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The Philippine public utility jeepney (PUJ) is an iconic transportation mode that symbolizes the 
ingenuity of  the Filipino people. Jeepneys serve as the backbone of  the Philippine public transportation 
system, providing cheap and easily accessible transportation services to the masses. It is estimated that 
250,000 jeepneys are currently operating in the Philippines with almost a quarter operating in Metro 
Manila. 

The heavy reliance on these iconic jeepneys, however, do come at a cost. Most jeepneys are running on 
second-hand and poorly maintained engines which significantly contribute to urban air pollution. The 
air quality in major urban areas such as Metro Manila is becoming a serious problem with considerable 
health implications estimated to be about 1.5% of  the country’s GDP. As such, measures to reduce air 
pollution are being explored urgently, including those related to the jeepneys. 

This paper, produced through the collaboration of  the Blacksmith Institute and Clean Air Asia, 
investigated the associated costs and benefits of  different technology alternatives for jeepneys and 
incorporates non-financial elements such as health impacts. It assessed several technological options 
for the jeepney sector considering relevant factors related to financial viability, environmental and 
social costs and benefits: electric jeepneys; Euro 4 diesel jeepneys; Euro 4 LPG jeepneys; electric-hybrid 
jeepneys; shifting to larger vehicles such as Euro 4 diesel minibuses and; Euro 4 diesel buses. The study 
evaluated these technologies in isolation, but also evaluated a program which embodies the adoption of  a 
combination of  these technologies based on their suitability to the different route types. 

This study focused on simulating the application of  such technologies in Metro Manila, in support of  the 
program of  the Department of  Transportation and Communications (DOTC) which aims to successfully 
implement shifting towards cleaner technologies for jeepneys in the metropolis. The study takes into 
account major factors such as acquisition and operating costs, internal revenue impacts (import tariffs, 
fuel and energy taxes, vehicle maintenance-related taxes, and income tax), monetized employment 
impacts, energy impacts, emissions impacts, health and non-health impacts and the social costs of  
Carbon. 

It must be noted that there are relevant elements that were not covered in this study, such those related 
to road safety, and the drivability of  the vehicles. The DOTC supports the establishment of  standards 
for customized local road vehicles (CLRV), and thus the agency supports a holistic option instead of  
promoting a standalone engine retrofitting option. Furthermore, the study focused on assessing the 

Executive Summary
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costs and benefits of  replacing jeepneys with whole new vehicle units, and does not consider retrofitting 
as a suitable alternative for modernizing the sector as the other issues aside from air pollution - safety, 
drivability of  the said vehicles, and the provision of  higher quality service to the passengers – are 
not addressed by this option. Whole vehicle replacement opens up opportunities for addressing these 
complicated issues, which would have been left unsolved if  engine retrofitting was pursued. Even though 
engine retrofitting may seem to be the more appealing solution due to the initial lower costs, the costs 
of  the perceived monetary savings can potentially be huge, as such an approach will hinder the full 
transformation of  the sector.

Main Findings 

The adoption of  technologies would have to take into account the operational characteristics of  the 
routes in which they will be applied. An approach that combines these different options, taking into 
consideration the suitability of  the technologies in different conditions, is thus recommended.  

Electric jeepneys provide the most return on investment over time with the assumption that the cost of  
battery and electric components will eventually go down in the future. However, current battery, traction 
motor, and controller costs are major hindrances towards the adoption of  the vehicles. While providing 
higher net benefits than Euro 4 diesel jeepneys, hybrid diesel-electric units provide lower benefit-cost 
ratios due to their higher initial cost. The negative operational savings provided by Euro 4 LPG units 
pose issues on their adoption. 

On a “per vehicle-technology” comparison, the adoption of  Euro 4 (or higher) buses/mini-buses on 
wide avenues in Metro Manila tends to yield the greatest benefits (particularly in terms of  health) as 
these vehicles not only contribute to improvement on a per vehicle-kilometer basis, they also improve 
the emissions per passenger-kilometer performance as they can carry more passengers per vehicle trip, 
and reduce the need for more vehicle trips. The shift to buses provides the highest benefits among the 
technologies evaluated followed by Euro 4 Diesel minibuses. However, the implementation of  such an 
option is deemed to be a longer process and require considerable political will to rationalize routes in 
Metro Manila. 

The study also assessed the cost benefits of  the direct importation and local assembly of  vehicles. The 
monetized value of  employment, and the income taxes resulting from the local assembly of  the vehicles, 
and local sourcing of  roughly a quarter (23%) of  the parts, was found to be slightly lower compared 
to the lost revenue from importation tariffs should the vehicles be imported directly. However, it must 
be noted that the valuation of  employment is limited in this study and does not consider the wider 
distributional impacts of  such employment or the lack thereof. Nevertheless, the government may 
consider locking out supply contracts only to locally assembled vehicles beyond a lead time provided for 
prospective suppliers to set up assembly plants locally to generate additional jobs. Although the analysis 
showed that the internal revenue generation impacts of  a completely-built up (CBU) approach are higher 
than those from a completely-knocked down (CKD) approach, future decision-making can take into 
consideration wider developmental impacts through approaches such as multi-criteria analysis (MCA).
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Main Recommendations

The benefits of  the technology replacement options justify the investments costs, and should be pursued. 
It is of  the understanding that the optimal mix of  technologies will have to be determined together with 
the route rationalization program - a study of  which will soon be conducted by the DOTC. Based on the 
findings of  the cost-benefit analysis, the following points are being put forward for consideration in the 
finalization of  the technology replacement plan:

adopt electric jeepneys initially in short and flat routes in central 
business districts. This could eventually be expanded once battery and other electric 
component costs go down and performance improves as projected. Critical in the adoption 
of  electricity-driven systems are considerations relating to the sources of  electricity that 
will power these jeepneys. The operational savings under a “low emissions grid” scenario 
become lower (versus a baseline grid scenario) due to the higher power costs brought about 
by the higher contribution of  renewable sources. However, a more detailed and localized 
quantification of  the differences in terms of  the health and non-health benefits is also needed.

adopt euro 4 diesel jeepneys in routes where electric jeepneys 
could not initially be adopted. These models are readily available and can come 
in relatively competitive upfront prices. These lower emission diesel vehicles can fill the 
intermediate gap brought about by the current limitations in charging infrastructure, as well 
as the inherent characteristics of  the routes where the operation of  electric jeepneys is not 
feasible in the near future.

adopt Euro 4 minibuses and buses in financially viable and 
operationally feasible situations. Daily mileage and load factor vary greatly 
depending on the route. These factors significantly affect the amount of  savings provided in 
the shift and thus should be carefully considered in the evaluation. 

This study underlines the importance of  addressing the social impacts of  the proposed options. 
The political feasibility of  implementing the respective options relies on a comprehensive plan that 
recognizes the contribution of  the sector in supporting the livelihood of  more than 100,000 families 
in Metro Manila alone. The results of  this study provide additional guidance to relevant policymakers 
in the Philippines, particularly the Department of  Transportation and Communications (DOTC), in 
developing their intended “jeepney modernization program”. 

On the financing mechanism, it is recommended that the government provide long-term amortization 
periods for acquiring replacement vehicles in order to make the monthly amortization levels feasible for 
owners and drivers, as well as provide equity payment support. The use of  the Special Vehicle Pollution 
Control Fund (SVPCF) for such subsidies and support should be considered. A vehicle scrapping scheme 
will have to be integrated into the financing scheme as this will ensure that the old vehicles will not re-
circulate back into public transport systems elsewhere in the country. The issuance of  a vehicle age limit 
for the sector is a challenge, but the provision of  such - together with appropriate social safeguards - will 
increase the chances of  success as it will initiate the transformational change that the sector needs. Other 
supporting mechanisms and policies such as fleet consolidation and management, rationalization of  
public transportation, and a technology trust-building program are also discussed in this study.

3



7



INTRODUCTION

Introduction

1.1 Background

The Philippine public utility jeepney (PUJ) is an iconic mode of  transportation that symbolizes 
the ingenuity, and capacity to adapt, of  the Filipino people.  However, the popularity and 
extensive usage of  these vehicles do come at a cost. These vehicles have been implicated as a 
major source of  air pollution in the country, particularly in major urban areas such as Metro 
Manila. As these jeepneys are normally powered by old and dilapidated diesel engines, they 
produce pollutants that directly impact the health of  citizens, such as particulate matter (PM), 
Carbon monoxide (CO), oxides of  Nitrogen (NOx), Sulphur oxides (SOx) and climate relevant 
pollutants such as Carbon dioxide (CO2). Air pollution is considered a “silent killer”, and its 
damage to people’s health is estimated at USD $2.5 billion or about 1.55% of  the Philippines’ 
gross domestic product (GDP) in 2009.1

Technological alternatives have been explored in the past in order to reduce the jeepneys’ air 
pollution and climate impacts. However, the available technological alternatives need to be 
assessed holistically considering financial, environmental and social viability in order to provide 
a more holistic picture of  their impacts. This paper, produced through the collaboration of  
Blacksmith Institute and Clean Air Asia, investigated the associated costs and benefits of  the 
different technology alternatives for the sector, and incorporated non-financial elements such as 
health impacts. The study aims to provide additional guidance for relevant policymakers in the 
Philippines, particularly the Department of  Transportation and Communications (DOTC), in 
developing their intended “jeepney modernization program”. 

Jeepneys meet a significant proportion of  the public transport demand in the country. For 
example, they account for around 74 million passenger kilometers travelled in Metro Manila 
annually (DOTC, 2011)2 and carry about one-half  of  all peak-period passenger trips in the 
metropolis. They normally serve shorter passenger trip requirements than those provided by 
buses. The average jeepney passenger trip length is 3.0 km in Metro Manila compared to the 
10.0 km of  buses. While they mostly serve feeder routes to the bigger transport modes (buses 
and light rail ways), they also bring commuters straight to the doorstep of  their destinations. It 
could be noted that the top three types of  modal transfers in Metro Manila are between jeepneys 
and tricycles, jeepneys and jeepneys, and jeepney and buses (DOTC, 1999).3 This emphasizes 
the important role that jeepneys play in serving the transportation needs of  the public. Similar 
figures are also true in other major cities and municipalities in the country. Smaller towns and 
municipalities tend to rely more on smaller vehicles such as pedicabs and tricycles for mobility, 
but the jeepneys are still quite important in inter-regional trips. 

1 World Bank, 2009, Philippines 
– Country Environmental Analysis, 
Washington, DC.

2 Department of  Transportation 
and Communications, 2011, 
Development of  a Mega Manila 
Public Transportation Planning 
Support System (MMPTPSS), 
Project Report. Mega Manila Public 
Transport Study.
3 Department of  Transportation 
and Communication, 1999, Metro 
Manila Urban Transportation 
Integration Study, Public Transport, 
Technical Report No. 9.
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The dominance of  these vehicles could be attributed to a number of  factors, including:
• Historical land use planning and development generated a relatively dispersed travel 
demand that is not dense enough to be served by larger public transport modes such as buses. 
• In existing jeepney routes where larger public transport vehicles operate, shifting towards 
buses is difficult due to political and social factors.
• Jeepneys have lower fares compared to buses while providing generally higher levels of  
service.
• Jeepneys provide unrestricted pick-up and drop-off points along their routes.
• Manufacturing technology and capacity is locally available, and jeepney parts such as 
second-hand engines and imported chassis are readily available. 
• Jeepney operations are a major source of  jobs and income to a large range of  society, many 
of  whom are less suited for other types of  employment due to their limited qualifications.
• The jeepneys have intermediate sizes and capacities that make them operable under the 
configuration of  the country’s road network, enabling jeepneys to easily move, stop, load and 
unload passengers as well as penetrate even the smallest interior areas.

1.2. Jeepneys and Air Pollution 

While jeepneys play an important role in providing transportation services in the country, they 
also pose a number of  unfavorable concerns, including air pollution. The table below shows the 
estimates of  the Environmental Management Bureau (EMB) in terms of  the contribution of  
different vehicle–fuel types to the emissions of  criteria air pollutants in Metro Manila (2011). A 
prior study done by the Manila Observatory (Subida et al., 2004) stated that diesel-fed jeepneys 
contribute 15% of  the particulate matter emissions in Metro Manila.  Although the jeepneys 
are not explicitly separated as a category, they form majority of  the UV (utility vehicle) diesel 
vehicles, which are the most important category in terms of  particulate matter (48%). These 
vehicles also significantly contribute to SOx (27%) and NOx (21%) emissions. 

INTRODUCTION

Type Fuel Type CO NOx SOx PM10
Cars Gasoline 269,281 14,688 626 538
Cars Diesel 247 260 17 75
UV Gasoline 479,502 23,975 384 951
UV Diesel 44,825 25,102 1,775 15,492
Buses Gasoline 1,126 122 1 1
Buses Diesel 8,027 8,091 39 285
Trucks Gasoline 8,220 891 7 11
Trucks Diesel 43,700 44,053 2,806 1,551
MC/TC Gasoline 174,280 1,341 962 13,339

Table 1. Estimated pollution emitted by jeepneys in 2015 (tons/year)

Source: DENR-EMB (2011)

The emissions inventory conducted in Iloilo City by GIZ estimated that jeepneys contributed 
80% of  the ultra-fine particulates, 18% of  CO, 58% of  NOx, 54% of  SOx from mobile sources. 
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Similarly, an emissions inventory conducted in Cagayan de Oro City estimated that jeepneys 
accounted for more than half  of  the particulate matter emissions and a third of  the CO and 
NOx emissions from mobile sources. Particulate matter pollution is a growing concern since 
the monitoring of  ambient PM10 and PM2.5 in Metro Manila indicates population-weighted 
averages of  72 μg/m3 and 48 μg/m3, respectively, which are higher than the guidelines set 
by the World Health Organization of  20 μg/m3 for PM10 and 10 μg/m3 for PM2.5 (WHO, 
2005).4 Epidemiological studies - that establish the “dose response” connections between long-
term exposure to particulate matter and specific identified illnesses such as respiratory and 
cardiovascular ailments - conducted in the country indicate that about 12,500 deaths attributed 
to ambient particulate matter may have been likely caused, directly or indirectly, by particulate 
matter from vehicle emissions. The impact could be higher as findings from recent studies 
indicate that long-term exposure to particulate matter has been associated with mortality mainly 
from cardiopulmonary causes and lung cancer, but there have been few studies showing an 
association with mortality from other cancers.5

INTRODUCTION

The air pollution caused by the jeepneys is due to a variety of  factors related to their technologies, 
driver behavior, vehicle maintenance, and others such as levels of  congestion.

1 Based on the Philippine Country 
Environmental Assessment in 2009, 
in which the PM10 and PM2.5 
average concentrations in Metro 
Manila were calculated using data 
collected by the Manila Observatory 
and weighted according to population 
around the stations - Manila 
Observatory, National Printing 
Office, Philippine General Hospital, 
Good Shepherd, Pasig, Las Piñas, 
Valenzuela, Pateros, Taguig and 
Inarawan. For the urban areas other 
than Metro Manila, the Antipolo 
data from Manila Observatory 
was used. For PM10, there are 
two stations in Antipolo - GS and 
Inarawan - with an average annual 
ambient concentration of  38.5 ug/
m3. For PM2.5, only GS has a 
station (average 17.8 ug/m3).
5 Read more from Asian Scientist 
Magazine at http://www.
asianscientist.com/2016/05/
health/air-pollution-lung-cancer-
pm2-5-hong-kong/
6IHME Global Database Burden 
2013, available for download at: 
http://ghdx.healthdata.org/global-
burden-disease-study-2013-gbd-
2013-data-downloads-full-results

Figure 1. Death per risk factor in the Philippines in 20136
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INTRODUCTION

Use of second-hand naturally aspirated diesel engines

The jeepneys are mostly fitted with imported second-hand Japanese engines. The Isuzu C190, 
C240 and Mitsubishi 4DR5 power most of  the jeepneys built in the ‘80s, while the newer versions 
are mostly built with Isuzu 4BC2, 4BA1 and 4BE1 engines to accommodate larger passenger 
capacity. These engines are based on the naturally aspirated indirect injection platform which is 
known to have significantly higher emissions than modern diesel technologies.

