experience in bus operations in developing countries and the 
implementation and/or management of BRT an advantage. 

(g) Bus Vehicle and Maintenance Specialist (2 months) 

5.17 Bachelor degree in mechanical or industrial engineering, with minimum 
experience of ten years in bus vehicles procurement, specifications, technology 
assessment, maintenance management and other mechanical trades. 

(h) Bus Regulatory Specialist (2 months) 

5.18 Bachelor degree in engineering, planning, business, or a related field or an 
internationally recognised professional qualification in transportation.  Minimum 
experience often (10) years and minimum specific experience of five (5) years in urban 
bus system planning and regulation. Experience in bus regulation in developing countries 
and the implementation and/or management of BRT an advantage. 

(i) Architect (3 months) 

5.19 Bachelor degree or professional qualification in architecture. Post Graduate 
studies in urban and/or regional planning or landscape architecture will be an advantage. 
Minimum post qualification experience should be ten (10) years with a minimum specific 
experience of five (5) years as architect/planner responsible for similar urban projects. 
Proven experience in urban or industrial design of similar project as well as familiarity with 
the region will be an added advantage. 

(j) Financial Expert (2 months) 

5.20 Bachelor degree in finance or accounting. Minimum experience of ten (10) years 
in project finance, and minimum specific experience of five (5) years in project financial 
evaluation. Experience in transport finance in developing countries is an advantage. 

(k) Transport Economist (2 months) 

5.21 Bachelor degree in transportation economics, business administration, civil 
engineering, and professional certificate. Graduate studies (at least Master degree or 
equivalent) in economics, business administration, or related field. Minimum experience 
should be ten (10) years with a minimum specific experience of five (5) years as transport 
economist in infrastructure and urban transport projects.  

(l) Environmental Specialist (3 months) 

5.22 Bachelor degree in engineering (or equivalent) with graduate studies (at least 
Master degree or equivalent) in the environmental field. Minimum experience should be 



 

4A-16 

eight (8) years with a minimum specific experience of four (4) years as Environmental 
Specialist for infrastructure and urban transport studies. Must have direct experience in 
the preparation and implementation of environmental impact assessment in at least 3 
projects consistent with acceptable international standards, such as the Asian 
Development Bank. 

(m) Social Impact Specialist (3 months) 

5.23 Bachelor degree in social sciences (or equivalent). Minimum experience should 
be eight (8) years with a minimum specific experience of four (4) years as Social Impact 
Specialist for infrastructure and urban transport studies. Must have direct experience in 
the preparation and implementation of social impact assessment and resettlement action 
plans in at least 3 projects consistent with acceptable international standards, such as the 
Asian Development Bank. 

(n) Communications Specialist (3 months) 

5.24 Bachelor degree in social sciences, marketing, journalism or media studies (or 
equivalent). Minimum experience should be eight (8) years with a minimum specific 
experience of four (4) years as Communications Specialist for major investment initiatives 
or product launches. Must have direct experience in the preparation and implementation 
of communication plans and product / service branding in the transport industry. 
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I. INTRODUCTION 

1. This report constitutes Volume 5 of the five-volume technical reports on Sustainable 
Urban Transport in Davao City under TA 7243-REG: Implementation of Asian City Transport 
– Promoting Sustainable Urban Transport in Asia Project. For brevity, the study is referred to 
as SUTra-DC. The other volumes (and study components) of SUTra-DC are as follows: 

(i) Volume 1: Sustainable Urban Transport Vision and Land Use Management; 
(ii) Volume 2: Public Transport Route Improvements; 
(iii) Volume 3: Fleet Modernization for Tricycles; and 
(iv) Volume 4: Prefeasibility Study of a Mass Transit System. 

2. The interrelationships of the study components are illustrated in Figure 1.1. The 
unifying and edifying element is the strategic vision that tells: who Davao is, where it wants to 
go, and what will guide its journey. Its transport system is as much the result, as well as a 
cause, of its urban structure. Properly planned, the urban land use could reduce, if not avoid, 
the need to travel. A public transport system, however, needs a route network that is 
accessible, served by energy-efficient low-emission vehicles, and supported by commuter-
friendly infrastructure and facilities. A higher-capacity mass transport mode (e.g., BRT, LRT, 
etc.) may be added to improve the overall capacity, efficiency, and sustainability of the public 
transport system. To realize all of these, however, an urban transport fund has to be 
established.     

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: SUTra-DC Project Team 

Figure I.1 Framework and Interrelationships of Study Components 

 
3. This report is structured as follows:  

(i) Part 1 deals with the Sustainable Urban Transport Fund; 
(ii) Part 2 presents a small-scale pedestrian walkway project;  
(iii) Part 3 discusses the basic public transport infrastructure needed to support the PUV 

route improvements.   
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II. SUSTAINABLE URBAN TRANSPORT FUND (SUTF) 

A. Objective 

4. The objective of a sustainable urban transport fund is to create a stable revenue 
stream that can match recurring expenditures – for desirable transport-related activities - over 
time.   

5. The main obstacle for creating such a fund is the absence of historical experience or 
precedents. Its financial records, however, implies that a special fund for education exists that 
also cover the construction of school buildings and facilities. Davao City, like other cities in the 
Philippines, has been inured to leaving the provision of public transport services to the private 
sector. It has, however, taken the obligation of constructing a common-use provincial bus 
terminal more than 3 decades ago and continues to operate the same. No cities in the 
Philippines have taken the challenge of an efficient, environment-friendly, and equitable 
transport as their obligation to the citizens and the community. While a mass transit system is 
in the LGUs radar screen, it is almost always framed as a big-ticket rail asset to be granted at 
no cost by (if not lobbied from) the national government. Funding the construction of local 
roads is just about the closest thing there is to an LGU’s public service obligation in transport.  

