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1 BACKGROUND 
 

Traffic congestion has been a bane of most people’s daily 

lives, as each is subject to the unnecessarily long travel 

times whether they use their own vehicles or take public 

transportation. Such is the case why in many situations, 

travel times between origins and destinations are highly 

variable and becoming more and more unpredictable. In 

some cases, predictability is achieved but in a negative sense. 

That is, there is that certainty that certain roads will be 

congested during particular times of the day that are not the 

AM or PM peak hours. In fact, peak hours no longer refer to 

essentially an hour in the morning and another in the 

afternoon as peak periods have been stretching through the 

years. So much so that modern popular theories even point 

to traffic congestion to be the root of the so-called “Filipino 

Time” that is associated with people being late for 

appointments. 

 

The National Center for Transportation Studies conducted a 

study on the economic impact of traffic congestion in Metro 

Manila (2000) for the Legislative Executive Development 

Advisory Council (LEDAC) and the National Economic 

Development Authority (NEDA). The study employed data 

and models derived from the then recently completed Metro 

Manila Urban Transportation Integration Study (MMUTIS, 

1999) to come up with an estimate of the cost of congestion 

for Metro Manila.  

 

The study was not widely publicized but was referred to in a 

number of presentations made by its authors and Fellows at 

the NCTS. Eventually, it was featured about 7 years later in 

a special report whose front page is illustrated in Figure 1. 

 

 
Fig. 1 Old newspaper headline 

 

Since then, the study has been referred to in many other 

presentations and publications including those by the DOTC, 

the DPWH and the MMDA in various venues, especially 

when sustainable transport is being discussed. 

 

2 OBJECTIVES  
 
The objectives of this study are the following: 

a. Review the outcomes of a study on the economic 
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impact of traffic congestion in Metro Manila; 

b. Assess the costs of congestion over the last decade; 

and 

c. Recommend the way forward for addressing 

congestion towards better economic benefits for 

Metro Manila and the country. 

 

In the process, the paper will be defining congestion and the 

way it is measured or assessed. 

 

 

3 DEFINING CONGESTION  
 
3.1 Causes of congestion 

Road traffic congestion is the result of road facilities not 

being able to handle the volume of vehicles passing through. 

It is a case of supply vs. demand where road space 

represents the supply side for transportation while motor 

vehicles represent the demand side.  

 

The roots of traffic congestion may be traced to the trip 

generation characteristic of land uses, which include trip 

making behavior as well as the modal choice of individual 

travelers. Most congestion may be predictable with respect 

to time of day and we often associate morning and afternoon 

peak hours with traffic jams. Figure 2 shows typical peak 

morning congestion along Commonwealth Avenue taken 

from atop the pedestrian overpass at Philcoa. 

 

 

Fig. 2 Morning peak traffic congestion along 

Commonwealth Avenue 

 

There are also congestion caused by incidents and other 

temporary conditions. Road crashes and vehicle breakdowns 

may cause traffic jams along with road works and flooding 

from heavy rains. 

 

3.2 Level of service 

The level of service (LOS) is a qualitative measure of traffic 

conditions along a facility. Suitable measures of 

Effectiveness (MOE) are used as quantitative parameters 

describing LOS. There are many LOS criteria for different 

transport facilities or systems. Among the most appreciated 

are intersection and road LOS, which are shown in Tables 1 

and 2. 

 

Table 1 Signalized intersection level of service 

LOS 
Stopped delay 

per vehicle 
(sec) 

Qualitative 
Description 

A ≤ 10.0 

Progression is extremely 
favorable and most 
vehicles arrive during the 
green phase. Most vehicles 
don’t stop at all. 

B > 10.0 – 20.0 

Good progression with 
short cycle lengths. More 
vehicles stop than for LOS 
A. 

C > 20.0 – 35.0 

Individual cycle failures 
may begin to appear. The 
number of vehicles 
stopping is significant, 
though many still pass 
through without stopping. 

D > 35.0 – 55.0 

Longer delays may result 
from some combination of 
unfavorable progression, 
long cycle lengths, or high 
v/c ratios. Many vehicles 
stop. Cycle failures 
noticeable. 

