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Executive Summary

Particulate matter cmissions, particularly those 10 microns in diameter or less (PMe), have been
found to cause various respiratory illncsses such as chronic bronchitis, asthma, chronic cough. and cven
death from prolonged exposurc. In Mctro Manila, motor vehicles account for 69 pereent of the total PMy,
emissions of which 16 percent directly comes from vehicle cxhaust and 53 pereent from paved road travel
(EMB, 1990). From 1993 to 1996, PM, cmissions and ambient concentration in Metro Manifa have
becn increasing duc to the increase in size of vehicle fleet. Consequently, health damages associaied with
PM,, exposure have reached PhPSO6M in 1996. Jf vehicle stock will continuc to grow at iis current rate,
PM,;; emissions from motor vehicles could increasc to 21,000 tons by vear 2000 and could reach an
ambicnt concentration of 164 pg/nem which is more than four times the World Health Organization
(WHO) Standard”. This translates to health damages worth PhP2.2B.

The Environmental and Natural Resources Accounting Project {ENRAP) analyzed the impact of
threc alternative approaches to reduce PM,, emissions from mobile sources. The first option cvaluates
the impact of revitalizing the current anti-smoke belching program of the government. The sccond option
investigates the effect of diese! desulphurization, The last option examines how a higher tax differcntial
between gasoline and diescl in favor of the former could affcet PM cinissions.

A successful anti-smoke belching program, which means 100 percent comphiance to emission
standards by motor vchicles, can reduce PMy, emissions by as much as 15,000 tons in 1998 and fower the
ambicnt concentration to 24 pg/mem which is below the WHO standard. If the program is implemented
successfully, PMi, cmissions should not pose any health damage. Assuming heaith benefus wiil be
cquivalent to health damages when no anti-smoke belching program is implemented, these benefits,
estimated tn 1998 amount to PhP1.5B. However, anti-smoke belching program is associated with very
high administrative costs, cstimated at PhP2.3B in 1998, resulting in a negative social net benefit that 1s
expected to persist until 2001, Positive social net bencfits arc projected starting 2002 10 2006, Net
prescnt value of this altemative ranges from PhP1.2B to PhP1.9B.

The impact of dicscl desulphurization on health may not be as significant compared to that of the
smoke belching program but it is a morce cost-cffective option. By year 2000, desulphurization from 0.5
percent to 0.3 pereent sulphur content can reduce PM,, cmissions by 2000 tons, which m tum can be
translatcd to health benefits amounting to PhP333M. Further reduction of sulphur by year 2003 will yield
health benefits of PhP382M. Net social benefits arc positive with PhP167M in vcar 2000 and PhP236M
in 2006. Present valuc of social net bencfits is around PhP1B.

Increasing the diescl-gasoline tax ratio starting year 2001 will decrease PMe cmissions by 6,000
and 8.000 tons in 2001 and 2006, respectively. Reduced health damages associated with this option 1s
cstimated at PhPO.9B in vear 2001 and PhP2.3B by 2006. Morcover. incremental tax revenue 1s also
cxpected to rcach PhP235SM by 2001 and PhP346M by 2006. Net social benefits arc expected 10 be
positive and the present valuc of the future strcam of bencfits ranges from PhP3.4B 10 PhP49B. Tius
policy. however. 1s deemed regressive since a lot of the diesel-fucled vehicies arc public-utility vehicles
(t.e. jecpnevs and busses) that serve the masscs.

> WHO standard for total suspended particulates (TSP} is 75 ug/cu.m or about 37.46 ugfcu.m for PMiy.
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In terms of reducing PM), emissions, the anti-smoke belching program is the most effective
among the three alternatives. However, it is the most expensive in terms of enforcement and monitoring
resulting in negative net social benefits during the early stages of implementation. Health benefits from
desulphurization and diesel tax restructuring are lower but entail less costs in terms of enforcement and
monitoring. However, diesel tax restructuring is regressive in nature hence some support programs need
to be simultaneously implemented to case the burden of higher taxes to the poor.
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1. INTRODUCTION

Particulate matter cmissions, particularly those 10 microns in diamcter or less, (PMio) have long
becn associated with increased risk of various respiratory illncsses such as chronic bronchitis. asthma,
chronic cough, and cven death from prolonged cxposurc. Particulatc matier is cmitted through fucl
combustion in vchicles and power plants or is generated by road and building construction.  Ambicnt
concentration is increased further by re-suspension of dust and other debris duc to road travel. In Metro
Manila, the primary contributor of particulate matter is arca sources (7able /). A big percentage is,
however, transport-related: 16 percent comes directly from vehicle exhaust, and 53 percent from paved
road travel.

Ambicnt concentration of PM, has almost been constantly increasing with the size of the vehicle
flect since 1992 (Jables 2 and 3). As a result, health damages associated with cxposure to PMy, have
been inereasing and have reached PhPY06 million by 1996 (7able 4). This was truc even after the 1ax
restructuring scheme which raised the tax rates of manv transport fuel was implemenied.  If the current
rate of vchicle stock growth continues, total vchicies in Metro Manila alone can reach as high as 1.4
million this vear (Table 5). This translates to almost 19,000 tons of PM;, emissions from the transport
sector alone that can raisc the ambicnt concentrations to as much as four times the WHO air quahty
standard' (7able 6). Consequently, health damages can reach PhP1.3 billion (Table 7). The value of
premature mortality is estimated to be worth PhPp660 million, while cost of medication for the trcaiment
of both chronic bronchitis and lower respiratory iliness is predicted to be worth PhP834 million.
Foregone earnings duc to chronic bronchitis arc estimated 1o be about PhP1 million.

The construction of the 16.9-km LRT 3 in EDSA by 2000 can be expected to reduce P,
emissions by 4 percent (Supporting Table 6.4), assuming that this alicrnative mode of transport can
displace all the buscs in the region®, While said infrastructurc is intended to improve traffic conditions in
EDSA. it can also be a mcans to improve air quality through the reduction of congestion, and thus,
emIssIons.

2. ALTERNTIVES TO REDUCE TRASNSPORT PM;,

Emissions from the transport scctor, in general, can be reduced using regulatory instruments and
market-based instruments.  Except for the tax restructuring in 1996 that raised transport fucl taxcs, most
rcgulatory instruments arc alrcady in place to control vehicular PM;,  Examples of these are the anti-
smoke belching program and regular inspection of utility vehicles upon registration.

2.1 The Anti-Smoke Belching Program

The anti-smoke belching program is a component of a comprehensive vehicular emission control
program mandated under PD 1181, Said Decree designated the National Pollution Control Commission
(NPCC. now Environmental Management Bureau [EMBY]) as the fead agencey that would promulgate rules
and regulations addressing various vehicular cmissions issues®, and to sct motor vehicles exhaust emission
standards (Table 8.

This function of the lcad agency was later devolved to the local government units (LGUs)
consistent with the provisions of the Local Government Code.  Currently, only Quezon City, Mamla,
Muntinlupa, and the Mctro Manila Development Authority (MMDA) out of the 18 implementing units” in
Metro Manila, maintain antismoke belching teams under their respective anti-pollution control umnits.

Implementation of mobile cmission standards is limited to visiblc smoke or opacity while the
registration prerequisite of complianec is limited to for hire dicscl-fueled vehicles. These limitations stem



from the lack of testing equipment. While there are only 8 smoke meters in Metro Manila, there are
1,168,134 registered vehicles in 1996, or a vehicle to smoke meter ratio of 146,016 to 1. Table 9 presents
the antismoke belching operation profiles of the implementing units in 1996.

Based on available data from MMDA and Quezon City, compliance rate® averages 63 percent
(Table 10). Of the 20,265 vehicles tested by the Quezor City unit, 9,295 failed for a compliance rate of
60 percent, while the MMDA unit had a higher compliance rate of 66 percent from testing 33,708
vehicles. Enforcement’ of the program yiclds a substantial amount of fines. Table /1 reveals that for
every vehicle apprehended, the average fine® collected is PhP183.26. In Table 12, it is shown that the
average apprehension cost® per vehicle in Metro Manila is PhP135.45 per vehicle, implying an average
net revenue of about PhP30 per vehicle.

A revitalized implementation of the antismoke belching campaign started in 1997 under the
DENR’s Blue Sky Program with the participation of the MMDA, LGUs and the Philippine National
Construction Corporation (PNCC). Technical support is provided by FILCAR NGO and ZEXEL
Philippines which trained the program’s personnel to conduct the tests in their respective municipalitics.
LTO serves as the control agency that monitors vehicles and issues license plates. The revitalized
program aims to provide consistency and uniformity in its implementation. Under this program, training
sessions are being conducted among LGU representatives who will be deputized by DENR and accredited
by MMDA to enforce the program in their respective mumcipalitics. The costs of implementing the new
program as well as the projected fine collections and health benefits were evaluated in this study.

In relation to this, DENR is currently revising emission standards for mobile sources. The
formulation of an administrative order that attempts a two-pronged approach in controlling mobile source
cmissions is ip its final stages. The first approach ts to imit emissions from new vehicle types before
thev are registered at LTO. Thus, vchicles to be introduced into the market from January 1997 onwards
are required to meet reduced cmissions standards for carbon monoxide, particulate matter, combined
hydrocarbons, and nitrogen oxides. From January 1, 2000, these new vehicles will be required to meet
more stringent emission limits. The sccond approach deals with in-use vehicles whose emissions must be
guaranteed to stay within limits. This can be done through the mandatory emission inspection for carbon
monoxide, hvdrocarbon and smoke cmissions, prior to vehicle registration; intensification of road-side
inspection; and accreditation of repair shops. In terms of particulate matter emission reduction, the
reviscd implementing rules and regulations require engines that will be introduced into the market at the
beginning of the vear 2600 to meet the standards specified in Table 13,

Given both the limited enforcement and effectiveness of the anti-smoke belching program in
reducing transport PMy,, other alternatives need to be explored. One is the reduction of sulphur in dicsel
and the other is the increase in diesel taxcs. '

2.2 Diesel Desulphurization

Sulphur in diesel is one of the main contributors of PM,, emissions. Approximately 23 percent of
sulphur dioxide (S0O.) in diesel is emitted as sulfates in PM form (TEC, 1993). Other chemical reactions
in the atmosphere between SO, and PM may also contribute to PM,,, with the rate of conversion
depending on atmospheric conditions (ARB, 1988). Every pound of SO. reduced translates to a 0.6 1b.
reduction of PM,,.

In 1996, the Burcan of Product Standards (BPS) of the Department of Trade and Industry (DTT)
reduced the sulphur content of dicsel from 0.7 percent to 0.5 percent'. Proposals 1o further reduce the
current standards to 0.3 percent by vear 2000, to 0.2 percent by the year 2005 have been made. The long-
term target is 0.05 percent which is the current sulphur content of dicsel in most QECD countrics.

-
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2.3 Diesel Taxes

Duc to the tax restructuring scheme (RA 8184), diesel taxes and gasolinc taxcs increased; but the
ratio of dicsel to gasoline tax was reduced from 0.39 to 0.34. The rationale for the tax restruclunng was
to adjust the tax ratcs of various socially scnsitive products such as LPG and keroscne. Cross-product
subsidics, donc through the Oil Price Stabilization Fund (OPSF) were also removed'’. This resulicd in a
reduction in dicsel and gasolinc consumption. Some shifted from gasoline to dicscl™ duc to the relatively
lower dicsel pump price. The dominance of the own-price cffect over the cross-price effect resulted m an
overall reduction in PMy, cmissions and heaith damages. However, duc to some amount of shifting from
use of gasoline to dicscl, the health benefits were lower than expected.

As is usually the casc in most countrics, fucl tax differentiation in the Philippines is also bascd on
cquity instead of cfficicncy grounds®™. Henee, tax on diesel is lower than that of gasolinc. However, the
tax differential nced not be too pronounced if environmental health issues arc to be taken into
consideration.

3. ANALYSIS OF THE ALTERNATIVES

This paper investigated three altemaiives to PMy, cmissions reduction.  Two of the aliemauves
arc command and control approaches and the other is an cconomic instrument.  The first i the
revitalization of the current anti-smoke belching program.  This study cxplored the expected health
benefits if the program will be sucecssfully implemented.  Both the costs of compliance and costs of
enforcement were also asscssed vis-a-vis the health benefits.

The clean fucl option was cvaluated based on the expected reduction in health damages as well as
refincrv costs. The diescl tax was also assessed on the basis of health benefits and increased tax burden.

Evaluation of all options involved a comparison of the health bencfits. as well as the costs. which
include the tax burden and the corresponding administrative and technical adjustment costs. The present
valucs of the net benefiis of cach alternative were also contrasted.

3.1 The Anti-Smoke Belching Program

Successful implementation'™ of the anti-smoke belching program can reduce transport cmissions
by as much as 15.000 tons in 1998 and ambient concentrations of 24 ugfcu.m., which is below the
standard (Yable /4). This means that if the program can be strictly implemented and i the emissions
standards arc rigorously enforced, the transport scetor will no longer posc health risks to motorists and
commuters. Hence, health damages from transport PM,g will be zcro and, thus. health damages will be
caqual 1o the value of health damages in the bascline scenario, which 1s PhP1 8 bilhon. Private costs,
which include costs of tunc—up and forcgone camings, howcver, can reach PhP2.3 billion mn 1998, an
amount which far exceeds the benefits. Negative private net benefits arc expected until 2000, By 2001,
the benefits will have exceeded the costs (Fable 21).

The high cost of compliance should not come as a surprise, however. given that most of the
vehicles arc old and very intensively used - some requiring two to cight tunc-ups a year (Supporting
Tables 14.2.1 10 14.2.9). This makes adherence 1o emission standards very costhv.

For the implementing agencics, cost of enforcement arc also expected to exceed fine collections
resufting in PhP93 mithion worth of losses in 1998 and as much as PhP184 million by 2006 (Tabie 22).
This is because average fine collected per vehicle do not even come close to the average health damage
caused by cach vehicle (about PhPI,097 per vehicle in 1998)"*. Also, the cnforcemcent costs could even



be higher than current estimates if a 100 percent success is targeted. The cost of additional smoke-meters
and personnel would raise the administrative ¢osts even further.

Under current assumptions, soc1al net benefits from the program are expected to be positive in
2001. Nonetheless, the present value of net social benefits is expected to be PhP4.5 billion to PhP3.3

billion (Table 23).

3.2 Diesel Sulphur Reduction

Although the effect of diesel sulphur reduction on emissions and hcalth damages may not be as
significant as that of the anti-smoke belching program, this option certainly costs less (Yable 15).
Desulphurization of diesel from 0.3 percent suiphur to 0.3 percent in 2000 can reduce emissions by about
2.000 tons and health damages by PhP399 million (Table 2/). Health bencfits from further reduction to
0.2 percent by 2003 is approximately PhP677 million.  Costs to consumers™ will not be as high with
diesel fuel refinery costing onty P166 million in 2000 and PhP426 million in 2005. Lower costs can even
be expected as most oil companics may opt to make the necessary technical adjustment m their cquipment
by 2000 to meet both the 0.3 pereent and the much lower 0.2 percent sulphur content standard.

This alternative is cost-effective since private net benefits are positive throughout the specified
time frame (7able 27). Enforcement costs are assumed to be zero. The present value of the expected net
benefits is PhP1.3 billion to PhP 1.5 billion.

The schedule for the compulsory reduction of sulphur to 0,03 percent, the long-term target, has
not vet been set. Technical cost of this sulphur reduction 1s quite high at PhP0.43 per liter. ENRAP
estimates for 1996 show that enforcement of this standard will result in negative net benefits!’.

3.3 Diesel Tax Restructuring

By raising the dicsel-gasoline tax ratio to its pre-tax restructuring level, diesel tax is raised to
PhP1.91 per liter (Zable 17). Due to the regressive nature of this policy'®, it was recommended to be
imposed only after an alternative mode of transport is available. Since the MRT is expected to be in full
operation by 2000, the effect of an additional diesel tax was simulated only beginning 2001.

Emissions arc expected to be reduced by 6,000 tons to 8,000 tons from 2001 to 2006 (Table 18).
Consequently, health damages are also expected to decrease to as low as PhP1.8 billion in 2001 compared
to PhP2.7 billion worth of health damages in the baseline level. Hcalth benefits are expected to more than
double in five vears to PhP2.3 billion.

Aside from high health benefits, tax revenues are also expected to be high. Incremental tax
collections arc projected to range from PHhP300 million to PhP700 million from 2001 to 2006 (Table 22).
Net benefits are expected to be positive while the present value of all future stream of net benefits will
range from PhP4.2 bilhion to PhP3.§ blllwn higher than cither of the two other alternatives, dcspltc its
late implcmentation.

The main issue arising from this policy Is the relative bias it poses against the poor. It may be
both cost effective and administratively casy to implement but the equity aspect begs the question of
acceptance and actual enforcement.
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4. Assessment of Alternatives

Among the three alteratives, the anti-smoke belching program is the most cffcctive in terms of
reducing cmissions and health damages. 1t is. however, the most cxpensive in terms of both enforcement
and monitoring, requiring many personncl and statc-of-the-art cquipment.  Thus. it vields negative nct
benefits in the first four vears of implementation.

Though the health benefits from both diesel desulphurization and dicsel tax restructuring arc
much lower, they do not require much government cnforcement and monitoring, especially the tax. For
the former, monitoring of the fucl quality of the threc main oil refincrics can be updertaken by the Burcau
of Prbduct Standards, while for the tax scheme, additional implemcentation Costs arc z¢ro.

The main drawback of the dicscl tax restructuring is its rcgressive nature. Not all commuters
using public forms of transport have the alternative of using the MRT. and thus, will be much affected by
the higher dicsel tax. The anti-smoke belching program, on the other hand, is burdencd with high
implementation and monitoring costs. But as it results in positive net benefits through time, the present
valuc of these benefits will be higher.  Desulphurization is a cost-cffective option until more stringent
standards arc imposcd. For that option to remain efficicnt, oil companics must make techmical
adjustments carhy on to avoid incurring morc costs in the futurc.
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Endnotes
i . e .
: WHO standard for TSP is 75 Tig/cu.m or about 37.46 Ggfcu. m for PMye
. * This may be an over-estimate since buscs can still ply other routcs but a number of private vehicles can
- also be expected to be reduced, albeit slightly.

3 Vehicle emissions issues include: a) maximum allowable cmissions of specific pollutants for all vehicles
£ registercd and not vet registered; b) specification of pollution control devices: ¢) regulation of
distribution, sale, registration and usc of motor vehicles; d) specification of correct motor fucls: and ¢)
specification of the usc of motor vehicles in any area to protect human health and public welfare.

w a . - - - - -

* Compliance to the standards is a prerequisite to registration and to the introduction of new vehicles in
- the case of car manufacturers. Maximuin imposable fines for non-compliance are P200 for fust the
i offense, R500 for the scecond, and R1,000 and suspension of registration for the third.

* The implementing units are Caloocan, Manila, Pasav, Quezon Citv. Las Pifias. Makati. Malabon.
Mandaluvong, Marikina, Muntinlupa, Navotas, Parafaque. Pasig. Patcros, San Juan. Taguig,
- Valenzuela and MMDA.

® Defined as the pereentage of vehicles which pass the emissions test afier roadside apprehension.

7 Program cnforcement refers to activitics undertaken by the enforcement units covering the following: a)
road side apprehension wherein vehicles emitting excessive black or white smoke (greater than 20
- percent of the Ringelmann Chart) are apprehended; b) issuance of subpoena to owner/driver to bring
apprehended vehicles to testing centers within 24 hours; and ¢) testing of apprchended vehicles using
the standard 66 percent Hartridee Smoke Unit (for diesei-fed), and 5.5 percent carbon monoxide (CO)
ey and 1,000 parts per milhon (ppm) of hvdrocarbon (HC) (for gasoline-fed).

*A better measure is the ratio botween the number of vehicles tested and the fines collecied.
Unfortunately, there is very limited information on vehicle testing from enforcement units.

-
9Apprcl'ne.nsion cost per vehicle was computed based on the enforcement cost for each unit (MMDA or
LGU) divided by the total number of vchicles apprehended. Enforcement cost is the actual annual
- budgctary allocation of cach unit for personal scrvices and operation/maintenance and docs not include
- the annualized cost of smoke meters.
- " The sulphur content of dicsel before 1996 was 0.7 pereent in Metro Manila and 0.8 percent in other
parts of the country.
- "' Under the full deregulation phase stipulated in RA 8180, the OPSF is abolishcd: RA 8184 was thercfore
also a response to the deregulation act in 1996,
12 . . . . L.
- It was assumed that the cost of enginc modification is negligible.
13 - el . :
Except in the US where diesel 1s taxed more due to its morc pollutive nature.
i 1 . . . . .
Succcssful implementation means 100 percent compliance to emission standards by in-usc and newly
manufactured vehicles, regular inspection and maintenance, and cven roadside inspection.
i

15 . .
Computcd as total health damages divided by number of vehicles.
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16 4 is assumed that additional cost of refinery will be reflected in the diesel fuel pump price.

I7 delos Angeles et al. 1998, Assessment of Policies to Control Air Pollution from Motor Vehicles in
Mctro Manila.

18 Diese) taxes are found to be regressive (Manasan et al, 1997). Use of Fuel tax Differentiation to
Control Air Pollution from Motor Vehicles.
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Table 1

Sectoral Sources of PM,, in Metro Manila

{In metric tons)

Source Tons - Percent
Mabile 11.450 16.36
Area 51,042 72.90
Paved road travel 37,033 52.90
Road construction 5.426 73
Building construction 8,563 12.24
Others 17 0.02
Stationary 7.494 10.71
Source: EMB, 1990.
11



Table 2

Transport-Related PM,, Emissions and Airborne Ambient Concentrations
NCR, 1992-1996

Year PM,, Emissions Ambient level”
(In tons) (In mgfcu. m)
1992 12,259 38.16
1993 15,096 75.07
[994 14,989 93.91
1995 16,116 ' 104.6
1996 ¥ . 13,017 102.9
Notes:
" ENRAP estimates.