6. All the tricycles and PUVs of Davao are owned by 
the private sector, and operate without direct subsidies 
from the national or local government. In theory, 
therefore, they are operating in a sustainable mode – 
financially, that is. Their revenues cover expenses, with 
some surplus. Fares get adjusted regularly in response to 
changes in operating cost items, thus keeping the revenue and expenditure balanced. 
Missing from this equation is the tremendous externalities that the present system imposes on 
society. Public transport wastes a lot of fossil energy, emits pollutions that impact on the 
health of all, and contributes to global warming. To survive, the drivers resort to aggressive 
forms of competitive behaviour that undermine safety and result in (avoidable) traffic 
congestion. The atomized structure precludes coordination of services, much less schedule 
and area coverage – thus, the use of assets is non-optimal, many poorer sections of the city 
suffer from lack of access, and the wealthier segments deemed it below their dignity to 
patronize.   

7. With benign neglect, the urban transport system in Davao (and in other cities of the 
country) has settled into a low-performance equilibrium trap that has been around for at least 
four decades.  To change this equilibrium, the public sector has to enlarge its participation – 
short of operating the services - in improving public transport. To do this, it needs a funding 
mechanism. 

 
B. Revenue Sources 

National Revenue Instruments 

8. The most common revenue sources for a Transport Fund, as shown by the 
experiences of other countries, are: annual vehicle registration fees, fuel surcharges, carbon 
tax, and other vehicle-related levies. None of these are available for the proposed SUTF for 
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Davao City. Under Philippine laws, these sources accrue to the National Treasury and are 
beyond the ambit of LGU taxation or local imposition. The National Internal Revenue Code 
stipulates the taxes on petroleum products. The City gets its share of the total national taxes 
via its Internal Revenue Allotment (IRA) – which amounted to PHP2.62 billion in 2010, or 
more than 50% of the city’s gross income of PHP4.26 billion.  

9. Under Republic Act No. 8794, the annual vehicle registration charges have been ring 
fenced into a Motor Vehicle User’s Charges (MVUC). Section 10 of the law states: “No other 
tax, fee or any other charge of similar nature, as the Motor Vehicle User's Charge shall be 
imposed by any political subdivision or unit in the country.”  

10. Nevertheless, it is possible for the City to access two of the four sub-funds of the 
MVUC. The four special funds are: (a) 80% of total collections into Special Road Support 
Fund; (2) 5% into a Special Local Road Fund; (3) 7.5% into a Special Road Safety Fund; and 
(4) 7.5% into a Special Vehicle Pollution Control Fund. Davao City is entitled to a portion of 
the Special Local Road Fund (SLRF) in accordance with the vehicle population and size of 
the road network under it jurisdictions; the proceeds of which can be spent for maintenance of 
local roads, traffic management and road safety devices.  

11. Following Section 7 of RA No. 8794, the SLRF shall be apportioned by the Road 
Board “to provincial and city governments in accordance with the vehicle population and size 
of the road network under their respective jurisdictions, and shall be used exclusively for 
maintenance of local roads, traffic management and road safety devices.” The implementing 
rules and regulations, however, deviated from the letter of the Law when it excluded traffic 
management from the eligibility list. The City, apparently, has not been able to access the 
SLRF. Initial research by the Study Team indicates that the City has an accumulated 
entitlement of PHP29.56 million – from 2005 to 2009 from the SLRF alone.    

12. The most promising source for financing the proposed Tricycle Modernization 
Program is the 4th Fund, since replacement of fleet with e-Trike qualifies as a pollution control 
scheme. Under the Implementing Rules and Regulations of the law (RA No. 8794), issued in 
August 2000, the vehicle pollution control fund can be used for “programs, projects, and 
activities aimed at preventing, controlling, and managing air pollution from motor vehicles” 
based on annual work program (AWP) and multi-year program (MWP) to be approved by a 
Committee in the DOTC.  The e-trike program is analogous to a MWP. It is estimated that the 
pollution control fund has a balance of more than PHP4.0 billion, as of Dec 2010.  

Local Revenue Sources 

13. Local government taxation and other fiscal matters are enumerated in Book II of the 
Local Government Code. These include the following: 

• Real property tax; 

• Tax on transfer of real property ownership; 

• Tax on business of printing and publication; 

• Franchise tax; 

• Sand and gravel tax; 

• Professional tax; 
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• Amusement tax on admission; and 

• Annual fixed tax per delivery truck or van of manufacturers or producers of or 
dealers in certain products. 

• Tax on business; 

• Fees and charges; 

• Fishery rental or fees and charges; 

• Fees for sealing and licensing of weights and measures; and 

• Community tax 

14. Davao City collects revenues from all the above, including incomes from city 
enterprises (such as the DCOTT) of about PHP3.0 billion. Table II.1 shows the revenues and 
expenses of the City, from 2006 to 2010. It shows a net income before debt service and 
capital expenditures in excess of PHP400million a year. In 2010, the income jumped to more 
than PHP748m. Clearly, the City generates positive cash flow balances that can allow it to 
finance different public transport infrastructure and facilities that it may deem as priority. 

Table II.1 Income Statement of the City Government 
Item 2006 2007 2008 2009 2010 

Revenues (in PHP000) 2,930,420 3,104,814 3,276,907 4,002,799 4,262,296 
a) Tax Revenues 2,500,051 2,691,270 2,838,002 3,496,475 3,728,490 

- Property taxes 163,891 140,102 154,446 207,151 229,047 
- Taxes on goods & services 604,741 613,839 661,788 760,265 768,273 
- Internal revenue allotment 1,626,799 1,837,827 1,903,827 2,400,665 2,615,737 
- Others 104,620 99,502 117,942 128,394 115,434 

b) Non-tax revenues 430,369 413,543 438,904 506,323 533,805 
- Operating & Misc. revenues 176,608 195,410 193,217 205,293 228,187 
- Income from market operation 44,279 46,168 49,069 50,740 51,663 
- Income from slaughterhouse 12,143 11,504 13,977 16,091 10,616 
- Income from Transport Terminal 9,954 9,616 14,618 21,022 21,975 
- Cemeteries 1,458 1,522 1,119 903 855 
- Special Education Fund (SEF) 185,927 149,323 166,903 212,276 220,509 

Expenses (in PHP 000) 2,582,691 2,778,989 3,157,087 3,776,550 4,011,478 
- General public services 30,451 57,673 35,872 111,320 474,375 
- Infrastructure services 7,743 21,495 19,488 4,570 2,725 
- Other services & enterprises 9,651 139,252 24,211 288,616 182,756 
- Disbursement from SEF 155,772 138,838 125,723 162,475 164,716 

Net Income, before Debt Service 347,729 325,824 119,819 226,248 250,817 
Capital Expenditures 125,256 1,129,592 220,340 977,603 1,716,073 
Source: Davao City government 

15. In the above table, in 4 of the 5 years, capital expenditures exceeded the net income. 
It only implies that the City borrowed to finance its assets build up. The repayments of these 
loans would, of course, claim amounts from future cash balances.  