E > 55.0 – 80.0 
Poor progression, high 
cycle lengths. Cycle failures 
are frequent. 

F > 80.0 

Oversaturation occurs – 
arrival flow rates exceed 
capacity of intersection. 
Generally unacceptable 
delays to most drivers. 

Source: US Highway Capacity Manual, 2000. 

 

Table 2 Highway LOS in the Philippines 

LOS 
Volume/Capacity 

Ratio 
Description 

A Less than 0.20 Free flow traffic 

B 0.21 - 0.50 Free flow traffic 

C 0.51 - 0.70 Moderate traffic 

D 0.71 - 0.85 
Moderate / heavy 

traffic 

E 0.86 - 1.00 Heavy traffic 

F Greater than 1.0 
Forced flow, stop and 

go 

Source: DPWH Highway Planning Manual, 2003 

 

The Philippines does not have comprehensive LOS criteria. 

In most cases, only road LOS (as shown in Table 2) is used 

despite the obvious applicability of intersection LOS for 

both signalized and unsignalized intersections. But even in 

this case of road LOS, the use of volume to capacity ratio 

(VCR) might not be appropriate. That is, there are other 

MOEs that may be more appropriate depending on the type 

of road such as travel speed or road density. In urban areas, 
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intersections determine the performance of networks since 

these junctions control or dictate the flow of traffic. 

 

3.3 Desirable conditions 

Is there such a thing as good congestion and bad congestion? 

There should be, based on the discussions in the previous 

sections of this paper, where peak period conditions were 

cited as the predictable kind of traffic. Congestion is not 

entirely bad since it is an indication of progress and no 

congestion at all is synonymous to inactivity. Such 

predictable congestion, however, transforms into the 

undesirable state once traffic jams extend way beyond 

defined peak periods such that congestion is experienced 

throughout the day and even during nighttime. 

 

Figure 3, for example, shows traffic congestion along the 

counter-flow lane of Ortigas Avenue along the Manggahan 

Bridge.  

 

 

Fig. 3 Congestion along Ortigas Ave. counter-flow lane 

during peak morning traffic 

 

It is obvious from the photo that there is no traffic along one 

side of the road. This is due to a bottleneck upstream that is 

caused by buses and jeepneys congregating to pick-up 

passengers and in effect taking up road space and blocking 

all other traffic. Such instances of congestion are the bad 

type, those that could be prevented but are often caused by 

poor traffic management including lax or a lack of 

enforcement of traffic rules and regulations. Of course, it 

takes two to do the proverbial tango and motorists, in this 

case public transport drivers, share the blame for causing 

such situations everywhere in Metro Manila. 

 

4 ESTIMATING THE COST OF CONGESTION  
 
4.1 The NCTS study 

The study conducted from 1999 to 2000 was a precedent and 

its outcome provides a better understanding of what we are 

losing in terms of economic productivity. It is no wonder 

that this is the estimate that is among the most quoted 

references for when describing the how bad traffic is in 

Metro Manila.  

 

In order to come up with the estimation of congestion cost, 

the study employed a traffic model formulated for MMUTIS 

using the STRADA software platform. The model employs 

various data including road network, traffic characteristics 

and origin-destination (OD) information for travelers in 

Metro Manila and its periphery. 

 

Figure 4 shows the traffic zones developed for the MMUTIS, 

which includes finer zones for Metro Manila and larger ones 

for peripheral areas. 

 

 

 

Fig. 4 MMUTIS traffic zones 

 

 

Figure 5 shows the link and node system developed with 

respect to the existing road network at the time. The system 

only covers major roads and so the resulting model does not 

include flow along local streets. 
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Fig. 5 MMUTIS link and node system 

 

 

Vehicle operating costs were determined for both public and 

private transport in terms of distance and time. These are 

shown in relation to average speeds in Table 3 and are based 

on data from the DPWH as well as from past studies cited by 

MMUTIS. 