21992 1o 1995 figures; Based from TSP concentration readings from EMB and DENR-NCR .
% Refers to the simulated post-deregulation and post-tax restructuring scenario as cited in

Manasan, et al. 1997. Use of Fuel Tax Differentiation in Vehicular Pollution Control in Metro Man

12
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Table 3
Number of Registered Vehicles
NCR, 1992-1996

Type of Vehicle and Fuel 1992 1993 1994 1995 1996
Gasoline

Cars 3,674 4091 369,928 14,074 468,275
uv 157,240 169,675 177,907 184,817 202,046
Bus 313 148 167 52 20
Trucks 3,132 3,675 7,713 4,085 5,464
MC/IC 79,830 96,576 101,964 107,492 131,768

Dicscl
Cars 21,3539 20,198 27,086 24043 v 22,338
UV 153,946 186,267 211,278 236,347 260,935
LBus 9,693 6,652 8,400 8,203 8.678
Trucks 47,030 53,340 34,347 39,843 68,340
MC/IC 529 446 700

Total
Cars 333,033 370,389 397,014 438,117 490,613
uv 33180 153942 389,185 421,304 462 981
13us 10,206 6,800 8.576 8,113 8,768
Trucks 32,162 39,013 62,064} 63,928 74,004
MCrIC 80,379 97,022 102,670 107,492 131,768

GRAND TOTAL 788,960 889,168 959,503 1.039,.216 1,168,134

Notes:
UV - ontility vehicles
MO metareveles

T trieseles

Sonmeee o dati:

Fand Damspocation Olliee.
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Table 4
Value of Health Damages Associated with Exposure to PM,
NCR, 1992-1996
(In million pesos)

Year Value of Health Damages
1993 ¥ 520

1994 V 648

1995 ¥ 837

1996 ¥ 906

Sources:
V Based from ENRAP 4 estimates.
¥ Manasar. et al. 1997. Use of Fuel Tax Differentiation in Vehicular Poliution Control in

Metro Manila.
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Tuble &

I'mjected Fuel Consumption, and Vehicle Stockin detro Manila

TOUR.2006 - BASELINE LEVEL

s

149% 1594 Za0i P31l 2402 2003 2004 2005 2006
Fuel Cosumption "
(In million liters)

Gasoline 1,467 1,611 1,769 £.942 2133 2,342 2571 2323 3,100
Leaded premium 1,128 1,238 359 1493 1.639 1,800 1,976 2170 2,382
Unleaded premium 309 g 372 J09 449 193 541 594 652
Regular gasoline 3l KR ) 4 43 19 54 39 65

Diesel 1,615 1,738 1848 1.964 2088 2219 2,359 2,508 2.666

\'chicle stock ¥

Gasoline
Curs 560,554 619,881 680,629 THT1.330 *20,504% 900,985 980.281 1,086.231 1.192.681
Utility vehicles 243,587 267,459 293,670 322450 334,050 388747 426,844 468,674 511,605
Buses 109 119 K1 144 158 173 190 209 229
Trucks 6.587 7,233 7.942 8.720 9.575 10,512 11,543 12,675 12,917
MCTC 158.860 170428 191,522 210,291 230,900 253,528 27831 305,655 335,609

Bliesel
Cors 5241 26,831 28,522 30319 32.229 31,259 36418 82 41,151
Utility vehicles 20.4.848 313424 33170 154,159 376,471 J00,189 4254101 452,201 480,690
BBuscs 9,806 10420 11.080 11,778 12,520 3.369 14,148 15,039 }5.986
Trucks 77448 $2.327 #7514 93.027 08§88 105,118 111,740 118780 126,263
MCTC - - - - - . . - -

GLIUAND TOTAL 13810481 1.502,126 1,630,179 1.778.219 1,915,360 2,106,421 2,291.939 2,198,175 2. 721,131
Notes:

1996 diescl Consumplion wis projected o 2006 using avessgee growth of dissel-fed velicke sloek from 1992-1996
P Prejectivns are baserl oo e 9.8% wverige inelease iy gasoline el veluckes ind 6.8 s nverape ivecane i diesel-ferl engines Tiem 1992 1 1996

" 1995 gasciine comrumplion wis projected 1o 2006 using nverage growih of gacoling-fed vehicle stock from 1992-1996



Talde 6
Projected PR, Fimissions, Ambient Levels, Health Damayes and Tax Burden
NCR, 1998-2006 BASELINE LEVEL

1998 1999 2008 2001 2002 2003 2004 2005 2006

Pl Emissions !

(In 1ons) 18,777 20,125 20,729 22,234 23,854 25,597 27,473 29,493 31,669
Ambient Concentration ‘

(In mg‘a.m) 148.4 159.1 163.9 175.8 138.6 202.3 217.2 233.1 250.3
Heallh Damages *

{In million pesos) ~ 1,838 2,261 2,644 3.263 4,034 4,992 6,187 7,678 9,540
Tax Burden *

{In millioa pasos) 10,189 11,095 12,083 13,161 14,339 15,625 17,030 18,564 20,240

Notes:
I See Supporting Table 6.4.

° Based on average ralio of Py, emissions to ambienl concentration in 1996.
See Table 7 and its Supporting Tables.

1 See Supporting Table 6.1.
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Suppaorting Table 6.1
Projected Tax Revenues
NCR, FYYE (0 2006 - BASELINE LEVEL
1998 1999 2000 2001 2002 2003 2004 2005 2006
Fuel consumption " *
{In miliion liters) Co
Ciasoline 1.467 1,611 1.769 1942 2,133 2,312 2,571 2,823 3,100
Jeaded premivm 1.128 1,238 1,359 1,493 1,639 1,800 1.976 2,170 2,382
Unleaded premium 39 3139 372 409 449 493 541 594 652
Regular 3 34 37 44 45 49 54 59 65
Piesel 1.635 1,738 1.848 1.964 2,088 2219 2,359 2,508 2,666
‘T'ax rates ¥’
(In pesos per liter)
Leaded premium 5.35 535 5.35 5.35 5.35 5.35 3.35 5.35 5.35
Unleaded preasium 4.35 4.33 +4.35 +4.35 4.33 4.35 4.35 4.35 4.35
Regular 4.80 4.80 4.R0 4.80 -1.80 4,80 +.80 4.80 4.80
Diescl 1.63 1.63 1.63 1.03 163 1.63 163 1.63 1.63
‘Tax revenues 10,189 11,095 12,083 13,161 14,339 15,625 17,030 18,564 20,240
(In millivn pesos)
Leaded premium 6,033 6.624 7.273 7.986 8.768 9,628 1,571 11,607 12,745
Unleaded premivm 1.313 1,475 1.620 1.778 1,952 2,14k 2.354 2.585 2,838
Regular 148 163 178 196 215 236 259 285 3
Diesel 2,663 2.833 3.012 3.201 3,403 1617 3.843 4,088 4,345

MNotes:
F gee Table S.

T fax putes are those stipulated under RA 8180 Fael Tax Restieturing At of 1996, See Suppoting Fable 6.2.

(- . \
Pax rate * luel consumplion

Senges of basic dak
Departmient of Enaigy,
Fawrgy Regulatory Boad.

Land Transpetation Office,

17
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Supporting Table 6.2
Fuel Tax Rates Before and After Tax Restructuring
NCR, 1996

Previous Tax Restructured Increase/
Products Rates Specific Taxes Decrease
Premium Gasoline 3.80 535 1.35
Unleaded Premium 3.24 435 111
Regutar Gasoilne 4.00 4 830 0.80
AV Turbo 3.07 3.67 0
Kerosene 1.79 0.60 (1.19)
Diesel Oil 1.47 1.63 0.16
Fuel Oil 1.17 0.30 (0.87)
LPG .30 0 (1.30)

Source:
Linergy Regulatory Board.
18
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Supporting Table 6.3
Summary of Process Rates for Computation of PMy, Emissions

Emission factor Average distance Fuel Efficiency
travelled
{g/k) (km/year) (lan/li)
Gasoline
Cars 0.1 12.000 13.67
uv 0.12 30.000 10.79
Buses 0.05 50.000 3.60
Trucks 0.05 30.000 3.60
MC/TC 2 10.000 35.23
Diesel
Cars 0.60 12.000 17.49
[AY 0.90 40,000 12.02
Buses 1.52 30,000 3.76
Trucks 152 50.000 3.76
Sources:

Air Emission Inventory for Motor Vehicles in Metro Manila. 1991. ADB.
Environmental Management Bureau, 1990.
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Supporting Table 6.4
Estimation of PM,, Einissions
NCR, 1998-2006 -BASELINE LEVEL

Type of \yerage Enfssfon Vehicle stoek * Emlsstons *
Vehicie distance factor ! (tons)
aned Fuel travelted '
(Kanfyear) En 1998 1999 2008 2001 2002 2040 20603 2005 1006 1998 1999 2000 oM 2002 2003 2004 2005 206
Gasoline 4,78 5214 5725 6,286 6,902 7,518 g1 9,136 10,631
Cars 12,600 o1 564,55 619,551 630,629 7330 824,569 O,085 959,287 1,086,231 L192,681 677 T 817 897 985 1,081 1,187 1,303 1431
Uy 3000 012 213,587 267,159 293,670 322,450 154,050 388, M7 126811 168,65 $11,605 817 263 1,087 5,46t 1,275 1399 1,537 1,687 1,853
Buses 30,000 Q.05 109 1 131 114 153 73 190 9 ] 9.27 030 ¢33 036 039 043 0.48 0.52 0.57
Tracks 50,000 0.05 4,567 7,233 7,042 8720 9,575 10,513 11,513 12675 1397 16 18 20 2 2 26 29 3z 35
MO TC HXa2s] 2 158,860 174,428 191,522 210,291 230,900 253,578 21831 305,655 335,609 347 3.189 3830 4,206 4618 5,078 5,567 6,113 6,712
Adjusted ™ 4720 5182 5,690 6,218 6,860 1,532 821 9,081 9,974
Diesel 17,613 18,723 19,902 21,156 1,489 23,906 25412 21,013 28,715
Cars 12,0y 263 25,21 26,831 28,522 30,319 2,229 31259 36118 BN 41,151 189 201 21 2% 212 257 n 291 ]
uv 100540 0.91 93848 313,421 333170 334,159 316471 -100,18% 425,181 452,200 180695 10775 11454 12,175 12032 13,758 14,615 15,546 16,525 17,566
Buses 132 980 11,080 1,178 12,520 13300 1148 15,039 15,986 T 91 St 8 951 1,014 1,078 1,146 1218
Tricks S0V 1.52 77448 $7.511 93027 IBESE 165,118 111,710 118,780 $26,263 5902 6,273 6,664 7089 1,535 8,010 8515 9,051 9621
Adjusted ¥ 4057 LAS42 IS8 16881 1798 9079 20281 21556 007
TOTAL 181717 20028 21N 3,132 24,808 26,611 28,552 30,610 32,888
Adjusted for AIRT ¥ 18,777 20,135 20,729 21,234 23,854 25597 27473 29493 24,669
Hotes:
' From Supporting Table 6 3
* Tren Table %,
3 55 {vehicle stock® avernge dhstrnce® cmission fastor) ; ivveliicle fype. j=fucl pt
tr
¥ 095 of gazaline PAT is PAT,.
Lower diese? consumplion w20 mesns less SO; 23% of SO, ix sullies, which we in the form of particulate marter. (See Supporting Tnble £.5)
5 MERT is expecied to disgInce nll buses, heage reduce emissions by the buser' Contribution
Sources of basic data:
Afe Enrission bicentory for Motor Vehicles in hero Mnnila 1991, ADB.
Envirorenental Management Byl ean
Land Transpostation Glice.
20




Supporting Table 6.5
Cuomputaltion of Change in Sulfates
NCR, 1998-2006 - BASELINE LEVEL

Year Sulphur Content ! Density * Volume of diesel 50, emissions ¥ Sulfates ¥ PM,, emissions & PM,, cmissions
sales ¥ less sulfates

(% weight) (kedliy {liters) (tons) {tons) (tons) (tons)
1998 0.5 0.87 1,635 14,225 3,536 17,613 11,057
1999 0.5 0.87 1,738 15,122 1,780 18,723 14,942
2000 0.5 0.87 1,848 16,074 4,019 19,902 15,884
2001 0.3 0.87 1,964 17,087 4,272 21,156 16,884
2002 0.3 0.87 2,088 18,163 4,541 22,489 17,948
2003 0.5 0.87 2,219 19,308 4,827 23,906 19,079
2004 (3 0.87 2,359 20,524 3,131 25412 20,281
2005 0.3 0.87 2,5G8 21817 5,454 27013 21,539
2006 0.3 0.87 2,666 23,192 3,798 28,715 22917

Notes:

¢ Sulphur content of diesel has been lowered starting 1996 from 0.7% (in Mctro Manila, 0.8% in other arcas) o 0.5%.

¥ Diesel density is 7.05 Ihs/gallon
¥ From Table 5.
A

Fornuda: Tuel consumption * density * sulphur content (%) * 2
¥ 0,25 of SO. = sulfates (1EC 1993)

® From Suppotting Table 6.4,

Sources of basie data;
Tnergy Repulatons Bomd
Orbeta and udads, 1993 ENRADR L Volume 3. Relinement of Accounts,

21



Tuble 7 Projected Health Damages Associuled with PMI0 Exposure (in million Philippine Pesos)
National Capital Region, 1998-2006 - Baseline Level

lealth Effect 1998 1999 2000 2001 2002 2003 2004 2005 2006

Mortality 660 755 820 937 1.070 1,219 1,388 1,579 1,794
Morbidity

Cost of work loss days 1.26 1.40 1.47 .63 1.30 1.99 2.19 241 2.65

Cost of medication 354 1,120 1,388 1,805 2,341 3,026 3,902 5,019 6,442

Chronic Bronchitis y 44 58 72 93 121 156 201 259 332

Lower Respiratory Illness 810 1063 1,316 1,712 2,220 2,87¢ 3,701 4,760 6,110

TOTAL 1,515 1,877 2,209 2,744 3,412 4,247 5,292 6,600 8,239

Notes: .
1598 estimate assumes the following:

No other poltution control polic
Imperfect substitution between

Al Lo by —

9.8 percent and 6.3 percent annua
1.12 percent growth rate of income.

3.3 percent NCR pupulation growth rate.
Post deregulation and post- 1ax restructuring fuel tax rates.

Y.

1 growth rate of gasoline-and dicscl-fed vehicle stock since 1996.

leaded and unleaded gasoline. .
Sece Supporting Tablcs 7.1 to 7.9 for the breakdown of health effects by income decile.
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Pable 7.1 Value af Health Damages from Phyg Exposire by Income Decite (G million Philippine Pesos). National Capital Region, 1998 - Baseline Level

1st 2nd 3rd 4th 5th 6th 7th 8th gth 10th Total
Mortality
Value of productivity loss (1) 21 30 36 42 £0 39 70 85 60 208 660
Morbidity
Value of work loss days \
Chrenic bronghitis (2) 0.04 0.06 0.07 0.08 0.10 0.11 013 0.16 0.1 0.40 1.265
Cost of medication
Total (3) 94 g4 94 94 94 94 94 94 50 50 854
Chronic bronchitis 5 5 5 5 5 5 5 5 3 3 44
Lower respiratory iliness 89 89 89 89 89 89 89 89 48 48 810
Respiratory symptom days 6.19 6.20 6,19 6.19 6.19 8.19 6.20 6.19 3.20 330 56
TOTAL = {1) + (2) + (3} 115 124 130 136 144 153 164 180 110 259 1,515
Noles:
Bospivalory symsptom days are net mchaded in the wlvation
Sources’

Supporting Tallex 7 1.1t 7.1 6.



Supporting Table 7.1.1
Value of Foregone Karnings Due to Mortality
NOR, 1998 - BASELINE LEVEL
(Tn pesos)

Variable code 1st 2nd 3rd Al Sth 6th Tth 8th Sth 10th
Dose-response coefficient ! a 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
Change it M, {mg/sem) b 41.22 41.22 41.22 41.22 41.22 41.22 41.22 41.22 21.98 21.98
Change in Pr(\{) due to red'n in < 0.654 0.034 0.034 0.054 0.054 0.054 0.054 0.054 0.029 0.029
Crude death rate > d 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1
Population at rigk * & 922,067 923,697 922,447 922,253 921,910 922,427 923,086 922,315 922,208 922,877
Excess mortality cases f 301 302 30i 301 301 301 302 K 161 161
Estimated present value of future
average carmings * g 70,502 97,058 113,564 140,077 165,540 194,181 231,433 282,701 370,770 1,293,061
Estimated value of productivily | h 21,246,834 29,573,386 35,745,999 42,222,915 49879506 58,542,564 69,823,275 85,219,300 59,602,435 208,014,244
Notes:
' Based on WHO air quality guideline and high estimates of Ostro's dose-respouse function (Supporting Table 7.10).
% This is the difference in ambient Phy, concentration and the WHO air quality guideline (Supporting Table 7.10).
} Crude death rate for 1995 was used due to unavailability of 1996 fipure.
* Population at risk is total NCR population {See Supporting Table 7.13d).
* Estimated value of future earnings of individuals at the median age of the average life expectancy at bisth (Supporting Table 7.15).
Formula:
(c) = (a/100) * (b)
{f)={(c) *(d/1000) * (e}
="
Sonrces of basic data:
Current Labor Siatistics, December 1996, DOLE.
DENR-NCR Office.
Integrated Survey of Households, October 19935, NSO,
Philippine Institute for Development Studies.
Philippine Statistical Yearbook, 1996.
Projected Population for NCR 1990-2050, NSO.
Yearbook of Labor Statistics, 1993, DOLE.
24
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Supponting Tasts 107
Ve of Work [ osy Dagy D to Cheonle 1Kronghiltls
NOUR, B8 . BASELISE LEVEL
(Do qresos}

Yarkable coile st Il Jed $th Sth oth T & 91k 10k

Dosaresponse veelfickant ! @ 0090} 0.0903 0.0902 §OM3 00002 00903 9.0%03 0803 Q.0903 0.0903
Change in PM,,.‘I b 4122 4.2 A1.22 422 4.2 ki 22 Nnn N 21.98 ek
Change in RAL per person per veas [ 00371 0.0372 40372 0.0372 00372 00372 0.0372 00372 0.0198 00198
RAD pet person per chrenis bronchilis episad d 1 B} 11 2 14 14 11 11 1 14
orbidity eases tuz 1o chironic ionchitis ' 2 S.19 hRAc S 5,499 pa 119 5419 019 5410 9
Share of 15 yenis ol antd above o otnl popul i 0.6R73 0.6872 0.6873 06873 0.6R%3 L) 0.6873 0.6873 0.6R73 0687}
Ernployment roie® 4 Q& OR4 OR4 LER] aRr1 D81 ORI o 0.81 481
Labor force participation rate * 3 0.60 060 060 ®60 0.60 neo 060 0.60 040 660
Estiinated numbiee of employed nsorbidiy cas i 1.887 | RaT 1 BR" 148" 1,887 LART 188" 1,887 1,887 |.RR”Y
Fxtimatee tolal RAL j 0413 26,123 2o A2M 123 26,123 6,423 26,423 26,113 203 26,123
Lxtimatech total exeest

RAIY % Q83 983 o 983 983 &3 931 i3 52 hrd]

wLh' 1 k| 73 N e RRk] "3 "T3 "3 12 412
Estinsaled averags daily canings ¢ m $3 wX Ry 105 124 145 13 21 kr 947
Estiznated value of WLED n J0,7AR 6617 68,528 EUATS| 95,678 112,233 133,761 163, 13,201 08 501
Notex,
! gae Supportig Table = 10, N

* His is e dillarence i anibicn PM,, concentration and the WHEO air quadlity puicline (Suppeting Tabl: 1)
* The averae RAD e to cheone bronehitisis 1 days (Supporting Table 7.11).

" NCR hguse,

1997 B

* Sappesting Tablz 717

TWLD wRAD (38T

* See Suppeating Tabhe =1

Fowmuln
o) = G 100 = (1)
=) (g m
3y~ Gy s 1y
k)= () = ()
0y =k " 15.57)
() ) * tw)

Somrees of basie duta
Cunpenst Labor Statisties, Draeembier 1996, DOLY
B [T [ [
Tt grnt =ed Sy of Flonselilids, Otelsgg 1995, 380
Tlalippeing Theaith Stnnisdivs bl
Phalippine Diatatet G sl oozt St
Platipping Ktastivab Yembuud, 1
Presged fel Popuiatson for BOR 19302080, Hses
WVoeptbensh o Lalwy Satistics, 1S, DOL,



Supporting Table 7.1.3

Cost of Medication for Lower Respiratory [llness and Chronic Bronchitis
NCR, 1998 - BASELINE LEVEL
(In pesos)

Lower Respiratory Illness

Chronic Bronchitis

Income Decile | Number of Excess TFotal Cost of Number of Excess Total Cost of

Morbidity Cases Medication ¥ Morbidity Cases ™ Medication ¥
(In pesos) {In pesos)
lst 28,283 89,279,318 1,740 4,353,908
2nd 28,333 89,437,159 1,743 4,862,489
3rd 28,293 89,316,157 1,741 4,855,910
dth 28,289 80,207,386 1,740 4,834,890
5th 28,278 89,264,101 1,740 4,853,080
6th 28,294 89,314,228 1,740 4,855,805
7th 28,314 89,378,028 1,742 4,859,274
8th 28,291 89,303,296 1,740 4,855,211
9th 15,087 47,622,948 928 2,589,148
10th 15,098 47,657,458 929 2,591,024

Noies:
' From Supporting Table 7.1.4.

Number of excess morbidity cases ¥ minimum cost of medication (Supporting Table 7.12).

* From Supporting Table 7.1.3.
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! See Supporting Talble 7.10.

*This is the dilfcrence in ambient PA, concentration and e WIHO air quality guideline. (Supporting Table 7.0).
* Population at risk are those below 15 years old for NCR sinee the age bracket defined by Qstro (17 venrs and belowy is not available (Supporting Table 7.13n).

Formula:
(e) = (a} * (b
(e} = (&) * {d)

Sources of basic data:
DENR-NCR Office.