Poor maintenance practices

The main maintenance and servicing concerns, such as improper injection system calibration, 
improper overhauling, wheel misalignment and poor tire balance, and use of  low quality 
lubrication oils, are often practiced by the sector.

Improper Calibration of  Injection Systems

The calibration of  the injection system of  diesel engines is influential in the performance 
and efficiency of  jeepneys. Jeepney operators and drivers often prefer to have calibrations 
done in non-certified calibration shops due to cost considerations. The reliability of  the 
equipment, as well as the skills of  the mechanics, in these non-certified shops is uncertain. 

Some operators would have their injectors configured so they will pump in more fuel than  
recommended in order to generate higher power. This is a more common practice in 
cases of  jeepneys with smaller engines, such as Isuzu 4BA-1, Mitsubishi C190 and C240.  
Unfortunately, such a practice affects the efficiency of  the engine and increases its emissions. 

Improper Overhauling

General engine overhauling is avoided by operators whenever possible to temporarily 
save money. Whenever loose compression7 is experienced, jeepney operators normally 
resort to a servicing technique more commonly known as “dukot”.8 This technique allows 
the removal, cleaning and replacement of  key engine components without the need to 
remove the engine from the vehicle. While this technique is a lot cheaper, its results are 

Figure 3.
A jeepney engine

7 Mainly caused by the wear and 
tear of  the piston. Loose compression 
leads to losses in efficiencies and an 
increase in emissions.
8 Filipino (Tagalog) term for 
“grabbing” or “snatching”.
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not comparable to a proper overhauling process. Some operators and mechanics resort to 
oversizing piston rings for tighter clearance between the piston and cylinder walls to address 
loose compression conditions. General and proper overhauling of  the engine is seldom 
done and is implemented only as a last resort, again, due to cost considerations. 

Misalignment of  Wheels

Misaligned and unbalanced wheels are major sources of  energy losses in vehicles. They 
are, however, often neglected by jeepney operators and viewed as unimportant. In addition, 
most operators prefer to use lower quality engines oils and tend to lengthen oil-change 
intervals for cost-cutting purposes. 

The quality of  vehicle maintenance and servicing is also a concern considering the competence 
of  the people providing them. Basic repair and maintenance is done by the drivers and operators 
themselves. Most of  the drivers, operators and jeepney mechanics have not undergone formal 
auto mechanic schooling and learned their trade on the job. Many of  them start out as helpers, 
learning the trade over the years and eventually doing the work themselves. This has contributed 
to the proliferation of  improper vehicle operation and maintenance concepts. 

The analysis of  existing socio-economic profiles of  jeepney owners shows that a large portion 
of  jeepney owners own only one unit, further presenting constraints on the proper operation 
and maintenance of  the vehicles, providing no immediate opportunities to save costs through 
economies of  scale. The situation prompts these owners to operate the vehicles continuously to 
provide daily income for the owner and delay the build-up of  funds for major maintenance and 
corrective work due to limited financial returns. 

Tampering with the Engine System

Tampering with the cooling system is a common practice in the jeepney industry that contributes 
to the reduction of  vehicle efficiencies and increases in vehicular emissions. It is a common 
misconception that the thermostat should be removed to enable the continuous flow of  coolant. 
The removal of  the thermostat leads to the continuous operation of  the water pump, which is 
an additional load for the engine and can prevent the engine from attaining its ideal working 
temperature. There is also a common practice of  replacing radiators with higher capacity ones, 
which results in the non-attainment of  the optimal engine temperature and can lead to misfires 
and incomplete fuel combustion. These practices are undertaken due to the misconception that 
faster engine cooling will prevent “overheating” and promote greater efficiency.  

Engine air filters are also often removed or replaced with more porous versions to allow greater 
air flow. These porous ones, however, could accelerate engine degradation due to improper 
filtration of  air contaminants. In addition, it may also affect engine performance due to variations 
in pressure values in the air inlet system relative to the design settings.  Proper sealing of  fuel inlet 
caps is also often taken for granted and contributes to evaporative emissions. 

INTRODUCTION
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Figure 4. 
Side view of a public 

utility jeepney

Poor Vehicle Design and Production Processes

Although jeepneys are normally designed to be very sturdy and durable, it is worth noting that 
these vehicles are 25% heavier than similarly sized OEM vehicle models. The poor aerodynamic 
design of  the jeepneys also contributes to aerodynamic losses, particularly on longer routes where 
speeds can exceed 40 km/h on some segments of  the trip. In addition, the production processes 
employed by jeepney manufacturers are far from ideal considering the limited capacity to invest 
in modern equipment and systems. 

The limited production throughput also makes it uneconomical to adopt approaches normally used 
in mass vehicle production. Jeepney manufacturers often resort to manually welding parts, which 
may actually be avoided if  the required dies and stamping equipment are available. The amount 
of  welding materials may also be reduced with the use of  automated welding and vehicle assembly 
systems. A set of  standards focusing on the dimensions of  a jeepney (officially called “customized 
local road vehicles” in the standards) have been formulated by the Department of  Science and 
Technology (DOST) and have been submitted to the Department of  Trade and Industry (DTI). 
However, these standards are recommendations, and are limited to the dimensions of  the vehicle 
and do not include crucial aspects such as safety or environmental performance.

Poor Driving Behavior and Practices

The frequent starts and stops, low cruising speeds, long idle times while waiting for passengers, 
excessive lane changing and high acceleration rates of  jeepneys significantly contribute in defining 
their fuel consumption and emissions. These vehicles compete for passengers and tend to block 
each other’s way. Some drivers also pick up and unload passengers in the middle of  the streets 
and wait for passengers at intersection blocks, slowing or blocking the flow of  other vehicles. This 
also increases the fuel consumption and emissions of  other vehicles. The main reason behind this 
behavior lies in the rental nature of  jeepney operations. There is no “employee and employer 
relationship” between drivers and operators where daily salaries are paid. Instead, they receive 
the net revenue left at the end of  the day once fuel and vehicle rental fees are paid to operators. 

As mentioned earlier, the nature of  their operation (unrestricted picking up and dropping off 
of  passengers and high competition among themselves) and their poor driving behavior and 
practices contribute to traffic congestion. The poor enforcement of  traffic rules and regulations 
further aggravates the situation.
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The poor state of  their braking and traction systems are also additional hazards. It is common 
for the signaling and lighting system of  jeepneys to be non-functioning. Unsafe driving behavior 
greatly increases the safety risks for drivers and passengers. The rigid design of  jeepneys reinforces 
the confidence of  drivers to drive aggressively. Many drivers leave their headlights off while 
driving at night to make their route signs more visible and to save on fuel.

1.3  Modernizing the Jeepney: What Options Have   
 Been Tried? 

Despite the issues associated with the jeepneys, there has been considerable reluctance to push 
for drastic measures due to the political implications and possible negative socio-economic 
impacts of  the potential solutions. It should be noted that jeepneys provide accessible and 
cheap transportation, and are a source of  living for a significant proportion of  the population. 
The families of  drivers, operators, mechanics and “barkers” are direct beneficiaries of  this 
employment – formal and informal – in the sector. There are at least 118,000 families depending 
on the 54,843 jeepneys plying the 685 jeepney routes in Metro Manila alone.9 Also, transport 
groups representing jeepney operators and drivers have strong political clout, especially in urban 
areas that are dependent on jeepneys as a major mode of  public transport. A jeepney strike, for 
example, can paralyze business operations in a city.10 It is indeed a challenge to implement a 
jeepney market transformation program while maintaining the current fare rates and ensuring 
that the stakeholders concerned continue to earn for their families.

The recent DOTC plan to modernize the jeepney industry has been marred by opposition from 
several jeepney operators, drivers and transport groups, who formed the “No to jeepney phase-
out” coalition.11 While the opposition was expected given the consistently negative feedback 
from such groups on the majority of  the reforms presented by the government, the public was 
receptive to the idea of  improving the jeepneys. Calls for strikes were not supported by the 
public. However, problems encountered by the commuting public became popular discussion 
topics during the recent electoral debates. People complained of  very long commuting times 

Figure 5. 
Passengers 
waiting in a 
no-loading 

zone

9 Based on the assumption that there 
is 1 operator and 1 driver per unit, 1 
mechanic for every 10 jeepneys and 
4 terminal callers per route.
10 PISTON, FEJODAP, Pasang 
Masda and ACTO are some of  the 
big transport groups representing 
jeepney stakeholders. PISTON failed 
to secure a party list seat in the May 
2016 election. 
11 http://newsinfo.inquirer.
net/777632/coalition-vs-jeepney-
phaseout-warns-of-bigger-rallies-
ahead
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as well as poor transport mode choices. The election ushered in a new administration, which 
anchored its campaign on “change”. It is inevitable to assume that change is expected in the 
transport sector, and the jeepney industry is not exempted in the reforms. 

Numerous technological options have been explored before, but the past initiatives have taken 
a “piecemeal” approach and have not been sufficient to significantly bring forth change in the 
industry and improve the services offered by jeepneys. For example, in 2007, the Department 
of  Environment and Natural Resources (DENR) explored the possibility of  accessing the Clean 
Development Mechanism (CDM) to replace the old engines used in jeepneys by new engines 
to reduce greenhouse gas (GHG) emissions through better fuel efficiency. DENR engaged the 
Mitsubishi UFJ Securities Co., Ltd. in collaboration with the University of  the Philippines 
National Center for Transportation Study, Inc. (UP-NCTS) to put forward a proposal to the 
CDM. This project proposal intended to improve fuel efficiency of  60,000 jeepneys operating 
in Metro Manila by replacing obsolete old engines with new ones. The feasibility study of  the 
proposal found that the second-hand engines used by jeepneys cost about PHP 80,000-120,000, 
whereas new engines cost about PHP 300,000. Proceeds from the sale of  certified emission 
credits (CERs) through the CDM were needed to offset the cost of  the new engines. However, 
the projected sale of  CERs were not deemed enough to procure new engines, thereby needing 
additional public and/or private funding, which the project failed to secure. 

The Climate Change Commission explored an idea to retrofit jeepneys using an Australian 
technology that would reduce as much as 80% of  soot emissions. Unfortunately, the project didn’t 
take off. Some companies, notably Isuzu, embarked on a vehicle repowering business model, 
but the results have been mixed. Several companies also introduced different technologies. In 
2011, an initiative on promoting liquefied petroleum gas (LPG) for jeepneys was launched. The 
objective of  the project was to promote retrofitting of  jeepneys by fitting them with LPG-fed 
engines or, alternatively, to offer a new chassis and bodies fitted with LPG engines.

By using LPG engines, the jeepneys became Euro-III compliant and thus had lower emissions. 
However, the LPG jeepney faced several challenges, including the cost of  engine and transmission 
components, estimated at PHP 350,000, and the limited LPG stations. Although the individuals 
and companies who changed their engines experienced improved reliability and reduced 
operating expenses, the uptake was not as wide as expected. The larger “new look LPG jeepney” 
based on a truck chassis, with the advantage of  being built from all new components, compared 
with the surplus parts that are used by many jeepney builders, cost about P1.1 million. 

Electric jeepneys have also been promoted as environmentally friendly alternatives to old diesel 
engine jeepneys. These were first introduced in Makati in 2008 through an initiative of  the 
Institute for Climate and Sustainable Cities (ICSI) and PHUV (Philippine Utility Vehicle). 
Limitations in battery capacity limited e-jeepneys to serve shorter routes. While the entire 
electric vehicle industry is growing steadily since the issuance of  Executive Order 488 (s. 2006)12 
- which supports the manufacturing of  e-vehicles - the uptake of  electric jeepneys has not been 
as transformational as initially expected. Government support to the industry has reduced the 
tariff rate for e-vehicle components to zero, thereby allowing e-vehicle manufacturers to import 
components at a more affordable price. A Senate bill (SB 2151), known as the Electric, hybrid 
and other alternative fuel vehicles Promotion Act of  2014, intends to strengthen the incentives 
for such vehicles. 

12 Modifying the Rates of  Import 
Duty on Components, Parts and 
Accessories for the Assembly of  
Hybrid, Electric, Flexible Fuel and 
Compressed Natural Gas Motor 
Vehicles under Section 104 of  the 
Tariff and Customs Code of  1978.
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It is evident based on previous experiences that modernizing the jeepney industry is challenging. 
Introducing new technologies alone is not sufficient to improve the industry and the services that 
they provide to the public. The cost of  new vehicles or even new engines remains prohibitive. 
While the externalities caused by smoke-belching jeepneys are mounting, there are no regulations 
yet prohibiting the use of  second-hand engines, and the standards to improve the jeepney design 
are yet to be fully implemented. Figure 6 shows an example of  the current offerings pertaining 
to second-hand and/or surplus engines and the limited warranties, and lack of  coverage for such 
items under the Philippine Lemon law.

To ensure a better chance at transforming the industry, this study looked into the technological 
options in a more holistic manner through the inclusion of  relevant elements in the discussions 
such as financing, implementation roll-out, government support, and considerations for 
strategies (such as fleet management) to better operate and manage the jeepney industry. In 
order to maximize the government assistance that may be channeled to support the initiative, the 
alternative options would have to consider the DOST-proposed CLRV standards for the design 
of  new jeepneys so that modernization will address the improvement of  passenger comfort, road 
safety aspects, fuel efficiency, and the emission issues of  jeepneys. Replacing old engines alone 
will just be a partial solution as government support may again be needed to improve vehicle 
design to comply with (UN Economic Commission for Europe) (UNECE) standards, which were 
the main driver in the development of  the CLRV standards. Strict implementation of  standards 
will consider non-compliant vehicles as non-roadworthy.
 

Figure 6. 
Price list of a 

typical jeepney 
manufacturer 
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JEEPNEYS: VEHICLE AND INDUSTRY

Jeepneys:
Vehicle and Industry

2.1 Jeepney Technical and Physical Descrip-

Figure 7 provides the typical physical configuration of  a typical public utility jeepney (PUJ). 
Most of  body panels are comprised of  galvanized iron, stainless steel and aluminum. While 
stainless steel bodies are costlier, a few units adopt these for aesthetic reasons and their anti-rust 
properties. The seating configuration of  the conventional jeepney is similar to passenger cars 
in the front and bench type at the back. The frame of  the seats is commonly made of  steel and 
the padding materials are made of  foam and leatherette with complete upholstery. The chassis 
is made of  black iron. Most of  the materials used in the construction are locally sourced and 
manufactured.

The “look” of  the jeepney is inspired by the US military jeeps used in World War II. The physical 
attributes of  jeepneys have evolved very quickly in the past years. Many local manufacturers are 
moving to build modern-looking jeepneys, such as Hummer look-alikes and oversized Toyota van-
style passenger jeepneys fitted with Toyota headlights, hoods and bumpers. Some manufacturers 
have also started making jeepneys with fronts resembling AUVs (Asian Utility Vehicles) like the 
Honda CR-V or the Toyota Tamaraw. Cebu City, a major city in central Philippines, is known 
for their “flat-nosed” jeepneys made from surplus Suzuki mini-vans and Isuzu Elf  trucks from 
Japan. These are equipped with high-powered sound systems and racing themes, and are bigger 
and taller than those in Manila. In Iloilo City (another major city in central Philippines), the 
frontage of  jeepneys resembles sedan cars and are much lowered. Already in production is a 
jeepney that is the size of  a small bus and is equipped with state-of-the-art vehicle technology 
(brand-new engine and drivetrain) and Thermo-King-brand airconditioning intended for buses. 

Jeepney manufacturing companies typically use second-hand Japanese engines fitted to the 
newly assembled PUJ body. In Metro Manila, jeepney engines have changed over the years 
to cope with the increasing passenger capacity of  these vehicles. The Isuzu C190, C240 and 
Mitsubishi 4DR5 engines power most of  the jeepneys built in the ‘80s. From the 1990s onward, 

Figure 7. Typical physical configuration of a public utility jeepney 13

13 Braganza A, Liwanag A, Palines 
C, 2007, Comparison of  Local 
Jeepney Specifications and Selected 
Philippine National Standards for 
Road Vehicles, UP Civil Engineering 
Research Program.
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Isuzu engines have been quite popular (4BE-1, 4BA-1, 4BC-2, and 4HF-1). Jeepneys that were 
built during this time mostly accommodate between 14 to 16 passengers. Vehicle capacities 
increased from 18 to 22 passengers in the ‘90s.