Existing Fees and Charges that can be Earmarked 

16. The most obvious fees that can be earmarked into the SUTF and which are being 
collected by Davao City include: parking fees and traffic fines. However, they appear too 
small or too little as shown on Table II.2. Indicative of a lack of consistency is the declining 
trend in parking fees. For a city with limited road space and increasing motor vehicles, these 
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values should be increasing. Systematic enforcement and collection should easily generate 
an incremental PHP500 thousand a year. Apparently, hiring and deployment of parking aides 
(or ticket checkers under the City Treasurer’s Office) had not been consistent. Inquiries from 
City authorities also confirmed that there is a budget for 2011 to hire and deploy parking 
aides, but this has not been exercised. It can be surmised that this may be due to the risk of 
payroll cost exceeding the amount to be collected from parking fees. 

Table II.2 Incomes Derived by the City from Transport-related Activities 
Year Traffic Fines Parking Fees Total 
2006 174,430 668,700 843,130 
2007 105,367 462,475 567,842 
2008 42,370 393,430 435,800 
2009 34,532 272,900 307,432 
2010 151,475 317,555 469,030 

Source: City Treasurer 

17. Presumably, the traffic fines shown on the above table refers to non-moving 
violations. It was gathered that the City’s traffic enforcement unit acts as deputized agents of 
LTO and utilizes the latter’s Temporary Operator’s Permit (TOP) to evidence violation or 
serve as a traffic citation ticket. Drivers pay the fines directly to LTO, and no override or share 
is given to the City. In other words, for doing the work of LTO and at its own expense, the City 
does not even get reimbursed for its efforts.  

18. There are two ways for the City to derive incomes from this enforcement work, viz.: (a) 
by adopting its own Ordinance Violation Receipt similar to what Makati City did, or (b) arrange 
a share of the fines collected by LTO. Since drivers licenses are issued by LTO, proceeding 
with the first would encounter administrative problems. On the other hand, the latter may only 
be feasible if the current fee schedule of LTO is retained (see Table II.3). If the City gets an 
override of PHP200 per TOP issued, and issues an average of 1,000 TOPs a month, the 
aggregate amount would be PHP2.4 million/year.  

Table II.3 Illustrative Fines and Penalties from the LTO 
Type of Offense Amount  Type of Offense Amount 

Driving without a license 1,500  Reckless driving – 2nd Offense 1,500 
Driving a PT vehicle w/out franchise 250  Traffic obstruction 200 
Parking in prohibited areas 200  Tampered or defective taxi meter 3,000 
Reckless driving – 1st offense 1,000  No taxi meter 1,200 
Source: website of the Land Transportation Office, 2011. 

19. As a gauge of the potential revenues from traffic violations, consider the case of 
Makati. Outside of the Makati CBD, its Public Safety Department averaged about PHP2.5 
million a month in the 1st quarter of 2011 on a total number of 5,018 apprehensions.1 That 
implies PHP1,400/per violations of traffic ordinance. The only problem with traffic fines is the 
downside potentials: wider compliance of traffic rules brings a reduction in the amount 
collected.   

20. The annual franchise fee collected by the City from tricycles is more stable than traffic 
fines. It needs to be adjusted and be made to accrue to the SUTF. Currently, it partakes of a 
filing fee of PHP720 every 3 years, which is too low and nominal as to be ignored. The 

                                                   
1 Makati Public Safety Department, First Quarter 2011 Statistics. 
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applicable fees for 2-stroke and 4-stroke gas-fed tricycles should be tripled and doubled, 
respectively, to complement the trike modernization program.  The foregone revenues from 
the existing tricycles without franchise (about 64% of 5,450) alone could reach PHP2.5 
million.  

21. A policy issue is the operation of Davao City Overland Transport Terminal (DCOTT). It 
grossed nearly PHP22 million in 2010, and expects to spend PHP12.2 million. Thus, it could 
easily generate a profit of PHP10 million a year. Last year’s revenues translated to about 
PHP100/square meter per month for the entire property. It would be preferable to include its 
revenues as well as expenses under the SUTF as a mechanism of pooling all transport-
related incomes and expenses under one fund.   

Future Revenues into a Transport Fund 

22. A new revenue source is the imposition of a frontage tax. This can be made to apply 
on: (a) land fronting the Pan-Philippine Highway (or Daang Maharlika), which function as a 
circumferential and a diversion road, and (b) land within the Poblacion that encroaches on the 
sidewalk. The first source is meant to protect the high-capacity nature of the highway by 
discouraging roadside frictions brought on by direct egress/ingress, and to encourage access 
to such lands from secondary roads. The long term impact of this measure, aside from 
generating revenues for SUTF, is to obviate the necessity of a second diversion road (outer 
circumferential road, as proposed in “The Study of Master Plan on High Standard Highway 
Network Development in the Republic of the Philippines”, JICA 2010). This 2nd diversion road 
was conceived to function as a High Standard Highway in anticipation of a degraded level of 
service on the 1st diversion road. However, it would endanger the protected areas of the City 
in the north and encourage urban sprawls.  

23. The second source is to penalize property owners who derive unwarranted benefits 
from use of sidewalks, and to preserve space for pedestrians. A legislative measure for this 
purpose is likely to encounter resistance from affected property-owners, but not as much as 
the adjustment in the overall property tax valuations of the City in 2009 that was challenged in 
Court. It is, however, difficult to estimate what amounts these would generate. In any case, 
they cannot be forthcoming in the short-term period.   