Projected Population for NCR 1990-2050, NSO,

27
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Supperting Table 7.1.4
Facess Morbidity Cases Trom Lower Respivatory Hilness
NCI, 1998 - BASELINE LEVEL
(I prsos)
Variable code Ist Znd Jed 4th 5th 6th 7th 8th Oth 161l

Dosc-response coeflicicnt ! a 0.00238 0.00238 0.00238 (.00238 0.00238 0.00238 0.00234 0.00238 0.00238 0.00238
Change in PM10 ! b 41.22 41.22 41.22 41.22 41.22 41.22 41.22 41.22 21.98 21.98
Change in risk of

chironic bronchitis 2 ¢ 0.0981 0.0981 0.0981 0.0981 0.0981 0.0981 0.0981 0.0981 0.0523 0.0523
Population al risk * 288,330 288,840 288,449 288,389 288,281 288,443 288.649 288,408 288,375 288,584
Excess morbidity cases ¢ 28,283 28,333 28,295 28,289 28,278 28,294 28,314 28,291 15,087 15,098
Notes:
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Supputting Fable 7.1.6
Lxeoss Respiratury Sympiom D
NCR, 1998 - BASELINE LEVE
(In pesos)

Varkalle code 1l Ind RIT1 4th Sth Gth Tth 8th 9th L]
Dose-reaponse coclliciet ! a 0.2010 0.2740 0.2790 0.2710 Q.20 0270 0.2740 0.2710 0.2710 02140
Chanpe in o’ b 4122 41.22 Ab22 41.22 .22 43,22 1,22 .22 2198 21.98
Change in risk of c
chronic bronglitis * 1129 1129 1,39 11.29 11.29 11.29 11.29 11.2¢ 602 6.02
Population at sisk i 58,169 519,138 £18,395 SAR,260 518075 518,383 548,775 548,316 518,253 548,650
Excess morbidily eases [ 6,190,467 6,201,411 6,193,021 6,191,720 6,189,112 6,192,887 6,197,311 6,192,129 3,302,087 3,304,182

Nates:
1 5¢e Supporting Table 7 10,
? This is the difference in arnbient Phijg ¢

? population at risk si¢ those above 19 yeurs okl for NCR (Supporting Table 7.13c).

Formula;
(c) = (a) " (b}
{e) = (c} ™ {d)

Sources of baxie duia:
DEM-NCR Office,

Projected Popuiation fos NCR 1990-2050, NECQL

encentration e e WHO nir quatiny guideline, (Suppotting Table 7.

10).
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Tablz 7.2 Value of Heakth Damages from PM 10 Exposure by Income Decile (in million Philippine Pesos), National Capital Region, 1999 - Baseline Level

1st 2nd 3rd Ath- 5th 6th Tth 8th 8th 10th Total
" Mortality : 7 .
Value of productivity loss (1) 24 . 34 4 48 57 67 © 8D 98 68 238 755
Morbidity
Value of work joss days
Chronic bronchitis (2) 0.05 0.06 0,08 0.09 0.14 012 0.15 0.18 0.13 0.44 1.402
Cosf of medication
Total (3) 124 124 124 124 124 124 124 124 56 66 1,120
Chronic bronchitis 3] 6 8 B 5] B 6 6 3 3 58
Lower respiratory illness 117 17 117 117 117 117 117 117 62 63 1,063
Respiratory symptom days 7.01 7.02 7.01 7.01 7.04 7.01 7.02 7.01 3.74 3.74 64
TOTAL = (1) + {2) + (3) 148 158 165 172 181 19t 204 221 134 305 1,877

Notes:

Respiralory symptom days ars aot includad in the waluation
Sources:

Supporting Tables 7.2 1 1o T.2.0.
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Value of Foregone Farnbags Due to Mortality
NOUR, 1999- RASELINK LEVEL
(kn pesos)

Supporting Table 7.2, 1

YVariable code 1st 2nd Jrd dth Sth 6th th 8th Oth 10th
Dosc-cesponse goclficient * a 0.13 13 0.3 ®13 0.13 0.13 0.13 ®.13 0.13 0.13
Change in Phiy, (mgacm} E b 4517 4517 45.17 45.17 45.17 45.17 45.17 45,17 24,09 24.09
Change in Pr{M) due to redn in < 0.059 0.059 0.059 0.059 0.059 4.059 0.059 Q059 0.03} 0.031
Crude death rate* d 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1
Population al risk 4 ¢ 952,495 95.0,179 952,888 952,648 952,333 . 952,868 953,548 952,751 952,641 953,332
Excess monality cascs f k23| 342 KRN 341 341 31 342 4t 182 182
listimated presead value of fulure
average eamings * g 71.291 99,055 119,892 141,646 167,394 196,356 234026 285,867 374922 1,307,543
Estimated value of productivity 1 h 24,325,155 33,858,088 440,925,012 48,340,328 57,106,235 G67.024,429 79,939,531 07,566,189 68,237,858 238,152,122

Notes!

! Based on WO air quality guideling and Digh cstimates of Ostro's dose-response function {Supporting Table 7.10).

*This is the difference in ambient PRI,y concentration and the WHO air quality guideline (Supporting Table 7.10).

¥ Crude death rate lor 1995 was used due to unavailability-of 1996 figure.

* Population at risk is total NCR population (See Supporting Table 7.13d),

Y dstimated value of future camings of individuals at the median age of he average lile expectaney at birth (Supporting Table 7.15).

Formula:
(€) {2100} * (1)
(N3 (e} * {1000} * (&)
(hy = (D * (g

Seurces of basic data:
Current Labor Statisties, December 1996, DOLE,
DENR-NCR Office.
Inteprated Survey of Haurcholds, October 1995, NSO.
Phikippine lnstitute for Development Studics,
Philippine Statistical Yearlook, 1996,
Projevted Mepulation tor NCR 1990-20580, NSO,
Yearbook of Lahor Stistics, 1995, DOLLL
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Supporting Table 7.2.3
Cost of Medication for Lower Respivatory Hiness and Chronic Bronchitis
NCR, 1999 - BASELINE LEVEL
(In pesos)
Lower Respiratory Illness Chronic Bronchitis
Income Decile Number of Excess Total Cost of Number of Excess Total Cost of
Morbidity Cases Y Medication Morbidity Cases o Medication ¥
(In pesos) (In pesos)
Ist 32,022 117,152,736 1,970 6,369,320
2nd 32,079 117,359,836 1,973 6,380,581
3rd 32,035 117,201,076 1,971 6,371,948
4th 32,029 117,176,445 1,970 6,370,609
5th 32,017 117,132,767 1,969 6,308,234
Gth 32,033 117,198,545 1.971 6,371,811
7th 32,058 117,282,263 1,972 6,376,362
Bth 32,031 117,184,199 1,970 6,371,031
Oth 17,081 62.491,054 1,051 3,397,492
{0th 17,093 62,536,337 1,051 3,399,954

Notes:
' From Supporting Table 7.2.4.
2 Number of excess morbidity cases * minimuin cost of medication (Supporting Table 7.12).

* From Supporting Table 7.2.5.
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Supporting Table 7.2.4
Excess Morbidity Cases from Lower Respiratory Hiness
NCR, 1999 - BASELINE LEVEL
(It pesos)

Variable code 1st 2nd 3rd Ath 5th 6th 7th 8th 9th 10th
Dose-tesponse coeflicient ! & 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238
Change in PM10 ! b 45,17 4517 4517 45.17 45.17 4517 4547 45.17 24.09 24.09
Change in risk of
chronie bronehitis * ¢ 0.1075 0.1075 0.1075 0.1075 0.1075 0.1075 0.1075 0.1075 0.0573 0.0573
Population at risk : d 297,843 298,372 297,968 297,905 297,794 297,962 298,175 297,925 297,891 298,107
Excess morbidity cases 32,022 32,079 32,035 32,029 32,017 32,035 32,058 32,031 17,081 17,093

Notes:

! See Supporting Table 7.10.

Z[%is is the difference in ambient PM,, concentration and the WHO air quality guideline. (Supposting Table 7.10).

* Population at risk ar¢ those below 15 years old for NCR since the age bracket defined by Ostro (17 years

Formula:
(€)= (a)* (b
(e)={c)* (d)

Sources of basic data:
DENR-NCR Office.

Projected Population for NCR 1990-2050, NSO.
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Supporting Table 7.2.5
Excess Morhidity Cases from Chronic Bronchitis
NCR, 1999 - BASELINE LEVEL
{In pesos) ¥
Variable co {st 2nd 3rd 4th Sth Gth 7th §th 9th 10th
Dose-response coclficient 4 Q0000918 G.0000918  9.1815-05 0.0000918 0.0000918 00000918 0.0000918 0.0000918 ©0.0000918 0.0000918
Change in PM10 : b 4517 4517 43,17 4517 45.17 4517 45.17 45.17 24,09 24.09
Change in risk of
chronic bronchitis 2 0.00415 0.00415  0.004153 0.00415 0.00415 0.004153 0.00415 0.00415 0.00221 0.00221
Population at risk 3 473,009 475,849 475,205 475,103 474,928 475,195 475,534 475,137 475,082 475,426
Iixcess morbidity cascs ¢ 1,970 1,973 1,971 1,970 1,969 1,971 1,972 1,970 1,051 LO51
Nutes:

' See Supporting Table 7.10.

*This is the difference in ambient PM,, concentration and the WHO air quaiity guideline. (Supporting Table 7.10).

* Population at risk are those above 23 vears old for NCR (Supporting Table 7.13b).

Formula:
(e)=(a) * (b)
(€)= () *(d)

Sotrces of basic data:
DENR-NCR Offiee,

Projected Population for NCR 1994-20:50, NSO,
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Supporting Table 7.2.6
Excess Respivatory Symptom Days
NCR, 1999 - BASELINE LEVEL
{In presos)

Variable code st 2nd 3rd $th Sth Gth 7th 8th 9th 10th

Dosc-response coeffictent : 4 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740
Change in PM10 : b 45.17 45.17 45.17 45.17 45.17 45.17 4517 45.17 24.09 24.09
Change in risk of ¢
chronic bronehitis > 12.38 12.38 12.38 12.38 12.38 12.38 12.38 12.38 6.60 6.60
Population at risk } d 566,258 567,259 566,492 566,373 566,162 566,480 566,884 566,410 566,345 566,756
Excess morbidity cases e 7,008,865 7,021,257 7,011,757 7,010,284 7007671 7,011,606 7,016,615 7,010,748 3,738,636 3,741,345
Notes:
! Sec Supporting Table 7.10.
2 This is the difference in ambient PM o concentration and the WHO air quality guideline. (Supporting Table 7.10).
? population at risk are those above 19 years old for NCR (Supporting Table 7.13¢).
Formula:

(cy=(@*®)

(&)= (e} * (d)
Sources of bastc data:

DENR-NCR Office.

Projecied Population for NCR 1990-2030, NSO.
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Table 7.3 Value of Health Damages from PM1T0 Exposure by Ingome Decile Gn million Phifippine Pesos). National Capital Region, 2000 - Baseline Level
1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th Total
Mortality
Value of productivity loss (1} 26 37 44 &2 62 73 87 106 74 259 820
Morbidity
Value of work loss days .
Chronie bronchitis {2) 0.05 0.07 0.08 0.09 0.11 0.13 0.16 0.19 0.13 0.46 1.473
Cost of medication
Total (3} 153 153 53 153 153 163 153 153 82 82 1,388
Chronic bronchitis 8 8 8 8 8 8 8 8 4 4 72
Lower respiratory iliness 145 145 145 145 145 145 145 145 7 77 1,316
Respiratory symptom days 7.52 7.54 7.53 7.53 7.52 7.53 7.53 7.53 4.01 4.02 &8
TOTAL = (1) + (2) + {3} 179 190 198 208 218 226 240 259 156 N 2,200
Notes:
Respizalory symptom days are niod ineluded i the wleation
Seurces;

Supporting Tables 7.3.1 o 7.3.6,
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Supporting Table 7.3.1
Value of Foregone ISarnings Due ta Mortality

NCR, 20060 - BASELINE LEVEL

(In pesos)

Variable code 1st nd 3rd +4th 5th 6ih 7th Bth Sth 10th
Dose-response coefficient ! a 013 | 0.13 .13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
Change in Phi;y (mgfsem) ? b 46,93 46.95 46.95 46.95 46,95 46.95 46,95 46,93 25.04 25.04
Change in Pr(h) due to red'n in c 0.06I1 0.061 0.061 0.061 0.061 0061 0.061 0.061 0.033 0.033
Crude death rate * d 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1
Population al risk * ¢ 083,927 985,667 984,333 984,127 983,760 084,312 985,015 084,192 984,079 984,792
Excess mortality cases f 166 367 366 366 366 366 367 366 195 196
Estimated present value of future
average eamings * P 72,000 100,165 121,235 143232 169,268 198,555 236,647 289,060 379,122 1,322,187
Estimated value of productivity 1 h 26,407,774 36,756,878 44,428,843 352479027 61,995,435 72,762,784 86,783,623 NHAHHNEAE 74,080,001 258,541,723

Notes:

! Based on WHO air quality guideline and high estimates of Ostro's dose-response function (Supporting Table 7.10).

% This is the difference in ambient PN, concentration and the WHO air quality guideline (Supporting Table 7.10}.
¥ Crude denth rate for 1995 was used due to unavailability of 1996 figure.
* Population at risk is total NCR population (Sec Svpporting Table 7.13d).

* Estimated value of future eamings of individuals at the median age of the average life expectancy at bisth (Supperting Table 7.15).

Formula:
(c) = (a’100) * (b)
(f) = (e) *{d/1000) * (=)
) = () * (g)

Sonrces of basic data:

Current Labor Statistics, December 1996, DOLE,

DENR-NCR Office.

Integrated Survey of Houscholds, October 1995, NSO,
Phitippiae Institute for Development Studics.

Philippine Statistical Yearbook,
Projected Poputation for NCR 1990-2050, NSO.

1996.

Yearhook of Labar Statistics, 1995, DOLE.
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Supporting Table 7.3.3
Cost of Medication for Lower Respiratory lliness and Chronic Bronchitis
NCR, 2000 - BASELINE LEVEL

(In pesos)

Lower Respiratory Illness Chronic Bronchitis

Income Decile Number of Excess Total Cost of Number of Excess

Total Cost of

Morbidity Cases ” Medication * Morbidity Cases Medication

(In pesos) (In pesos)

Ist 34,379 145,079,623 2,115 7,887,639
2nd 34,439 145,336,116 2,119 7.901,584
3rd 34,393 145,139,486 2,116 7,890,894
4th 34,386 145,108,983 2,115 7,889,236
5th 34,373 145,054,394 2,114 7,886,295
6th 34,392 145,136,352 2,116 7,890,724
Tth 34,417 145,240,027 2,117 7,896,360
8th 34,388 145,118,587 \ 2,115 7,889,758
9th 18,338 77,387,681 1,128 4,207,387
10th 18,351 77,443,759 1,129 4,210,436

Nofes:
" From Supporting Table 7.3 .4.
% Number of excess morbidity cases * minimun cost of medication (Supporting Table 7.12).

* From Supporting Table 7.3.5.
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Supporting Table 7.3.4
Tixcess Morbidity Cases from Lower Respivatory Ulness
NCR, 2000 - BASELINE LEVEL
(Ter pesem}
Vavialde code st 2l S 4th Sth 6th Tth 8ih 9th 10th
Dose-response cocllicient ' a .0023% 0.0023R 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238
Change in PhHO ! b 46.95 46.95 46.95 46.95 46.93 46.95 46.95 46.95 25.04 25.04
Change in risk of
chronic bronehitis * ¢ 0.1117 0.1117 0017 01117 01117 0.1117 0.1117 01117 0.0596 0.0596
Popuilation at risk ’ d 307,674 308,218 307,800 307,736 307,022 307,794 308,004 307,757 307,721 307,944
Excess morhidity cases ¢ 34,379 34,439 34,393 34,386 34,373 34,392 34,417 34,388 18338 18,351

Notes:
! See Supporting ‘Table 7.10.

T14is s the dilference in ambicnt PAy, concentration and the WHO air quality guideline, (Supporting Fable 7.10).

5 Population at risk are those below 15 years old for NCR sinee the ag,

Formula:
(€)= {a)* ()
(e) = (¢)* (d)

Sowrces of hasic data:
DENR-NCR Oilice.

Projected Population for NCR 1990-2050, NSO.

41
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Supparting Table 7.3.5

Excess Morbidity Cases from Chronic Bronchilis

NCR, 2000 - BASELINE LEVEL

(In pesos)

Variable code ist 2ud 3rd 4th Sth ath Tl Hth 9th 10th
Dosg-response coclficient ! 2 0.000U918 (LOOROO LR 0.0000918 00000918 00000918 0.00005918 0.0000918 0.0000918 0.0000918 0.0000918
Change in PAM10 ! b 46.95 46.95 46.95 1695 46.95 46.95 46.95 46.95 25.04 25.04
Change in risk of
chronic bronchitis * ¢ 0.00231 0.00431 0.00431 0.0043t 0.00431 0.0043} 0.00431 0.00431 0.00230 0.00230
Population at sisk : ¢ 490,685 491,552 490,887 190,784 490,601 490,876 491,227 490,816 490,760 491,116
Excess morbidity cases ¢ 2,115 2,118 2,116 2,115 2,814 2,116 2,117 2,115 1,128 1,129
Notes:
! See Supporting Table 7.10.
2 This is the dilTerence in ambient PNy, concentration and the W air quality guideline. {Supporting Table 7.10).
? population at risk are those above 25 years old for NCR (Supporting Table 7.130).
Formula:
(c) = () * (b}
ey=(e)* &
Sources of basic data:
DENR-NCR Office.
Projected Population for NCR 19902050, NSO.
42



Supporting Table 7.3.6
Exress Rewpiratory Symptom Bays
NCR, 2000 - BASELINE LEVEL
{In pesox)

Variahie code 1et Ind 3rd 4th Lth h Th Ah 9l 10th

Dose-response coelliciens ' ] 0.2710 0.2740 0.27.10 a7 Q.27 w200 0.27.00 @270 0.2709 0.2740

Change in Ph107 b 16,95 16.9% 6,95 A6 G5 16,98 A6.95 A6.95 16.9% 25.04 25.04
Change in risk of ¢

chranic broneditis © 12.86 12.86 12.86 12 K6 12 86 1256 12.8%6 12.86 686 6.16

Populatien at risk ! d SHLOUS SHSOMY SRS, 186 N800 SEARNS S85,174 88592 Jah 02 SR5,035 SH5.459

521,658 1,531,962 1,527.761 1,526,182 7.923,377 1527602 7502979 7,526,680 1,013, 7468 4,016,676

Excess morbidity cases

Nates:

! See Supposting Table 7,10,

® This is Me difference i mmbient PR concentintion vl the WHE i pestity puideline. tSopponting Table 7.10),
" Population W sk sre those above 19 yeass ok for NCR fSappenting Tshle 7 13c)

Forptaulu
(e} = (a} * (b)
(e}~ (z) * (d)

Sowrces gf basic dufn:

DENR-NCR Office.
Projected Popuidition for NCR 1990.2050, NSO,
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Table 7.4 Value of Health Damages from PM10 Exposure by Income Deeile (in million Philippine Pesos), National Capital Region, 2001 - Baseline Level

o st Znd 3rd 4th 5th 6th 7th 8th 9th 19th Total
Mortatity
Value of productivity Joss (1} 30 42 51 60 71 83 89 121 85 2395 937
Morbidity '
Value of work loss days
Chronic bronehitis (2) 0.05 0.07 0.09 0.10 012 0.14 0.17 0.21 0.15 0.51 1.630
Cost of medication :
Total (3) 199 199 199 199 199 199 199 169 108 106 1,806
Chronic bronchitis 10 10 10 10 10 10 10 10 5 5 93
Lower respiratory illness 189 189 189 189 189 189 189 189 101 104 1,712
Respiratory symptom days 8.50 8.52 8.51 8.51 8.50 8.51 8.51 8.51 4.54 454 77
TOTAL = (1) + (2} + {3} 229 241 2580 259 270 282 298 320 191 402 2,744

Notes:

Respiratory symptom days are not included in the valeation
Sources:

Supperting Tables 7.4.1t0 7.4.6.
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Supporting Table 7.4.1

Vatue of Forcgone Furhings ue ta Martality

NOR, 2000 - BASELINE LEVEL

{In pesns)

Vuriahfe code 1 2rd Srd 4th Sth 6th Hh Hth 9th 101h
Dose-peaponse coeflicien t 1 013 013 [T R} 013 213 ni3 nig a3 013 013
Clraenge it Mg (mpfseing * b 51.37 51.37 51.37 8137 5137 51.37 5137 81.37 .00 2740
Change it (MDY due e radn in PM ¢ .67 0067 L6y 0an? 0ne7 047 0007 0.067 G036 0.036
Crnde death ate? a 6 4.t 6.1 6 6l 6.1 a1 6.t 6.1 6.1
Poputation at 1iak ! ¢ 1,006,397 101,194 {ol6.xtG LA L4622 1,005,704 1.0172.521 1.3 6,670 1.016,553 1.012,260
Excess montality cnaes r Al A8 B{R Al 414 A4 414 A1 221 21
Estimated present valie of future
average eatings ¢ 72,497 101,286 122,593 114836 170164 200.77¢ 236297 292,306 383,368 1,336,995
Estimnated value of productivity foss b EILA RSN i) AT DRG0 SO 7TTART S477.6:15 F1),53,032 RB1.159,705 90,183,951 121054008 R1,665,252 295,484,207

Notes?

! Based ot WHO air guality guideline and high extinates of Ostro's dose-tesponse function (Suppotting Tuble 7,107,
I hix is the difference inanbietn PR g concentration and tie WTICHai quality guideline (Supportivg Table 7.10).

7 Cpxde death rate for 1995 was usedl die to wnavailalility of 1996 figare.

! Population at risk is tota]l NCR population (S2e Supporting Table 7.13d).

* Estimated value of Riture catnings of individuals st the median age of the avernge life expectancy al birth (Supporting Tabls 7.1 5).