According to Pasang Masda, about 10% of  the jeepneys in Metro Manila are 16-seaters, 60% 
are 20-seaters and the remaining units are 22-26 seaters.14 This trend is clearly seen in the seating 
capacities of  the jeepneys supplied by manufacturers in Metro Manila (see Table 3). The larger 
units are mostly powered by Isuzu 4BC2 engines. All of  the engines cited are low-pressure 
indirect-injection systems known to be higher emitters compared to modern high-pressure direct 
injection systems. Jumbo air-conditioned jeepneys are also available with capacities up to 26 
passengers and fitted with direct injected Isuzu 4HF1 engines. The basic specifications of  these 
engines are provided in Table 3.

Martin (2011) estimated that 40% of  the jeepneys in Metro Manila were 10 years or younger, 
50% were between 10 to 20 years, and the rest older.16 The observed units in other major cities 
were a bit younger.  The average age of  jeepneys surveyed in Iloilo City, for example, was found 
to be eight years, with 48% aged five years or younger (Biona, 2011).17 Forty-two percent were 

Popular Years Engine Model Manufacturer Engine Displacement Rated Power

1980-1990
C190

Isuzu
2.0 l 47 kW

C240 2.4 l 42 kW
4DR5 Mitsubishi 2.7 l 59 kW

1990-2000
4BE-1

Isuzu

3.6 l 82 kW
4BA-1 2.8 l 74 kW
4BC-2 3.3 l 74 kW

2000-present 4HF-1 4.33 l 88 kW

Table 2. Power rating and size of common engines used in jeepneys

Company Jeepney Model Seating Capacity of  
the Model

Morales Motors Corporation Morales Jeepney 24
LCS Motors Corporation LGS Jeepney, SANLOR Jeepney 26
Benemar Motors Marinel Jeepney, Egg Type 22
Melford Credit Facilities and Lending Melford type, Egg type 22
Tolentino Motors Corporation Tolentino Jeepney 22
David Motors and Marketing Corporation Jumbo jeepney, Semi-deluxe Jeepney, Deluxe 

Jeepney 26,22

Rizaleno Motors Melford type, Egg type 24
Hayag Motorwork and Machine Shop Malaguena Jeepney 20
Milwaukee Motorworks Milwaukee Jeepney 22
Geordan Commercial GC Jeepney 24
FG Motors FG Jeepney 22
Armak Motors Armak Jeepney 22

Table 3. Current jeepney models and passenger capacity15

14 Pangkalahatang Sanggunian 
Manila & Suburbs Drivers 
Association – One of  the three 
major jeepney associations in Metro 
Manila
15 Bacero, R, Vergel, K, 2009, 
Assessment of  Jeepney’s 
Components, Systems and Separate 
Technical Units for the Development 
of  Standards, in the proceedings of  
the 17th Annual Conference of  the 
Transportation Science Society of  the 
Philippines.   
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16 Interview conducted in with 
Roberto Martin on behalf  of  
Pasang Masda Jeepney Association 
in Manila on August 9, 2011. 
17 Biona, JBM, 2011, Public 
Utility Jeepney Sector Review 
(with a Focus on Metro Manila, 
Iloilo City and Cagayan De Oro 
City), Final Project Report, Clean 
Air Asia. 
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2.2. Industry Profile and Operational Characteristics

There are about 250,000 registered jeepneys in the Philippines, and roughly a quarter of  these 
operate in Metro Manila, where 685 public transport routes are served by 54,843 jeepney 
units. These include routes emanating from or going to nearby provinces traversing within the 
metropolis. However, it is believed there are more jeepneys operating than those on record (often 
referred to as colorum jeepneys). There are several routes that share a major corridor and only 
deviate near the end destination. It may then be possible to replace several of  these jeepney routes 
along a major corridor with the more efficient buses and confine them to serve the tributaries of  
the route and feed into the buses.

As the jeepney sector is an integral part of  the Philippine transportation system and a significant 
source of  employment, it has strong political lobbying powers. There are numerous jeepney 
associations representing the concerns of  the sector, such as the Federation of  Jeepney Operators 
and Driver Associations of  the Philippines (FEJODAP), PISTON and ACTO. In 2012, the Land 
Transportation Franchising and Regulatory Board (LTFRB) issued Memorandum Circular No. 
2012-017 which precedes MC No. 2007-07 ordering the phase-out of  utility van (UV) express 
service units 13 years old or older. It was expected that the jeepneys would also be affected by a 
similar phase-out plan, but that was eventually not pursued. While many jeepney associations 
are receptive of  such proposed plans, their support is hinged, understandably, on certain 
expectations, such as the preservation and/or improvement of  the quality of  jobs in the sector 
and maximum government financial support if  the need to procure new technologies arises.

Table 4 provides a snapshot of  the characteristics of  the jeepney routes in Metro Manila. They 
serve a wide variety of  route lengths ranging from less than 5 km to more than 40 km, with the 

aged from six to 10 years.  The same study indicated that jeepneys in Cagayan De Oro City had 
an average age of  9.1 year, with 57% of  the units from six to 10 years old and 20% aged five 
years or younger. It is interesting to note that 14% of  the jeepneys were aged 15 years or older. 
Considering that these vehicles are powered by surplus engines, the power trains therefore are 
expected to be a lot older.

Figure 8. 
Number of 

jeepneys 
registered 

per region in 
2013 (left) and 

percentage per 
region (right)
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Table 5 and Figure 9 provide the jeepney operation cost characteristics in selected routes in 
Metro Manila, based on a 2011 survey. On average, the vehicle “boundary” (rental fee), fuel 
cost, driver take-home pay and miscellaneous expenses account for 29.4%, 38.6%, 28.6% and 
3.3% respectively of  the daily costs of  the jeepneys. The current share of  fuel cost is expected to 
be lower due the reduction of  fuel unit cost in the recent past (38.6% in 2011 to 26% in 2015).19 

The driver income shares in short routes (<5 km) are higher as passengers pay the minimum fare 
regardless of  the actual length traveled. Otherwise, the average net driver income increases with 
route lengths ranging from a low of  PHP 574.00 to a high of  PHP 755.00 per day. However, this 
could exceed PHP 1000 in extremely long routes (>30 km). There is minimal difference in vehicle 
rental (locally referred to as the “boundary”) up to 20 km route lengths, above which rental rates 
are higher to account for higher vehicle degradation, and the greater income potential in longer 
routes. 

bulk of  the routes from 10 km to 20 km. The shorter trip lengths are mostly found within central 
business districts and commercial areas, while the longer routes normally convey passengers 
from areas adjacent to the metropolis, such as the provinces of  Cavite, Rizal and Bulacan. The 
number of  trips per day are expected to be fewer for longer routes. The daily distance traveled 
is proportional to the end-to-end route length, while variations in the number of  operating days 
per week are negligible.

Parameters

End to End Route Length

< 5 km 5 - 10 km 10-20 km 20-30 km 30-40 km >40 km
Percentage of  Routesa 25.5% 26.0% 36.1% 8.6% 2.9% 0.9%
Percentage of  Jeepneysa 21.5% 22.9% 42.0% 11.7% 1.7% 0.3%
Average No. of  Round 
Trips per dayc 9.9 7.1 6.2 4 4 3

Average Hours of  Op-
eration per dayc 13.5 14.1 14.9 14.2 14.25 16

Average Distance Trav-
eled per day (km)c 61.5 101.3 191.9 181.7 275.5 348

Average Number of  
Days per weekc 5.8 5.6 5.5 6 6 6

Average pax per one 
way tripb 14.5 20.7 27.6 31 35 39

Average pax distance 
per trip (km)b 1.72 3.49 5.77 11 21 40

Average speed (km/h)b 11 12.9 15.5 25 25 25

Table 4: Jeepney route characteristics in Metro Manila

a As provided by the Department of  Transportation and Communication (DOTC)
b Sourced from the Mega Manila Public Transport Study (2007)
c Processed data from the Development of  a Mega Manila Public Transportation Planning Support System1 and GIZ (201518)

18 GIZ, 2015, Jeepney Market 
Transformation Program – Inputs 
to DOTC NAMA Document, Final 
Report, Deutsche Gesellschaft für 
Internationale Zusammenarbeit 
(GIZ) GmbH.
19 Estimates show that fuel cost 
shares in total operating costs 
decreased from 38.6% in 2011 to 
26% in 2015 (GIZ, 2015).
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Part of  the vehicle rental paid to the operator is channeled to the maintenance and repair of  the 
vehicles. A 2015 study by GIZ14 provided information on the cost structure and socio-economic 
profile of  the jeepney sector in Metro Manila.  An overview of  the annual maintenance costs for 
the various route lengths is provided in Table 6.

Based on the 2015 GIZ study which surveyed 36 driver-operators in Metro Manila, the majority 
of  the driver-operators were found to be between 30 and 60 years old, and were able to finish 
high school.  Twenty-eight percent were aged below 40 years, and were at least high school 
graduates. Thirteen percent had some college education, while 5.6% were technical-vocational 
course graduates. 

Average Amount

End to End Route Length

< 5 km 5 - 10 km 10-20 km 20-30 km
Vehicle Boundary (Rental) 619 625 676 758

Fuel Cost 549 712 913 1119

Other Expenses 113 54 97 86

Driver Net Take-home Pay 701 574 684 755

Table 5. Jeepney daily cost structure in selected routes in Metro Manila

Note: Data processed from Mega Manila Public Transportation Planning Support System11

Figure 9.  
Average percentage 

distribution of cost 
and income of 

jeepneys20 

Item < 5 km 5 - 10 km 10-20 km > 20 km
Engine Maintenance 8344.5 13744.7 26037.6 31161.9
Mechanical Maintenance 10311.7 16985.0 32176.0 38508.4
Total 18,656.3 30729.8 58213.6 69670.3

Table 6. Annual maintenance costs of baseline jeepneys by route (PHP)

20  Note: Data processed from Mega 
Manila Public Transportation 
Planning Support System.
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Most of  the survey respondents had household sizes from three to seven members, with 5.19 
the average. This provides an indication of  the number of  people dependent on the sector. It is 
reported that the minimum income required for a family of  five to live decently is PHP 28,00021 
a month. Based on previous survey results, a driver-operator could easily earn this amount. 
For an operator leasing his/her vehicle, at least two to three units would be needed to earn 
the minimum income for a family of  five. This may be true only if  the vehicles are free from 
amortization payments and may not be true if  the operational savings provided by the acquisition 
of  new vehicles is not enough to pay the loan dues. In such a case, funds originally allotted for 
family expenditures would have to be diverted to finance the deficit. While this may not be a 
problem for the 22% of  the households that receive between PHP 10,000-25,000 additional cash 
flow from other sources, this will not be feasible for most of  the sector.22 This would be especially 
difficult for those with outstanding loans. Thirty-nine of  those surveyed had loans between PHP 
3,000 and PHP 120,000, with the average PHP 40,000. Raising the equity required to match the 
loan amount is another issue. Only three of  those surveyed indicated they had some savings. A 
review of  the assets owned indicated that 70% owned their homes, 36% owned some land in the 
province, and 22% owned at least one motorcycle. It is unlikely that the operators will be willing 
to have their limited assets be put up as loan collateral due to the risk of  losing them. 

Considering their limited access to formal financing sources, it is not surprising that 32 of  those 
surveyed acquired their vehicles by cash payment. Ninety-two percent of  the units were second-
hand when acquired at an average price of  PHP 300,000. Non-cash acquisitions were primarily 
made through monthly payments jointly agreed with the previous owners. 

Figure 10. 
Age and 

educational 
attainment of 

driver operators 
surveyed

21Tubadeza, Rosero, 2015, New 
Metro Manila P 481 Minimum 
Wage so far from P 1,088 family 
living wage-Ibon Foundation, 
GMA News. Retrieved from 
http://www.gmanetwork.com/
news/story/455590/economy/ 
moneyandbanking/new-metro-
manila-p481-minimum-pay-far-
from-p1-088-family-living-wage-
ibon-foundation
22 Primarily from remittances from 
family members working abroad.
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ALTERNATIVE TECHNOLOGY OPTIONS

Alternative Technology 
Options

3.1. Electric Jeepneys

Globally, there has been significant moves towards initiating the use of  electric-based vehicles 
in public transport fleets (Chauhan, 2015).24 The Seoul Metropolitan Government (SMG) has 
set it sights on re-fleeting 50% of  its bus fleet into electric-driven units by 2020 and already has 
a few units running commercially on a pilot route. This is a strategic move, environmentally 
and economically, considering the low power cost in the city (Kim, 2012)25. Mallaca (John, 
2015)26 and Los Angeles (Campbell, 2015)27 have also piloted the use of  electric buses for public 
transport. India is looking at replacing 30 diesel and CNG buses with electric buses by the end 
of  2016. However, a number of  critical barriers need to be addressed before the use of  electric 
drivetrains is streamlined in public, including:  the important role that jeepneys play in serving 
the transportation needs of  the public. Similar figures are also true in other major cities and 
municipalities in the country. Smaller towns and municipalities tend to rely more on smaller 
vehicles such as pedicabs and tricycles for mobility, but the jeepneys are still quite important in 
inter-regional trips.28

• High price of  electric vehicles (EVs)
• Lack of  charging facilities and convenient access to power sources
• Safety issues
• Battery waste-management concerns

Current technological and industry developments are expected to improve the performance of  
electric vehicle components and consequently reduce their prices. Battery and controller costs are 

23 This was discontinued due to 
the legal issues related to the use 
of  specific public funds intended to 
support the program.
24 Chauhan A. (2015, August 
16). Road Trials of  Electric 
Buses to Start Soon. The Times 
of  India. Retrieved Retrieved from 
http://timesofindia.indiatimes.
com/city/agra/Road-trials-
of-electric-buses-to-start-soon/
articleshow/48505196.cms
25 Kim H. (2012, August 10). 
Cheap Electricity Prices Put Korea 
at Risk of  Power Shortage. Arirang 
News.Retrieved from http://www.
arirang.co.kr/News/News_View.
asp?nseq=134990
26 John J. (2015, August 2). 
Malacca to Own Malaysia First 
Electric Bus. New Straits Times. 
Retrieved from http://www.nst.com.
my/node/94246 
27 Campbell J. (2015, April 30). 
Five Electric Buses Joins Metro 
Fleet, More Maybe Coming. Los 
Angeles  Times. Retrieved from 
http://www.latimes.com/local/
california/la-me-0501-electric-
buses-20150501-story.html
28 Wolter F. (2014).  e-Mobility 
as the Next Generation Solutions for 
Clean Air and Sustainable Transport 
in Asia. Background Paper for the 
Eighth Regional EST Forum in 
Asia. November 19-21, 2014, 
Colombo, Sri-Lanka.

The following section discusses the alternative technology options for the modernization of  
the jeepney sector. These technologies were assessed based on their costs and benefits (further 
discussed in Section 5). These technologies have been included in the analysis as these are 
readily available and pose no strict limiting factors in terms of  widespread adoption. Drivers and 
operators are willing to adopt cleaner technologies provided that performance and dependability 
are ensured and the supporting financial mechanisms are available. This was demonstrated by 
the interest within the sector to avail of  the planned project of  the previous administration 
in 2008 designed to provide jeepney operators with soft loans to retrofit their jeepneys using 
cleaner engines.23 This option is similar to using Euro 4 Diesel Jeepney considered in this study. 
Electric and LPG jeepneys suppliers are currently trying to penetrate the market in various 
areas, particularly in Metro Manila. Euro 4 diesel passenger pick-ups are also available but 
are yet to formally be introduced in the market. The replacement of  jeepneys with buses and 
minibuses may also be explored to lower the fuel use and emissions on a per passenger basis. 
The discussions below provide an overview of  each option, their status, performance and cost.
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expected to fall by 6% and 2% respectively each year until 2020, after which minimal reductions 
are expected. The average cost of  electric motors is projected to fall 2% per year until 2020, 
after which linear variations are expected, with an additional 16% reduction on reaching 2030 
(Duleep et al, 2011).29 Game-changing technological breakthroughs are also being tested at the 
moment. South Korea has developed, and is currently field testing, a pair of  electric commuter 
buses that recharge wirelessly while driving over specially equipped roads (Quiqley, 2013),30 while 
South Carolina is evaluating highly efficient 40-foot (12m) electric buses which promise a 21.4 
miles per gallon diesel equivalent compared to the average city bus mileage of  3 miles per gallon 
(Casey, 2015)31. While these developments have sparked interest in the prospects of  EV-based 
public transport, it has also prompted strategies to ensure that they do not prematurely roll them 
out on a massive scale and miss out on the benefits of  more technologically and economically 
sound variants expected in the future.