24. Imposing a congestion charge is also a possible source. However, this is something 
for the long term; justifying it at present would be difficult. Once a mass transit system is built 
and operational, it may be easier to impose on cars that use the same roads. For example, 
applying a congestion charge on cars that travel on JP Laurel Avenue during peak hours 
would benefit public transport providers and users on the same avenue. It would discourage 
car users from traveling on that road, yield more space for PU vehicles to move faster 
(thereby making it more attractive to commuters), whilst generating money to subsidize the 
transport service. 

25. Corporate or business sponsorship of selected PT facilities (e.g., Passenger Waiting 
Shed, or PWS) represent a viable source of indirect funding. Instead of cash contribution, 
business enterprises in the City can select which PWS they want to build – following minimum 
city standards - in exchange for advertising. The big malls of Davao had provided for PWS – 
but only on their sides of the roads. Obviously, the PWS on the other sides can attract 
commercial sponsors. A typical PWS, estimated to cost PHP200 thousand, is shown below; 
side-by-side is a picture of a similar structure in a Western city that carried an advertisement. 
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Figure II.1 Example of Standard-size Waiting Sheds 

26. An aggressive anti-smoke belching program can also generate revenues, aside from 
educating motorists on the need to clean up the emissions from their vehicles. The amounts 
that can be raised from this source can be substantial, as borne out by Makati. 

27. Table II.4 below summarizes the different funding instruments as well as rationale for 
their earmarking into a City-managed SUTF. 

Table II.4 Financing Instruments 
Level Funding Instrument What can it fund? Support for SUT Remarks 

National Special Vehicle 
Pollution Control Fund 

Any program that reduces 
pollutants from road transport 

Fund is used for 
sustainable transport 
modes/strategies 

DOTC prefers to confine Fund 
utilization on E-jeepneys, 
excluding Trikes 

City Parking Charges Maintenance of facilities 
Traffic management 

Good proxy for road pricing Requires consistency of 
enforcement 

City and 
National 

Traffic Fines Traffic management 
Maintenance of Signals 

Helps internalize external 
costs 

Coordination with LTO is 
imperative 

City Smoke belching fines Traffic management 
Maintenance of facilities 

Follows polluters-pay 
principle. and encourages 
clean air 

Requires good organization; 
needs to be coordinated with 
EMB-DENR 

City Franchise Fees on 
Tricycles 

Pax Waiting Sheds and 
Terminals for tricycles 

Users-pay principle City needs to rationalize fee 
schedule, and collect from 
unlicensed operators 

City Frontage Tax Public Transport facilities 
Maintenance 

Reduces road-side friction 
and improves traffic flow;  

No precedent in the Philippines 

City Income from Transport 
Terminals 

Public transport facilities 
Traffic management 

 Contribution of DCOTT to city 
coffers may erode 

City Congestion charge on 
MTS alignment 

Operating and capital 
subsidy for the MTS 

Helps internalize external 
costs 

Long term instrument, feasible 
only when the MTS gets built 

Source: SUTra-DC Project Team 

 
External Funding Sources 

28. Although beyond the ambit of a local SUTF, external funding sources from multilateral 
and bilateral sources can be tapped to finance sustainable projects in Davao City.  

29. Among these is the UN Special Climate Change Fund that was established under the 
Convention in 2001. Its purpose is to finance projects relating to: adaptation, technology 
transfer and capacity building, energy, transport, industry, agriculture, forestry and waste 
management, and economic diversification. A pilot project in the Philippines has been 
launched starting 2011, with the signing of a $4.974 million grant agreement between the 
Philippine Government and the World Bank in December 2010. The project aims to develop 
and pilot-test adaptive strategies to promote agriculture development and natural resources 
management in the Philippines. Samal island got €2.5-million (PHP150 million) funding for its 
effort to protect its marine ecosystem and develop strategies that would make habitat-rich 
places resilient to climate change.   
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30. The USAID has a similar mechanism for Climate Change Financing, but if focuses on 
development of clean energy sources. On the same wavelength is the proposed US$250 
million World Bank financing allocation under the Clean Technology Fund to promote 
renewable energy and more efficient transport. Although the transport projects in Davao may 
have some congruence, it remains to be seen whether they could be eligible. In any case, 
these projects can be proposed through the Private Financing Advisory Network (PFAN) - a 
multilateral, public-private partnership initiated by the Climate Technology Initiative (CTI) in 
cooperation with the UNFCCC Expert Group on Technology Transfer. PFAN operates to 
bridge the gap between investments and clean energy businesses. 

31. An example of a bilateral assistance for e-trike is the case of Surigao City, which 
received a grant from the UK government through the initiative of CSO/NGO. The 20 e-trikes 
prototyped in Mandaluyong is part of a project to introduce clean transportation alternatives in 
the Philippines funded by a $110,000 grant from the Asian Development Bank. 

 
C. Candidate Uses of the SUTF 

Transport Projects 

32. The selection of eligible expenditures from the SUTF is related and often inseparable, 
from its revenue side. The exclusion list is far easier to itemize.  

33. The capital expenditures that should be the in the priority list of SUTF are two: (a) 
Tricycle Modernization, and (b) provision of public transport facilities and infrastructure.  

34. As estimated in volume 3 report on Tricycle Modernization, the amount required to 
subsidize the replacement is PHP13.6 million. This is equivalent to PHP25 thousand trade-in 
value for each of 545 old units to be replaced. Another PHP12.5 million over 5 years will be 
needed for project management. All the existing fees and charges that can be earmarked into 
a Davao SUTF are not yet stable and sufficient to cover these expenditures. In addition, if 100 
tricycle terminals and PUV waiting sheds are built over a 5-year period, the capital required 
would be in the order of PHP20.0 million. 

35. It is recommended therefore, that these initial investments (~PHP46.1 million) be 
funded by the City from its general fund until the SUTF accumulates enough cash balances. 
Since these capital expenditures are over a 5-year period, the City Council needs to 
appropriate only the first year requirement (~PHP19.1 million).    

36. A portion of the net income from DCOTT (say, PHP5 million) can be appropriated 
every year for building the various Passenger Waiting Sheds to support the infrastructure 
facilities of the PUV Route Improvement component.  

37. Although PWS helps in traffic management and road safety, it is doubtful whether 
these facilities can be eligible for funding in the City’s share from the DPWH-administered 
SLRF. Securing a share from the DOTC-administered SVPCF may also be difficult – given 
the position of DOTC that tricycles are local concerns. 