Formmla:
(e} = (W13 = (b}
(N=de) = wl190m " (o)
thy = (hH* (g

Sonrces of bavic Jutu:
Cuttent Labor Statistics, [decealier 1996, DO
DENR-MCR Oftice.
integrated Suvey of Tlonsehulds, Oetober 1995, NSO
Fhilippine lnatitute Ter Levelopne Sunliex
Phitippine Statistical Yemdwook, 1996,
Projected Population for NCR 19962050, N3O
Yearbook of Lol Statistics, 199%, DOLLL
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Value of Work Foss Days Due te Chreale Bronchlils

Supnoriing Table 2.4.2

NCR, 2001 - BASELINE LEVEL

{1n prses)
YVarlalile cotle 1st 2nd 3rd dth Sth 4th Tth 81h 2th t0lh
Diose-response coelficient * % 00903 0.0993 0.0803 0.0903 0.0903 0.0903 6.0903 0.0903 0.0903 0.0903
Clange in PMq ¥ Iy 4137 0. 5137 s1.37 5137 s137 5137 51.37 2740 2740
Change By RAD per person per year < DG 00151 2.0461 DOIsE 00464 03464 0.046% 0.6 0.0247 0.0247
RAD per person per chronds bronchitis episede ' d 15 I 14 11 14 B} 14 14 14 "
Morbidily erses due to eluronic bronetitis ! [ 5449 S48 5449 5119 5419 5,49 5449 5447 5449 5449
Share of 15 years old and above 1o 101 population > f 065873 0.6573 D.6572 0.6%573 06573 06873 6871 0.6873 0.6873 0.6873
Enmployment rate N 3 a5k 0.84 0.8 .54 0.84 0.84 0.84 054 0.84 0.8t
Labor force participation rale ¢ h 060 0.60 3.60 .60 0.50 0.60 D60 0.60 0.60 .60
Estisaled nuimber of employed morbidily cases i 5887 1.587 1,887 1,587 1,587 1,587 1,587 1887 1,887 1.887
Extimated total RAD ¢ j 26423 26423 26,423 26,423 26473 26433 26,423 26423 26,423 26473
Estimaled whal excess
RAD k 1.226 0226 1226 1226 1,226 1,226 1.226 1.226 65 €54
wip’ L 963 963 962 963 953 96} 63 963 5t4 34
Estimared average daily eamings ! m &8 ] 92 168 128 (R 179 1% 287 1000
Estimagd valie of WLI n S2ELL 72960 88,010 1,332 123.286 L6 17237 216,559 $47,283 513,651
Netes:
* See Supporting Table 7,10,
! Flids is fhe difference i ambient Phy, concemration snd the WHO air guality guideline. (Supporting Table 7.t0).
* The average RAD dut to chrone bronchits is #4 days (Supporning Tobls 7.11).
* NCR figure.
? 1992 figure.
¥ Supporting Table 7.17.
T WLD = RAD * (5.47)
¥ Sne Suppening Table 7.14.
Formula:
() ={100) ~ {h)
W=(e1* (D)~ (g) ™M)
=)~ (4 ..
(kp={)~{e)
) =(k}* (.57
tu) = ()~ (m)
Sourcer of basic dara:
Cuerent Laber Statistics, December 1996, DOLE.
DENR-NCR Office.
Litegrated Survey o Houselolds, October 1995, NSO,
Philippine Health Starisics 1992,
Phitippine Tnstitute Far Development Studies.
Philippine Statisticat Yearbook, 1956.
Projecled Papulation for NCR 1990-2059, NSO,
Yearbook of Labor Swtistics, 1995, DOLE.
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Supporting Table 7.4.3
Cost of Medication for Lower Respiratory liness

and Chronic Bronchitis

NCR, 2001 - BASELINE LEVEL

(In pesos)

Lower Respiratory Hiness

Chronic Bronchitis

Income Decile Number of Excess Total Cost of
.gr . . i
Morbidity Cases v Medication *

(In pesos)

Number of Excess
Morbidity Cases o

Total Cost of

Medication u
{In pesos)

Ist 38.856 188.74..683
2nd 38,924 189.078.373
3rd 38,872 158,822,563
4th 38,864 188,782,880
5th 38,849 188,712,511
6th 38,871 188,818,485
h 18,899 188,953,363
8th 38.866 188,795.374
9l 20,726 100,679.289
10th 20,741 100,752,245

2,390
2,394
2,391
2,391
2,390
2,391,
2393
2,391
1.275
1,276

10,261,607
10,279,749
10,265,841
10,263,683
10,259,857
10,265,619
10,272,952
10,264,362

5,473,697

5,477,664

Notes!
Y from Supporting Table 7.4.4,

’ o g .o 0 . * 0 . e
¥ usaher of excess porbidily cases * nunimum cost ol medication (Supparting Table 712}

Y frrom Stpporting Table 7.4.5,
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Supporting Tuble 7.4
Excess Morhldily Cases from Lower Respiratary Hiness
NOR, 2001 - BASELINE LEVEL
(In pesosy

Variable code LS nd I 4tk Sth &l THh 8h oth 10th
Duse-respanse coeflicient ! a Q.00 0.00218 0.0021% 0.00235 0.0023% 00238 0.0023% 0.00238 000238 0.00218
Change in pag’ b 51.3% A1 5127 M sy 5137 5137 5137 27.40 2140
Cluange in risk of
clirorgc bronehitis 2 < 0122} 0422} 0,132 01223 01221 0.122% 0122} 0.172} 0.0652 0.0652
Popubation at nsk & 3THIT 18289 YR ALTHER? 3T 317952 %1 7R 117,876 318,106
Excess morbidily gases ¢ 14,856 38,924 M2 61 g8 IRETT EPE 14966 20,726 20,41

Notes 3
! See Supporting Table 7.10.
s is the ditfeeence inambient PAG cendentrati

¥ Poputation at fisk are those helow 15 years old lor RO

Forunsly
(=y=(a) ") '
{e)= (e} " ()

Sotirces of baric dara:
DENR-NCR Office.
Projected Populativon for NCR 1990-2050, NSO.

o
iy
iy
.
]

oty 2 e WO air quatity goidetine. (Supporting Table 7.10).
R sisce the wge bracket dutined by Ostra (17 years wk below)

{5 ot availalile (Supporting Table 7.139)
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Supperting Table 7.4.5
Excess Morhidity Cuses frimn Clironie Bronchitls
NCR, 2001 - BASELINE LEVEL
(In pesos)

Yarfuble cotde sl 2o 3rd 4th Sth Glh Tth Bl Hiv 10th
Diose-respanse cocllicien ' a OURIN9 LA (U009 1R Q001K LXVIVIERY 0.0000918 HLO0N0SIR DAO0BOTIR 00000918 0.0000918 (L.O00NYER
Change in A0 I 51.37 51,37 51.37 51.37 5037 51.37 51.37 51.37 2040 27.40
Change in nisk of
chronic bronchitis * c 0.00472 0.00472 0.06472 (T2 000472 0ODAT2 0,472 000472 000251 0.00251
Population at risk ? d 506,877 07,973 SOT,0RG 506,940 506,791 507,075 St 43R 507,013 506,955 507,322
Excess mobidity cases ¢ 2,350 33 2,391 2,391 2,390 2,391 2,303 2,391 1,275 1,276
Nestes!

! sce Supporting Table 7.10,

? This is the difference in ambient PA g concentration and e WIO air quality guideline, (Supponting Table 7.76).
* Prapulativn at risk are those above 25 years ofd for NCR (Supporting Table 7.13b).

Formula:
)= (a) * (b)
(€)= () *{d)

Seurces of basic data:
IENR-NCR (Mlice.
Projected Population lor NCR 1990-2050, NSO,
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Supporting Tahle 7.4.6
Excess Hesplratory Symptons fuys
NCR, 2001 - BASELINE LEVEL
(In pexos}

Varlable code 1st Znd drd Hh Sth fith ik Sih 9th 10th

Dose-responsy coeflicient ! & 0.2740 0.274¢ 0.2740 0.240 42740 0.2740 0.2740 0.2740 0.274¢ 0.2740
Change in PM10° b 51.37 5137 51.37 s1a 5137 51.37 51.37 51.37 27.40 2140
Change in tisk of ¢
chrowe bronchitis © 14.07 11.07 14.07 14.07 14.07 14.07 14.07 14.07 7.51 71.51
Population at risk ? d 604,298 603,216 601,497 604,370 604,145 604,434 604,916 604,410 604,341 604,779
Excess morbidity cases o & 564,591 8,519,626 8,508,100 8,506.312 RS0 14) 8,507,916 8,513,994 ¥,506,475 4,536,478 4,539,766
Nores:
! See Supporting Table 7.10.
® This is the dilYerence it ambient P, concentiation and the WHO air quality guideline. {Snpporting Table 7.10},
* poputation at 1isk are hose above 19 years old lor NCR (Supperting Table 7.13¢)
Formula:

(cy = Ca} " (b}

{e)=1(c) “ {d)
Sources of basic dara:

DENR-NCR Office.

Projected Population for NCR 1990-2050, NSO.
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Table 7.5 Value of Health Damages from PM,y Exposure by Income Decile (in million Philippine Pesox). Nationa! Capital Region. 2002 - Baseline Level

1st 2ndg Ird 4th 5th 6th 7th 8th 9th 10th Total
Mortality
Value of productivity loss (1) 34 48 58 68 81 95 113 138 97 337 1.070
Morbidity
Value of work loss days
Chronic bronchitls {2) 0.06 0.08 0.10 012 0.14 .16 0.18 0.23 0.16 0.57 1.801
Cost of medication
Total (3} 258 259 258 258 258 258 288 258 138 138 2,341
Chronic bronchitis i3 13 i3 i3 13 13 13 13 7 7 121
Lower respiratory lliness 245 245 245 245 243 245 245 245 131 13 2,220
Respiratory sytnptom days 9.60 9.62 9,60 9.60 9.60 8.60 .61 9.60 512 512 87
TOTAL = (1) + (2) + (3] 293 307 316 az7 339 353 372 396 234 476 3,412

Nates:
Respitiatery symplom days ave unt ichided in the viduation

Sonces:
Supporting Tables 7.5.1 10 7.5.6,
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Supporting Tabl 7.5.1

Value of Foregone Earnings Due to Mortulity
NCR, 2002- BASELINE LEVEL
{ln pesos)

Variable code 1st 2nd Ird 4th 5th 61h Tth §th 9th 10th
Duse-response covlficient a 013 013 0.13 0.13 713 13 013 013 013 013
Change in Phijq (tng/scsn} b 36.12 5612 56,12 3642 5612 56.12 5612 5612 29.93 29.93
Chatige in PrMY due 1o red'n in Phd [ 0.073 0.073 04073 0.073 D073 0.073 0.073 D073 0,039 3339
Crude death rate ! d 81 6.1 61 6.4 6.1 6.1 6.1 6.1 6.1 6.1
Population at risk ! ¢ 1,049,938 1,051,791 1,050,371 1050151 1,044,759 1,050,349 1,951,049 1,050,220 1,050,099 1,050,860
Excess tortality cases f 467 A6% 467 467 467 467 A6% 467 249 249
Estinated present value of future
average eamiigs @ 73,714 152,421 121.966 146,45% 173,081 203,008 241,979 295,580 387,661 1,351,970
Estimated value of productivity loss h 34,444,401 47,943,078 57,949,787 6K, 419,269 BRE2 INT 94,906,543 113,190,317 13%,153,653 96,624,757 337,223,231

Notes:

' Based on WHO air quatity guideline and figh estiniates of Ostro's dase-respanse burelion (Supporting Table 7,10,
? This is the difference in ambicnt PRl concentiation and the WHO air quality guideline (Supporting Table 2.105.

* Crude death rate for [ 995 was used due to ussavailsbility of 1996 figure.
* population at risk is total NCR population {See Suppeiting Table 7.33d).

* Estimated value of future ramings of individuals at the inedian age of Uie average fife expectancy at birth (Supporting Table 7.15).

Formula:
(e) = (a/100) * ()
(D= (e} " (1000) ~ (e}
="

Sonrces of basic data:
Current Labor Statistics, December 1996, DOLE.
DENR-NCR. Office.

Integrated Survey of Househaolds, October 995, NSG.

Philippine Institute for Development Studies.
Philippine Statistigal Yearbook, 1996,

Projected Populatien for NCR 19902050, N3SO.
Yearbwok of Labor Statistics, { 995, DOLE.
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Supporling Tulle 7.5.2
Valng of Wark 15 Days Dike do Chronte Branchifls
MU, 02 BASELINE LEVEL
{In prsmy)

Vuelabie cote 181 2uy nl th K] 4ith T §ih olh 10th
Dase-Tesponte queMivient * 2 0.090% £.0901 g6l 0.0903 0.0%03 0.090% 00501 0.0903 0.030x
Chanee in PN ¢ L] 6.1 562 AT 612 iz 412 542 N 229
Cloanige ine RAD per person per yer ¢ 0.0%07 0.0507 0 0407 0.6507 6.0507 0.0507 00507 4.0270 0.0270
RAL per prerson peg <hirenis bronchitis episode N q ] [ [ 2] T M m 4 u
Marbidity eases due o Shronie bronehitiy ‘ ¢ (¥ 5499 A1k 5019 L] pR AL hE N 5419 Salg
Shire of 15 yeurs old g alove (0 whd gurpirkdive ! [ LA A 0,687 n.687TY 0.65871 DRyl nERY 0ARTY 0.6371 06471
Emnployment nie * ] [T (K] 0.1 081 0.8 (4] 01 &8 081
Luboz force pagtivipaion ede ! [0 LY 0.¢0 0,60 0.6 Nan 060 Dan 0.60 060
Fstitnated nnnber of employd motbidity cases i IR&T 1.887 1487 1,887 1,847 1.882 1.R%7 1,887 1,897
Gstimaded 1old RAD j 26,42 26,423 42X 26,42% 26,42% 26423 26,423 6413 AN
Fatithwed Lotal exeess
RAD k 19 1.339 1.3 1589 1,339 L 1.2 1.x39 N4 A
win? ] 1052 1042 1,083 1.0%2 1Los2 1,042 1.052 61 6t
Goizvaed average daily eninge ! 1) " X RAl 1 129 152 [H3] M0 1¢k)
n 0L R/OGAf 7.4 115,266 136,298 159787 10, 1A% s R L6750

Farined vidue of WELI

Notek!
' See Supporting Table 7,10,

? Thiic jx the difTerence in ambient (Mg goncentriion and the WIO sir quality puideline.

! The average RAD due tu clewine brovelitiv it 1 days (Supy
' NCR figure.

' 1992 figure,

! Supporting Table 7,17,

TWLL W RAD = (5.57)

? See Suppoeting Table 7.4,

Farmteda,
(e~ (w100 = (0
{ih={e) TN = (2) ™ ()
Gieg*
[HER TR
Iy = (k) = {5.57)
(mym 1)~ ()

Kaurces of baasie deata
Curpent Lubor Stusstics, Degember 1996, DOLE
DENR-NCR Offtce.
Inreprded Suevey of Households, (hetolier 1998, N8GO
Phatippine Stewlth Stwistive (992,
Phitipgesic nstitate for Bevelapmen Studien
Philipprine St Yearhoak, 1996,
Irojected Popnladivn for NCR 1990:20%0, NSO,
Yearbook of Lalior Staistice, 1995, DOLE.

ting Table 7.11).

(Supperting Table 7,10).
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Supperting Table 7.5.3

Cost of Medication for Lower Respiratory Iliness and Chronic Bronchitis

NCR, 2002- BASELINE LEVEL

(In pesos)

Lower Respivatory lincss

Chronic Bronchitis

Income Decile Number of Excess Total Cost of
Morbidity Cases v Medication ¥
{(In pesos)

Number of Excess
. e 3/
Movbidity Cases

Total Cost of

Medication
(In pesos)

1st 43,853 244,738,333 2.698 13,305,850
2nd 43,931 245,171,017 2,702 13,329,374
3rd 43,871 244,839,318 2,699 13,311,341
4th 43,862 : 244,787,802 2,698 13,308,543
5th 43,846 244,696,618 2,697 13,303,582
6th 43,870 244,834,030 2,699 13,311,053
7th 43,902 245,008,922 2,701 13,320,562
Sth 43,865 244,804,062 2,698 13,309,424
9th 23,392 130,547,155 1,439 7,097,543
10th 23,409 130,641,754 1,440 7,102,686
Notes!
¥ From Supporting Table 7.5.4.
¥ Number of excess morbidity cases * minimum cost of medication (Supporting Table 7.12).
¥ From Supporting Tabl 7.5.5.
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Supporting Tabte 72.5.4
Excess Morbkdity Cases from Lower Resplralory tHness
NCR, 2002- BASELINE LEVEL

{In prosos)

Variable code 11 Ind 3rd 4th Sth [314] ity fth %ih 1tth
Dese-responss coetlicient ! a 0.0023% 0.6023% £.0022% 0.0923% 0.00238 0.0023% 000208 D.O023% 0.0022% 00238
Change in PRUG ] 5602 %11 36.12 $6.12 56.12 56.12 5692 56.12 .93 99

Change in sk of
clweviic brovchitis * < 01336 01046 41330 006 0433 01236 0133 0.1336 0.0712 00712
Pepulation a1 risk ! d M RIEES 1K AN XI8.260 AN 2467 L E ] IR 6 228,60
e 434853 2390 AARA JAR62 1845 Eikni) A3.902 1865 3.9 13909

Exeess morbidily casss

Notes:
1 See Supporting Table 7.10.
P s i e dirence inambient PM,, contgniration a the WEIC air quality puieling, (Supperting Table 7.10).

' Populativn a1 1<k are thoss Bl 15 yeartold fon NOCR sinez the aes Diacket defingd by Ostie {17 years el Bratow is ik aailable (Supponting Tablz 7.1%)

Formplo:
()= {m) " ()
(ey= (e * (d)

Sowrces of baste dasa:
DENR-NUR Office.
Projected Population for NCR 1990.2050, NSO, '



Supporting Table 7.5.5
Excess Morbidity Cases from Chronic Branchitis
NCR, 2002- BASELINE LEVEL
(In pesos)

Varinble code 1st el 3rd dth Sth oth Tih §th th 10th
Dose-response coellicient ! ] a 0.0000918 Q0000918 20000918 0.0000918 000004018 00000918 0.0000918 0,0000918 0,0000918 L0018
Change in BM10 b 56.12 56,12 56.12 56,12 56,12 56.12 56.12 56.12 29.93 29.93
Change in risk of
chronic brcnclu‘ﬁs]‘ c 0.00515 0.00515 0.00513 0.00515 0.00515 0.00515 D055 0.00515 0.00275 0.00275
Population at risk ' d 523,604 524,530 $23.820 523,710 523,515 523,809 524,183 523,745 523,685 524,064
Excess morbidily cases e 2,698 2,702 2,699 2,698 2,697 2,699 2,701 2,698 1,439 1,440
Notes:

' See Supporting Table 7.10.

? This is the difterence it ambient DM, concentration and the WHO air quality guideline. (Supporting Table 7.10).
3 Population at risk are those above 25 yars old for NCR. (Supportteg Table 7.13b).

Formula:
(€)= (@* M
(2) = (e} * (d)

Sources of basic data:
DENR-NCR Office.
Projected Population for NCR 1990-2050, NSO.
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Supporting Table 7.5.6

Excess Respirito
NOR 2002 BASE

Symptom Days
ANE LEVEL
(In pesos)

-

Varlahble ¢ode st 2nd d th Sih (2] Tth Bth $th 10th
Dose-reapenge covllicien ! o {220 02718 §.2740 02710 [URE R 02740 02710 02710 027010 02700
Clingte in PMIY ! L1 612 3612 S6.02 612 5612 5602 642 5612 29.92 29.9%
Cliange i 1isk of [
_chironic hionchitis i 150K 1538 1538 1500 1528 1508 1508 ES3R &0 £.20
Population al yisk ! d G2 IRE 625,202 S04 61N 624082 624,422 G2ILHTY 621,356 624,28 624,736
Excess morbicity eases ¢ 9508416 26153858 9.602,377 9.600,35% 9.596,780 9,602,169 9.609,028 9.600,504 5119941 5,123,651

hi

MNores:
! See Supporting Table 7,10

*This is the dil¥etency in mubient PAY,, concentiation and tlie WHO air qatisy gnideline, (Suppenting Talde 7.10),
¥ population at isk nre s alove 19 yems ok fon NCR (Suppeiting Talle 7.13c).

Formuin:
(e} = () * (b}
(e} = {c) * (d)

Sources of basic data:
DENR-NCR Office.
I'rojected Tepulation for NCR 1990-2050, N,
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Table 7.6 Value of Health Damages from PM10 Exposure by Income Decile (in miftion Philippine Pesos), National Capital Region, 2003 - Basefine Level

1st 2nd 3rd 4th §th 6th 7th 8th 9th 10th Total
Mortality
Value of productivity loss {1} 38 55 66 78 92 108 129 157 110 384 1,219
Morbidity
Value of work loss days
Chronic bronchitis (2) 0.06 0.09 a1 0.13 G.15 0.18 0.21 0.26 0.18 0.63 1.987
Cost of medication ¢
Total (3) 334 334 334 34 334 334 334 334 178 178 3,026
Chronic bronchitis 17 17 17 17 17 17 17 17 g 9 156
Lower respiratory ilness 316 317 N7 316 316 317 317 316 169 169 2,870
Respiratory symptom days 10.82 10.84 10.82 10.82 10.82 10.82 10.83 10.82 577 5.78 98
TOTAL = (1) + (2) + (3) a73 389 400 412 426 442 453 491 288 563 3,247
Notes:
Respiratory syrptec days are net included i e valuation
Sources:
Suppottug Tables 7.6.1 ta 7.6.6.
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Supporting Table 7.6.1

Vilue of Foregone Enrnings Due to Mortality
NOR, 2003- BASELINE LEVEL

Formuiu:

{c) = (/1601 * (b}
N = ey * (dA 00 (o)
W (hH"

Sotrcer of bovie dutw!

Curent Labes Statesticy, Decensber 19046, DOLE
DENR-NCR Ollice.

Taegrated Survey of Hlousclolde, Ocleher LOUS, NS0,
Philippine lnstitute for Development Studies
Plilipgring Statistical Yearbouk, 1496,

Projected Populidion o NCR EQ90- 2050, NSO,
Yearbeok af Lalwen Statisties, 1995, DOLE.

? Conde death 1ats fin 1995 wann waed due Lo wavailability of 1996 figore.
* Population at 1isk it tota] NCR population (See Supporting Tahle 7.13d),
* Estimated value of future emmings of iudividinls at the inedinn age of the avemge life expeciancy at birth (Suppernting Table 7.1 5).

! Bneerl on WEHEY air quality guidedine nud bighs estinates ol Ostro’s dose-rexponte funclion (Supporting Table .71,
1 his is e dilference it smbient PMg concentrtion and the WO nir quality guideline (Supporting Talde 7.040).