 

Table 3 Vehicle operating costs 

kph 
Public Private 

PhP/km
1
 PhP/hr

2
 PhP/km

1
 PhP/hr

2
 

0 4.757 25.35 3.268 16.88 

10 4.197 40.25 2.849 23.68 

20 3.197 47.70 2.640 27.08 

30 3.730 50.84 2.284 26.96 

40 3.632 52.13 2.379 25.93 

50 3.670 52.78 2.342 24.70 

60 3.842 53.16 2.352 23.90 

70 4.103 53.61 2.422 22.39 

80 4.558 54.50 2.562 21.43 

90 5.339 56.33 2.805 21.66 

Source: MMUTIS, 1999 
1Distance-related VOC 
2Time-related VOC 

 

 

Similarly, the value of time for different traveler types 

according to whether travel was for “work” or “non-work” 

was also estimated in MMUTIS and are shown in Table 4.  

 

 

 

Table 4 Value of time (PhP/hr) estimated in MMUTIS 

Traveler type Business 

Non-work 

(commuting 

and leisure) 

Car driver (non-professional) 52 26 

Car passenger 48 24 

HOV/Taxi 48 24 

Jeepney 41 20.5 

Bus 41 20.5 

Source: MMUTIS, 1999 

 

 

There was no value of time estimated for rail transport 

passengers despite the LRT Line 1 and PNR commuter line 

operating at the time. The mode shares of these lines were 

very small at the time the HIS were conducted and could 

have been assumed to be negligible if not already included 

with the other modes. Note, too, that values of time related 

to logistics were not considered in the analysis. 

 

The estimated total cost due to delay is expressed as a 

function of the number of trips, the travel delay and the 

estimated average cost of delays as shown in Equation 1. 

 

Estimated Total Cost due to Delay = Tidic i

i=1

n

∑    (1) 

 

where: Ti – number of trips in the i
th

 class 

 di – travel delay for the i
th

 class 

 ci – estimated ave. delay cost of the i
th

 class 

 n – number of classes by income type 

 

The travel delay for the i
th

 class was determined using two 

parameters: the average travel time and average percent idle 

as shown in Equation 2. 

 

               di =
TaiSi

100
                   (2) 

 

where: Tai – average travel time for the i
th

 class 

 Si – average percent idle 

 

Note that the formulas do not include VOC although these 

seem to be assumed as included in the estimated average 

delay cost. 

 

The five main occupations derived from the MMUTIS HIS 

are: 

� Government officials 

� Professionals 

� Technicians 

� Clerical workers 

� Service workers 

 

These comprise the “work” trips that were employed to 

estimate cost of congestion. Other trips are conspicuously 

excluded in the estimation in 2000. Thus, the estimation can 



Proceedings of the 2012 UP College of Engineering Professorial Chair Colloquium 5

be regarded as conservative and practically lower than if 

other trips were included. 

 

4.2 Adjusting for inflation 

A simple exercise to determine the cost of congestion in the 

past 11 years is by means of estimating the cost based on the 

original estimated in the year 2000 and factoring in annual 

inflation. Annual costs in actual prices (adjusted for 

inflation) are then stated in terms of the actual prices for a 

particular year. The results of these calculations are shown in 

the following Figures 6 and 7. 

 

 

Fig. 6 Annual actual cost of congestion in US Dollars in 

relation to inflation rate over the last 11 years, 2001 – 2011 

(43 PhP = 1 USD) 

 

 

 

Fig. 7 Annual actual cost of congestion in Philippine Pesos 

in relation to inflation rate over the last 11 years, 2001 – 

2011 

 

 

The estimates above have already been adjusted to account 

for inflation. However, these assume that congestions levels 

have not changed (i.e., improved or worsened) since 2000 

despite the fact that the population Metro Manila and its 

vicinity has increased along with the number of vehicles 

registered and utilizing the road network. That is to say that 

the assumption also means that efforts have just been 

enough so that traffic congestion did not worsen in the last 

11 years. Such assumptions are conservative rather than 

biased against efforts of government and other sectors to 

address the congestion problem. 

 

The cumulative cost of congestion for the last 11 years can 

be computed as 1.513 Trillion PhP or 35.179 Billion USD. 

Also, the average annual cost of congestion is 137,519 

Billion PhP/year or 3.198 Billion USD/year. 