Transport-related Operating Expenditures 

38. As to recurring expenditures, the operating and maintenance cost of the city’s Public 
Safety Command Center, the traffic management group, as well as the parking operations 
should be included as these activities are integral to a sustainable urban transport system.  
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39. For 2011, the City has budgeted PHP5 million for the Public Safety Command Center 
and another PHP33 million for the traffic management group.  

40. No specific amount is available for employment of parking attendants, but is estimated 
to require PHP19.5 million for 150 persons. Considering that less than one million is 
generated from parking fees, the administrative cost does not seem justified. A different and 
cheaper method of collecting parking tickets should be explored in conjunction with higher 
charges. These can be imposed by the property owner fronting or benefiting from the 
designated parking slots, or delegated to the barangays, with the City (and the SUTF) getting 
a share of the proceeds.  The businesses benefiting thereby can chose to waive the fees from 
its customers, but must nevertheless pay the City. While the method of authorizing 
unemployed persons in the City to collect and thence turn over the City’s share looks good 
socially and politically, it is cumbersome to administer. 

 
D. Matching Funding Sources with Uses 

41. It will take time to set up a Sustainable Urban Transport Fund (SUTF) for Davao City. 
It needs legislation via a local ordinance by the City Council. From enactment, the cash 
balance has to be built up through the revenue streams. It is ideal if the fund can be 
operational in time to support the operation of a Mass Transit System. 

42. For the short-term period, the key projects of e-trike modernization and construction of 
Passenger Waiting Sheds and walkways need to rely on direct appropriations from the City 
budget, commercial sponsorships, and technical assistance grants from the Department of 
Energy and the Cooperative Development Authority.    

43. Table II.5 summarizes the prospective sources and uses of the preceding transport 
related revenues. The SUTF should be focused on the recurring expenditures – in the short 
and long term horizon. 

Table II.5 Proposed Fund Sources and Uses 
Item Fund Sources Fund Uses 

• City and Barangay budgets 
• Grants from external sources 

• Passenger Waiting Sheds (PWS) for 
tricycle operations and PUVs 

• Initial subsidy for e-trike (~PHP13.6m) 
• Commercial sponsorships • High-traffic PWS for PUVs 
• City Budget + Commercial 

sponsorships 
• Stations and Terminals of MTS 

Capital, non-
recurring 
expenditures 

• City budget, property-owner, external 
grants 

• Sidewalks and pedestrian walkways  

• Parking charges, anti-smoke belching, 
and other traffic fines (PHP0.5m/yr)  

• City share from SLRF (~PHP5m/yr) 

• Operations and Maintenance (O&M) of 
Traffic Signals (~PHP5m) 

• Override on Traffic Violations fines 
 

• O&M of Traffic Management Group 
(~PHP33m) 

• Share of net Income from DCOTT 
(PHP5 m) 

• O & M of the MTS 

• Franchise fees on tricycles (PHP3m/yr) • Continuing training of Trike Association 
members 

• Frontage tax on Diversion Road • O & M of the MTS 

Recurring 
Expenditures 

• Congestion Fee on MTS corridor • O & M of the MTS 
Source: SUTra-DC Project Team 
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E. Implementing the SUTF 

44. Creating fund can be contentious. One way to mitigate objections, as well as ensure 
its proper disposition and insulation from political patronage, is to assign the fund 
administration to an independent and multi-sectoral body. This can be resolved by the City 
Council when it deliberates on the ordinance that would create such a fund. 

45. The earliest opportunity to address the issue is the Local Traffic Code, which is 
pending enactment. A provision can be included in the ordinance that would impose fines for 
violation of the provisions of the Code, and for the amounts collected to accrue into SUTF. 

46. The second opportunity will arise when the City Council revises or amends the 
ordinance on jeepney and PUV routes. A schedule of penalties should also be included and 
earmarked into SUTF. 

47. In conjunction with the introduction of a BRT system, the City should explore the 
creation of Transport Authority that would consolidate all existing and prospective activities 
related to transport and traffic. This would encompass DCOTT, the operation and 
maintenance of the traffic signals, the transportation management office handling tricycle 
regulation, the traffic enforcement group, the parking administration, and the public sector 
element of a BRT. This authority should have an independent Board of Directors – the 
majority of whom should come from the current (and ad hoc) Transport Management and 
Coordination Board. This Board should also be the administrator of the proposed SUTF. 

 

 



TA 7243-REG: Implementation of Asian City Transport –  
Promoting Sustainable Urban Transport in Asia Project (Davao Sustainable Urban Transport) 

FINAL REPORT 
Volume 5: Sustainable Urban Transport Fund and PT Infrastructure Investments  

 

11 

III. DALAN SUBA WALKWAY PROJECT 

A. Location and Rationale 

48. In the course of the traffic surveys conducted by the Study Team, a river ferry service 
was found to be in operation in crossing Davao River. What was surprising about the service 
is why there is a demand, when there are nearby bridges in the north (Bankerohan Bridge) 
and south (Bolton Bridge). These two bridges are about 1.0-km apart. Hence, one could walk 
in either direction since the distance won’t exceed 500m. And yet, people take the ferry and 
pay PHP2 per trip. Figure III.1 depicts the areas served by the ferry boats. The two river 
crossings are: 

 

Figure III.1 Location of River Ferry 

(i) Barangay Bucana (SIR) and Barangay 1 (Poblacion/Magallanes) – this crossing north 
of Bolton Bridge is served by 3 ferry operators with a 2-minute service frequency. 
Each operator own 1 steel-hulled vessel with capacities ranging from 20 to 22 
passengers. 

(ii) Barangay Maa (Gravahan) and Barangay 5 (Bankerohan) – this crossing north of 
Bankerohan Bridge is served by 2 ferry operators with erratic service frequencies, 
which is dependent on flow of passengers.  Steel hulled vessels also ply this link with 
capacities ranging from 18 to 20 passengers.  