59

(In pesos)

YVarinhle code LT} 2nd 3rd Hh Sth ath Tth Bh 9th 10ih
Dese-1espotise coeflicient ! 0 013 R K] 13 nll 13 AR DAR] 0.13 LR ) 013
Chunge i PN (y/semd 4 1 61,24 Al 2 n1.2:1 O6E.21 61,24 61.24 6l 2 61,24 266 X6
Change i PachD dhie o redn in #38 < Ny XU [0 LEP-] ) 0.0KN 1R QOR0 0042 0,042

: L]

Cowele <leath rate * 1] 6.1 [ 6l 6.1 6.l 61 6l 6l 6.1 6.1
Populstion at gisk ¢ [ 054,586 1.N%6, 504 108 5,031 1, 0%, 806 181,401 .ogs,na 1,085,788 1,084,877 1,084,753 1,085,539
Excess mortality coses { a2 R 27 527 527 527 527 527 21 281
Eatimatedd present valve of Bitwee
AveIge enrnings ! 4 T.539 103 568 125,354 Lag.o00 174020 215,302 ART 208 %01 392003 1,367,112
Estinated vadue of prodictivity loss I RUIRRE 4,646,007 GR,0131, 8249 RO 092,167,841 1R E75,552 120020008 187,464,000 HIEA3.993 IRA,ITORSR
Nofes:



o

Kuppotiing Talle 2.6.2
Value of Work: Loss Days Due do Chronte Tronehilds
NCR, 2003 BASELINE LEVEL
(In pesos)

Varlable code ist ang Ird . 4 5tk 6th L 8 #h 10th
Dose.response coellicient ! a 0.0203 0.0503 3.0901 .6507 0.0903 £2.0903 0.0902 0.0%03 0.0903 0.0903
Cluuee in PR, ! b 6L 6L [l £0.24 65.21 G121 61.24 612 32.66 22.65
Cliange i RAD per person per yent ¢ 0.0553 0.0553% 0.0553 0.055% 0.0553 0.0653 0.0553 00553 0.0295 0.0295
RAD per person per chronis bronchitis episode ! & B} 1 B ] 4 1 W 14 1 14 . 1
Muozbidity cuses dire to chrctiic bromchiis | e L4109 5449 5519 RRET] 54109 5449 5519 5449 5449 5.449
Slhare of 15 yeurs old and abyve 10 1olal popultion ' 3 0.6473 0.6573 AGNTY 06873 L6873 06573 0.637 0.6873 0.6873 06873
Employment rate * 8 st 0.81 051 81 084 DS 0.8 084 038 08
Lator force pagticipalion rale " 13 0.60 0.60 0.60 0.40 0.50 0.60 .60 0.60 0.60 040
Estiniated siumber of einployed morbidity cuses i 1887 1887 1887 [ 1,887 1,887 1,857 1587 1.987 1,887
Estimated foral RAD i 26423 26473 26,423 26,423 2,12 26,421 26,123 2642 WAD 26423
Estiznaled tola} excess
rAD , * 1461 1,461 1461 (13} 1461 1461 1461 1,461 75 7%
wiD’ * I [REH] 118 L1 1148 [REH] 1,113 Ll 1148 612 612
Estinued average daily eaniings ' m 56 7! 2l i1t 13 15 153 X ] 291 Loz
Estipared vabne of WLEY n £1.012 S8.511 w782 127181 150,302 176,308 210,130 156679 179,443 626,157

Notes:

! See Supporting Table 7.10.

* This is the difference in anbient P congentrion and die WHO i quality guideline. (Suppotling Table 7.10).
) The average RAD due 10 thronc bronchitis is 14 days (Supporting Table 7.11).

* NCR figute,

* 1982 figure.

¢ Sypporting Table 7.17.

TWLD = RAD *{5.57)

? See Supporting Table 7.14,

Fornnda
{c) = {200} * (1)
ti) = (e}~ () * {z) 7 (W}
Gt} + 0
)= g7
(1) = (&) " (5.5'7)
=11 (n)

Sonrces of basic dara:
Current Labor Stalisiics. Decembey 1996, DOLE.
DENRSNCR Cilice.
ftegroied Srevey of Househalds. Oclober 1995, NSO,
Thilipprine Health Statisticg 1992
Philippine Instituie Tor Developnent Studics.
Philippine Statistical Yearbook, 1926,
Projecied Populaion for NCR 1950-2050, NRO.
¥earbook of Labor Slaristics, 1995, DOLE.
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Supporting Table 7.6.3

Cost of Medication for Lower Respivatory Hiness and C
NCR, 2003- BASELINE LEVEL

(In pesos)

hronie Bronchitis

Lower Respiratory 1iness

Chronic Bronchitis

Income Pecile

Number of Excess
v oxe 1/
Morhidity Cases

Total Cost of
Medication ”
(In pesos)

Number of Excess

Morhidity Cases ¥

Total Cost of

. . !
Medication
(In pesos)

15l
2nd
3rd
Hh
5th
Gth
7th
§th
9th

10th

49,431
49,518
19,451
49,441
49,422
49,450
49 485
19,444
26,367
20,380

316.401.343
316,960,723
116.531.89%
316,465,374
316,347,413
316,525,061
316,751.164
316.486.318
168,773,296
168.895.595

3.041
3.046
3.042
3,041
3.040
3,042
3.044
3.042
1.622
1,623

17.202,000
17,232,413
17.209.098
17,205,482
17,199,068
17,208,727
17,221,019
17.206,620

9,175,809

9,182,458

Nuotes!

Y from Supporting Table 1.6.4

' . - -
¥ \umher of excess moshidity eases € i v

Y frpom Supporting Table 7.6.5,

ost ol medieation (Supporting Talle 7.12).
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Supporting Tukle 7.6.4
Excess dorhldity Cases from Lower Resplratory Tliness
NCR, 1003 BASELINE LEVEL

{In pesos)
Variable code 1st 2nd 3rd +4th Sth 6th Tth gth 9th 100

Duosa-rasponie coafliciant ! a 0.0023% ©.0023% 0.9023 0.0022% 0002 0.0023% 000238 0.0023% 0.00238 D.0023%
Cliange in PAHD ! b 64.24 61.24 61.74 61,24 612 61.24 61.24 §1.24 3266 3266
Clangs in dsk of
chrenic bronchitis * < 0.1457 1457 0.1457 0.1.457 0.5457 0.1457 1457 0.1357 0.0777 0.0777
Population at risk : d 339,150 139,750 218290 339219 339,092 329,283 339,525 . 339,201 339,448
Excess inorbidity casss ¢ 49,40 49,518 49,451 49,441 49,422 49,450 49,485 49,444 26,367 26,386
Netes:
¥ §ee Supperting Table 7.10.
*[is is the dilference i ambiont PM,; congentration and e WHO aic gquality guidaline. (Supporting Tablz 7.10}.
? popisation sl risk are hos2 balow 15 yeurs ald for NCR sines 1his agze brackat detingd by Ostre (17 yzars and below) is not availabla (Suppodting Table 7.13a).
Formula:

(e} =)~ (h)

{2y = ()= {d)
Sources of basic data:

DENR-NCR Office.

Projected Population for NCR 1990-2050, NSO. 5
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Supporting Table 7.6.5
Excess Morbidity Cases from Chronic Bronehitis
NCR, 2003, BASELINE LEVEI
(In pesos)

YVurinhle eode 1st 2nl Ard dth Ath Gl h fth 9th 10th
Duse-respanse coellicivnt ! E L0000 ¥ D021 8 000 K 0000091 % 00000918 0.00001R LOOMHLR 1,0000918 00000918 Lodongei 8
Change in PA10 ! 3 61.24 61.24 61.24 6124 61.24 61,24 61,24 61.24 32.66 32.66
Channe in risk of
chronic bronchitis : Y 040562 041562 0,00562 100562 000562 (00562 n.aes62 000562 (.00300 LU0300
Population at 1isk ? d 540,883 541,839 541,106 540,993 540,791 541,095 541,481 S41.028 540,966 541,358
Excess morhidity cases ¢ EXE 3046 142 3041 3,040 342 3,044 3,042 1,622 1,623
MNestes:

! See Supponting Table 7.0,

® This is the difTerence in ambient PAT, concentration and the WIO air quality guideline. (Supporting Table 7,10}
? Population at risk are those alove 25 years old for NCR (Supporting Tabe 7.130),

Formula:
(c} = (=) * (b}
(&)= (&) * ()

Senrces of bavie data;
DENR-NCR Oflice.
Irajected Pepulation for NCR 1990205, NSO,
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Supporting Tahle 7.6.6
Excess Respiratory Symptom Days
NCR, 2083- BASELINE LEVEL

(In pesoxy
Variahle code st Ind Ird 4th St 6th Tih 8th 9th 10th

Dose-respense coellicient ! a 072740 02740 0.2710 02710 0.2740 02740 0.2740 0.2740 0.2740 0.2140
Change fn PMLEQ ! [ 61.24 61.24 6124 61.24 6124 6L.24 61.24 61.24 32.66 32.66
Change in risk of ¢
ehrenic brenchitis 2 16.78 16.78 16.78 16.7% 16.78 16.7¢ 1678 16.78 895 8.95
Pepulation at sisk ! 4 544,786 415,926 645,052 644,917 644,677 645,019 £45,499 £44,960 644,885 645,353
Excess tocbidity cases e 10,519,208 10,833,336 10,823,672 EQ,82],398 Lo 10,817,364 10,823,439 10.831.170 10,822,114 5,771,130 5,775,312
Nores:
! See Supporting Table 7.19.
2 1his is the difference in wnbient Phi,, concentration and tle AWHQ air quality guideline. {Supporting Table 7.10).
! Population at risk ace those above 19 yeors old for NCR (Supperting Table 7.13¢).
Formupla:

(&) =¢ay " () )

() ={e)* (D)

Sources of basie dara:

DENR-NCR Office.

Projected Population for NCR 1990-2050, NSO,

64




Tahle 7.7 Value of Health Damages from PMEO Exposure by Income Decile (in million Philippine Pesos), Natioral Capital Region, 2004 - Bascling Level

1st nd 3rd 4th 5th 6th 7th 8th 8th 10th Total
Mortality
Value of productivity loss (1) 45 62 75 89 105 123 147 179 125 438 1,388
Morbidity
Value of work loss days
Chronic brenchitis (2) 0.07 0.10 0.12 0.14 017 0.19 0.23 0.28 0.20 0.69 2.190
Cost of medication -
Total (3) 430 431 430 430 430 430 431 430 229 230 3802
Chronic bronghitis 22 22 22 22 22 22 22 22 12 12 201
Lower respiratory illness 408 409 408 408 408 408 408 408 218 218 3,701
Respiratory symptom days 12.18 12.20 12.19 12,18 12.18 12.19 12.20 12.18 6.50 6.50 111
TOTAL = (1} + (2) + (3) 475 493 506 519 535 554 578 610 355 668 5,292

Noles:
Respiratory symptem days s not inchuded in the wlaation

Souices:
Supporting Tables 7.7.5 10 7.7.6.
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Supperting Table 7.7.1

Value of Foregone Earnings Due to Mortality
NCR, 2004 - BASELINE LEVIEL

(In peses)

Variable code 1st 2nd 3rd 4ih Sth Gth Tth Hth 9k 10th
Dase-response caellicient ' a 013 0.13 013 013 0.3 013 DRE} 013 G.i3 .13
Cliange in PMy,y Qng/sem) 2 I 66.75 66.75 66.75 66,15 6675 66.75 66.75 66,75 35.60 35.60
Change in Prih$) due to red'n in Ph < 0087 GOg? QONF f.687 D087 0087 0.047 0.087 0.046 0.046
Crude death rate? d 6.1 6.1 6.1 61 4. 61 6.1 6.1 6.1 6.1
Population at risk 4 ¢ 1,120,377 1,122,358 1,120,840 1,2 20.60: 1,120.1%6 1.120,816 1.121.616 L 120,678 1,120,549 1,121,361
Excess mortality cases 593 594 593 543 593 593 S04 593 316 317
Estunated present value of fature
average eamings f 4 75,374 09,72% 126,758 19757 176,980 207,601 247,428 302,238 396,394 1,382,424
Estinated value of productivity loss h 449,698,830 62.216,128 75,201,998 BR,828.052 104,935 %96 123,161,132 146,893,353 179,283,322 125390875 437,617,826

Nofes:

! Based o W air quality guideline and high estimates ol Ostro's dose-respense function (Supparting Table 7101
2 This is the dilference in ambient Pl concentration and the WHO air quality guideline (Supporting Table 7.10).

3 Crude death rate for 1995 was nsed due to unavaitability of 1996 figure.
! Population al risk is total NCR. population {See Supporting Table 7.13d).
* Bstimated value of fisture eamings of individuals at the median age of the avernge lifo expectaney at birth (Supporting Table 7.15).

Farmula:
(e} = (a/109) * (b)
(f1 = (e} * {1000) * Le)
(hy=(D~Ig)

Sources of basic data:
Cuirent Labor Statistics, Decewber 1996, DOLE,
DENR-NCR, Oftice.

[itegrated Survey of Houscholds, October 1995, NSO.

Philippine Institnte for Developinent Studies.
Philippine Statistical Yearbook, 1996.

Projected Population for NCR 19902050, N50.
Yearbook of Lalor Statistics, 1995, DOLE.
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Swpporting Table 2,7.2
Value of Wark Lovs Diys e to ¢Chranle ironchlils
NCR, 2004 . BASELINE LEVEL
(Lo prans}

Varlalle code (A1 2ol ary {th & 4h Th BRIl 2h 19th
Tianeaesponse coeflicienl ! a 0.0} 0.0961 0 09w L LIA] 0.090 BN 20903 40901 0.0901 0.0901
Clemee in P, ! h (A 66.7% 66.75 66,75 66,75 675 6674 66,75 15560 560
Clanfe in RAD pez rerson per yosr v 2.0608 fo6n 0,060 0.0603 90603 20002 00603 0.0601 00321 0.032¢
EAL per peesune giec whizonie bronchits gpisode ¥ 4 " 14 2] 2} B} M 14 e 8} 4
Nortidity cases due te elieonis bronchitis ' [ s 419 L9 5 sS4 9 3449 419 5419 €119
Slige of 15 yeurs old and ulove (o 1060 pepnlion ¢ r 06873 06471 DXL AT n6Y7Y Q687N 0,657 06872 06472 06878 8687
Fmplayment rue 4 F 08 2.8 o ! LY 01 ox1 &8 0.81 a.81 081
Labor foree paaticipation rie ' ] 0,60 060 &en n.6a 60 60 Q.64 @60 .60 .60
Ectimaed muniber of cmployed aethidiy enses i bsa? 1587 LAN? 1887 1,887 LAST 1.887 LRRY 1387 1487
Edimwed 10hid RAD i 26423 26,421 A 26423 2. M0 26,921 26423 26421 2642}
Estimuled folaf exeett
RAD k 159X 159} 1,590 [RA] 1,592 1,592 (L] 213 LF]
wip’ 1 b,251 L2581 ] 128 L5k 1.251 1.251 (134 46T
maed nveres daily earnings ” m 1% 9% 12 132 15§ 185 226 P 7 toM
Lslinded value of W1,D n 0,452 LIR650 kA0, 177 MLE LA 283900 197,884 690,125
Mores:

! See Soppening Tuble 7.10.

T Thiie i¢ the diffecence in anbient PR, conceatralion s the WHE mir gaality puideline. (Supperting Tabls 2.10),
' Thie average RAL dus 10 elirone bronchitis in 14 days {Suppoting Table 7.11).

* NCR figure,

! 1992 higure,

F Supperting Talle 2.17,

TWLD - RAD * (5 %7)

¥ Ree Supporung Tlie 7.4,

Formida:
{op=da’lon) < (In
=@ === m .
)~ (i) = ()
(k)= (0)
Op= k) * (A7)
) = (1) * (]

Saurees of bevste Sy
Curnent Lubos Stlistics, Decesmbee 1956, ROLE,
IENI-NCR OfMiee,
ltepealed Survey of Tonecdiolds, $toher 1998, NSO
Fhiligprine Hewth Stistica 1992
Philippine bnstitige for fevedapinent Studies.
'hilippine Staivicad Yembook, 1996,
Mjested Dol aion for NCR 9942050, NSO,
Yeurbook of Lubor Stwidicn, 199%, DOLE.
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Supporting Table 7.7.3
Cost of Medication for Lower Respivatory Hlness and Chronic Bronchitis
NCR, 2004 - BASELINE LEVEL
(In pesos)

Lower Respiratory Hlness Chronic Bronchitis
Income Pecile Number of Excess Total Cost of Number of Excess Total Cost of
Morbidity Cases Y Medication ¥/ Morbidity Cases o Medication ¥
{(In pesos) {In pesos)
Ist 55,655 407,958.407 3,424 22,179,744
2nd 55,754 408,679,655 3,430 22,218,956
3rd 55,678 408,126,741 3,425 22,188,895
4th 55,666 408,040,967 3,424 22,184,232
5th 55,646 407,888,871 3,423 22,175,963
6th 55,677 408,117,925 3,425 22,188,416
7th 35,717 408,409,455 3,427 22,204,266
8th 55,670 408,067,972 3,425 22,185,700
9th 29,687 217,611,228 1,820 11,831,013
10th 29,709 217,768,917 1,828 11,839,586

Notes:
¥ From Supponting Fable 7.7.4.
¥ Number of excess morbidily cases * minkmum cost of medication (Supporting Fable 7.12).

¥ From Supporting Table 7.7.5.
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Sapportlng Table 7.7.4
Excess Morhldity Cases from Lower Rexpirutery ifiness
NCR, 2004 RASKEINE LEVEL
{in posoxy

Yarladhle code (El} 2nd Srd Hh Sth Gth T i 9th 10t
Dose-response coetliciant ! a 0007238 G002 0.0023% 00023 00023% (0023R 000238 .00238 0,00238 0.00238
Clange in PM10 ! b 66,75 66,75 60.75 66,75 575 46.75 66,75 66,75 2560 550
Change in sisk of
clyenic broneliti * ¢ 0158 Q.15 0.1589 1550 D58 QISR 01549 9.1%% 0.0847 0.0847
Popnitation at sk ' d 340,342 50,960 350,487 350,413 40,282 04T 0128 250,036 35096 150,650
Excess morhidity cases ¢ 55,655 55,7144 55678 S840 55,616 55,677 5717 55,670 29,687 29,709
Notss:

! Ree Supporting Table 7.0,

? Thiis is the diierence in armbist PMyy concentration sk tis WL ais qualiny guidzbie. (Supperting Table 7.10).

! population at gk are those below FS years old for NCR <nce the ap

Fenmutla:
(e} = (a) {1}
{e) = {c) * ()}

Sowurces of basre data:
DENR-NCR Qfice.
Projecied Fopulation for NCR 1990-7050, NSO

& nacket detined by Ostre {87 y2ars and Delow is et availadls {nppeiting Table 7.43a).
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Supporting Table 1.7.5
Excess Morbidity Cases from Chranic Brenchitis
NCR, 2004 - BASELINE LEVEL
(In pesos)

Variable code 1st Znd 3rd dth Sth 6th Hh 8th Sth iou.
Dose-response coeflicient ! a 0.0000918 0.0000918 00000918 0.0000918 00000918 0.0000918 0.0000918 0.0000918 0.0000918 0.0000918
Change in P10 ! 66,75 66,75 66.75 66.75 66.75 66,75 66,75 66.75 35.60 35.60
Change in risk of
chronic bronchitis > ¢ 0.00613 0.08613 Q.00613 0.00613 0.00613 0.00613 0.00613 0.00613 0.00327 0.00327
Population al risk ? 558,732 559,720 558,963 558,845 558,637 558,951 559,350 558,882 558,818 559,223
Excess morbidity cases ¢ 3,424 3,430 3,425 3424 3,423 3,425 3,427 3,425 1,826 1,828
Notes:

! See Supporting Table 7.10.

* This is the diflerence in amlvent P, concentration and the WHO aiv quality guideline. (Supporting Table 7.10),
? population at risk are those above 25 years old for NCR (Supporting Table 7.13b).

Formula:
(e) = (a) * (b)
(e) = (c) * (d)

Sources of basic data:
DENR-NCR Office.
Projeeted Population for NCR 1990-2050, NSO.
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Supportlng Tatle 2,76
Exeess Hespleatory Symplon Days
MO, 2004 - DASELINE LEVEL
(in prsos)

= -

Varbable code 1xt Ind 3rd 4th St 6th Tih Bth 9th 1th
Dorerrespronse voellicient ' a .27 02710 02740 .27 ®21D 02740 Q2710 0270 0.2740 0.2710
Clionge in PRLG ! I 66,75 66.75 6675 66,75 66,75 66,75 [ 66,15 35.680 3560
Clyange i sk of €
eluenic bronchitis ! 1529 1829 1429 1829 B 18,22 1829 18.29 .75 9.75
Population at risk ) d 666,061 667,242 666,319 666,199 665,951 666225 adg.x0l 646,243 666,167 656,519
¢ 12,1K1,562 12200008 2,186, 50 P2ee2? 12,179,185 12,186,325 12195030 12,184,423 6,497,830 6,502,539

Excess moehidily cases

Notes:
b See Suppetting Table 7.10.
* This is e difference inambient Py, coneent

' Pepulation at 1k are ese above 19 yams old for NCR {Smppeating Table 7.33¢).

Forveula:
{e) ~(n) = (b}
(e) = (e} * ()

Sources of baste daln:
{ENR-NCR Office.
Projected Populaticn fir NCR 1990-2050, NSO.

ations and flie WHO air quality mideline. (Swpperting Tuble 7.

H]
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Table 7.8 Value of Health Damages from PM10 Exposure by Income Decile (in million Philippine Pesos), National Capital Region, 2005 - Baseline FLevel

1st 2Znd 3rd 4th 5th gth Tth Bth 8th 10th Total
Martality :
Value of produstivity loss (1) 51 71 86 101 119 140 167 204 143 498 1,579
Morbidity
Value of work loss days
Chronic bronchitis (2) 0.08 0.11 0.13 0.1% 0.18 0.21 0.26 0.31 0.22 0.76 2411
Cost of medication
Totat (3) 553 554 554 553 553 533 554 553 295 295 5019
Chronic bronchitis 29 29 29 29 29 28 28 29 15 15 258
Lower respiratory iliness 525 526 525 525 525 525 525 525 280 280 4,760
Respiratory symptom days 13.70 13.73 13.71 13.70 13.70 13.71 13.72 13.71 7.3t 7.31 124
TOTAL = (1) + {2) + (3) 804 625 639 855 673 594 724 758 438 794 6,600
Motes.
Respiratory symgpton: days are not included in the valuation
Sonrces:
Supporting Tables 7.8.1 to 7.8.5.
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Supporting Table 7.8.1

Yalue of Foregone Earnings Due to Movtadity
NUR, 2005 - BASELINE LEVEL

{In pexux)

Vuriuble cude ist ind 3rd 4l Sth Gk Th fth Ith 1A
Dose-response cocllicient ! F 013 013 013 063 013 DARS 0.3 013 913 Q13
Change in PM,g {mg/acind* b 7264 72,68 72.6% 7268 2.68 7268 7268 72.6R R76 IR.76
Change i Pt(M) due to reidn in Ph [ 094 0.094 0044 00N )9k 0.094 $.0%4 008 Q.05 050
Crude death rate? d 6.1 fil 6.t il 6.1 .1 6.t 6.1 6.l
Pepulation at risk * ¢ 1,157,350 1,050,396 11587827 1157,153 1,153,802 1,158,629 1,157,661 1,157,528 1,158,366
Extess mottality cases r 667 [ 667 667 ) 2] 467 56 356 '
Extimated prexent valne ol futore
nverage emTings * £ M2l 108,90 128078 15).435 17%,962 209,926 250,199 305,623 400833 1,397,957
Extitnated vnlue of prodnetivity boss h SORAETA 0,764,241 RESILMA  IMn3I2AT0 119,353,401 LINORZTIZ 167055591 203,915,745 142,618,808 497,743,816

Notex;

! Pased on WHO nir quality guideline und high estinates of Oxtie's duse-response fnction (Supporting Table 7.10),
2 4his is the diffecenee in wmbiont P concentration and the WH air quality goideline (Supponting Table 7.1t

T Crude deatly rate Tor 995 was used due to urewailability of 1996 figine,
* Population at 1ixk is tolut NCR populntion (See¢ Supporting Talde 7.104),

* Estimated value of fiture earnings of individuals at the median age of the avempe life expectaney at bisth {Snpporting Table 7.15).