Currently, there are two main electric jeepney fleets running commercially in Metro Manila. 
One EV fleet has been operating in the Makati “green route” since 2008. It initially ran as a 
demonstration project (free-of-charge service) and began operating commercially in 2012 after 
the transport service franchise was awarded. The fleet consists of  16-seater units fitted with 5 
kW AC 72 Volts AC Motors with peak speeds between 30-40 km/h and running on 200 Ah 
lead acid battery sets. Some of  the vehicles are fitted with direct drives while others have four-
step transmission systems. On average, the units cost PHP 650,000 each. The energy economy 
of  these vehicles may be pegged at 4.54 km/kWh based on the operators’ data. Maintenance 
records indicate that the batteries need to be replaced every year, adding PHP 72,000 to the 
annual operating costs. Its lower passenger capacity compared with the baseline jeepneys in 
Metro Manila is, however, a big downside which affects revenues, specifically during peak hours. 
The Philippine Utility Vehicle Company (PHUV) - a company granted incentives for a pioneer 
status in the EV industry (such as tax holidays and duty–free importation of  raw materials and 
capital equipment) by the Board of  Investments - plans to roll out 15kW (with 30kW peak), 21 
seater electric jeepneys during the year, but only units with minimal technical and performance 
are available to date (Velasco, 201532).

Likewise, a fleet of  15 jeepneys which rival the average passenger capacities of  the normal 
jeepneys has recently been introduced. They are fitted with 12kW motors with peaks at 34kW 
and 18.6kWh lithium batteries supplying the power. The vehicles serve the SM North to Ateneo 

29 Duleep G., Essen H, Kampman 
B. and Grunig M. (2011). 
Assessment of  Elecric Vehicle and 
Battery Technology. Impact of  
Electric Vehicles – Deliverables 2. 
Delft. CE Delft.
30 Quigley J. (2013, August 7). 
Korea’s Electric Bus Bring Wirless 
chargingto the Streets-Literally. The 
Diplomat. Retrieved from http://
thediplomat.com/2013/08/
koreas-electric-buses-bring-wireless-
charging-to-the-streets-literally/
31 Casey T. (2015, April 8). 
Proterra Diesel-Killing Electric 
Bus is Ready for Primetime. Clean 
Technica. Retrieved from http://
cleantechnica.com/2015/04/08/
proterra-diesel-killing-electric-bus-
ready-prime-time-ct-exclusive-
interview/
32 Velasco M. (2015, January 15). 
500 E-Jeepneys eyed to be deployed 
in Metro Manila this year. Manila 
Bulletin. Retrieved from http://
www.mb.com.ph/500-e-jeepneys-
eyed-to-be-deployed-in-new-metro-
manila-routes-this-year/ ( accessed 
August 5, 2015 )
33 http://www.gmanetwork.com/
news/story/248283/scitech/
technology/first-commercial-
ejeepney-franchise-to-be-launched-
in-makati

Figure 11. 
E-jeepney in 

Makati 33
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De Manila University special route in Quezon City. It is claimed to run up to 168 km34 with 
50kWh of  power, thus providing 3.36 km/kWh energy economy. The vehicles cost PHP 950,000 
without the batteries. The batteries. which are estimated to cost PHP 360,000 each, are projected 
to have a 140,000 km lifespan.35 Projections indicate that the maintenance of  the 20-seater 
electric jeepneys would be about PHP 3.31 per kilometer (GIZ, 201513).  Battery replacement 
heads the list of  cost items, accounting for 77.6% of  the total maintenance costs, while traction 
motor and controller replacement are responsible for another 9.5%. The remaining 14.2% 
is traced to mechanical system maintenance. Table 7 summarizes the technical specifications 
of  the variants mentioned. These added costs greatly limit the life cycle savings they provide. 
The assessment showed that the completion of  the loan amortization would only be possible 
with the support of  other external revenues, such as those from advertising. In such a case, it is 
recommended that their application be limited to central business districts initially where the 
potential income for such revenue streams is higher. It can also be recalled that the pilot adoption 
of  electric jeepneys has been mostly confined to business and commercial districts where speeds 
are lower. It is therefore safer to limit their applicability only on similar routes where they have 
already been thoroughly tested and proven to work, at least initially.

A critical issue relating to the adoption of  electric vehicles is the power generation mix. From 
a health perspective, replacing old, dilapidated diesel vehicles with electric vehicles will reduce 
roadside emissions and will significantly reduce the exposure of  urban populations to air pollution. 
On the other hand, ensuring a higher percentage share of  cleaner and renewable energy sources 
is critical in minimizing the impacts of  the expected increase in electricity demand due to electric 
vehicles. In the conduct of  this cost-benefit study, a baseline power generation mix scenario was 
used based on the assumption that fossil-fuel fired plants will be added to the system to meet the 
future demand for electricity (i.e. subcritical coal plants to supply base loads and diesel plants to 
accommodate peaking loads) (Del Mundo et al, 2015).39 A low emissions development scenario 
(LEDS) for the power generation mix was also utilized in the calculation to reflect the costs and 
benefits of  utilizing an optimal mix of  power generation sources, including renewables such as 
wind and solar energy.

Parameter Makati Green Route Jeepney SM North – ADMU Route Jeepney
Initial Cost PHP 650,000.00 PHP 950,000.00 ( excl. battery )

Passenger Capacity 16 20

Traction Motor (Type, kWh) AC motor, 5kW continuous with 
1036kW peak

BLDC motor, 12kW continuous with 
34kW peak

Battery Type Lead Acid Lithium Ion Phosphate

Battery Capacity (kWh) 14.4 kWh 18.6kWh

Energy Economy37 (km/kWh) 4.54 3.36

Energy Cost38 ( PHP / km ) PHP 2.42 PHP 3.27

Table 7. Specifications and performance of electric jeepneys

34 Daily mileage (24 km x 7 trips)
35 Assumes a 2000 cycle life.
36 These are based on estimates that 
assume that peak power is normally 
twice the rated power.
37 These are based on average 
jeepney driving conditions.
38 Assumes an average of  PHP 
11/kW.

39 Del Mundo R., Pedrasa M., 
Cruz I, Tarnate W. and Tio A. 
(2015). Low-Carbon Scenario 
and Development Pathways for 
the Philippines.  Technical Report 
submitted under Asian Development 
Bank TA-7645: “Strengthening 
Planning Capacity for Low Carbon 
Growth Development in Developing 
Asia” to the TA-7645 Philippine 
National Technical Working Group
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The timing of  the mainstreaming of  electric drivetrains in the jeepney fleet needs to be properly 
assessed, considering power supply deficit as a critical issue. According to Petilla (2013)42, the 
peak power demand is scheduled to exceed the available reserves by 2016 (see Figure 14) which 
could result in a power generation deficiency if  committed additions are not realized on time. 
Increasing the share of  electric vehicles in the metropolis could place additional strain on the 
electricity supply.

Figure 12. 
Baseline 
national 

grid power 
generation mix 

projections 40

Figure 13. 
Low missions 
development 

(LED) national 
grid power 

generation mix 
projections 41

40 Del Mundo et al. (2015)
41 Ibid.
42 Petilla C. (2013). Electric Power 
Supply-Demand Outlook for 2012.
Visayas Power Summit. Waterfront 
Hotel, Cebu City. 26 April 2014.
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The projections of  the Department of  Energy (DOE) also show that the available generation 
capacity will be surpassed by the peak demand in the Visayas region around summertime in 
2016. Mindanao has been struggling to meet the peak demand for power using available capacity 
since 2014.

Figure 14. 
Luzon grid 
supply and 

demand 
projections 43

Figure 15. 
Visayas grid 
supply and 

demand 
projections 44

43 Petilla (2013)
44 Ibid.
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3.2. Euro 4 Diesel Jeepney

Advances in diesel engine technologies such as the development of  high-pressure direct injection 
systems provide alternatives for the jeepney sector. The high-pressure injection creates better fuel 
atomization for complete burning, increased power output and giving better fuel economy. In 
addition, the computer control unit injects a small amount of  fuel into the cylinder just before 
the main fuel load ignites. This pilot burn lowers the explosive force of  the main combustion 
process and goes a long way in terms of  reducing noise and vibration. The technology comes 
in different forms (such as CRDI, TDCI and D4-D)46 but are mostly based on the common rail 
direct injection platform. 

Based on previous on-road studies done on the potential impacts of  Euro 4 jeepneys,47 the 
improvements in fuel economy provide a considerable reduction in greenhouse gas emissions. 
Engines running on diesel are generally more efficient than those powered by other fuels due 
to their higher compression ratios. However, the higher cylinder peak temperatures translate 
to higher NOx emissions. In addition, they are not as clean as gas-fueled systems in terms of  
particulate matter emissions. The adoption of  Euro 4 emissions standards (and Euro 4 fuel 
quality standards) for new vehicles is expected to contribute in PM emission reductions from 
diesel engines and its carcinogenic and toxic effects. Coupling higher pressure direct-injection 
diesel engines with diesel oxidation catalysts (DOC) and diesel particulate filters (DPF) further 
reduces not only particulate matter but also Carbon monoxide (CO) and Hydrocarbon (HC) 
emissions. These devices, however, are not standard requirements in local Euro 4 units, as stated 
in the Department of  Environment and Natural Resources Department Administrative Order 
(DENR-DAO) 2015-04, which mandates that all new vehicles to be introduced in the Philippines 
comply with Euro 4 emission standards starting January 1, 2016. It could be noted that DPFs, 

Figure 16. 
Mindanao 

grid supply 
and demand 
projections 45

45 Ibid.
46 CRDI = common rail direct 
injection; TDCI = turbo diesel 
common rail injection; D4-D = 
direct Injection 4 Cylinder Common 
Rail Diesel Engine
47 Testings in Iloilo City were 
conducted by Biona (2013), as 
well as fuel economy runs in Metro 
Manila (National Center for 
Transportation Studies).
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which reduce CO, NOx and soluble components of  particulate matter, may be used only with 
low sulfur fuel. 

Located within the exhaust system, a DPF captures small soot particles, preventing them from 
being expelled into the atmosphere. As with any filter, it needs to be periodically emptied, which is 
done automatically by burning up the particulates in a process called regeneration. Regeneration 
and regular cleaning needs to be undertaken to prevent damage to the engine. The use of  lower 
sulfur fuels increases the efficiency of  DPFs and allows the possibility of  passive regeneration 
(in the case of  ultra-low sulfur fuels, 3 ppm or less sulfur content).  Combinations of  DPFs with 
Selective Catalytic Reduction (SCR) technologies have been demonstrated in buses in Freiburg, 
Germany, since 2010 to simultaneously reduce HC, CO, NOx and PM.48 The integrated unit is 
more commonly known as a SCRT or Continuously Regenerating Trap and Selective Catalytic 
Reduction. SCRs are often times used only in large systems such as ships, locomotives and large 
buses due to their economics. They are also very sensitive and complicated to use. 

Euro 4 jeepney alternatives – similar-sized vehicles that can take up similar passenger loads - are 
estimated to cost about PHP 1.1 million per unit (GIZ, 2015).14 While the repowering (changing 
of  engine) of  existing jeepneys with Euro 4 diesel engines is cheaper at PHP 470,000, it is not 
advisable considering the design issues and physical state of  the vehicles. Euro 4 diesel jeepney 
alternatives are expected to entail higher maintenance costs (PHP 1.278 / km) compared to 
naturally aspirated diesel engines.14 While they do not require regular injection pump calibration, 
injection pump and injector replacement could be very expensive. The technology is very 
sensitive and requires recommended maintenance procedures and stringent fuel purity. 

It was reported that repowering jeepneys with newer diesel engines provides 75% fuel economy 
improvements and a new vehicle provides an additional 6% savings for their lighter bodies.49   
However, these savings from fuel efficiency gains were found not to be insufficient to cover the 
monthly loan amortization considering the cheap fuel prices currently prevailing in the market. 
Diesel would have to be at least around PHP 38.00 and PHP 32.00 per liter for these vehicles to 
become attractive for medium50 and long51 routes respectively. However, fuel prices are expected 
to increase over time, paving the way to the adoption of  these vehicles. The daily savings they 
provide for shorter routes are minimal compared to the amortization requirements and, thus, 
external revenues would be required that are similar to those mentioned previously (e.g. revenues 
from advertising) to make these financially viable.

3.3. Euro 4 LPG Jeepney

LPG (liquefied petroleum gas) jeepneys have been evaluated as alternatives for achieving a 
cleaner jeepney sector. A local company, David motors, started supplying Hyundai Theta LPG 
engines from Japan in 2011 either as a retrofit option or as part of  a replacement vehicle for 
local jeepneys. A jeepney has also been fitted with the JM495QF-E LPG engine and tested in 
Quezon City by the GATES Ambient Hi-Technology Systems, Inc. There are also jeepneys 
in Makati which belong to some members of  the Liga ng Transportasyon at mga Operators 
ng Pilipinas (LTOP) that have been converted to LPG, but there is no mass adoption of  the 
technology to date. The DOE has an “alternative fuels program for public transport” which 

48 Blumberg et al (2003). Low-
Sulfur Gasoline and Diesel: Key 
to Lower Emissions. White Paper. 
International Council of  Clean 
Transportation (ICCT)
49 Report on the testing and 
evaluation of  High Pressure 
Direct Injection Diesel vehicles as 
alternative to jeepneys in Iloilo City 
in 2013-2014. 
50 10 to 20 km
51 > 20 km
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involves the promotion of  LPG as a fuel for public transport vehicles, but is mainly targeted at 
taxis and buses. 

LPG conversion has been attractive option in the past, particularly in taxi fleets, due to the price 
competitiveness of  the fuel. However, the conversion to LPG results in fuel economy penalties 
which diminish the economic advantage brought about by the price differential. Dynamometer-
based fuel economy testing conducted by the University of  the Philippines National Center for 
Transportation Studies (UP-NCTS) - based on a 10.87 km/h average speed jeepney drive cycle 
-  indicated that these vehicles run 3.03 km/l compared to the 5.75 km/l average for diesel 
jeepneys (Abaya, 2014).52 A separate on-road test indicated a fuel economy value of  3.53 km/l.53

LPG engines are based on the petrol engine platform, and thus require cheaper maintenance 
compared to diesel engines. The ideal maintenance program for LPG jeepneys is estimated 
to cost PHP 0.90/km. Earlier assessments have indicated that the operations of  LPG Euro 4 
jeepneys will cost more compared to the existing diesel-fed jeepney units based on the prevailing 
fuel prices. There are two major players offering Euro 4 LPG-powered jeepneys and engines in 
local market, as shown in Table 8.