 

4.3 Non-inclusions 

The estimation of congestion costs considered only work 

trips. For one, such estimation was not able to anticipate the 

emergence of business process outsourcing (BPO) 

companies whose employees significantly earn more than 

the average employee in other industries. 

 

� Values did not include the time values lost for other 

economic activities affected by congestion such as 

those of students. While not necessarily earning 

money time lost to congestion may be quantified in 

monetary terms as such are also losses in 

productivity. 

� Values did not include fuel and other vehicle 

operating and maintenance costs. Fuel costs, for 

example, are significant given the potential amount 

of fuel saved if there is reduction in traffic 

congestion. 

� Values did not include other external costs such as 

those due to excess air and noise pollution resulting 

from traffic congestion. Such pollution are linked to 

health costs (e.g., costs associated with respiratory 

ailments). 

 

If these other costs are factored into the estimation of 

congestion costs, the latter will surely increase by a 

significant amount than what was originally estimated in the 

NCTS study in 2000. 

 

4.4 Estimating other significant costs 

There are other elements that could have been considered in 

the estimation of the cost of congestion. Among these, the 

one that is probably easiest to appreciate pertains to fuel 

costs. In particular, fuel savings are very relevant today 

when fluctuations in prices are always on top of the news 

reports and both private and public transport users have felt 

their impacts directly (e.g., fuel expenses, fares) and 

indirectly (e.g., rising prices of commodities). 

 

The following are the busiest roads in Metro Manila mainly 

comprised of highways and streets forming its 

circumferential and radial road network: 

 

1) C-3 (Araneta Avenue, Gil Puyat Avenue, Ayala 

Avenue) 

2) C-4 (EDSA, Samson Road, Letre) 

3) C-5 (C.P. Garcia, E. Rodriguez, Katipunan) 

4) R-1 (Roxas Boulevard, Bonifacio Drive) 

5) R-2 (Taft Avenue) 
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6) R-7 (España Avenue, Quezon Avenue) 

7) R-5 (Legarda Street, Ramon Magsaysay, Shaw 

Boulevard, Pasig Boulevard) 

8) R-6 (Aurora Boulevard, Marcos Highway) 

9) Gil Puyat Avenue 

10) Ortigas Avenue 

11) R-7 (Espana Boulevard, Quezon Avenue, 

Commonwealth Avenue) 

12) R-9 (Rizal Avenue, McArthur Highway) 

 

Suppose that 30,000 vehicles pass through each of these 

roads every day and each vehicle is able to save 1 Liter of 

fuel per day due to congestion reduction. If fuel is priced an 

average of 45 PhP/L, then this is easily equivalent to savings 

of 1,425,000 PhP per day per road. For 12 roads and 

assuming to include only travel on weekdays, the total 

savings per year can be computed as 4.212 Billion PhP.  

 

Recent studies relating transportation and health have 

attempted to quantify the health impacts of traffic congestion 

by way of estimating equivalent costs of health care due to 

emissions and stress (Mackett and Brown, 2011). Such costs 

pertaining to health have yet to be explored in the 

Philippines but the availability of methodologies would 

allow for its inclusion in congestion cost estimations.  

 

 

5 CONCLUSION  
 

5.1 Re-calculating the cost of congestion 

The paper discussed the concept of traffic congestion and the 

estimation of the cost of congestion in 2000. A simple 

approach to estimating annual costs was presented using 

inflation rates to determine the actual equivalent of 

congestion costs with the assumption that efforts were just 

enough to keep congestion at year 2000 levels. This is 

reasonable despite arguments regarding improvement 

introduced since then when one factors in the corresponding 

increase in population and vehicles traffic for Metro Manila.  

 

Needless to say, many elements have changed since that 

time. These include the following: 

� Road network – C-5 extensions, Macapagal Blvd., 

NLEX and SLEX rehabilitation; 

� Public transport – MRT-3, LRT-2, revival of the 

PNR Commuter Line; 

� Developments – SM Mall of Asia, NAIA Terminal 

3, North EDSA, Bonifacio Global City, etc. 