Formuta;
() » (/100) * 11»)
(0 = ¢e) " (0003 " Le)
(hy = (D * (g}

Sunrees of bavic data:
Cuzent Lubor Statistics, December 1996, DOLE,
DENR-NCR Office,
litewated Suvey of Thonseholds, Octaler 1095 N
Phikippine Tiatitute for Development Stadies
hilippine Statistical Yeatbook, 1996
Projected Populition for NCR 9902050, NSO
Yenthook of Lulor Sttistics, 1995, DOLE
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Supporiing Tuble 7.8.2
Value of Werk [oss Days Due to Chronlc Bronchlils
NCK. 2005 - BASELIRE LEVEL
(In prsos)

Variable code Ist Ind Jrd 4l Sh &th Tlh 8th gth 101l

Dinse-response coefficient t a 0.0901 0.0903 0.0903 4.090% 0.090} 09903 0.0303% 0.0903 4.6903 0.0%03 :
Cheunge inn PM,, * b 2268 7268 72.6% 7268 72.68 72,68 268 7268 .76 38,76
Chunge in RAD per persoi pir year . ¢ 0.0656 0.0656 0.06%6 ¢.0656 0.0656 00656 0.0656 0.0656 0.035¢ 00250
RALD per person per chronis broncliitis tpisode ! d 11 14 H B} M 2] B} 14 ] I
Morbidity cuses due ta clrenic bronchilis N [ S S44y 518 SoHy 5449 5312 5449 5,149 5449 LERL
Shure of 15 yeurs old and above ta total populstion £ r 0.6873 06573 0,657} 0.6873 0.657} 6573 0.6373 0.6573 0.6873 06823
Emplovment ral¢ * £ 081 0.8 0.8 ol 081 0.5 a8 0.8 084 (32}
Labor force participation rale ¢ i 0.60 0.50 0.60 0.50 .60 0.69 ©.60 0.60 0.6¢ 060
Estiniated number of emplayed morbidity cases i 1.887 1,837 1.38% L.487 1.887 1887 1.887 £.357 1.587 1,887
Estimated toa RAD 1] 26,421 264123 16.-123 26,422 26,421 26,123 264123 26,423 26423 26,421
Estimated total excess

rab 13 170 L7y L 7L 1L7H L7 1,74 1.734 925 925

Wb’ H 1,363 1.363 {.36% £363 1,361 1363 133 1262 727 kel
Estimuted averuge daily eamings © m 57 H 9% 12 [EY] 157 187 22 300 1046
Eaimated value of WL n 72682 107,921 130,631 150213 182,208 213,959 255,001 32490 217,852 o 789.868
Nofes:

' See Supponing Table 7.10.

¥ This is the difference in ambient PM, o concerdration and the WHO air quality guideline. {Supporting Tuble 7.10).
* The average RAD due 1o chrone bronchitis is 14 days (Supporting Table 7.11).

* NCR figure.

? 1992 figure.

¥ Supporting Table 7.17.

TWLD = RAD " (5.57)

¥ See Supporting Table 7.14.

Formuda:
(<) = (a7100} = (b)
Gr=(3 =40~ (2) ~
=W .
(ky= i) ~ (e}
= k)= (5.5
m=m={m .

Sources of basic data:
Currert Labor Statistics, December 1996, DOLE.
DENR-NCR Office.
Integraed Survey of Househalds, October 1995, NSO.
Plilippine Elealth Sraistics 1992
Plidlippine Tustitne for Devetopment Stodies.
Philippine Stuisticad Yearbaok, 1996,
Projecled Population for NCR 1990-2050, N5O.
Yearbook of Labor Stalistics, 1995, DOLE.
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Supporting Table 7.8.3
Cost of Medication for Lower Respiratory Ulness and Chronic Bronchitis
NCR, 2005 - BASELINE LEVEL
{In pesos)

Income Decile

Lower Respiratory THness

Chronic Bronchitis

Number of Excess
I i
Morhbidity Cases

Number of Excess
- LY
Morbidity Cases

Total Cost of

e e U
vicdication
(In pesos)

Total Cost of

Medication v
(In pesos)

Ist
2nd
3rd
4th
5ih
6th
Tth
8th
9th

LOth

62.601 524.748.279 3.851
62,711 525,676.006 3,858
62,627 524,964,803 3,852
62,613 524,854 475 3,852
62,590 524,658,837 3,850
62,625 524,953,465 3,852
62,670 525,328,453 3.855
62.618 524,889,210 3.852
33,392 279.908.725 2,054
33.416 280,111,557 2,056

28.529.336
28,579,774
28,541,107
28,535,109
28,524,473
28,540,491
28,560,878
28,536,998
15,217,982
15,229,010

Notes:

VY Jirom Suppotting Table 7,84,

¥ paumber of exeess worbidity guses « minimum cost ol medieation (Supporting ‘Table 7.12).

v . —_—
Y Prom Suppoting Talie 7.8.5.
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Supporting Tuble 7.8.4
Execess Morbldity Cases from Lower Respleatory liiness

NCR, 2005 - BASELINE LEVEL

{In pesox)
VYarluble code 1st Ind 3rd Hh 5t 6th Tl §th 2th 10th

Dosg-response cezllicient ! a 0.00238 0.0023% 0.0022% 000238 0.00228 000238 0.00228 0.00238 0.00238 0.00238
Change in PMLO ! b 7268 7268 FL6% 7268 T268 T168 7268 68 3R.76 38.76
Change in risk of
¢lenic branchitis ~ [ 0.1730 01730 0.173¢ 01730 0.17% 41758 0.173¢ 0.1730 0.0923 0.0923
Population at sk ! d 351,903 362,543 362,053 361,977 361,812 362,015 362,303 362,000 261,959 62,221
Excess morbidity cases 62,601 62,711 62,627 62,613 62,590 62,625 2,670 62,618 33,392 33416
Notes:
! geg Supporting Table 7.10.
s is the differencs in ambient PM,, concentration and the W air guality guideline. (Supporting Table 7.10).
7 population at risk arz those below 15 years old For HCR sincs the age bracket defined by Ostro {17 yzars and below) is not availablzs (Suppenting Table 7.13q).
Formula:

(e}= ()~ (b}

(&) =(e) " ()
Sonrces of basic data:

DENR.NCR Cilice,

Projected Population for NCR. 1990-2050, NSO.
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Suppurting Table 7.4.5
Excess Morbidity Cases from Chronic Bronchitis
NCR, 2008 - BDASELINE LEVEL
(I peseos)
Variahle code sl 2nd ki) Jih Sth Gth 7ch &th oth 1nh

Dose-response cacllicient ' a [EXVILINVIE 0,008 1R OOV IR (.000091R QOO0 R 1,0000918 1.0000918 LNV 3 (0000918 0000918
Change in I'N 0 ' b T2.6% 72.68 7264 T2.6% T2.6% 72608 72.68 72.68 38.76 ARk16
Changg in misk of
chronic bronchitis * [ nAO0667 000667 0.00667 008467 DA066T 00667 040667 000667 0.00356 00356
Papulation  risk d 577170 578,191 577,400 577,287 577,072 577,396 577,809 577,325 571,259 $77,677
Exeuss morbidity cases [ 3851 3,858 1BS52 3,852 3,850 3,852 3,855 3,852 2,054 2,056

Alites

' See Supporting Talle 7.10.

 his is the differcnce in ambient M, concentration and the WO air quatity gideline, (Supporting Fable 7.80).
* population at risk arc those above 25 years old for NCR (Supponting Table 7,131,

Fornnda:
(€)= (a)* ()
(&) = (&) *(d)

Sources of basic duia:

DENR-NCR Oflice.
Peojected Population Tor NCR 1990-2050, NS,
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Supporilng Table 7.8.6

Exeess Resplratory Sympiom Days

NCR, 2005 - BASELINE LEVEL

{In pesos)
Yarlabie ¢ode Ist nd 3rd +tir Sth 6l Tth 8ih 9ih 10th

Dose-esponse coelticient ! a 6.2740 C.2740 0.27.40 0.2M40 0.2740 0.2740 C 02740 0.2740 0.2740 0.2740
Change &t PMI10 ! b 72.68 72.68 7268 72.68 72.68 72.68 72.6% 72.68 3876 38.76
Change in risk of < .
clirenic brenchits * 19.91 19.91 12.91 19.91 19.91 19.91 t9.91 19.91 10.62 10.62
Pepulation at risk ! d 638,044 689,261 B8y, 328 688, 1R 687,927 688,314 GRE B0S 6%3,229 68,150 683,649
Excess mopbidity cases e 13,701,773 13,725,997 13,707,427 13,704,346 13,699,438 13,707,131 13,716,922 13,705,453 7,308,714 7,314,031
Nores:
! See Snpporting Table 7.10.
* This is the difTerence in ambient PL,; concentration and the WHO air quality guideline. {Suppossing Table 7.10).
* Population al risk are these above 19 years ofd for NCR (Supporting Table 7.13¢).
Fornnda:

(¢} =(a) = {b)

(e)= () " (&)
Sources gf basie data:

DENR-NCR Office.

Projected Population for NCR 1950-205¢, NSO.

3
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Table 7.9 Value of Health Damages from PMLO Exposure by Income Deeile Gin million Philippine Pesos). National Capital Region, 2006 - Buscline L.ovel

1st 2nd 3rd 4th §th 6th 7th 8th 9th 10th Total
Mortality
Value of productivity loss (1) 58 80 97 115 136 159 190 232 162 568 1,794
Morbidity
Vatue of work loss days
Chronic bronchitis (2) 0.09 0.12 0,14 017 0.20 0.24 0.28 0.34 0.24 0.84 2.653
Cost of medication
Total (3} 710 71 710 710 710 710 71 710 379 379 6,442
Chronic bronchitis 37 37 37 37 37 37 37 37 20 20 332
Lower respiratory lliness 674 675 674 674 673 674 674 674 359 360 6,110
Respiratory symptom days 15.40 15.43 15.40 15.40 15,40 15.40 15.42 15.40 8.21 822 140
FOTAL = (1} + (2) + (3} 768 792 BO8 825 846 870 801 942 541 948 8,239

WNoles:
Respitatgy symptomn days are notincluded in the vidation

Soumees:
Suppaating Tables 7.9 110 7.9.6,
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Supporting Table 7.9.4
Valus of Foregone Eavnings Due 1o Mortality
NCR, 2006 - BASELINE LEVEL

(In pesos)

Variable code 1st 2ud 3rd 4th

5th

Gth

Tth

Stk

9th

10th

013 013 013 0.13
19.67 79.07 19.07 19.07
0.103 0.103 0.103 0.103

5.1 6.1 6.1 6.1
1,195,542 1,191,656 £,§96,006 1,195,784
150 151 150 150

Dose-respense coeflicient !

Change in PMyp (ing/sem)

Change in Pridv) dus to red'n in PM
Crude death rate *

Popujaticn at risk 1

Excess mortality cases

Estimated present value of future
average carnings *

Estimated value of productivity loss

Lo T = - T < i - ]

7,072 107,087 129,614 153,131
57,714,061 80,435,451 97,195,964 114,811,893

el

0.13
79.67
0.103

6.1
1,195,339
M9

180,967
135,631,577

013
79.07
0.103

61
1,186,010
750

12,278
155,188,030

0.13
79.07
0103

6.1
1,196,864
750

253,001
189,862,363

0.13
79.07
0.103

6.1
1,195,863
150

309,046
231,726,995

0.13
4217
0.055

5.1
1,185,726
400

405,323
162,070,015

013
42.17
0.055

6.1
1,196,592
400

1,413,564
565,629,096

Notes:

! Based on WHO eir quality guideline and high estimates of Ostro's dose-tesponse function (Supporting Table 7.10).

% This is the differenca in ambient PM,q concentration end the WHO air quality guidetine (Supporting Table 7.10).

* Crude death rate for 1995 was used du¢ to unavailability of 1996 figure.

* Population at risk is total NCR population {See Supporting Table 7.13d).

¥ Bstimated value of fture eamings of individuals at the median ege of the average life expectancy at birth (Supporting Table 7.15).

Formula:
(e) = (a/100) " (b)
(B ={c) " (d1000)* ()
=@

Sources of basic data:
Current Labor Statistics, December 1996, DOLE.
DENR.NCR Office. ’
Integrated Survey of Households, October 1995, NSO.
Philippine Inatitute for Development Studies.
Philippine Statistical Yearbook, 1996,
Projected Papulstion for NCR 1980.2050, NSO,
Yearbook of Labor Statistics, 1995, DOLE.
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Supportng Table 7.5.2
Value of Work Loss Days Due to Chrenle Bronchills
NCR, 2006 - BASELINE LRYEL

(In peass)
Vardable ode 1 2nd 3rd B} 3th 6th h 8k th 1oth

Dose-1eiponse coulticent ' ] 0.0903% 0.0903 4.0903 00903 ¢.0903 £.0003 0.0%03 0.0903 0.0%0% 0.0303
Chrergo Ly PhGy 1 b 7907 79.07 79.07 1907 %407 1907 7.0 .07 4217 42,17
Chapgs In RAD pet porton pet yonr € 00714 00714 00714 071N 0.0704 oov "o 0.0734 0.0381 0,638}
RAD per peeson per chionis bronehitls eplsods * 4 4 " 14 " 12 14 11 ] L} 14
Morbidity cases dut to chronic bronchitin * L] 5449 5449 5,A4% 5449 5449 49 5,499 5,449 Sa49 3449
Share of 15 yoars oid and sbove to totsl population i f 0.6873 0.6873 0.6873 0.6873 0,687y 0.6873 6.6873 0.6873 0D.687) 0.6873
Employmen rade ' (1 0.84 084 0.84 084 .81 0.84 0B LR 1) 0.64 034
Labor farce participriion rets * h 0.60 0.60 0.60 060 0.60 0.60 0.60 0.60 0.60 0.60
Fxtimwed nuiaber of employed morbidily caven ] 1,887 1387 1,887 1,887 1497 1,887 1.887 1,887 1887 1,887
Frtimated tolal RAD § 2641 24,423 642 26423 2642 26,423 WA 26,41 264 26,423
Estimeted {otn] axcess

RAD k 1.887 L8g7 1,897 1,887 1387 187 1,987 1987 1,006 1,006

WL 1 1,482 1,482 1,482 1482 1432 1,432 1,482 1Az ki | 7%
Fstimated nvernge dally onnings * n 8 L 7 ns 133 159 139 21 03 1057
Frtimnied value of WLD n 85,457 118,736 143,716 169,790 00,651 235,371 280,522 H2L665 239,489 598
Noter:
? Ste Supponting Table 7,10,
3 Thiis iv the differsnce In ambient P, toncemration and the W1IO alr quelity puldeline. (Supporting Tabls 7.10).
! The svernga RAD dus to chroac hronthitis is 14 days (Supponting Toble 7.111
* NGR figure.
* 1992 figuse.
* Supporting Table 7.47.
TWLD = RAD 4 (5.4T)
! Se» Supporting Table 7.14,
Formula:

(o) (w100} ()

== N={*y

Gy (i)

(e ([} * (<}

(e () *{5.57}

()= {3 *(m)
Sources of basic dota: ,

Current Labor ntidlict, Docember 1996, DOLE

DENR-NCR Office

Integzated Survey of Houecholde, Oetober 1993, NSO.
Philippins 1lenith Sintisties 1992

Plihppine Sustilute for Development Studies.
Philipplne Stndirical Yembook, 1996

Projected Population for NCR §990.2050, NSO,
Yembuook of tabor Studetica, 1995, OLIL
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Supporting Table 7.9.3
Cost of Medication for Lower Respiratory Illness and Chronic Bronchitis
NCR, 2006 - BASELINE LEVEL

{In pesos)
Lower Respiratory Iiness - Chronic Bronchitis
Income Decile Number of Excess Total Cost of Number of Excess Total Cost of
Morbidity Cases Medication ¥ Morbidity Cases 3 Medication
(In pesos) {(In pesos)
1st 70,351 673,514,007 4,328 36,617,380
2nd 70,475 674,704,743 4,335 36,682,117
3rd 70,380 673,791,916 4,329 36,632,489
4th 70,365 673,650,309 4,328 36,624,790
5th 70,339 673,399,207 4,327 36,611,138
6th 70,378 673,777,362 4,329 36,631,658
7th 70,428 674,258,660 4332 36,657,865
8th 70,370 673,694,892 4,329 36,627,214
9th 37,526 359,262,630 2,308 19,532,268
10th 37,553 359,522,965 2,310 19,546,422

Notes:

Y From Supporting Table 7.9.4.

¥ Number of excess morbidity cases * minimum cost of medication (Supporting Table 7.12).
¥ From Supporting Table 7.9.5.
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Supporting Table 7.9.4
Excers Morbldily Cazes [rom Lower Resphrntory liness
NCR, 2006 - BASELINE LEVEL

{in pesos)

Variable code 13t 2ad Ird 4th sh 6th 7th fith oth 1Mh
Dose-response cosflicient ! & 0.00238 0.00238 0.00238 0.00218 0.00238 000228 000238 0.00238 000238 0.00238
Changein PMID" b 79.07 707 79.07 79,07 79.07 79,07 7%.07 2907 247 L7
Change in tisk of
chronic bronchitis * [ 6.1882 0.1R82 0.1882 0.1882 0.1R82 0.1882 0.1882 0.1882 0.1004 0.1094
Populntion at fisk INRA6 374,507 374,000 RYARFY] 313,782 373,992 374,259 313,047 313,504 314,114
Exoess motbidity cases e 70,351 20,475 70,380 0,65 70,339 70,378 70,428 0370 31,526 37,553
Notes:

1 5ee Supporting Table 7.10,
T This is the difference in ambient PM o concentration and the WHO air quality guideline. {Supporting Table 7.10).
? population s risk are those below 15 years old for NCR sinee the age bracket defined by Ostro (17 years and below) is nat available (Suppotting Table 7.133).

Formulo:
(= (2)* ®)
(&) (e) = (&)

Sourcas of basie date!

DENR-NCR Office.
Projected Population for NCR 1990-2030, NSO.
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Supporting Table 7.9.5
Excess Morbidity Cases from Chronlc Bronchits
NCR, 2006 - BASELINE LEVEL

{In pesus)
Varlable code 1st Ind 3rd 4th 5th 6th 7th 8th 9th 10th

Dose-response coefficient ' a 0.000091% 0.0000918 0.0000918 - 0.0060518 0.0000518 0.0000918 0.0000513 0.0064918 0.0000918 0.0000918
Change in PM10 ! o 79.07 T9.07 19.67 79.07 79.07 79.07 79.07 79.07 42.17 42.17
Change in risk of
chronic bronghitis * [ 0.00726 0.00726 0.00726 0.G60726 0.00726 0.00726 0.00726 0.00726 0.00387 0.00387
Poputation at risk ¢ d 596,217 597,271 596,463 - 596,338 596,115 596,450 596,876 596,377 596,309 596,741
Excess morbidity cases [ 4,328 4,335 4,319 4,328 4,327 4,329 4,332 4,329 2,308 2,310
MNotes,
' Sce Supporting Table 7.10.
% This is the difference in ambient PM,, concentration and the WHO air quality guideline, (Supporting Table 7.18).
* Population at risk are those above 25 years old for NCR (Supporting Table 7.13b).
Formula:

©) =@

(e) = {c) * (d) '
Sources of basic data:

DENR-NCR Office.

Projected Population for NCR 1990-2050, NSO.

84
S Ff£D £ F £ F § g




Supparting Table 7.9.6

Excess Respiratory Symptom Dayy

NOCKR, 206 - BASELINE LEVEL

--

{In pesos)
Vurfakle code Ist FOT Ird 4+l Sth 6the 7th 8th 9th 10th
Dese-response coellicient ' a 0.2140 04,2740 027 027K 0.2740 49.2740 0.2710 0.2740 42740 0.2740
Change in PM10 ' ] .07 907 Bt .07 79.07 19.07 19407 79.067 12.17 42.17
Change in risk of c
chrenie brenebitis * 21.66 21.66 21.66 21.66 21.66 21.66 2166 21.66 11.55 1155
Population at visk ’ d 710,75¢ 2,007 1,00 7HOR 710,629 M,028 711,526 16,941 710,859 711,374
e 15,398,015 15,425,268 15,104,368 15,401,161 15,395,420 15,401,066 15415069 15,402,180 8,213,552 2,219,503

Exeesy morbidity cases

Nares:
T see Supporting Table 7,10,

2 This s e dillerence i mmbient PM,, concenteation and the WHEO ai qunlity gnideline.  (Soppoiting Table 7.00),
T populution a risk me ese above 19 years old for NCR (Supporting Table 7.13¢),

Formla
(&)= ()~ )
@@=«

Sources of basic data:
DENR-NCR Offico.
Prejected Poplation for NCR 1990.2030, NSO,
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Supporting Tuhle .10

Dose-Response Funcliens and CoefTiclents

Pollutant/Hexlih EfTect

Dese-Iespenst Funcelon

L PARTICULATE MATTER (FM2)
Tranalure Motality (M)
Restricted Activity Days (RADY
Lower Respiratory llkess is Clildren
Astllgna Auacks
Respiratary Syuptoms

Clwonic Brouchitis

% DM
4e DRAD

[DIMI0):

+2 DAnnual Risk of Bronehilis

0130 * [OPhlel
= 00905 ¢ [DPMf (per persan per year)

= 000238 ¢ [DPMy)  (inchildre)

5 Dastlima Attacks . = 02730 ¢ {DIM) (@er asthaaticy
=2 DSsuiptom Days = 02710 " JBPM,) {JeF person per year)
%3 Dlicidence of Cleonic Bronchitis = 0.0000918 T [DEM]

TDPATIG] = anbient level - standard
sandard = 3746 mgfeu m

1998 8440 Adj Tactor for Oth and L0 decile = 0,513

1999 9315 Change in PA41 0 was also adjusted by 0.3704, Uie share of
2000 91.07 tniehile PMI0 onissious out of total PAMIQ emissions
20081 106,84 (Grased on TNRAP Ul estiinates).