3.4. Diesel-Electric Hybrid Jeepney

A hybrid vehicle is one which uses two different energy sources. A diesel-electric hybrid utilizes 
a combination of  a diesel-fueled internal combustion engine and an electric motor. It comes in 
a number of  configurations, including series hybrids, parallel hybrids and blended hybrids. In a 
series hybrid, there is no mechanical link between the engine and drive axle. The engine powers 
a generator that charges the battery pack when the battery state of  charge drops below a certain 
level. The battery pack drives an electric motor that turns the bus wheels via a conventional rear 
axle. In a parallel hybrid, the engine powers the drive axle and a generator that can either charge 
the battery pack or directly drive the axle. Blended hybrids use a combination of  the two types 
of  drive systems. The batteries or super-capacitors which the electric motor use are continually 
recharged by the engine or from energy generated during braking  - energy that would otherwise 

52 Abaya E. (2014). Drive Cycle 
Development and Fuel Economy of  
Vehicles in Metro Manila. Ph.D. 
Dissertation. National Center for 
Transportation Studies. University 
of  the Philippines-Diliman.
53 Pokharel et al (2013). 
Development of  Drive Cycle and 
Assessment of  the Performance 
of  Auto-LPG Powered Public 
Utility Jeepneys in Makati 
City, Philippines. Proceedings 
of  the Eastern Asia Society for 
Transportation Studies Vol.9 
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Engine Cost Supplier
Hyundai Theta engine
Euro 4 compliant
2.4 liter / 156 PS
Fuel : LPG
Condition : Brand New

Repowering:
PHP 350,000.00

New Jeepney:
PHP 800,000.00

David Motors and Marketing 
Corporation

JM495QF-E
Euro 4 compliant
2.7 liter / 110 kW
Fuel : LPG
Condition : Brand New

Repowering :
PHP 380,000.00

New Jeepney:
PHP 800,000.00

Engine: 
Philippine Automotive 
Depot, Inc. (PAD Inc.)

Vehicle: Coyosa Jeepney

Table 8. LPG Jeepney drivetrain options
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be wasted as heat. Parallel and blended hybrids allow the use of  much smaller motors since force 
is shared with the engine. The need for the mechanical device to combine power from the two 
drivetrains makes the design and operation complicated. The fuel savings and environmental 
benefits of  hybrids are optimum in start and stop driving situations where the fuel consumption 
of  conventional systems are the least. Hybrids therefore hold a lot of  promise in slow-moving 
congested routes with frequent starts and stops. 

Diesel-electric buses have been adopted commercially since 2006 with the introduction in 
London’s public buses. The city currently operates 650 units and plans to expand it to a total 
of  1,700 by 2016. The city of  Dordrecht in the Netherlands currently operates 27 units, while 
Hannover and Reading have a total of  19 and 30 respectively. A number of  pilot trials have 
begun, including in Leipzig, Munich, Bremen, Rotterdam and Dublin54. Commercial adoption 
of  diesel-electric buses also recently began in Metro Manila. 

The possibility of  adopting the technology in jeepneys has yet to be seriously explored by 
suppliers. However, the existing electric jeepneys may be modified and fitted with silent diesel 
generators to convert them to series hybrids. It is important to ensure that clean generator sets 
are adopted so as not to negate the anticipated benefits of  the technology. Emission controls 
would also have to be integrated to ensure Euro 4 emission levels. An estimated cost breakdown 
of  the converted unit is as follows:

While there is a price increment in the conversions, the unit substantially reduces the required 
battery capacity and theoretically extends its life to that of  the vehicle, substantially reducing 
maintenance costs to PHP 1.08/km. The converted unit is recommended only for slower routes 
(<10 km) for now, having a similar traction platform as electric jeepneys.

3.5. Euro 4 Buses and Mini-buses

A number of  main thoroughfares in Metro Manila that are serviced by jeepneys have been 
widened in recent years to accommodate the growing passenger demand (e.g. Commonwealth 
Avenue, Quezon Avenue). As such, buses have been introduced to ply the routes alongside the 
jeepneys. To better improve traffic flow along those routes, studies have suggested replacing 
the remaining jeepneys with larger capacity vehicles such as buses or minibuses. Further, the 

Cost Item Amount
Electric Jeep (w/o Battery ) 950,000
Silent type diesel generator 150,000
Generator Emissions Control (DPF and DOF ) 30,000
Battery 180,000
Labor and Materials 30,000
Added profit and warranty ( 60% of  added cost ) 234,000

Total PHP 1,574,000 

Table 9. Cost estimate of diesel-electric hybrids

54 Evans et al (2014). Clean 
Buses- Experience with Fuel and 
Technology Options – www.
clean-fleets.u ( Accessed August 29, 
2015 )
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replacement of  jeepneys with buses and minibuses will not only address congestion problems but 
will also reduce the emissions along these routes (by reducing the emissions per passenger levels). 
It can be assumed that minibuses and buses may replace two and four jeepneys respectively 
based on their capacities. The average trip speed of  Metro Manila buses is 17.1 km/h, providing 
an average fuel economy of  2.62km/l (DOTC, 2011).1 The age limit set for public buses in 
Metro Manila has catalyzed the penetration of  Euro 1 and Euro 2 units in recent years. 

The Mega-Manila Public Transport Planning Support System (MMPTPSS)1 study reviewed the 
operating costs of  13 bus companies, indicating that maintenance expenses were 28% of  the fuel 
cost. Adjusting fuel cost relative to the reduction in fuel price and increase in maintenance cost 
based on the consumer price indexes of  2011 and 2015 showed that bus maintenance expenses 
in 2015 were 43% of  fuel cost. 

The shift to these vehicles needs to be carefully assessed to ensure that the constraints brought 
about by factors such as headway, financial viability and road width are satisfied. The replacement 
of  jeepneys with larger vehicles will affect the vehicle arrival frequency. A major financial hurdle 
is the significantly higher acquisition cost of  these vehicles. New Euro 4 minibuses and buses 
normally cost between PHP 2-4 million and PHP 4-5 million respectively. These values translate 
to high monthly amortization costs, adding pressure to the monthly operating cost savings relative 
to the number of  jeepneys replaced. New bus franchises replacing jeepneys could be offered to 
jeepney operators or cooperatives to ensure they also benefit in the transition. While the width 
of  minibuses is only slightly larger than jeepneys, it is a different case for buses. Buses may only 
replace jeepneys in routes that consist of  two-lane roads at the least. 
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BARRIERS AND CHALLENGES

Barriers and Challenges

55 DOTC (2014). DOTC Jeepney 
Modernization Program. Presented 
June 16, 2014.

4.1. Lack of a Financing Mechanism

As cited earlier, the sector has limited access to formal banking institutions for the acquisition 
of  new vehicles as the majority will not have the requirements needed to access bank loans 
to replace their jeepneys. The DOTC is currently exploring a financing program to support 
the acquisition of  jeepney replacements in partnership with the Development Bank of  the 
Philippines (DBP).55 The DOTC is also exploring how to access funds from the Special Vehicle 
Pollution Control Fund (SVPCF) to support such a mechanism. The SVPCF is fund sourced 
from vehicle registrations (7.5% of  total registration fees) which support the development and 
implementation of  projects contributing to a more environmentally friendly transportation 
sector. The schemes being explored include:

80% DOTC FUNDING AND 20% EQUITY
The 20% equity payment will be shouldered by the jeepney operator. The amortization 
period is flexible and will be determined by DOTC. The loan will be administered by 
the DBP with the amount fully guaranteed by DOTC. No interest will be levied, but a 
4.5% administration fee per annum will be charged by DBP.  

80% DBP FUNDING AND 20% EQUITY
The loan duration is five years, with the 20% equity payment to be shouldered by the 
jeepney operator. The loan will be administered by the DBP with 40% of  the amount 
to be guaranteed by DOTC. An 8% to 10% per annum interest rate will be charged 
by DBP. DBP gets the chattel mortgage. 

Significant strides towards a cleaner and safer public transport sector have been made in recent 
years. The 15-year age limit for buses, taxis and school buses has promoted the re-fleeting of  
majority of  city buses to Euro 2 units and the continuous adoption of  newer taxis and school bus 
models. However, the case for the jeepneys is different. The continued proliferation of  jeepneys 
in their current state could be traced to the following factors:

• Lack of  a financing mechanism
• Lack of  policies to realize the retirement of  existing jeepney units and their re-fleeting to 
newer and cleaner technologies
• Technology trust issues

Phasing out and replacing jeepneys with newer vehicles are only partial solutions. Mechanisms 
needs to be put in place to ensure that appropriate vehicles and more responsive and efficient 
operations models are adopted. 
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40% DBP, 40% DOTC FUNDING AND 20% EQUITY
The loan duration is five years with the 20% equity payment to be shouldered by the 
jeepney operator. The loan will be administered by the DBP with 40% of  the amount 
to be guaranteed by DOTC. A 5-6 % per annum interest rate will be charged by DBP. 
DBP gets the chattel mortgage. 

Previous assessments have shown that a 10-year loan period is required to bring down the 
monthly amortization to feasible levels (GIZ, 201514). This could be an issue for the second and 
third scheme. While DOTC will specify the terms of  the loan for first scheme and may extend 
the loan period to 10 years, the 20% equity operator counterpart would be a major barrier for 
most of  them, as cited in the Section 2. 

In this regard, an alternative financing scheme has been proposed similar to the first scheme 
but with 20% equity payment to be provided by DOTC as a buyback payment as the old units 
are turned over to DOTC. However, existing laws prohibit the use of  public funds for private 
purposes except in cases where it will be for the public good as cited by the Commission of  
Audit (COA). A separate Department of  Justice (DOJ) opinion cited that the use of  the funds 
should be aligned with its defined purpose, as in the case of  the financing program. However, 
the opinions provided are only limited to guaranteeing the loan and are yet to consider equity 
payment subsidy. Considering that the value of  the old units is significantly lower than the loan 
equity payment, the provision of  the equity payment is therefore a form of  government subsidy 
whose legality is yet to be clarified.

4.2. Policy Gaps

This section assesses specific policy gaps that need to be addressed in order to realize an effective 
modernization program for the jeepney sector. 

Age Limit

Unlike in other public transport modes, there is currently no law limiting the age of  jeepneys. 
While jeepney service franchises are only limited to five years, there has been an unwritten rule 
that they may renewed indefinitely. There are plans to introduce a 15-year cut-off age among 
jeepneys through a Department Order from the DOTC. The initiative is under review and is on 
hold pending legal clarification and the approval of  the government financing support program. 

Vehicle Emission Standards and Emissions Testing

In addition to age-based limits, the strict implementation of  emission standards and control 
programs could be an effective strategy to facilitate the adoption of  cleaner units by providing 
barriers to the use of  polluting units. Government regulations and programs to curb vehicle 
emissions are mostly anchored on the Philippine Clean Air Act of  1999. While the law and its 
implementing rules and regulations have pushed for the adoption of  more stringent reference 
standards, certain provisions or the lack thereof  have not facilitated the more aggressive entry 
and adoption of  cleaner technologies in the jeepney sector. The Philippines adopted Euro 2 
reference vehicle emission standards in 2008 and is scheduled for upgrade to Euro 4 by 2016 (as 
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per the DENR DAO 2015-04: Implementation of  Vehicle Emission Limits for Euro 4/IV and 
In-use Vehicle Emission Standards). 

The Euro 4 standards are only applicable to new vehicles. The law defines new vehicles as:

• New vehicles designed and manufactured in the Philippines using new engines and spare parts
• Vehicles assembled in the Philippines using original and new parts and components 
imported into the country either semi knocked down (SKD) or completely knocked down 
(CKD)
• New vehicles completely built up (CBU) imported into the country.

The reference standards mentioned do not cover new jeepneys fitted with surplus engines and 
pre-registered jeepneys repowered to either new or surplus engines. Instead, the emissions 
standards for rebuilt vehicles and imported second-hand vehicles apply. It is important to note 
that the DAO 2015-04 does not specify the vehicle categories, pollutants and limits that are 
included in the Philippine version of  Euro 4 standards. The law also requires that all in-use 
motor vehicles, and vehicles with updated/enhanced engines whose chassis are pre-registered 
with DOTC/LTO, will only be allowed to renew registration upon proof  of  compliance with the 
in-use emission standards (see Table 10).

It can be observed that vehicles registered at a later date are subject to more stringent emission 
standards. While this may be logical in terms of  their ability to meet higher standards compared 
to older units, this encourages the continued use of  surplus and outdated engines.  Table 11 
summarizes the emission standards that need to be satisfied prior to the new registration or 
renewal of  registration of  jeepneys.

Vehicle Registration CO (% by vol)  at 
idling. HC (ppm) at idling

Light absorption 
coefficient, m-1, at free 

acceleration

Registered for the first time on or 
after  July 1, 2017 0.25 100 1

Registered for the first time after 
December 31, 2007 0.5 250 2

Registered for the first time on or 
before December 31, 2007 0.5% 250 ppm 2.0 m-1 

Table 10. Emission standards for in-use, rebuilt and imported used cars, light duty 
and heavy duty vehicles

Body Engine Applicable Standards Emissions Standards

New New 2008: Euro 2
2016: Euro 4

New Old Emission Standards for Rebuilt Vehicles and Imported Second Hand 
Vehicles.

Old Repowered to Brand New 
Engine

Emission Standards for Rebuilt Vehicles and Imported Second Hand 
Vehicles.

Old Repowered to Surplus 
Engine

Emission Standards for Rebuilt Vehicles and Imported Second Hand 
Vehicles.

Table 11. Summary of vehicle standards application
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The standards applied to a newly built jeepney undergoing its first registration also depend on 
the condition of  the engine fitted. It would have to satisfy the reference standards if  new engines 
are used, while a less stringent standard takes effect if  surplus engines are used.

Nothing in the above discussions will prevent any jeepney from being operated as long as they 
satisfy the in-use standards. The provision is supposed to ensure that vehicles are properly 
maintained to satisfy the emission levels naturally aspirated diesel engines could provide, but 
does not in any way catalyze the adoption of  cleaner options. The weak implementation of  the 
vehicle emissions testing program during registration contributes to the problem. Irregularities 
in the operation of  private emission testing centers (PETCs), the proliferation of  fake inspection 
certificates of  emission compliance, non-inspection of  vehicles and fraud inspection are very 
common, thus there is continued registration of  poorly maintained and malfunctioning units 
(Velasco, 2006)56. The Private Emission Testing Center Owners’ Association and the Land 
Transportation Office has set up on-line systems and processes to address the issue but has only 
been successful to a limited degree (Araneta, 2015)57. 

The Clean Air Act also calls for the establishment of  a roadside inspection system to ensure 
vehicles comply with in-use emission standards. Under the Act, the government is tasked with 
coming up with a comprehensive Motor Vehicle Inspection Program that adequately ensures that 
the vehicles on the road are roadworthy and compliant with in-use emission standards. A recent 
project proposal was being discussed through the PPP (public-private partnership) Center on the 
development of  a nationwide Motor Vehicle Inspection System (MVIS) network (approved by 
the National Economic Development Authority Investment Coordination Committee in 2014); 
however, this was not given final approval by former President Aquino. The Department of  
Transportation and Communication through the Land Transportation Office (DOTC-LTO), as 
well as selected cities, are implementing random roadside vehicle emission inspections and fining 
smoke-belching violators. However, the effectiveness of  the program could not be maximized due 
to the limited number of  anti-smoke belching (ASB) emission analyzers and teams because of  
resource issues. An ASB team of  seven personnel, for example, will need close to PHP 5 million 
annually (inclusive of  incentives) for personal services, equipment outlay, maintenance and other 
operating expenses to conduct roadside inspections and apprehend violators (Santiago, 2001).58 

Vehicle Design Standards 

The formulation and implementation of  vehicle standards will ensure that the right vehicles are 
adopted, funds provided are safeguarded, and safety and environmental objectives are achieved. 

A number of  initiatives have been put in place to promote vehicle safety but have had minimal 
impact due to gaps in the provisions and weak implementation. The introduction of  the 
Philippine National Standards on Customized Local Road Vehicles (CLRV) is being facilitated 
by the DOST, in cooperation with the DTI (Carasi, 2012).59 These standards will only cover new 
vehicles that are yet to be registered and will therefore have a limited impact on the current fleet. 

The local industry and the government have agreed to adopt several UNECE vehicle standards. 
However, the implementation of  such standards for customized local road vehicles such as the 
jeepneys has been very poor due to the lack of  verification mechanisms. The closest mechanism 

56 Velasco R. (2006). DOTC Clean 
Emission, Clean Air Program. PCA 
General Assembly. ADB,  Ortigas, 
Pasig City
57 Araneta M. (2015, March 2). 
End Emissions Racket, Clean Air 
Advocates Urged Abaya. Manila 
Standard Today. Retrieved from 
http://manilastandardtoday.
com/news/metro/171796/end-
emissions-racket-clean-air-advocates-
urge-abaya.html 
58 Santiago R. (2001). Metro 
Manila Anti Smoke Belching 
Campaign. In the proceedings of  
the Regional Workshop on Fighting 
Urban Air Pollution: From Plan to 
Action. Bangkok 12-14 February 
2001

59 Carasi L. (2012). CLRV Initial 
Results. Presented in the PCIEERD 
DOST 4A Forum in Calamba City 
on October 24, 2012. 
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in place is the MVIS, which is limited in nature. There are discussions on the adoption of  
the new UNECE standards which, among other specifications, require the seats of  passenger 
vehicles to face the front. Thus, the current jeepney seating configurations will no longer be 
acceptable should it be implemented. However, the existing seating arrangements maximize 
passenger capacity and as such play an important role in the viability of  the vehicles. 