49. The Slum Improvement Resettlement (SIR) community is the main users of the ferry 
service. As shown in Figure III.2, they are mostly from the low-income strata of society, and 
majority are women. Hence, improving their access is not only socially desirable, but also 
promotes a mode of transport (i.e., walking) that is a sustainable. 
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Source: SUTra-DC Survey 2011 

 

 

 

 

 

 

 

 
Figure III.2 Income and Gender Distribution 

B. Traffic Characteristics 

50. On either sides of the river, 39% of pedestrians walk to/from the ferry landings and 
25% transfer to PUVs. About 10,000 take the ferry every day, of which 57% are females. The 
trip characteristics are characterized on Tables III.1 to III.3. 

Table III.1 Trip by Modal Combinations 

Ferry Station Mode Combination 
Trimotsa MB-Martina Abellano Station 1 Station2 

Total % 

Walk-Ferry 0 0 25 0 0 25 7% 
PUJ-Ferry 0 0 21 0 0 21 6% 
Ferry-Motorcycle 0 1 0 0 0 1 0% 
Ferry-PUJ-Private Vehicle 1 0 1 0 0 2 1% 
Ferry-PUJ 31 24 9 7 0 71 19% 
Ferry-Pedicab-Private Veh 1 0 0 0 0 1 0% 
Ferry-Tricycle 2 3 0 7 0 12 3% 
Ferry-Pedicab 2 1 0 0 0 3 1% 
Ferry-Private Vehicle 5 0 0 0 0 5 1% 
Ferry-Walk 36 34 1 35 11 117 32% 
Ferry 28 18 59 4 2 111 30% 
Total 106 81 116 53 13 369 100% 
Source: SUTra-DC survey, 2011 

Table III.2 Trip Purpose by Station 

Ferry Station Trip Purpose 
Trimotsa MB-Martina Abellano Station 1 Station2 

Total % 

Work 16 32 17 2 1 68 18% 
Business 1 2 0 6 0 9 2% 
School 31 9 27 12 5 84 23% 
Home 26 20 56 22 4 128 35% 
Shopping 8 6 12 1 2 29 8% 
Leisure 6 1 0 0 0 7 2% 
Personal 8 9 4 3 0 24 7% 
Others 9 1 0 7 0 17 5% 
No response 1 1 0 0 1 3 1% 
Total 106 81 116 53 13 369 100% 
Source: SUTra-DC survey, 2011 
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Table III.3 Daily Traffic Volumes by Terminal and Gender 

Terminal No. of Trips/Ferry RoundTrips Male Female Total Children 
TRIMOTSA 244 122 1,537 1,614 3,151 179 
MB Matina 227 113 1,084 1,090 2,174 211 
Abellano 205 102 1,461 1,592 3,053 90 
Station 1 130 65 539 473 1,012 212 
Station 2 90 45 277 263 540 37 
Total 896 448 4,898 5,032 9,930 729 

Source: SUTra-DC survey, 2011 

 
C. Simple (and Low-Cost) Intervention 

51. The ferry evolved out of latent demand. The landings and walkways look improvised - 
a product of grass root efforts rather than government intervention or planning. Because the 
riverfronts were neglected, informal settlers started to occupy the riverbanks since 1980s.The 
present condition is depicted in Figure III.3. 

Figure III.3 Present Conditions 

 
52. The project will essentially involve improvements of the landing areas, provision of 
covered pedestrian walkway, and construction of a passenger waiting shed on Magallanes 
Street where transfers to PUVs occur. The small-scale intervention is illustrated in Figure III.4. 
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Figure III.4 Low-cost Intervention for a Walkway 
   

D. Next-level Development of the Walkway 

53. The City Planning and Development Office opined that they are contemplating in 
developing the riverbanks into a park and promenade. The concept is shown on Figure III.5. 
This may gain traction, once the low-cost intervention is made and the benefits of the 
walkway become visible. 

 

Figure III.5 Walkway Today, River Park Tomorrow 
 

Source:Architect I.R. Malaque III/UP Mindanao 
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IV. PT INFRASTRUCTURE AND FACILITIES 

A. Introduction 
Government Abdication 

54. Because the provision of public transport services is left to the private sector, 
government agencies – national or local – have also abdicated investing in support 
infrastructure, except for occasional exceptions. Local governments play a more active role, 
but viewed from the prism of traffic management (i.e., control of loading/unloading on the 
streets) rather than an enhancement of commuter experience with public transport. While 
Davao City was one of the few cities in the Philippines that built a common bus terminal, this 
was justified as a way of preventing inter-urban or provincial buses from congesting the CBD.  

55. Waiting shed for bus/jeepney stop is the more familiar sight on Philippine streets, 
though few and far in-between. There are no existing national guidelines that govern the 
design, construction and maintenance of PUJ stops. However, there are existing codes and 
pertinent documents that are useful for the PUJ stop. These are: 2004 DPWH Road Signs 
and Pavement Markings Manual, DPWH Design  Guidelines Criteria and Standards for Public 
Works and Highways, National Building Code and its Implementing Rules and Regulations, 
2004 AASHTO Geometric Design of Highways and Streets; and, Batas Pambansa Bilang 
3442 (Accessibility Law) and its Implementing Rules and Regulations.  

56. Apparently, there is no ordinance regulating the dwell time of vehicles at PUV Stops. 
This has led to long waiting times, where drivers often overstay and occupy an entire lane or 
more, until it is full. 

Basic Facility 

57. Providing for a simple PWS at designated loading/unloading area is the most basic 
facility that the City government ought to undertake as part of its obligation to citizens. 

58. Locally, the Davao City Government passed Ordinance No. 153-A in 1990 
designating the loading and unloading zones in the Central Business District. This was rarely 
followed by the construction or provision of PWS.  

59. PUJ Stop is defined as the designated area for loading and unloading or boarding and 
alighting of passengers along the road traversed by public utility vehicles (PUVs). Terminals, 
on the other hand, are larger facilities with vehicle bays wherein drivers are allowed to park 
for a longer period until the vehicle is full. Terminals usually charge a fee. Davao city has 
granted the bigger malls to build terminals for point-to-point vans.  

60. There are four types of PUV stops envisioned for the City, differentiated by its location 
or siting. These are shown in Table IV.1.  