2002 112.2%

2003 128.66

2004 140.81

005 15595

20046 L68.07

Supporting Table 7,18 (Continued)

L Poltutant/1eatth Effeet

Nose-Hesponse Futtetlon

IL LEAD (Fb)

It} Loss

Fhypartasion

1 Deceanant
DAlr fead

DErH)

Where  DFR)

0.975 1 D Air Lead (e )
curret anliont Tevel - sbient of the previans period

{1+ expl2. 740795 2PE A ' - (14 epl 30T PA} !
eliange in the probability of Inpataision evar of risk coelTikiot astocisted

incidace of Iyperiension

Pb Ay = anbient level of base cose 1996 Tor the different scenarios it 1996
rdA, = gyment ambient Tead dovel
Coronnry Heart Distases DITCHD) = ({1 +eq(5.00.0.030[DBMD}* {1t + ep($.00-0.03{DBA DI 1V1E
Where DPNCHD) = probability of » threnic heart disense event or Ui risk cocfliciak associated with
chroniic heart disease per year inchdence
P, = hase case dingtolic blaod pressure
DYy = DBE + DDERP
DDEP 2. 74Py - MPOA,)
DhHP = Disstolic Blood I'ressure.
Morualiey DR (Af) = [{{1 * op(sAE0.03816[DRPD}T - (G + cp(S15-0.035316[0BI )} P2
Wiere  Pr(AN = probability of deall oceusrence per Yeur
Saeet
Crmelrsd
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Supporting Table 7.11 .
Resticted Activity Days for Different Ilinesses

Disease RAD
Asthma 7
Acute Bronchitis 8
Chronic bonchitis 14
3

Hyperiension {unconiplicated)

Coronary Heart Disease (non-fatal) 14-30

Based on interviews with four physicians from the Department of Environmental and
Occupational Health, College of Public Health, UP Manila.
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Mininium Cost of Medication from Lower Respiratory THness a

Supporting Table 7.12

NCR, 1995 {0 2006

nd Clironic Bronchitis

L 2 A At A L R A

(In pexox)
1998 1996 " 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Prejected Inflation Rate V 14.3% £6.60 15490 15.35 1511 1489 14.69 14.52 14,36 14.21
Asthima ([ower Respiratery Hiness)
Ewergency Reom Cost 50 535 53 73 &5 98 113 13¢ 149 170 195 o)
Madications 100 110 126 147 17 196 226 289 297 3N 390 445
Hospitalization (3-4 days) 1,000 IO 1,259 1,468 1,702 1,963 2,259 2,596 2977 3,410 3,899 4,453
hiaintenance drugs 1,00t 1.0
(for mocdlerate 1o clhronic)
Total 2,150 2,367 2,707 3,157 3,658 4,220 4,858 5 5%1 6.401 7,330 2,352 9,514
Chronic branchitis
Treatment (min of 6 wontlis) 200 220 252 293 340 392 54 51¢ 595 681 % §90
Medications 200 220 252 293 kED) 35 451 s19 595 6381 779 890
Dingnosis 1,500 1,652 1,890 2,203 2,553 2,915 3,390 3,895 4,467 5118 5,850 6,682
Maintenace drug
Total 1,900 2,092 2,393 2,790 3,233 3,730 4,293 4,932 5,657 6,478 1,408 8,461
Notes:
V Cpt 1995 100; 1996: L1013
¥ pased on projested real and nominal GNF froin 1992 to 2010
¥ Cost of inedication wers 195 data frorm interviey with four pliysiciaas froi the Depanniesit of Enwironmental nd Occupationat Health, UT Manila
trpaansion lreatment = P20 per day
coronary ieart discase Ureatimerk = P3G per day
Soyrees:
Bowsgar, Logana and Conter 1995, ENRAF 3¢ Volume 3: Relinanont of Accounts.
Philippine xstilute for Brevelapmient Sidies.
Fhilippite Statistical Yearhook, 1998,
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Supperting Table 7.13a
Projected Numbey of Persons Below 15 Years Qld
NCR, 1998-2006
Year 1st 2nd 3rd 4th 5th Gth 7th 8th 92th 10th TOTAL
1998 288,330 288,840 288 449 288,389 288,281 288,443 288,649 288,408 2%8.375 288,584 2,886,746
1999 297,845 298,372 297 968 297,905 297,794 297,962 298,175 297,925 197,891 298,107 2,981,943
2000 307.674 308,218 307.801 307,736 307,622 307,794 308,014 307,757 307,721 307,944 3,080,282
2001 317,827 318,389 317,938 317,892 317,773 317952 3i8.179 3703 317,876 318,106 3,181,867
2002 328,316 328,896 328451 328,382 328.260 328 444 328,679 328404 328,366 328,604 3,286,803
2003 339,150 339,750 339,290 339219 339092 339,283 339,525 339,241 339,202 339448 3,395,203
2004 350,342 350,961 350,487 350413 350,282 350,479 350,729 350,436 350,396 350,650 3,507,179
2005 361,903 362,543 362053 61,977 361,842 362,045 362,303 362,000 361,959 362,221 3,622,851
20006 373,840 374,507 374,000 373922 373,782 373,992 374.259 373,947 373,904 374,174 3,742,340
Note:

NCR papulation was projected to grow by 3.3% annwally.

Seurce ol hasie data:

1994 Fanily Incane: and Experglitures Sunvwy.
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Supporting Table 7.13b
Projected Number of Persons Above 25 Years Old
NCR, 1998-2006

sy

Year 1st and 3rd 4th Sth Gth 7th $th 9th 10th TOTAL
1998 459,835 460,648 450,024 439 928 459,756 460,015 460,343 459,938 459,905 460,239 4,602,649
1999 475,009 475,848 475,205 473,105 474,928 475,195 475,534 475137 475,082 475,426 4,754,472
20G0 490,6;85 491,552 490,887 490,784 490,601 490,876 491,227 490,816 490,760 491,116 4,911,304
2001 506,877 507,773 507,086 506,980 506.791 507,075 507,438 507,013 500,955 507,322 3,073,312
2002 523,604 524,51‘30 523,820 323,710 523,515 523,809 524,183 523,745 523,685 524,064 3,240,665
2003 540,883 541,839 541,106 540,993 540,794 54,005 541,481 541,028 540,966 341,358 5,413,543
2004 568,732 559,720 558,963 558,845 558,637 558,951 559,350 558,882 558,818 559,223 5,592,;25
2005 577,170 578,191 577,409 577,287 577,072 577,396 577,809 577,325 577,259 577,677 5,776,600
2006 596,217 597,271 596,463 596,338 596,115 596,450 596,876 596,377 596,300 596,741 5,967,163
Note:

NCR pepulation was projected to grow by 3.3% annually.

Source of basic data:
1994 Family Income and Expenditures Survey.
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Suppurting Tahle 7.13¢
Projected Number of Persims Above 19 Yeurs Ol
NCR, 1998-2006 '

Yeur 1st 2nd 3rd dth Sth Gth Th 8th 9th 10th TOTAL

1998 548,109 549,138 548,395 548,280 548075 548,383 548,773 548,316 548,253 548,650 5,486,432
1999 566,258 567,259 566,492 566,373 566,162 566,480 566,884 566,410 566,345 566,756 5,667,419
2000 584,943 585,979 585,186 585,063 584,845 585,174 585,592 585.102 585,035 585,459 5,854,379
2001 604,248 605,316 604,497 604,370 604,145 604 484 604.916 604,410 604,341 604,779 6,047,508
2002 (24,188 $625.292 624,446 624,315 624,082 624,432 624 878 624,356 624,284 624,736 6,247,011
2003 644,780 645,920 645,052 644,917 644,677 (45,039 645,499 644,960 044,885 645,353 6,453,097
2004 666,064 667,242 666,339 666,199 665,951 666,325 666,801 666,243 666,167 666,649 6,665,984
2005 688,044 689,261 688,328 688,184 687,927 688,314 688,805 688,229 688,150 688,649 6,385,897
2006 710,750 712,007 711,043 710,894 710,629 711,028 711,530 710,941 710,859 711,374 7,113,066

Nole:

HNCR population was projected o oW hy 3 e annually.

Source of basic data:
1994 Farnity fncome and LExpendilures Survey.
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Supporting Table 7.13d
Projected Total Population by Income Decile
NCR, 1998.2006

Year 1st 2Znd 3rd dth Sth 6th Tth §th Sth 10th TOTAL
1998 922,067 923.697 922,447 922,253 921,910 922427 923,086 922,315 922,208 922,877 9,227,286
1999 9524935 954,179 952,888 952,088 952,333 952,868 953,548 - 952,751 952,641 953332 9,531,721
2000 083,927 925,667 984,333 984,127 983,760 084,312 985,015 984,192 984,079 984,792 9,846,203
2001 1,016,397 1,018,194 1,016,816 1,016,603 1.016,224 1.016,794 1,017,521 1,016,670 1,016,553 1,007,290 10,171,063
2002 1,049,938 1,051,794 {030,371 1,050,151 1,049,759 1,050,349 1,051,099 1,050,220 1,050,099 1,050,860 10,506,643
2003 1,084,586 1,086,504 1,085,034 1,084,800 1,084,401 1,085,010 {,085,785 1,084,877 1,084,753 1,085,539 10,853,297
2004 1,120,377 1,122,358 1,120,840 1,120,604 1,120,186 1,120,814 1,121,616 1,120,678 1,120,549 1,121,361 11,201,391
2005 1,157,350 1,159,396 1,157,827 1,157,584 {157,153 1,157,802 1,158,629 1,157,661 1,157,528 1,158,366 11,581,302
2006 1,195,542 1,197,656 1,196,036 1,195,784 1,195,339 1,196,010 1,196,864 1,195,863 1,195,726 1,196,592 11,963,419
Note:
NCR population was projected to grow by 3.3% annually.
Number of houscholds can be derived by dividing total population by aversge heuschold size in NCR= 4.7
Source of basic dngar
1994 Fanily Income and Expenditures Survey,
92
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Supporting Tahle 7.14
Projected Average Daily Earnings by Intome Decile
NCR, 1998-2006
(Ini pesos)
Year Ist 2nd Ird dth 5th Gth Tth $th 9th 10th
1998 52.7 733 88.7 104.8 i23.8 | 145.3 1731 2115 2773 9G7.2
1999 53.3 74.1 897 106.0 125.2 146.9 175.1 2138 280.4 978.1
2000 53.9 749 90.7 107.1 126.6 148.5 177.0 2162 283.0 989.0
2001 54.3 75.8 917 108.3 128.0 150.2 179.0 218.6 286.8 1000.1
2002 35.1 76.6 Y27 109.0 129.5 151.9 181.0 2211 2900 1011.3
2003 55.8 77.5 938 110.8 130.9 153.6 183.0 2216 293.2 1022.6
2004 56.4 78.3 94.8 112.0 132.4 [55.3 185.1 226.1 296.5 1034.1
2005 57.0 792 95.9 113.3 133.9 157.0 187.2 2286 299.8 1045.7
2006 577 80.1 97.0 114.5 13354 1588 189.2 2312 303.2 1057.4

Nute:
Tricome was projected to grow 1.11% from 1996 to 1997 and 1L12% annually from 1997 1o 2006, Prajections are based an prajceted noptina) GNP growth rates,

Source ol basic dnta;
19944 Family Income and Expenditures Survey.
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Suppoerting Table 7.15
"Projected Present Value of Future Foregone Earnings Due to Premature Mortality by Income Decile
NCR, 1998-2(136
(In pesos)

Year 1st 2nd 3rd dth - 5th oth 7th 8th 9th 10th

1998 70,502 97,958 118,564 140,077 165,540 £94,181 231,433 282,701 370,770 1,293,061
1999 71,291 99,055 119,892 141,646 167,394 196,356 234,026 283,867 374,922 1,307,543
2000 72,090 100,165 - 121,235 143,232 169,268 198,335 236,647 289,069 379,122 1,322,187
2001 72,897 HO1,286 122,593 144,836 171,164 200,779 239,297 292,306 383,308 1,336,996
2002 73,’.;’ 14 102,421 123,966 146,458 173,081 203,028 241,977 295,580 387,661 1,351,970
2003 74,339 103,568 125,354 148,099 175,020 205,302 244,687 298,89 ] 392,003 1,367,112
2004 75,374 104,728 126,758 149,757 176,980 207,601 247,428 302,238 396,394 1,382,424
2003 76,218 105,901 128,178 . 151,435 178,962 209,926 250,199 305,623 400,833 1,397,907
2006 77,072 107,087 129,614 153,131 180,967 212,278 253,001 309,046 405,323 - 1,413,564

Note:

Tncome was projeeted Lo grow 1.11% from 1996 to 1997 and 1.12% annually from 1997 10 2006. Projections arc hased on projectod nominal GNE growth rates,

Projected for males 50 years old, the median age of the population at risk of premature mortality due to load expostre.

Source of basic data:

1994 Family Inceme and Expenditures Survey.
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Supporting Table 7.10
Projected Average Annual Houschold Income by Income Decile
NCR, 1998-2006
{In pesos)
Year Ist 2nd 3rd $th Sth 6th 7th 8th Yth 11D
1998 65,435 90,918 110,045 130,010 153,042 180,227 214,799 262,383 344,123 1,200,134
1999 60,1068 91,936 111,277 131,466 155,303 182,246 217,205 265,321 347,977 1,213,576
2000 66,909 92,965 112,523 132,939 157,103 184,287 219,638 208,293 351,875 1,227,168
2001 67,659 94,007 113,784 134,428 138,863 186,351 222,098 271,298 55,816 1,240,912
2002 68,410 95,060 115,058 135,933 160,642 88,438 224,585 274,336 359,801 1,254,810
2003 69,183 96,124 116,347 137,456 162,441 190,549 227,100 277,409 363,831 1,268,864
2004 69,957 97,201 117,650 138,995 164,261 192,683 229,644 280,510 367,905 1,283,076
2005 70,741 98,289 118,967 140,552 166,100 194,841 232,216 283,658 372,020 1,297,446
2006 71,533 99,390 120,300 142,126 167,961 197,023 234,817 286,835 376,193 1,311,977
Note:

Ineome was projected o grow 1.11% (rem 1996 1 1997 wid 1.12% aonsally from 1997 to 2006, Projections are based on projected nominnl GNP growth rates.

Souree of basic duta;

1994 Funiily Income and Expenditures Survey.
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Supporting Table 7.17
Labor Force Participation Rate and Employment Rate by Age Bracket and Sex

Age Bracket Labor Force Participation Rate Employment Rate : ;
Male Female Total Male Female 'Tom] ;
13-19 23.03 24.65 24.07 52.14 72.14 62.93 !
20-24 73.46 60.68 66.87 69.36 74.67 71.85
25-34 96.41 56.67 76.11 83.83 . 8485 34.22
35-44 §7.93 53.93 74.50 91.54 93.92 92.35
45-54 $1.74 50.51 70.03 90.68 96.46 92.90
55-64 70.44 3595 5146 89.5] 94.25 91.70
65 and above 31.85 13.10 21.38 86.05 50,91 87.69
Average (over 74.90 46.64 60.04 83.11 85.70 84.17

all age brackets)

Average:
Male, 20-69 years old 76.97 85.16
Male, above 35 years old 72.99 89.44

(40-59 years old)

Averape

Male and female:

>15 years gld 54.92 33.38

>25 years old 58.70 89.77

>19 years old 60.06 86.79
Notes:

Due to upavailabilily of data for 1998 to 24006, 1995 data were used,
For miales 40-59 years old, the age bracket 35 years old and above was used since the former classification is not available.

Sourees:
Integrated Survey of [ouseholds, 1995, NSO,
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Table 8
Emission Standards for Carbon Monoxide and Hydrocarbons

inciusive model year - Carbon Monoxide (%) Hydrocarbons (ppm)
1976-1981 4.3 1,000
1971-1975 3.0 1,000
1965-1970 5.5 2,000
1964-older 6.0 2.000
2-stroke engine 6.0 7,800

Source:

DENR Administrative Oder No.46, Seties of 1998, Revised Rules and Regulations for the Prevention, Control and

Abatement of Air Pollution from Motor Vehicles.
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Table ¥

Anti-Smoke Belching Operation Enforcement Profiles

Enforcement Cost Number of Vehicles Total Fines Number of Number and Type
Unit » Apprehended Collected Personncl of Equipment Use
P) Involved
Muntinkupa o 160,699 697 na nfa nfa
Manila 320,000 n/a 1,574,200 2 teams 1
Makati o 1,329,500 19,544 2,183,100 5 teams , 53 personnel 2 Smokemeters
Quezon City o 4,034,564 23,014 3,985,120 2 teams , 43 personnel n/a
MMDAY 438,923 25,834 4,899,130 3 teams , 94 personnel 2 Bosch, 3 Hartridge
Notes:
Y 1996 data.
¥ 1994 dala.
¥ 1995 data,
n/a means not available
Source: National Tax Research Center, 1997,
98
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- Table 10
- " Vehicular Emission Rate of Compliance with the
Anti-Smoke Belching Program
-
Number of Vehicles
. Unit Compliance
- - - 37
Rate
Tested Passed Failed

-

DENR-NCR and Quezon City

: o 1 - -
- Pollution Control Unit 20,265 12,171 9,295 0.60
Metro Manila Development
M 2 - “
Authority 33,708 22,172 11,230 0.66

Average 0.63
g

Notes: Y January to June, 1995.

¥ 1996.

v ¥ Compliance rate is the numher of vehicles which passed over the total number of vehicles
o tested.

Sources: Communication from MMDA-Anti Smoke Belching Task Force 10 the National Tax Research Center. Depariment of Finance.

January 16, 1996 for DENR-NCR and Quezon City Unit

- Communication {rom MMDA Operations Division to MEIP, February 19, 1997 for MMDA
o
-
i
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Table 11
Number of Vehicles Apprehended and Fines Collected

Number of Amount of Fines Average Fines
Unit Vehicles Collected Collected per
Apprehended Vehicle Tested
(a) (b) (c) = (b)(a)
DENR-NCR & QC " 23,014 3,985,120 173.16
MMDA * 25,834 4,830,830 187.00
Makati 19,544 6,174,110 31591
Manila ¥ 17,188 2,523,350 146.81
Muntintupa ¥ 1,089 101,750 93.43
AVERAGE 17,334 3,523,032 183.26
Notes:
¥ 1995 data.
¥ 1996 data.
¥ january to March 1995.
¥ parch to June 1995.
Source: MMDA, 1997,
100
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Table 12
Apprehension Costs for the Anti-Smoke Belching Program

Unit/City No. of Apprehension Enforcement Cost Cost per Apprehension

(P) (Pivehicle)

(a) (b) (c) = (b)/(a)
MMDA ¥ 25,834 458,923 17.76
Muntinlupa ¥ 697 160,700 230.56

Manila ¥ 12,128 2,250,827 185.59
Makati 19,544 1,329,500 68.03
Quezon City ¥ 23,014 4,034,564 175.31
Average 16,243 1,646,903 135.45

Noles:

¥ ppprehensions are based on road-side inspection conducted by a team
using smoke meters. The team is usually composed of a testing,
apprehension, and police officers supported by administrative stafl.

¥ 1996 apprehensions.

¥ 1906 apprehension and administrative cosl.

" Based on 1993 lo February 1995 apprehensions and administrative costs.

% 1995 data, administrative cost based on M.O, No. 83-123.

* 1995 data.

Sources: Communications from MMDA, Muntinlupa, Manita, Makati, and Quezon City
Smoke Belehing Teams to the Natlonal Tax Research Cenler,
Department of Finance, January 1996,

101



Table 13

Proposed Emission Limits for Motor Vehicles Starting Year 2000

Vehicle Type PM Emission Limit
(g/km)
Cars 0.14
Light-duty vehicles 0.14
Reference weight </=1250 kg 0.14
1250 kg< RW < 1700 kg 0.19
RW >/= 1700 kg 0.25

Source: DENR, 1997.
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Projected PM,, Binissions, Ambicent Leveland Costs

Table 14

NCR, 19982006 « WITH ANTI-SMOKE BELCHING PROGRAM

1998 1999 2000 2001 2002 2003 2004 2008 2006

PAS;q Emissions v 3,003 .37 3,601 3,847 4.198 4,534 4.898 5,293 5,721
(In tons)

Ambient Concenteation 24,4 26,4 285 367 i3.2 358 3R7 41.8 45.2
{In mglen. m)

Private Costs ¥ 233 2,489 2,679 2,854 3,106 3,346 3.605 3,886 4,189
{In million pesos)

Govemment Costs ™ 187 203 221 241 262 285 311 338 369

(1o million pesos)

Notes:
7 Ree Supperting Tabla 141,
¥ Bascd t1k averape ralio on Phly, esiissions to ambient concentration in 1996

Attibient concemration is befow WHE standard, dtuplying 2eeo heoltls daniages frons Manepon M.