 

More recent studies focusing on public transportation such 

as the Formulation of a Mega Manila Public Transport 

Planning Support System (MMPTPSS) have examined 

public transport routes and have expanded the study area in 

defining Mega Manila (NCTS, 2012). Such studies have also 

explored super-commuting, which may also have a 

significant impact on modeling traffic in Metro or Mega 

Manila.  

 

Future modeling of transportation in Metro Manila that 

would ultimately lead to updates of the estimation of 

congestion costs will have the advantage of a more 

developed system and robust data. Newer, more powerful 

software are now also available that allows for modeling to 

yield information on travel time estimations and even GHG 

emissions that will allow for better estimation of lost times 

due to travel delay as well as correlation with health costs. 

Any future efforts should also include other types of trips 

other than the “work” trips in the previous estimation. 

Perhaps productivity should also include “school” trips that 

comprise a large part of the total trips generated in the 

metropolis. 

 

5.2 Shopping list 

There is the perception that there is a need for more 

intensive investments in order to reduce traffic congestion in 

Metro Manila. For one, it is always argued that 

infrastructure is expensive and so there is always hesitation 

due to the capitalization required for major projects. This 

hesitation can be regarded as the major stumbling block for 

our economy given Metro Manila’s continuing lag behind 

neighboring capital cities in terms of infrastructure to ensure 

mobility and vibrant economic activity.  

 

What can we invest in given the estimated cost of congestion 

that can be regarded as losses the past 11 years? Table 5 

shows a list of projects to be implemented, approved and in 

the pipeline, for Metro Manila as well as elsewhere in the 

Philippines. 

 

Table 5 Proposed transport projects in the Philippines and 

their estimated costs 

Proposed Projects Cost, PhP 

Metro Manila  

LRT Line 2 Extension [Santolan to 

Masinag] 
8,850,000,000 

LRT Line 1 Extension [Baclaran to 

Cavite] 
83,250,000,000 

MRT 7 [North EDSA to San Jose Del 

Monte] 
43,000,000,000 

Elevated Highway along EDSA 50,000,000,000 

NLEX – SLEX connector (Skyway) 19,984,000,000 

SkyBridge (MMDA proposal) 11,000,000,000 

Sub-total 188,734,000,000 

Elsewhere in the Philippines  

Cebu Bus Rapid Transit (BRT) 9,890,000,000 

Northrail [Metro Manila to Clark] 77,400,000,000 

New Bohol (Panglao Airport) 6,800,000,000 

New Legazpi Airport Development 6,880,000,000 

Puerto Princesa Airport Development 4,140,000,000 

Panay-Negros Bridge 53,661,000,000 

Sub-total 158,771,000,000 

Total, PHP 347,505,000,000 

Total, USD (43PHP = 1 USD) 8,081,511,628 

Sources: DOTC, DPWH, MMDA 

 

Projects for Metro Manila total 188.734 Billion PhP, which 

is roughly 12.5% of the 1.513 Trillion PhP lost over the last 
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11 years. If the other projects around the country were to be 

included, the total of 347.5 Billion PhP would be just 23.0%, 

still significantly less than what we are losing for Metro 

Manila alone. 

 

5.3 The way forward 

While total reduction of congestion would be impossible, 

strong efforts to improve transportation infrastructure for 

Metro Manila including much delayed mass transport 

systems would surely translate into benefits. Such benefits 

include increased productivity and perhaps a healthier 

metropolitan population. The last has been established as a 

result of more time available (from reduced travel times) for 

physical activity that includes exercise (Mackett and Brown, 

2011).  

 

It is clear that investing in transportation infrastructure is 

imperative to reduce congestion and the costs associated 

with traffic jams. Continued procrastination over projects 

that should have been implemented years ago will only lead 

to more losses in productivity. The government needs to 

understand this, and should aggressively pursue ways to 

implement such projects that would significantly reduce 

congestion. Perhaps among the options available now are 

public-private partnerships (PPP). Nevertheless, the bottom-

line should still be for government to lead the way in 

investing for our future, just like how our neighbors have 

invested in theirs years ago and have been since been 

reaping the benefits. 
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