61. The City’s Zoning Ordinance provided the construction of arcaded thoroughfares. The 
Section 13, Article IX states that “Except for the existing arcaded national highways in the 
Central PUJiness District (CBD) and its immediate environs, other city streets in the CBD that 
should be arcaded shall accordingly be identified by the City Planning and Development 
Office in the future.” 

                                                   
2  An Act to Enhance the Mobility of Disabled Persons by Requiring Certain Buildings, Institutions, Establishments and Public Utilities 
to Install Facilities and Other Devices 
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Table IV.1 Type of PUV Stops 
Types of PUJ 

Stops Description 

Curbside Stop along 
Arcaded 
Thoroughfares 

Curbside stops are typically installed on existing sidewalks. In urban areas, the stop is located in the parking lane with 
arcaded thoroughfares. The length of the stop’s curb may be painted a distinctive color to prevent or discourage 
parking. These road sections are located in San Pedro  St., C.M. Recto St., R. Magsaysay Ave., Quirino Ave. 

Curbside Stop 
without Arcades 

In suburban areas, the curbside stop may be located in the travel lane as the street may not incorporate a parking 
lane. 

Jeepney Turnout PUJ turnout provides an area for jeepneys to leave the carriageway or main road to unload and pick up passengers. 
They often have a shelter and other amenities for the waiting passenger. Most malls in the City have PUJ turnout with 
shelter. 

Shoulder Stop The existing road has no curbs but with wide shoulders for the loading and unloading of passengers.  
 

Siting 

62. The demand for PUV service is largely a function of land-use patterns. The general 
location of PUV stops is largely dictated by patronage and by the locations of intersection 
PUV routes and transfer points. PUV stops should be located for the convenience of patrons. 
The specific location of a PUV stop within the general area where it is needed is influenced 
not only by convenience to patrons but also by the design and operational characteristics of 
the road. Except where cross streets are widely spaced, PUV stops are usually located in the 
immediate vicinity of intersections. While this may be convenient to commuters, it may pose a 
problem to turning movements. Mid-block locations for PUV stops may be appropriate where 
blocks are exceptionally long, or where the destinations/origins of passengers are 
concentrated at places well removed from intersections. 

 
B. Standardization of Passenger Waiting Sheds  

Planning Considerations 

63. The basic considerations in the design of the PWS are shown in Table IV.2. 

Table IV.2 Planning Checklist for Passenger Waiting Sheds 
Aspect Remarks 

Identification  The PWS can be identified either by a landmark, main traffic attraction, or zone of location. Its color should preferably 
be the same as the route cluster in which the PUV belongs. A unique number should also be associated with it. 

PUV Stop Area 
Locations 

PUJ stops are located on the public road right-of-way or on private property. PUV stops advertise an image of the 
City Government. Poorly maintained, unsafe, uninformative and inaccessible stops convey a poor image of the City 
and discourage use.  
The proposed locations are: Nearside (Before the PUJ crosses the intersection), far Side (After the PUJ crosses the 
intersection), Mid-block, not near an intersection and arterial Road/Freeway. 

Shelter A PWS provides protection from the elements and seating while waiting for a jeepney. Standardized shelters exist 
that accommodate various site demands and passenger volumes. Typically, a shelter is constructed of clear side-
panels for visibility and safety 

Lighting The lighting options are: street light, shelter lighting and outside light on adjacent building  
Accessible Path Sidewalks and approaches to the PWS should be level and walkable.   
Route and 
Timetable 
information 

The route and timetable information can be installed in any of the following locations: On Pole under PUV stop sign, 
On its own pole, On a building, On a utility pole, On a shelter and In a shelter 

Signage 
 

The signage may be installed in any of the following places: on its own pole, on a building, on a utility pole and on a 
shelter.  

Seating The seating choices are: bench inside shelter, freestanding bench, fold down bench and leaning bench  
Trash The options are: attached to the shelter, free standing, garbage bag and bolted to sidewalk 
Landscaping 
 

The options are: Trees/bushes encroaching on the landing area, Trees/bushes encroaching on the sidewalk, and 
Tree branches that would hit the PUV  

Maintenance of 
Stops and Shelters 

The maintenance responsibility can be handled by the City Government using own resources or private advertising 
firm who financed the construction of the PUV shelter   

Source: SUTra-DC Study Team 
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Source: Schematic drawn by Study Team 

Design of Passenger Waiting Sheds 

64. In view of the absence of a standard PWS, the Study Team came out with a proposed 
generic design and look of a passenger waiting shed (Figure IV.1) and its typical layout 
(Figure IV.2).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure IV.1 Typical Design of a PT Passenger Waiting Shed 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure IV.2 Floor Plan and Elevation Views of a Passenger Waiting Shed 
Source: SUTra-DC Study Team 
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65. The basic specifications of the PWS are shown in Table IV.3 below:  

Table IV.3 Specifications for a Standard Passenger Waiting Shed 
Works Specifications 

Concrete/Masonry Works The works include construction of concrete/masonry structures complete in 
accordance with specifications and in conformity with the lines, grades, thickness 
and sections as shown in the plan 

Steel Reinforcing Bars 
 

The works include fabrication, installation and miscellaneous metal works in 
accordance with specifications and as shown in the drawing. Use grade 275 
(Intermediate Grade) DRB- 16 mm diameter and above. Use grade 230 (Structural 
Grade) DRB- 12 mm diameter and below. 

Steel Framing Trusses/struts –rectangular tabular  
accent struts – square tabular,  
bench backrest – perforated plain sheet  
bench - Rectangular Frame(Solid Surface) 

Roofing Sheets and 
Accessories 

Bronze Polycarbonate Roofing for the Main Roof Area 
 

Architectural Works 
 

Floor Finishes – vitrified ceramic tiles 
Wall Finishes:  
Double Wall 10mm thk. Clear Acrylic for the Billboard Wall 
Latex paint – concrete surface 
Epoxy paint – steel surface 
Bench Finishes - 10mm thk. Solid Surface Bench 

Electrical Works Furnishing and installation of service entrance conduit and wires. 
Furnishing and installation of sub-feeder and branch circuit conduit and wires, 
materials to be used shall be uPVC type. 
Furnishing and Installation of all boxes, materials, wiring devices and switches 
Furnishing and installation of all lighting fixtures. 
All materials must comply with Philippine electrical codes 

 

66. Ideally, the PUV stop and PWS should be installed farther in from the curbside, as 
shown on Figure IV.4, to minimize traffic disruption on the outer lane of the roadway. 