The DOST recently formulated jeepney dimensional standards which are set to be officially 
approved by the Bureau of  Product Standards (DTI-BPS) within the year. The Philippine 
National Standards (PNS) for key vehicle parts, including tires, windshields and brake systems, 
exist. The IEC (International Electrotechnical Commission) standards for charging facilities and 
other electric vehicle parts also applies locally. However, it is unclear if  the country currently has 
the facilities and capability to test their compliance. 

Vehicle models need to secure a Certificate of  Compliance (COC) from the DENR before they 
can be sold locally. The evaluation includes adherence to emissions standards, which are set to be 
upgraded to Euro 4 by 2016, but is dependent on submitted values from tests conducted in the 
country of  origin. The availability of  a certified emissions homologation facility locally for type 
approval is a major gap. While this may not be an issue for Original Equipment Manufacturer 
(OEM) models which have the capacity to secure certification internationally, this would be a 
barrier for local jeepney builders if  strictly implemented. 

A number of  standards are already in place but these need to be reviewed and consolidated. 
Additional discussions are necessary to determine which standards are required for units eligible 
for the jeepney modernization program. The major challenge lies more in the infrastructure and 
mechanism to support implementation of  these standards. While it is not recommended that 
the standards are lowered, alternative testing methods or requirements could be introduced to 
address infrastructure gaps or satisfy the standards. 

Fiscal and Non-Fiscal Incentives

Aside from a financing mechanism to increase the demand for cleaner alternatives, other 
incentives for the production or importation of  vehicles (and parts) and usage of  such should 
also be put in place. 

A Senate Bill (2151) proposed in 2014 on the establishment of  an act “Providing Incentives 
for Mainstream Use, Manufacture, Assembly and Conversion of  Electric, Hybrid, and other 
Alternative Fuel Vehicles and for Other Purposes” aims to provide additional incentives for 
manufacturing, assembling and importing alternative fueled vehicles (e.g. nine-year VAT 
exemption for the purchase and importation of  raw materials, spare parts, components and 
capital equipment for the manufacture or assembly of  electric, hybrid or other clean energy 
vehicles). It also contains provisions for non-fiscal incentives such as priority in registration, 
franchise application (for public transport vehicles), exemption from number coding schemes, 
among others. However, the bill is still being discussed and has yet to be passed. 

Manufacturing companies can sue the Omnibus Investments Code in order to receive incentives 
for producing cleaner vehicles. This was done by PHUV, which was awarded “pioneer status” 
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in the electric vehicle industry by the Board of  Investments. The 2014-2016 Investment Priority 
Plan includes “projects on the manufacture/assembly of  alternative fuel vehicles and electric 
vehicles (including hybrid vehicles and flexible-fuel vehicles) as eligible to qualify for pioneering 
status – which are eligible for higher levels of  incentives (e.g. income tax holidays, exemption 
from taxes and duties on imported spare parts). 

The Philippines also issued Executive Order No. 182 (2015) “Providing for a Comprehensive 
Automotive Resurgence Strategy Program (CARS Program) to attract new investments and 
stimulate demand to revitalize the Philippine automotive industry. However, this is only limited 
to the production of  passenger cars. Three models of  cars will be selected under the scheme, 
which will provide fixed investment support and production volume incentives to participating 
car makers (estimated to be at USD $600 million).

4.3.  Technology Trust Issues

In a typical scenario, the shift to alternative and cleaner energy sources will move forward even 
with minimal direct government intervention or policy as long as the economic benefits are clear 
(as demonstrated by the conversion of  taxis to LPG systems). Unfortunately for jeepneys, this has 
not materialized, even during the price difference peak between diesel and LPG fuel. 

This can be traced to the reluctance of  the jeepney sector to adopt new technologies, unlike taxi 
companies which are able to absorb unforeseen setbacks. The day-to-day expenses of  operators 
and drivers depend on the limited number of  units they own, thus they are generally unwilling 
to take financial and technical risks on new technologies. In addition, it is difficult to change 
mindsets and be open to new things when people are used to what they are currently using. This 
is more commonly known as “technology inertia”. Jeepney operators and drivers prefer old 
diesel engines over any other alternatives as they are used to it. They feel knowledgeable on the 
economics, operation and maintenance of  their vehicles.   

A technology trust-building program may need to be developed to demonstrate the technical 
performance and economics of  the alternative technologies, and to address the “technology 
inertia” issue among drivers and operators. The operators and drivers need to become used to 
the alternatives to ensure the success of  any modernization program.
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COST-BENEFIT ANALYSIS

Cost-Benefit Analysis

60  Aside from the GIZ (2015) 
Jeepney Market Transformation 
Programme. Biona (2015) also 
evaluated alternative jeepney options 
in Iloilo City, Biona (2015) which 
concluded that replacing jeepneys 
with lighter vehicle alternatives can 
provide additional fuel economy gains 
than retrofitting. 

5.1. Methodology

A. Assessment Types

This report covers two sets of  cost-benefit analyses (CBA): one focusing on each technology 
option and the other covering the proposed jeepney modernization program to be piloted 
in Metro Manila. Another angle that was assessed was the mode of  supply of  the vehicles, 
whether these are to be imported as CBU or CKD, which would entail additional labor for 
assembly. A “most likely” scenario combining these two supply modalities was also assessed (see 
Table 22 for a description of  this scenario).

Technology Options Assessment: Scope and Limitations

The technology-specific CBA assumed that the operational life of  the vehicles spanned 
the planned maximum jeepney age of  15 years. As discussed in Section 3 of  this report, the 
technology options cover the following:

• Electric jeepneys
• Euro 4 diesel jeepneys
• Euro 4 LPG jeepneys
• Electric-diesel hybrid jeepney
• Euro 4 diesel minibus
• Euro 4 diesel bus

The technologies included in the program analysis are based on the results of  the GIZ (2015) 
study which looked into the viability of  the different technologies. These technologies were also 
evaluated against the characteristics of  the route types and have been found to be most viable 
based on economic feasibility, social acceptability and environmental impacts (GIZ, 2015).

The study focused on assessing the costs and benefits of  replacing jeepneys with whole vehicle 
units (new), and did not assess a standalone engine retrofitting option based on the results of  recent 
studies coupled with lessons from real-life experiences as elaborated in Section 1.3.60 The DOTC 
also supports a holistic option instead of  promoting a standalone engine retrofitting option, as 
demonstrated in its support for the establishment of  design standards for CLRV, which would 
also apply to jeepneys. Past experiences in retrofitting mostly involved Euro 2 diesel engines and 

This section provides details on the methodology and results of  the cost-benefit analysis 
conducted on the different options. 
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LPG engines, which have shown limited fuel savings. The availability of  more advanced engine 
technologies (e.g. Euro 4 diesel, Euro 4 LPG, diesel hybrids) pose opportunities to maximize the 
gains in terms of  fuel savings and reduce pollution. However, these systems are significantly more 
complicated to be retrofitted to existing units. Technical issues related to retrofitting could lead to 
cost and operational issues, which can significantly hamper the success of  the any modernization 
program that is hinged on such a scheme. 

The issues relating to the jeepney sector are not limited to their emissions. Significant concerns 
arising from the current form of  the jeepney– such as safety, passenger comfort, drivability 
and reliability - are issues that cannot be addressed if  the solutions are “engine-based.” Whole 
vehicle replacement provides opportunities to address these complicated issues that would have 
remained unresolved if  engine retrofitting was pursued. Even though engine retrofitting may 
seem to be the more appealing solution due to the initially lower costs, the costs of  the perceived 
monetary savings can potentially be huge as such an approach will hinder the full transformation 
of  the sector.

Program Assessment

The CBA for the jeepney modernization program examined the benefits of  replacing61 the 
54,843 jeepneys in the metropolis with 42,668 cleaner vehicles of  compositions described in 
Table 12.

The program is based on the DOTC jeepney modernization program that is being developed. 
The program is intended to be piloted in Metro Manila, with a potential for scale-up at a later 
stage depending on implementation success. The program intends to place a 15-year age cap 
on jeepneys, after which they will be replaced with cleaner options depending on their route 
operational characteristics. Based on the current age distribution of  jeepneys,62 it will take six 
years before all units are fully retired. The replacement schedule is provided in Table 13.

Technology Replacement Units to be Replaced
Electric Jeepneys 304
Euro 4 Diesel Jeepneys 33,729
Euro 4 Diesel Minibus 8635
Euro 4 Buses 885

Total 42,668

Table 12. Jeepney technology replacement distribution

Technology 2016 2017 2018 2019 2020 2021

Electric Jeepneys 244 13 10 8 6 23
Euro 4 Diesel Jeepneys 27,020 1,471 1,072 910 704 2,552
Euro 4 Diesel Minibus 6,917 377 274 233 180 654
Euro 4 Buses 709 39 28 24 18 67

Total 34,890 1,900 1,384 1,175 908 3,296

Table 13. Jeepney technology replacement schedule

61 GIZ (2015). Jeepney 
Modernization Study
62 Based on data provided by Land 
Transportation Franchising and 
Regulatory Board LTFRB
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The analysis used the Present Value method to analyze the cost of  investment based on interest 
rates from 2015 to 2050. Interest rates for the country are expected to be about 4% until 2020 
and vary minimally in the succeeding years.63 Based on this assumption, baseline costs were 
estimated using 4% interest rates. Additional analyses were conducted using 0% and 8% interest 
rates to determine the sensitivity of  the findings. Inflation was modeled based on future consumer 
price index projections, as shown in the figure below:64

The environmental benefits of  electric jeepneys are anchored on the energy mix of  the grid. 
Thus, analyses were conducted for both the baseline and low emissions development grid mix 
scenarios. Tax collections and employment values, on the other hand, are affected by the mode 
of  importation, which is assumed either as CKD or as CBU. The sensitivity of  the results to 
the mode of  importation was quantified by simulating vehicle importation scenarios for both 
CKD and CBU. A “Most Likely” importation model (described further in coming sections) was 
also simulated for the program evaluation. The figure below shows the elements included in the 
CBA. The ones in grey have been taken into account but are not directly monetized (i.e. energy 
impacts are monetized as fuel costs and associated taxes are applied; the emissions impacts are 
monetized through the associated health and non-health impacts).

63 Trading Economics (n.d.). 
Philippine Interest Rate Forecast. 
Retrieved from http://www.
tradingeconomics.com/philippines/
interest-rate/forecast
64 Trade Economics (n.d.). 
Philippine Consumer Price Index. 
Retrieved from http://www.
tradingeconomics.com/philippines/
consumer-price-index-cpi 
65 Ibid.
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It must be noted that there are relevant elements that were not covered in this study, such as those 
related to road safety and the drivability of  the vehicles. The DOTC supports the establishment 
of  standards for CLRV, and thus the agency supports a holistic view rather than a standalone 
engine retrofitting option. 

B. Description of Factors

Acquisition Cost

Based on a technology option assessment for the modernization of  the jeepney sector (GIZ, 
2015)14, the initial cost of  the selected jeepney technologies are shown in Table 14.

With the exception of  electric systems, the costs of  technology alternatives were assumed to only 
vary with inflation due to their state of  maturity. The costs of  electric jeepneys are expected 
to decrease over the years due to the projected reductions in EV components. Lithium Ion 
Phosphate battery costs are expected to decrease by 6% annually until 2020 before the cost 
eventually stabilizes (Lache et al, 2009).66 Traction motor costs, on the other hand, are projected 
to decrease by 2% annually until 2020 and by 1.7% thereafter until 2030, while motor controllers 
are projected to be 2% cheaper each year until their cost stabilizes in 2020 (Duleep et al, 2011).67   
Figure 19 shows the resulting electric jeepney “cost learning curve”.

Technology Initial Investment (2015 USD)
Electric Jeepneys1 20,430
Euro 4 Diesel Jeepneys 23,656
Euro 4 LPG Jeepneys 18,280
Diesel-Electric Hybrid Jeepney 33,849
Euro 4 Diesel Minibus 38,710
Euro 4 Diesel Bus 96,774

Table 14. Jeepney technology option market cost in 2015

Note:1 Excluding batteries as they will instead be rented out thus accounted for under operational costs

Figure 19. 
Electric jeepney 

“cost learning curve”

66 Lache R., Galves D., Nolan P., 
Sanger K, Kitaura T., Gehrke J., 
Toulemonde G., Rokossa T., Chang 
S. Rana S and V. Ha (2009). 
Electric Cars: Plugged-In 2. 
Deutsche Bank. 
67 Duleep G., Essen H, Kampman 
B. and Grunig M. (2011). 
Assessment of  Elecric Vehicle and 
Battery Technology. Impact of  
Electric Vehicles – Deliverables 2. 
Delft. CE Delft. 
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Operating Costs

The operational costs only took into account energy and maintenance costs. For energy cost 
estimation, the fuel economy of  jeepneys served as the basis for deriving fuel consumption before 
factoring in fuel costs. As shown earlier, jeepney fuel economy is correlated with route distance. 
To simplify the analysis, the pro-rated average consumption was based on the fuel economy of  
each route distance category (Table 15). 

No fuel economy deterioration factor was assumed since the projections were already based on 
in-use values. The performance of  conventional vehicles supplied in the market was assumed to 
have minimal changes overtime. However, it was assumed that developments in technology will 
improve the energy economy of  electric vehicles by 2% annually until 2035 (Becker and Sidhu 
2011).69

Future diesel and LPG prices were assumed to directly vary with projected global crude oil 
prices as provided by DECC (2015).70 However, projected changes in power costs took into 
consideration the future energy mix, fuel cost projections and power plant technology efficiency 
improvements as integrated by Del Mundo et al (2015) for the baseline and low emissions 
development energy mix scenarios. 

The energy cost adjustment factors are graphically summarized in the figure below. Inflation 
effects were also factored in to obtain instantaneous pricing for each year. 

Technology < 5 km 5 - 10 km 10-20 km > 20 km
Baseline Jeepney 4.20 5.70 7.18 7.76

Electric Jeepneys 3.4 3.4

Euro 4 Diesel Jeepneys 7.6 10.2 12.7 13.2
Euro 4 LPG Jeepneys 4.4 6.0 7.7 8.8

Diesel-Electric Hybrid Jeepney 12.9 13.1

Euro 4 Diesel Minibus 5.0 6.8 8.4 8.6
Euro 4 Diesel Bus 1.9 2.6 3.1 3.1

Table 15. Jeepney technology option fuel economy by route distance68

Source: GIZ (2015); electric systems not feasible for longer distances

68 Electric jeepneys and diesel-electric 
hybrid jeepneys (series) are not found 
to be feasible options for longer 
distance routes as operating in these 
routes requires high power due to 
higher speeds. The issue of  charging 
infrastructure also plays a role on 
these routes.
69 Becker T and I Sidhu (2009). 
Electric Vehicles in the United States 
: A New Model with Forecast to 
2030. Technology Brief. Center for 
Entrepreneurship and Technology. 
University of  California, Berkeley.
70 Department of  Energy and 
Climate Change and Energy 
(2014). DECC Fossil Fuel Price 
Projections. United Kingdom.

Figure 20. 
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For the maintenance costs, estimates were provided by the jeepney modernization study (GIZ 
2015) and are listed in Table 16. 

In the technology viability assessment, the maintenance costs of  conventional vehicle technologies 
were only adjusted for inflation, while expected reductions in battery, controller and traction 
motor costs were factored in to the parts replacement costs of  electric and hybrid diesel-electric 
jeepneys to estimate maintenance costs through the years.

Local Environmental Impacts

The local environmental impacts in this report cover health and non-health damage. The health 
impacts take into account respiratory illnesses and premature mortality caused by PM, NOx and 
SOx emissions emanating from vehicle tailpipes and from power generation (electric vehicles).

Local non-health impacts take into account corresponding visibility reduction, soiling and 
material damage. The modeling of  local health and non-health costs is both complicated and 
time-consuming. It requires the quantification of  emissions, air dispersion modeling, and the 
correlation of  health and emissions data in the geographical area of  focus. The conducting of  
such a detailed study was not possible under this project due to available resources and time. To 
simplify the process, a rapid assessment method was adopted using emissions-based damage cost 
factors derived from Lvovsky et al (2000)71, shown in Table 17.72

Technology Maintenance Cost 
per km

Baseline Jeepney 1.16
Electric Jeepney 3.31
Euro 4 Diesel 1.28
Euro 4 LPG 0.90
Diesel-Electric Hybrid Jeepney 1.06
Euro 4 Diesel Minibus 1.63
Euro 4 Diesel Bus 4.34

Table 16. Jeepney technology option maintenance cost

Note: Based on estimated costs for 2015 

71  Lvovsky K., Hughes G., 
Maddison D., Ostro B. and D. 
Pearce (2000). Environmental 
Cost of  Fossil Fuel – A Rapid 
Assessment Method with Application 
to Six Cities. Environment 
Department Papers. World Bank
72 This study looked into the health 
and non-health impacts of  fuel 
burning on 6 cities, including Metro 
Manila. This approach was the 
most feasible for this cost-benefit 
analysis as information to do a 
comprehensive assessment will have 
to be generated through a multi-year, 
multi-step methodology including 
emissions inventory, dispersion 
modeling, dose-response studies and 
corroborative studies such as source 
apportionment.   PM SOx NOx

Vehicle Emissions
Health 15,724.00 2,011.00 743.00
Non-Health 2,218.00 1,172.00 522.00
Power Plant Emissions
Health 289.48 27.54 9.75
Non-Health 55.52 33.46 14.25

Table 17. Health and non-health damage factors (USD per ton)

Source: Lvovsky et al (2000)
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The degree of  health damage (in USD per ton) varies proportionally with the amount of  exposed 
population. Thus, the values were adjusted in accordance with population density as calculated 
from the projected population in Metro Manila (shown in the figure below).73

The non-health impacts are mostly dominated by damage to infrastructure. In the absence of  
historical data on the total value of  infrastructure, it was assumed that real estate and infrastructure 
growth varied proportionally with population growth. 

The figures were also adjusted for inflation, with 1993 as the base.74 The historical Consumer 
Price Index (CPI) was used to project values to 2015, while future figures were adjusted based on 
the CPI figures provided earlier. 

Greenhouse Gas Social Cost

In order to account for the damages brought about by climate change, the social cost of  GHGs 
have been integrated into the analysis. Currently, there are no country-specific values on the 
social costs of  GHG emissions for the Philippines. The greenhouse social cost factor used for this 
study was provided by Waldhoff et al (2011)75, which estimated social damage costs for the main 
GHGs (as shown in Table 18).

Employment Value

The value of  employment quantified in this study was limited to employment generated through 
vehicle assembly and local parts manufacturing. In the absence of  comprehensive data on 
employment provided by the local vehicle and parts manufacturing industry, unit factors from 

Figure 21. 
Metro Manila 

population 
projections 

(thousands)

CO2 CO CH4 N2O
8 16 205 5900

Table 18. Social costs of GHG emissions (USD/ton)

Source: Waldhoff, et al (2011)

73  Philippine Statistic Authority 
(n.d.) Population Projections. 
Retrieved from http://www.nscb.
gov.ph/secstat/d_popnProj.asp
74 Lvosky (2000) were computed 
using 1993 values. 
75 Waldhoff S., Anthoff D., 
Rose S. and Tol R. (2011). 
The Marginal Damage Cost of  
Different Gases: An Application 
of  Fund. Economics. No.2011-
43. Retrieved from http://www.
economics-ejournal.org/economics/
discussionpapers/2011-43
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It is assumed that the manpower hours required to assemble a jeepney-like vehicle are similar 
to the average figures for large non-premium utility vehicles. While this may not be true for 
the current jeepney industry, which is more labor intensive, this will be the case for vehicles 
to be supplied under the planned jeepney modernization program. The vehicle standards 
that will eventually be formulated will require advancements both in vehicle technology and 
manufacturing processes.

Data from Aldaba (2008)77 indicated that the local industry supplied 23% of  the parts integrated 
in vehicles manufactured in the country in terms of  cost.78 An analysis of  the automotive parts 
manufacturing industry in the United States provides the amount of  annual jobs created for 
every billion USD cost of  goods produced.79 By adjusting the average figure to the Philippine 
cost of  living using the United States-Philippines purchasing power parity,80 it is estimated that 
9,400 jobs will be created annually for every billion USD of  automotive parts produced locally.

Multiplying the number of  jobs created for each unit cost of  automotive parts produced and 
the number of  hours spent by each worker per year provides the number of  manpower hours 
required to supply the parts sourced locally.81 

Company/Plant Manpower hours per unit
GM Arlington Plant 23.54
DC Newark Plant 25.99
GM Janesville Plant 26.3
Average 25.28

Table 19. Vehicle assembly manpower requirements per unit assembled76

Source: Harbour Consulting (2007)

76 For Large Non-Premium Utility 
Vehicles
77 Aldaba R.M. (2008). A call 
for strategic government-industry 
coordination. The autobus is leaving. 
Can the Philippines catch it? Policy 
Notes. No. 2008-02. Philippine 
Institute for Development Studies.
78 The parts production job creation 
was computed based on the cost of  
parts produced.
79 U.S. Department of  Commerce 
(2011). On the Road: U.S. 
Automotive Parts Industry Annual 
Assessment. Office of  Transportation 
and Machinery. U.S. Department 
of  Commerce
80 Philippine-United States 
Purchasing Power Parity Ratio is 
0.41 as computed from The World 
Bank (n.d.). PPP Conversion Factor, 
GDP (LCU per International 
USD). WB International 
Comparison program database. 
(data.worldbank.org/indicator/
PA.NUS.PPP - Data for 2011-15)
81 Thousand jobs/BUSD goods x 
manpower hours/unit assembled = 
manpower hours. Note that battery, 
controllers and traction motors are 
not excluded from the total value 
of  EVs as they are all assumed 
imported.

Year 1,000 Jobs per Billion USD of  Goods Produced
2003 4.011
2004 4.001
2005 3.994
2006 3.817
2007 3.544
2008 3.873
2009 3.911
2010 3.355

Average (U.S.) 3.813
Local Job Generation per Billion USD (Philippines ) 9.40

other countries were instead used. An analysis of  the productivity of  the auto industry in the 
United States on the total manpower hours required to assemble large non-premium utility 
vehicles in various plants is shown in Table 19.

Table 20. Automotive parts manufacturing job creation factor
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Employment provided by the production of  spare parts for the maintenance of  the units was 
assumed to balance with the current figures provided by the maintenance of  existing units, and 
were thus ignored. Once the manpower hours required were determined, the corresponding 
value of  employment was computed based on the average annual salary of  personnel from 
vehicle assembly, metalwork and machining provided below and minus the income tax, assumed 
at 12%.

Future figures were adjusted accordingly in line with projected inflation rates. Three employment-
generation scenarios were simulated: a scenario for CKD supply mode, CBU supply mode and 
the most likely scenario. The “most likely scenario” is described as follows.

It assumes that electric jeepneys and Euro 4 LPG units will be sourced locally, while a one-year 
lead time will be required before locally assembled units of  Euro 4 diesel, diesel-electric hybrids 
and Euro 4 minibuses become available. Considering the technical complexity and investment 
required, it is assumed that Euro 4 buses will be continually imported. Bus suppliers from China 
and other countries are fairly mature, to the extent that local assembly will have a hard time 
competing.

Internal Revenue Generation

Sources of  internal revenue would come from a set of  taxes and tariffs that include vehicle sales 
taxes and importation tariffs, fuel and energy taxes, maintenance-related sales taxes and vehicle 
assembly and manufacturing income taxes. Each are discussed as follows:

1. VEHICLE SALES TAXES
Internal revenue generation from vehicle acquisition is traced from importation tariffs 
(Table 23) and value-added taxes (12% of  landed cost). Excise taxes do not apply to 
vehicles with 10 or more passengers.

Industry NET Annual Salary (USD)
Vehicle Assembly 11,075.2
Metalwork and Machining 4,817.2

Table 21. Average net annual salary in 2012

Source: Philippine Statistics Authority (2014) 82

Technology Supply Mode
Electric Jeepneys CKD

Euro 4 Diesel Jeepneys CKD starting 2017
Euro 4 LPG Jeepneys CKD

Diesel-Electric Hybrid Jeepney CKD starting 2017
Euro 4 Diesel Minibus CKD starting 2017

Euro 4 Buses CBU

Table 22. Description of the “most likely scenario”

82 Philippine Statistic Authority 
(2014). 2012 Census of  
Philippine Business and Industry 
- Manufacturing Sector for All 
Establishments : Final Results. 
Retrieved from https://psa.
gov.ph/content/2012-census-
philippine-business-and-industry-
manufacturing-sector-all-
establishments-final
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2. FUEL AND ENERGY TAXES
The Philippines does not levy importation tariffs and excise taxes on diesel fuel 
and LPG. Diesel and LPG taxes are therefore limited to the 12% value-added tax. 
However, internal revenue generation from power sales is traced from fuel, power 
generation and distribution sales. The corresponding fuel consumed by type for power 
production based on energy mix projections were computed and levied at the rates as 
described in Table 24.

The average figures for 2015 indicated that total taxes collected for power generation 
and distribution accounted for 11.3%83 of  the retail cost. This included the value-
added tax and other missionary charges. 

3. TAXES FROM VEHICLE MAINTENANCE
This consists of  service and parts sales value-added taxes and the importation tariff 
from imported spare parts. A 12% VAT was levied to the maintenance estimates 
provided earlier, while a 3% importation tariff was assumed for externally sourced 
maintenance spare parts. It was assumed that imported spare parts accounted for 50% 
of  the maintenance costs for conventional technologies, while traction motors, battery 
and controllers were all assumed imported for the electric driven systems. 

4. INCOME TAXES
Only income taxes from vehicle manufacturing were considered as other aspects were 
expected to level out with the existing system. An average of  25% income tax was 
levied on the employment value discussed earlier.

5.2. Results and Discussion

This section presents and discusses the results of  the CBA of  the different jeepney alternative 
technologies and the Jeepney Market Transformation program planned for Metro Manila. 

CBU CKD Parts

15% 3% 3%

Table 23. Importation tariff rates

Tax Item Crude Bunker Oil Coal Natural Gas

Importation Tariff 3% 0% 3% 7%

Excise Tax 0% 0% 0.22 USD/met-
ric  ton 0%

VAT 12% 12% 12% 12%

Table 24. Power generation fuel tariff and tax rates

83 Manila Electric Company (n.d.). 
Understanding the Bill.Power –up 
Forum Series.
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A. Technology Assessment

Table 25 provides the cost-benefit breakdown of  each of  the alternative jeepney technologies at 
a 4% interest rate and a CKD vehicle importation mode. In all cases, the operational savings and 
health impact reductions dominate the benefits provided. These include other components, such 
as GHG mitigation, employment value and tax collection for most technologies. The replacement 
of  jeepneys with higher capacity alternatives, such as buses and minibuses, provides the highest 
benefits. This can be traced to the reduction in vehicle kilometers travelled translating to higher 
operational savings and lower emissions. 

It is interesting to note that the shift to electric jeepneys will not provide GHG benefits under the 
baseline electricity grid scenario. This is because the baseline grid mix projection is expected to 
be dominated by coal, thus the increasing grid GHG emission factor over time. 

In addition, the shift to Euro 4 LPG units is expected to translate to higher operational costs and 
negative GHG effects. The higher operational costs can be traced to increases in fuel costs. 

Technology Initial Invest-
ment

Operational 
Savings

Health 
Benefits

Non-Health 
Benefits GHG Savings Tax Collec-

tions

Employment 
Income 

generated
Total

Electric Jeepneys (Base-
line Scenario ) -20,430 27,716 19,522 4,157 -1,470 3,076 276 32,848

Electric Jeepneys 
(LEDS Scenario ) -20,430 27,029 19,598 4,228 314 3,154 276 34,168

Euro 4 Diesel Jeepneys -23,656 24,520 16,616 3,205 928 310 303 22,227

Euro 4 LPG Jeepneys -18,280 -28,856 19,014 3,878 -349 15,162 258 -9,173

Diesel-Electric Hybrid 
Jeepney -33,849 34,376 17,802 3,611 1,233 539 388 24,099

Euro 4 Diesel Minibus -38,710 75,513 34,745 6,951 2,415 -3,906 267 77,274

Euro 4 Diesel Bus -96,774 105,511 66,405 12,799 3,685 555 361 92,542

Table 25. Costs and benefits of jeepney alternative technologies under 
the CKD supply mode (USD/vehicle) 84

Figure 22. 
Cost-benefit 

breakdown by 
technology, CKD 

supply mode 
scenario (USD/

vehicle)

84 Assessed for 15 years of  
operations.
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Table 26 provides the amount of  benefits relative to the investment required. Values less than 
1 indicate that the cost outweighs the benefit. The results show that of  the options assessed, the 
adoption of  LPG units is estimated to have costs outweighing total benefits. As discussed earlier, 
operational savings and health benefits dominate the positive aspects of  the technologies. The 
cost-benefit ratio for operational savings indicates that the present value of  the total lifetime 
operational savings of  the other technologies outweighs their cost of  acquisition. This is most 
evident for minibuses and electric jeepneys.

While the acquisition of  replacement units from external sources eliminates the employment 
value of  assembling the units locally, it translates to higher internal revenue generation traced 
from importation tariffs. 

Technology Operational 
Savings

Health 
Benefits

Non-
Health 
Benefits

GHG Miti-
gation Social 
Benefits

Tax Collec-
tion

Employment In-
come generated Total

Electric Jeepneys ( Baseline Scenario ) 1.357 0.956 0.203 -0.072 0.151 0.014 2.608

Electric Jeepneys ( LEDS Scenario ) 1.323 0.959 0.207 0.015 0.154 0.014 2.672

Euro 4 Diesel Jeepneys 1.037 0.702 0.135 0.039 0.013 0.013 1.940

Euro 4 LPG Jeepneys -1.579 1.040 0.212 -0.019 0.829 0.014 0.498

Diesel-Electric Hybrid Jeepney 1.016 0.526 0.107 0.036 0.016 0.011 1.712

Euro 4 Diesel Minibus 1.951 0.898 0.180 0.062 -0.101 0.007 2.996

Euro 4 Diesel Bus 1.090 0.686 0. 132 0.038 0.006 0.004 1.956

Table 26. Cost-benefit ratio for CKD supply mode

Figure 23. 
Cost-benefit 

ratio percentage 
change under 

CBU supply 
mode

The added internal revenue generated outweighs the losses in employment value and income 
taxes as shown by the increases in the total cost-benefit ratio (Figure 19). The increase in amount 
ranged from about 2.5% to 9.5%, with Euro 4 LPG units exhibiting the highest improvements. 
This can be traced to their lower base cost-benefit ratios.  However, the employment analysis 
covered in the study is far from exhaustive and is limited to the monetization of  the hours of  
labor needed to produce parts and for the assembly of  vehicles. The wider developmental 
impacts (e.g. increased opportunities for the families of  those to be employed) need to be taken 
into consideration and can be included in future analysis; for example, using a multi-criteria 
analysis (MCA) approach. 
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B. Program Assessment

Table 27 and Figure 25 present the breakdown of  the cost and benefits of  the jeepney 
modernization program for Metro Manila, considering the different “supply modes” assessed.  

As expected, the operational savings and health benefits account for the bulk of  the program’s 
benefits. The net internal revenue generation benefits from the sales of  new vehicles and jobs 
created are limited by the reduction in fuel and energy taxes. Under the CKD supply scenario, 
these benefits are very minimal and are negated by the other components. 