67. On sidewalks without sufficient space for a standalone PWS, it is still possible to set 
up a workable PWS as shown in Figure IV-3. 

 

 

 

 

 

 

 

 

 

 

Source: SUTra-DC Study Team 

Source: SUTra-DC Study Team 

Figure IV-3 PUJ Shed 
in Marikina 

Figure IV.4 On-street Layout of PUV Stop 



TA 7243-REG: Implementation of Asian City Transport –  
Promoting Sustainable Urban Transport in Asia Project (Davao Sustainable Urban Transport) 

FINAL REPORT 
Volume 5: Sustainable Urban Transport Fund and PT Infrastructure Investments  

 

19 

C. Investment Program for PT Infrastructure 
68. It is not possible, at this stage, to indicate precisely where the PWS should be located 
and the investment required. An indicative investment program that only considers the PUV 
routes with highest frequencies is shown on Table IV.4 below. 

Table IV.4 Investment Program for PT Infrastructure 

Type of Structure Unit Cost (PHP Quantity Amount 
(in PHP million) 

PUV Post Only  50,000/post 50 2.5 
Passenger Waiting Shed with PUV Post 150,000/set 100 15.0 
PWS for tricycle terminals 150,000/set 30 4.5 
Pedestrian Overpass 6.1 million 10 61.0 
Terminal  Interchange 50 million 1 50.0 
Miscellaneous Works (Signs, pavement markings, 
crosswalk) 

20 million 1 20.0 

Total   153.0 
 

69. The terminal interchange mentioned in the above table refers to the proposed Central 
passenger interchange on M.Roxas Avenue, which will become the main turning points for 
most of the PUV radial routes. It would also serve as a major BRT station. 

70. To be sure, the number of PWS indicated in the preceding Table will not be sufficient. 
The approach roads to and around the Poblacion where PUV frequencies are high, but 
excluding the BRT route, spans 35 kilometers. If a PWS is built every 500m on the average, 
the total number would already hit 140 units. A 5-year program can be formulated giving 
priority to areas with highest volumes; these are at major road crossings, schools, markets, 
and Malls. In the case of the latter, PWS are adequate but only for one side of the road close 
to the Malls. 
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V. IMPLEMENTATION 

71. A realistic time table on the establishment of the SUTF in relation with other SUTra-
DC study components is shown on Figure V.1 below. Public (and political) consultations on 
the SUTF should precede its creation, and can be conducted as part of the detailed feasibility 
study of the BRT system. It is best to combine the funding issue (which would be contentious) 
into the mass transit project (which has a more favorable reception). Besides, the former is 
crucial to the sustainability of the latter. 

 2011 2012 2013 2014 2015 2016 
Enactment of Traffic Code       
Tricycle Modernization       
Route Improvement       
Mass Transit System       
SUT Fund       
- Tap national funds (RUC)       
- Detailed study on fund sources       
- Enact ordinance on SUTF       
- Put SUTF into operation       
- Establish Transport Authority       
PT Infrastructure       
- Dalan Suba Walkway       
- Pax Waiting Sheds       

Figure V.1 Indicative Timeline for an SUTF Establishment vis-à-vis Other SUTra-DC Study 
Components 

 

Feasibility Study 



 

 

 

 



KNOWLEDGE SUMMARY 

 
Davao City is the classic city in a developing country moving into the urbanization trap of ris-
ing incomes that beget more cars and more roads that in turn lead to traffic congestion and 
fouler air. With a land area nearly 3.8 times that of Metro Manila but with a population of only 
less than one-ninth, it can still change its urbanization course.  

In many ways, this study offers that opportunity to change course, aside from handing the city 
a ready-made response to the government’s National Environmentally Sustainable Strategy. 
With funding from the Asian Development Bank, the study undertook a visioning exercise that 
relied on crowdsourcing rather than the conventional focus-group method. It also focused on 
improving the city’s public transport system rather than on scoping big-ticket infrastructure 
projects resulting from a predict-and-provide metaphor.  

It is estimated that no fewer than 5,450 tricycles operate in 182 barangays of the city. Replac-
ing these vehicles with e-trikes over five years is a viable path to a green transport: the finan-
cial return (FIRR=26%) is even higher than the economic return (EIRR=21%). To kick-start 
the shift to e-trikes, a lease-to-own financing scheme is proposed at terms that pose no bur-
den to existing trike drivers. This should be reinforced by a carrot-and-stick program consist-
ing of: subsidy of PHP25 thousand as trade-in value for the old unit but applicable only to the 
early birds, mandatory phase out of old units in five years, shift from fixed route to a zonal 
taxi-like service, and capacity building of trike drivers and operators associations  

The jeepneys of Davao number more than 10,000 units and come in a variety of configura-
tions, as well as colors. They run on fixed routes, 94 routes identified in the study compared 
to 148 in the government register. Analytically, the routes can be grouped into six, i.e., five 
radials from the outskirts to the central business district (CBD) and back, and one circular 
route around the CBD. These routes can be improved via: route simplification, adoption of a 
route-naming convention, color coding by group/cluster, designation of a common turning 
point inside the CBD, and capacity building of route associations. 

Current demand, road network, and land uses conspire to make the bus rapid transit (BRT) 
system the most appropriate next stage for the city. The most promising route runs along JP 
Laurel, MA Roxas, Quezon Boulevard, and Quimpo Avenue. With 21 stations and three mo-
dal interchanges spanning 12 kilometers, the project is estimated to cost PHP1.23 billion.  

Support infrastructure for tricycles and jeepneys cannot be provided by existing operators. 
The city needs to step in, as it had on road construction, by giving as much priority to invest-
ing in as basic a facility as passenger waiting sheds at major loading/unloading points. 

A sustainable urban transport fund is deemed neither feasible nor urgent at this stage, but a 
critical element of a future BRT system. Such a fund may have to be tackled concurrently 
with a reorganization of the various transport and traffic arms of the city.    

 