Figure 24 shows changes to the cost-benefit ratio for the 0% to 8% interest rates for the different 
technologies under the CKD supply mode.  Generally, the benefits increase as interest is lowered, 
with changes approaching about 35% at 0% annual interest. However, benefits are reduced to 
about 22% as interest rates increase to 8%. This is basically due to the lower present value of  
future benefits in higher interest rates. The trends are true except for the Euro 4 LPG units, where 
the changes varied directly with the interest rates. It can be recalled that the technology has 
negative operational savings and GHG mitigation benefits, thus explaining the trend observed. 

Figure 24. 
Sensitivity of cost-

benefit ratio of 
technology options 

with interest rates 
under the CKD 

scenario

Scenario Initial 
Investment

Operational 
Savings

Health 
Benefits

Non-
Health 
Benefits

GHG 
Savings

Tax 
Benefits

Employment 
Income 
generated

Total

Completely 
Knock Down 
Units

                
(1,192,682)

                      
1,583,641 

                
922,394 

                             
180,178 

            
54,797 

          
(23,586)

            
12,936 

             
1,537,677 

Completely 
Built Units

                
(1,192,682)

                      
1,583,641 

                
922,394 

                             
180,178 

            
54,797 

            
82,173 

                         
-   

             
1,630,501 

Most Likely 
Scenario

                
(1,192,682)

                      
1,583,641 

                
922,394 

                             
180,178 

            
54,797 

            
82,354 

               
2,471 

             
1,633,153 

Table 27. Metro Manila jeepney modernization total costs and benefits 
(USD $1000) 85

85 The analysis utilizes the baseline 
grid mix.
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Note: The base interest rate (depicted by 0%) is 4%
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Table 28 provides the corresponding cost-benefit ratio. The vehicle supply mode does not affect 
the operational savings and environmental benefits as expected (as these do not change based 
on whether the vehicles are supplied completely built or are assembled). The higher importation 
tariff levied to imported units provides enough revenue to negate the lost income tax generation 
opportunities from assembling the units internally. 

Figure 25. 
Cost-benefit analysis 

of the program under 
different supply 

modes (USD) 86

86 The analysis utilizes the baseline 
grid mix.

Scenario Operation-
al Savings

Health 
Benefits

Non-
Health 
Benefits

GHG 
Savings

Tax Ben-
efits

Employ-
ment 

Income 
generated

Total

Completely 
Knock Down 
Units

1.328 0.77338 0.15107 0.0459 -0.01978 0.011 2.289

Completely 
Built Units 1.328 0.77338 0.15107 0.0459 0.06890 0.000 2.367

Most Likely 
Scenario 1.328 0.77338 0.15107 0.0459 0.06905 0.002 2.369

Table 28. Cost-benefit ratio of the Metro Manila jeepney modernization program 

Operational savings under the low emissions grid mix scenario are lower due to the higher 
power unit cost. For the same reason, internal revenue generation is higher to a minimal degree. 
Similarly, health, non-health and GHG mitigation benefits are also higher. However, the increase 
in operational costs outweighs the added benefits, resulting in minimal reductions in the overall 
cost-benefit ratio. Overall, however, the effect is minimal, as shown in Figure 26.

Figure 26. 
Percentage 

change of 
cost-benefit 
ratio under 

low emissions 
grid mix
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Similar to the effect on the cost-benefit ratio of  the technologies assessed, the cost-benefit ratio 
of  the jeepney modernization program in Metro Manila is indirectly proportional with interest 
rates. The lower rate of  change is traced to lower benefits obtained by units changed in later 
years. It can be recalled that fuel costs and the coal share in the baseline grid mix increase with 
time, leading to reductions in operational savings and environmental benefits. 

The shift to buses provides the highest benefits among the technologies evaluated, followed by the 
Euro 4 diesel minibuses. Electric jeepneys provide the most return on investment over time, with 
the assumption that battery and electric components will eventually fall in the future. However, 
this is not the case if  component costs are based on current figures. While providing higher net 
benefits than Euro 4 diesel jeepneys, hybrid diesel-electric units provide lower cost-benefit ratios 
because of  the higher initial cost. The negative operational savings provided by Euro 4 LPG 
units pose issues for their adoption.

The benefits of  modernizing jeepneys using the technology replacement proposal evaluated 
justifies the investment costs and should be pursued. This is premised on the understanding that 
it will have to be revised vis-a-vis the route rationalization that will soon be conducted. The next 
section describes the recommended technology adoption plan, as well as recommendations for 
the financing scheme and the other supporting mechanisms for the modernization program.
 

Figure 27. 
Sensitivity 

of the cost-
benefit ratio 

of program 
supply 

scenario with 
interest rates
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SUMMARY AND RECOMMENDATIONS

Summary and 
Recommendations

The study evaluated the cost-benefits of  technological options and complementary measures 
that can be explored to support the government’s proposed jeepney modernization program. 
The following recommendations are suggested for consideration and further discussion.       

Technology Adoption

Based on the findings of  the cost- benefit analysis, the following recommendations are put 
forward for consideration in the finalization of  the technology replacement plan:

• The adoption of  electric jeepneys initially in short and flat routes in central 
business districts. This could be expanded when battery and other electric component 
costs drop and performance improves as projected. Critical in the adoption of  electricity-
driven systems is consideration of  the electricity mix. The operational savings under the 
low emissions grid scenario become lower (against the baseline grid scenario) due to the 
higher power costs. More detailed and localized quantification of  the differences in terms 
of  the health and non-health benefits is needed.

• The adoption of  Euro 4 diesel jeepneys in routes where electric jeepneys 
cannot initially be adopted. These models are readily available and can be availed 
upon with relatively competitive upfront prices. These lower emission diesel vehicles can fill 
the intermediate gap brought about by the current limitations in charging infrastructure, 
as well as the inherent characteristics of  the routes where the operation of  electric jeepneys 
is not feasible in the near future.

• The adoption of  minibuses and buses when financially viable and 
operationally feasible. Daily mileage and load factors vary greatly depending on the 
route. These factors significantly affect the amount of  savings provided in the shift, and 
thus should be carefully considered in the evaluation. 

The employment value and income taxes provided by assembling the vehicles and sourcing 23% 
of  the parts locally was found to be slightly lower compared to the lost revenue from importation 
tariffs should the vehicles be fully imported. Nevertheless, the government may decide to lock out 
supply contracts only to locally assembled vehicles beyond a lead time provided for prospective 
suppliers to set up local assembly plant to generate additional jobs. Although the analysis 
showed that the internal revenue generation impacts of  a CBU approach are higher than those 
of  a CKD approach, future decision-making can take into consideration wider developmental 
impacts through approaches such as multi-criteria analysis. 
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The analysis of  the proposed jeepney modernization program, which embodies a combination of  
different technologies (suited for different types of  routes) shows that the program can potentially 
result in highly significant savings (monetized benefits). These figures can support the case for 
implementing such a program, initially for Metro Manila, and can later be scaled up for the 
entire country. 

Financing Mechanism

Noting that the health impacts of  air pollution are significant (about 1.5% of  the country’s GDP), 
it is imperative for the government to support programs that reduce, if  not eliminate, its causes. 

The financing scheme discussion considered the Special Vehicle Pollution Control Fund 
(SVPCF) as a seed fund to enable the government to provide a guarantee scheme to facilitate the 
acquisition of  new jeepney vehicles. Although there are already existing proposed frameworks 
for the financing scheme, a decision on government support needs to be finalized. As mentioned, 
critical considerations include a long-term amortization period (in order to make the monthly 
amortization levels feasible for owners and drivers) and equity payment support.  A vehicle 
scrapping scheme will have to be integrated into the financing scheme as this will ensure that the 
old vehicles will not be re-circulated back into public transport systems elsewhere in the country. 
This will also provide a mechanism for buy-back payments equivalent to the replacement vehicle 
down payment. The initial payment, normally 20% of  the total cost, is a major barrier to the 
adoption of  newer vehicles. Similar programs have been introduced in other countries to address 
the high acquisition costs and facilitate the diffusion of  cleaner public vehicles. The benefits 
of  such a subsidy to the general population would, however, have to be properly considered to 
justify the program relative to the General Appropriations Act. As there are proposals for issuing 
mandatory age limits for jeepneys, it is recommended that such an issuance be accompanied by 
the establishment of  the supporting financing mechanism. The provision of  such will increase 
the chances of  success as concrete alternatives will be available for the sector. The provision of  
subsidies will give the government the moral ground to push for the scrapping and replacement 
of  old units.

The jeepney issue is more than the use of  old polluting engines. It is embedded in a complex web 
of  issues, including vehicle maintenance and inspection, safety assurance, weak implementation 
of  traffic laws and standards, among others. Addressing the sector’s challenges is contingent on 
ensuring that the societal impacts of  any modernization effort are minimized. To ensure that 
the various issues are addressed and benefits are maximized, it is recommended to bundle other 
supporting mechanisms with financing support, including fleet consolidation and management, 
mandating maximum vehicle operational age, applying appropriate vehicle standards, route 
rationalization, and strict enforcement of  compliance to jeepney loading and unloading points 
and other traffic rules. 
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Fleet Consolidation and Management

This recommendation is necessary to implement a successful jeepney modernization program 
to complement the cost-benefit analysis of  options presented. The consolidation of  jeepney 
fleets (and management) is an important aspect of  the jeepney modernization program for the 
following reasons:

• It manages the financing risk
• It facilitates the sourcing of  other revenue streams
• It ensures proper maintenance of  vehicles at a lower cost
• It controls the deployment of  vehicles for optimum operational and service efficiency
• It facilitates conformance to jeepney stops

The fleet management company lowers the financing risk by ensuring that: (a) the amortization 
payments are regularly collected and remitted; (b) the vehicles are properly managed and secured; 
and (c) possibly provide co-funding or collateral in some cases. Sourcing other revenue streams 
collectively for the whole fleet provides room for negotiation. The same would be true for supply 
and service agreements in terms of  lowering maintenance and operations costs. 

Optimizing vehicle deployment is another avenue for operational cost reduction, and ensures 
transport service quality. However, this is only possible if  all vehicles in the route are fleet 
managed by a single company, or if  a joint deployment plan is developed and followed by all 
fleet management companies operating on the route. This also requires investments in back-end 
systems (GPS and CCTV, IT tools, Operations Command Post, automated payment systems) in 
which the fleet company can invest. 

Fleet companies will be tasked with ensuring their units follow the jeepney stops on their routes. 
Instituting formal employee-employer relationships between drivers and fleet companies is 
expected to ease this problem. In addition, the back-end tools mentioned earlier would also play 
a big part. 

GIZ (2015) documented the experiences of  existing attempts to consolidate jeepney fleets on 
some routes in Metro Manila and summarized the key learning as follows:
 

• Managing jeepney fleets requires substantial investment, competent business planning 
and very good negotiation and management skills
• A properly designed fleet management program could be technically and financially 
viable
• No single formula would work. Business plans and operational designs needs to be 
customized based on the actual situation on the ground
• It is easier to implement fleet management in developmental routes
• The optimization of  jeepney operations requires that all units in the route are fleet-
managed, but this is only possible if  it is made compulsory or policies are put in place 
making it significantly advantageous for jeepney operators to have their units fleet-managed 
• The jeepney financing program is very important to accelerate the introduction of  fleet-
managed jeepney routes 
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Fleet management and consolidation can also facilitate easier modalities in terms of  buying out 
existing units (and franchises) and can work towards the defragmentation of  the sector. Existing 
arrangements relating to fleet management in the jeepney sector include the provision of  company 
shares to the operators (with monthly releases of  dividends) or a service contracting arrangement 
(operators pay the fleet management company for the management and maintenance of  units).

Fleet consolidation will be a very challenging task, as demonstrated by previous experiences in 
the sector. Considering the politicized nature of  the sector, the successful implementation of  
fleet management depends on the political will of  the government to push for it. In addition, 
stringent prequalification requirements for fleet management companies need to be formulated 
to ensure that the program is properly implemented. It is also recommended for a pilot phase 
to be introduced initially in cooperation with the existing fleet management companies and 
selected transport cooperatives to gain more experience and further fine tune possible models 
before the program is fully implemented. It can be noted that there are a number of  routes fully 
managed by transport cooperatives, with franchises granted collectively to the cooperative rather 
than individually. 

Route Rationalization

As stated earlier, public transport in Metro Manila is far from efficient with buses, jeepneys, 
tricycles, AUVs and rail-based service routes intertwined with one another. Current jeepney routes 
were based on outdated travel demand and need be reassessed relative to current requirements 
and mass transport plans. Under a more rationalized network, the number of  jeepneys required 
may not be as high as they are at present. In such a scenario, funding requirements for the 
jeepney modernization program may not as high as those provided in this report. However, 
strategies need to be put in place to manage and provide livelihood options for potentially 
displaced jeepneys driver-operators and other affected stakeholders.  

Other Policy Recommendations

The study discussed the major gaps hindering the adoption of  cleaner technologies and fuels in 
the jeepney sector. A “push factor” towards the scrapping of  old and dilapidated jeepneys can 
be established through the mandate of  the aforementioned age limit. However, this would have 
to entail a financing mechanism that will support the intended modernization process. On the 
other hand, the passage of  the Senate bill on providing additional incentives for the production, 
assembly or usage of  alternative fueled vehicles can substantially “pull” demand and supply 
towards such vehicles. 

On the vehicle emission standards for new vehicles, further discussion on the adoption of  more 
stringent standards in the future (i.e. Euro 5 or 6) must be initiated. The advancement of  the 
standards only covers vehicles with new bodies and engines, and are not applicable to vehicles 
that have historically dominated the jeepney market (old engines). Therefore, a review of  the in-
use standards and testing methods is also necessary. More importantly, a national comprehensive 
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MVIS system needs to be put in place in order to properly address pollution from in-use motor 
vehicles. 

Similar initiatives to modernize jeepneys in the past have been introduced but have not been 
successful. These experiences have weakened the trust of  the sector for such initiatives and newer 
technologies. In addition, some sections of  the industry also view such initiatives as threats to 
their livelihood. The advantages and benefits of  the modernization program and other attached 
mechanisms would have to be successfully demonstrated to build trust among stakeholders. The 
public transport sector, as well as the riding public, need to experience the benefits (potentially 
through pilot projects) so they eventually will clamor for the adoption of  improved technologies 
and indeed the entire program. 

A technology trust-building program should be developed and implemented to demonstrate 
the technical performance and economics of  these alternative technologies, and to address the 
“technology inertia” issue among drivers and operators. Standardized on-the-ground testing of  
the different technologies needs to be conducted in order to generate transparent, reliable and 
replicable information on the “real-world” impact of  these technologies. A supporting capacity 
building program for jeepney operators and drivers needs to be implemented, as well to debunk 
common misconceptions that ultimately impact the performance of  their vehicles.
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FEa HC CO Nox CO2 N2O SO2 CH4 PM NMHC

Baseline Jeepney (Actual) 5.65 0.883 2.818 1.552 459.847 0.000 0.002 0.021 0.461 0.860

Electric Jeepneys ( Baseline ) 3.38 0.015 0.644 0.720 770.962 0.014 1.362 0.014 0.071 770.962

Electric Jeepneys ( LEDS ) 3.38 0.009 0.327 0.369 392.102 0.007 0.674 0.008 0.036 392.102

Euro 4 Diesel Jeepneys 10.05 0.017 0.072 0.673 257.542 0.011 0.001 0.000 0.051 0.017

Euro 4 LPG Jeepneys 6.00 0.035 0.171 0.334 529.063 0.016 0.000 0.000 0.002 0.036
Diesel-Electric Hybrid 
Jeepney 12.96 0.013 0.134 0.430 194.921 0.007 0.001 0.000 0.030 0.013

Euro 4 Diesel Minibus 6.66 0.026 0.109 1.014 387.738 0.017 0.002 0.001 0.077 0.025

Euro 4 Diesel Bus 2.49 0.070 0.292 2.707 1035.822 0.046 0.006 0.002 0.205 0.068

ANNEX 1: 
Technology Specific Average Fuel Economy and Emission Factors

a : Fuel economy values are in kilometers/liter except for electric (km/kwh), LPG (km/kg)
The emission factors are shown in grams/vehicle kilometer
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