¥ Hee Suppeiting Tablg 142,

103



Sluppoﬂing Table 14.% )
PM,, Emission Reduction from Full Enforcement of Revised PD 1181 iRR

NCR, 1938
Humber of Average Annual - Regulated M Reputated Pty Tolal Regulated
Vehicle Type Reglstered Disfance Emdssion per Eussien per Pivtyo Emlsslon ¢
Vehitlas Truvelied ¥ velicle ¥ Vehicle ¥ (Vyear)
1498 1599 2000 2001 2002 1003 2004 2005 2006 k) (gmnkm) (amAKmn} 1998 1959 2000 200] 2002 2003 2004 2005 2006
Gasoline
Cars 664,554 419,88 650,629 47,30 820,569 900,955 989,281 1,086,231 1.192.651 12.000 ©.1400 0.0699 4 520 M 627 689 756 830 912 1,001
uv 243.587 267,459 293.670 323150 354,050 288, M7 426,844 468.674 514,605 30,000 9.1900 0.0219 694 761 536 918 1,008 1,407 1.215 124 1465
Bus 109 g 131 [44 158 173 190 20% 229 50.000 0.2500 01249 058 0.7 0.52 0,90 0.58 1.08 e 130 143
Tnacks 6.587 7.233 7942 8.720 9.575 10,513 11543 12,675 13817 50.000 0.2500 05249 EE] 45 50 5 60 [ 72 » 87
MCAC 158.860 VA28 194,522 230,291 230.500 253,528 Ry 205,655 335,609 10,000 0.250¢ 0.124% 195 218 239 %63 288 u? 348 382 .o419
Diesei
Cars 25241 26,831 28,522 34319 32229 3,259 6ALS A ¥ 41.151 12.00¢ 0.§400 0.0699 ] 23 ] 25 27 29 3t » 35
w 204848 KIRE P2 ) 3350 AN 375471 500,159 125101 452.201 480,690 40,000 0.1900 0.0919 1119 L1%0 1285 1.344 1429 1,51% 1615 1,717 1.825
Bus 9.806 £0. 424 11,080 1778 12.520 13309 11,145 15.029 15,986 50,000 0.2500 0.1219 51 &5 69 ™ 78 83 £3 24 100
Trucks 77.448 32377 §7.501 9%027 95885 105,518 111740 118,750 126,261 30,000 0.2%00 0.129 484 sS4 R 13 55 617 656 698 742 788
TOTAL 1,381,041 3,093 3,337 3,601 3.887 4,198 3,504 4,898 5293 5721
Nolex]

% 1390 EME Emissions kwventory.
T 1 Reu of comwersion faclor from Tmoke unk o PM. desft DA revizing PD 1181 IR provisions an PM wehicuiar amission ks for kow-amizzion vehictes which are as fobows: (So# Tabte 1D
for caev #quippad vath sperk-lgnkion wnd compression-Tgnlion anginas - 0.14 g PM:
for kg duty vehicfex (erzumee a3 LVs) = 0.19 gAm PM;
ar truzks (assumed a5 Ihe Upper value fo LOVs) = 0.25 gAim PM: sne
for MCITC (n0 PM BmX was provided In drafl DAC, azsumad aqualta lrucks) = 0.23 gam PR,
¥ arsumed that 49 35% of PM totatit PMyp
¥ gr (vahicts stoek® average elsianca” smission facior )2 Irvehice type. J=fusl hype
‘e




i E @ € E li‘
Table 1.4.2
Projected Cost of Enforcement and Compliance
NCIR, 1998-2006 - WITH ANTI-SMOKE BELCHEING PROGRAM

1998 1999 2000 2001 2002 2003 2H4 2005 2006

Private Costs 2,313 2,489 2,679 2,884 3,100 3,346 3,605 3,886 4,189

Cost ol Tunc-up v 2,134 2,293 2,465 2,650 2,850 3,066 3,299 3,551 3,822
{In million pesos)

Forcgone Income ¥ 86 94 103 1 125 137 151 166 183
(In million pusos)

Fine collestions ¥ 94 102 11l 121 131 143 156 169 185
(In million pesos)

Governtnent Costs
Enforcement Cost ¥ 187 203 221 241 2062 285 31 313 369

(In million pesos)

Nules:
Y gag Spporting Tables L2 o 142.9.
¥ Alsoe povenumeont banelits, See Suppesting Table 143
Y Gee Rupposting Table 144
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Coast te Vehicle Owners of Complying with the Anti-Smoke Belching Program
NCR, 1998

Supporting Table 14.2.F

Number of Annual Distance Mumber of Cost of Number of Total Tune Minitaum Cosf of
Vehicle Type Registered Travelled ¥ Vehicles Not Tune-Up Tune-Ups per up Cost © Wage " Work Loss
Vehicles Complying v per Vehicle M Vehicle per Yeur ¥ Days #
{a @ ( (64 fe) 0 g th
Gasoline
Curs 564,554 12,000 208,835 625 2.40 313,327,588 139 39,510,295
uv 243,587 30,000 90,127 625 6.00 337,971,609 189 17,047,455
Bus 109 50,000 40 5,000 5.00 1,003,665 139 7,594
Trucks 6.587 50,080 2,437 5,000 500 60,933,637 182 461,020
MCTC 158,360 10,000 58,778 n.e. ne.
Diesel
Cars 25041 12.00% 9.339 65 2.40 15,353,746 189 1,766,5070
uv 204 848 40,000 169,094 o83 EAVH 397,%534.740 189 24,634,953
Bus 2.806 50.000 3,628 5,000 .00 00,704,307 139 686,263
Trucks 77,448 50,000 28,656 5,000 5.00 16,394,696 189 5,420,199
MCC LA n.c.
TOTAL 1,381,041 510,985 2,133,529,988 85,534,288
Motes: A
¥ Gee Table 5.
¥ See Supporting Table 6.3,
¥ Formla: {a) * non-sempliance vate. Compliance rale is §335. see Tuble 9.
< Cost of tune-up Tor gasoline cars and UV's is composed of the following: P120 - labor
’ P00 - change dil
P340 - spark plugs
P&S - fuck filter
Cost of tune-up for gasaling cars avd UV's is counposed of the following! P120 - Iabor
P100 - change ozt
P00 - gaskels
P65 - fucl filters
¥ Ancual distance uavelled /¢ led (wne-np frequensy.
Rec ded tung-up frequency: for cirs and AUVs every 5,000 kilomelers
for buses wid irwcks every 10000 kitometers
# Formulx (£) = {6) * td) * {t}.
¥ wages are assumed 10 iticrease by the rale of notinal GNP growth sate: LI2%%,
¥ Fonaula (0 ={c) * (&) “(¢).
Sourées:
Philippine Statisical Yearbook.
PHILHING
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i
Suppoerting Table 14,2.2
Cost 1o Veliicle Owners af Complying with the Anti-Smoke Belching Program
NCR, 1999
Mueher of Annua) Distance Number of Cost of Number of . Total Tune BEnimum Cost of
Vehicle Type Registered Travelled ¥ Velhibeles Nt Tune-Up Tune-Ups per up Cuost “ Wape » Work Loss
Vehicles Complying ¥ per Vehiele ¥ Vehicle per Year i Days ¥
) U q] (Y ) [ i %
Gasoline
Cus 619,881 2009 220,156 625 240 344,033,692 191 43,868,186
uv 267,459 INARK OR,961) 615 600 3711099414 191 18,927,749
Bus e 50,000 44 5,000 500 1,102,025 191 ®,43]
Trucks 7,233 50,000 2676 5,000 5.00 66,905,134 91 514870
MOATC 174,428 10,000 64,538 ne. n.e.
Diesel
Crrs 26,831 F 000 2,028 GRS 2.4 16.320.032 121 L ASR R
Uy 313,424 ADDO0 115,967 GRS .00 635,498,328 341 2,180,627
Bus tg424 S0.000 3,857 5,000 s00 06,413,673 191 137,668
Trucks 82,327 50,000 3,461 5,000 .00 761,527,562 191 5,826,203
MeAC n.e. n.e
TOTAL 1,502,126 555,787 2,291 905,865 93,959,562
Nulas:
¥ See Tuble 5.
¥ Ree Supponting Table 6.3,
YEsomnla (a) norscomplince pie, Complimice e v 6305, v Tuble 9.
ot of g for putoline care wwd BV Le compueed of i following: P120 « fubor
P90 - clumge oil )
PO - spik plugs '
PGS - Fuel filler
Cowt of ine-np fur gasoline s und UV'S e gomgated of the following: P16 - Jndor
Pi00 - climge oif
P00 - gackels
11245 - Nl fillere
Y asmmsal disange travellpd £ recommended tune-up frejusscy, .

Recomendzd wiep freqmeney: for earcand ALPVA every $.000 ilometets
Tor butes wid tricks every 10.000 Kilomelers
Y Foemuly (0 (¢) * (1) * (e},
T Wageeare astumed 10 incrente by the nye of nenud GHP prowth mie: 1114,
Y Farmula {1 = (&) = (1) *1¢).

foinved:

ufippine Stinleal Yeabook,
FHILING
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Supporting Table 14.2.3
Cast 10 Vehicle Owners of Complying with the Anti-Smeke Belehing Program

NCIR, 2000
Numiher of Annual Distance Number of Cost ol Number ef Totul Tune Minimum Costof
Vehicle Type Registered Travelled Velricles Not * Tune-Up Tune-Ups per up Cost ¥ Wage " Work Loss
Vehictes ¥ Complying ¥ per Vehicle v Vehicle per Year ¢ Pays "
fa) ¢ [ ) fe 4] f )

Gasoline
Cars 680,629 12,000 251,833 G623 2.40 377,748,994 193 48,706,742
uv 293,670 30,000 j8,658 625 6.00 407,467,157 193 21,015,434
Bus 13 50,000 48 5,000 5.00 1,210,023 193 9,361
Trucks 7.942 50,000 2,933 5,000 5.00 73,461,837 193 568,328
MCITC 191,522 10,00 70,863 n.e. n.e, 193
Diesel
Cars RA2D 12,000 10,553 635 2,40 17,349,257 193 2,041,061
939 333170 40,000 123273 [N 300 675,534,723 193 23,342,080
Bus 11,089 50,000 4,100 5100 5.00 102,493,055 193 792,924
Trucks 38,514 56,000 32,330 3,000 5.00 309,503,198 193 6,262,618
MC/TC i ne. n.e.
TOTAL 1,634,179 504,646 2,464,768,844 103,238,548
Hotes: .

¥ St Table 5.

¥ gee Snpporting Table 6.3.

¥ Fonmnla ¢a) * non-cemplimwe rde. Complinnce rale is 63%, see Table 9.

Y Cost of lune-up for gasoline curs and UVs is gomposed of the following: P20 - Jabor .
P00 - cliange oil
PO - spuak plugs
7S+ fuel filter

Gost of une-up for gasoling cars and UV's is compased of the following: 1720 - labor

P100 - chaige il
P00 - gaskets
P265 - fuel [iers

¥ Annual distance travelled / reconimended Wne-up frequeency.

Reconunended tung-up frequency: for cus and AUVS every 5,000 kilomelers
for buses and trucks every 10,000 kilometers

¥ Formuta: {N = (<) " {d) " ().

7 Wiges are sssumed to increase by e rate of wamima GNP growth rate: 1.12%.

Y Foemuta: (1) = {c) * (g) *(e}.

Sources:

Phitippine Sratistical Yearbook,
PHILIING
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Sopporting Tahle 14.2.4
Cost to Vebiele Ownees of Complying with fhe Anti-Swake Belehibag Program

NCIR, 2001

Nteweher of Annunl Distance Nuraber of Cost of Numher of Tatal Tone Minlnum Coxt of
Vehicle Type Weglstered Travelled ¥ Veliclea Not Tune-Up Tune-Ups per up Cost # Wage R Work Losx
Vehicles Complying ¥ per Vehicle ¥ Vehicle per Yeur ¥ Days ¥
¢a) ™) (e} ) 7] i %] o
Guosoling
Cars 747,330 §2,000 276,512 625 240 414,768,395 196 34078072
v 32245 01K i1%.306 615 600 447,398 9338 196 23,333,386
Bus 144 50,000 53 5,001 5.00 LA2R605 195 10,394
Trucks #,720 S0XH) 3226 5000 5.00 R,661,097 196 631,013
MCTC 210,291 1,00 77,808 ne ne. 196
Diesel
Cars, 10.319 12,000 P1.2R GRS 240 18,442,360 196 2,193,543
Y 54,159 Ao 131,030 GRS .00 TIR093410 196 15627945
Bus 11,774 S0,008) 1358 5,000 5.00 108,950,117 196 852,313
Trucks 93,027 SOTEN) 34,420 5,000 5.00 A60,502,538 196 6,731,720
MCrTC . ne. ne,
TOTAL 1,778.219 657,941 2,650,145,361 113,459,746
Notes:

¥ Zee Table A,

¥ See Supporting Table 6.3
Y goanaila gu) = pon-cosplisice pre Complinee tale i £1, see Tulle 9,
Yom of tuneasp for pasuline curs wid UYL it componed of the following:

Cost of tunesup for gatoling curd aid UV iv compoted of the fotlwwing:

¥ A distiica travelled / recommended tie.wp frequency.,

Revommended wune.up fiequency:

Y pormula (N) = (€) * (U3 * (2),

¥ Woaget ard avtymed 15 inereise DY the nae of mominal GNP prowth nie; 1LIT%

Y fermuta; {9) ~ (e) " {r) *4e).

Huureen

Ihilipyrine Statiscient Ve baok

I'HILHING

TH20 - labor

P0G - clvnge oil
MO - spavk Plugs
POS - fuek filler

1120 - labar
190 - Ghnpe ol
11200 « pavekiela
P65 » fsel Milery

fog cars id ALV gvery 4000 kilomeicn
far bisses il itk every 10,000 Rifonciein
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Supporting Table 14.2.5
Cosi to Velicle Owners of Complying with the Anili-Smolke Belching Program

NCR, 2002
Number of Aunual Distance Number of Cost of Number of Totai Tune Mirtimarn Cost of
Vehiele Type Registered Travelled? Vehicles Not . Tune-lUp Tune.Ups per up Cost “ Wage ki Work Loss
Vehicles ¥ Conplying ¥ per Vehicle ¥ Vehicle per Year ¥ Days*
(a} ) {c} {dy fe} o fx! )]
Gasoline
Cars £20,569 12,000 303,640 625 2.49 455,415,698 198 60,043,760
y 354,050 30,000 130,998 (8] 000 491,244,034 198 25,907,002
Bus 158 50,000 58 3,000 5.00 1,458,308 198 11,540
Trucks 9,575 30,000 3,543 5,000 5.00 23,565,384 198 700,612
MC/TC 230,900 10,000 ) 35,433 n.e. n.e. 108
Diesel
{Cars 32.229 12,000 11.925 685 240 19,604,123 1o% 2,358,287
(92 376,47 40,000 139,204 085 R0 763,333,205 324 27,547,665
Bus 12,520 50,000 4,633 5000 500 115,813,974 198 916,162
Trucks 98,338 50,000 36,589 5000 5.00 214,714,198 198 7,235,967
MCAC - ne. ne.
TOTAL 1,935,360 716,083 2,850,150,015 124,720,995
A
Nuotes:
" See Table 5.
7 See Bupponing Table 6.3,
Y Pormuta: () = non-complianve rate. Comgliance rate is 6305, see Table 9.
Y Cost of une-up for gasoling cars and UV's is composed of the following: P120 . labor .
P100 - change il
PMO - spark plugs
P65 - fuel filier
Cost of tune-up for gasoling cars and UV's is composed of the following: P120 - lubor
P10% - change il
P20¢ - pashets
P265 - fuel fillers
¥ Angwal distance travelled / secommended tune-vp frequency.
Reconunended tung-up frequency: for cass and AUVs every 5,000 Kilometers
for buses md trugks every 10,009 Kilomelers
Y Fonniuta: (1 = (v} = {dj 7 (e}
¥ Wages are assurned to increase by the rve of nominal GNP growth rae: |.12%.
¥ Formuta: N ={) * (e} ~(c)
Sourves:
Plilippine Statistical Yearbook.
PHILHINO
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Suppacting Tuble 14.2.6
Cast 1 Yebicle Owners of Complying with the Anti-Smoke Belching Progran

NUR, 2003
Number of Annund Distimee MNumher of Cost of Numher of “Totnl Tune Minimum Cost of
Vehicle Type Repistered Fravelled ¥ Vehicles Not Tune-llp Tune-{Ips per up Cast “ Wage ” Work l.oss
Vehicles ¥ Complying v per Vehicle ¢ Vehiele per Veur ¥ Days v
] @ t ol ) [ e th

Casoline
tars POGYIES 12,000 333,364 628 240 00,046,436 200 66666443
uv aRg, 47 300 143,836 625 600 539,385,950 200 27,764,433
Thus 173 50,000 64 5,000 5.00 L6172 200 12,813
Trucks 10,513 50,000 3,800 5000 5.00 97,245,341 200 777,388
MCAC 254,508 10,4800 33,805 ne, ne, 00
Diesel
Cars .259 12,000 12,676 RS 240 20,839,182 2003 2,534.936
uv A, 15D 0,000 14R.aM 3 %1%} 311.423.293 it} 29,611,139
Bus 13,309 50,000 4,924 5.000 500 123,110,255 200 934,187
Trucks 105,118 50.000 IR AN 5,000 500 972,341,192 00 1,777,981
MCTC - ne. ne
TOTAL 2,106,321 779,524 3,065,993,421 137,130,470
Hofes;

¥ See Table $.
¥ See Snppotting Trivle 6.3

¥ Formuli ga) * nopvomplinwe rale Compliange tde is 63%6, vee Talbfn ¢
Y st ol wig-up For gaseling euas and UV v computed of the fellowing: 1120 « tabo?

D160 - chivge oif
P30 - spark plups
a8 - fuct filter

Cost of lungop for gaveline s and UYL camposed ofthe follswing: P70 - fabar

11100 - cheange oil
D200 « pasken
PRAS « fuel filleta

¥ Aot distiasct (ravelled £ eecommended time-up frequency,
Recommended tungap frequency! for cart wnd AUY'S every 5,000 kitometsrs

ot basee and ek every 10,000 kiloinelecs

Y Formnla ()= (£) * () * (e).
¥ wapes we assinied 10 incrente by e rde of nomingl GNI* frowsh ide: 1.12%
Y Fonmla (0 = (€) * (o) "Le}

Sauregs!

Philippine Staisled Yearhsok,

T BEING
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Supporting Table 14.2.7
Cost to Vehicle Owners of Complying with the Anti-Smoke Belehing Program

NCR, 2004 '
Number of Annual Distunce Number of Cost ol Number of Total Tune Minimum Cost of
Vehicle Type Registered Travelled Vehicles Not Tune-Up Tune-Ups per up Cost ¢ Wage i Work Loss
Vehicles ¥ Complying ¥ - per Vehicle ¥ Vehicle per Year ™ Days ¥
o) it} e td) L [ (s} [
Gasoline _
Curs 989,28} 12,000 366,034 6235 240 549,050,987 0 74.015,391
uv 426,344 30,000 157,933 625 600 592,245,773 202 31,937,136
Bus 190 50,000 ) 5,000 5.00 1,758,745 202 £4,226
Trucks 11,543 50,000 4,27 5.000 5.00 106,775,385 el 863,687
MC/TC 273,374 103,000 102,998 ne ne. an
Dicsel
{Tars o413 12000 134714 688 240 22158208 202 2,724,817
R 25401 A0,00¢ 152398 GRS B0 862,542,960 202 31829179
Bus 14,148 50,000 5,238 5,000 5.0 130,566,201 202 1,058,553
Trucks 111,740 50,000 41,344 3,000 500 1,033,598,687 202 8,360,595
MC/TC - ne. ne.
TOTAL 2,293,939 348,757 3,298,990,789 150,807,786
Notes:
¥ See Tuble 5.
¥ 5ee Supponing Table 6.3,
¥ Fonnula: {a) * non-compliance nite. Compliance rale is 634, see Talile 9.
Y Cost af tune-up For gasvline cars and UV's is composed of the following: P20 - labor
P09 - clrnge of]
P340 - spaek plugs
PG5 - fuel filler
Cost of lunewup for gasoline cars and UV's is cormposed of the following: P120 - Tabor
P1og . change oil
P00 - gaskels
P65 - fuel filters
¥ Anny) distwce irovelled / recommencded tune-np frequensy.
Recommended tune-up freqoency: Tor vars and AUV every 5,000 kilometers
for buses and trucks every 10,000 Kiloneters
¥ Formuta: (6 = (¢) * (d) * (2).
¥ Wages are assumed 10 inceeuse Ly the rate of sominal GNP growth rufe: 1.127%,
¥ Formula: (f} = (¢} = (8) *(e).
Saurges:
Plilippine Statistical Yearbook.
HILHINO
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Suppaerting Tabie 14.2.8

Cost to Vehicle Owners of Complying with the Anti-Smoke Belehing Progrum

NCR, 2005

PO - apark plugs
PGS - fuel filler

Cort of neeup A pasoline cus wied LV i compoted of the following:

14120 - dubor

1100 -+ chunge il
P0G - puekenn
1263 - fuel filtery

¥ Annal distunce trvalled / recommended dune-uk fiequency.

Recommended wne.up frequeacy: for ¢ wud AUVR every $.000 kilosmeters

for hunes and trycks every 10,000 kitlomelern

Y Fenmuli {1) = (¢) * (d] * (e}
™ Wipee mre nasuimed 1o lncrense 1y the re of nominag QNP prowih mie: | 2%,
¥ Fommuba; {0 = (e}~ gy ={e).

Ronrcen:
Philipplie Sodision Yeahook,
FIRLITTNG
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Numlxr of Anntal Distance Number of Cost of Number of Totsd Tune Minimum Cost of
Vehicle Type Replstered Trovelked ™ Vehicles Not Tune-Up Tune-Fps per up Cost ¥ Wage ¥ Waork Loss
Vehiches ¥ Catnplying * pror Vehicle ¥ Vehicle per Year ¥ Days ¥
(a) L] () @ & [ ® tht

Gusotine
Curs 1,086,231 12.000 401,905 625 140 G2 ¥57.984 204 82,183,775
uv AGRG 30,000 173,411 623 6.00 650,285,859 204 35459025
Bus 209 $0.000 77 5000 S0 1,931,108 24 15,795
Trucks 12,675 50,000 4,690 5,000 5.00 117,234,372 204 958,950
MCITC 305,655 (0,500 113,092 ne. B Mg
Dicsel
(Cars X712 [RALID 14,323 GRS 240 23,547,630 204 2928921
uv 452.20) 40,000 167.314 0685 200 916,883,167 204 34,213,363
Bus 15039 0,000 5,564 5000 5.00 139,110,772 pOX) 1,137,845
Trucks 118 TR 50,060 43,949 5000 5.00 1,098,715,404 R 8,986,851
MCAC - n.e ne.
TOTAL 2,498,175 924,325 3,550,571,290 165,885,21%
Nates:

Y See Tuble §

¥ See Suppoming Tohle 6 3.

Y Formula, {a) * non-compliwice nve. Complimue e it 63 o, ree Tulle 9.

Yot of sned-up for garaling cowe ad UVE js donsposed of the Tullowing: PI20 - Inbor

P10 « chynvgo wil



Supporting Table 14.2,9
Cost to Vehiicle Owners of Complying with the Anti-Smoke Belehing Program

NCR, 2006
Number of Annoual Distance Number of Cost of Number of Tolal Tune Minkmum Cost of
Vehicle Type Registered Travelled ¥ Vehicles Not Tune-Up Tunc-Ups per up Cost ¥ Wage " Work Loss
Vehicles v Complying ¥ per Vebicle Velicle per Year ™ Davs ¥
(e L4 ] & O] [i7g i) [}
Gasoline
Curs 1,192,681 12,000 441,292 625 240 661,933,066 207 91,248,443
Uy 514.605 30,000 190,404 625 6.00 TH4,013,373 207 39,370,843
Bus 1219 50,000 35 5,000 5.00 1,120,359 2107 17,537
Trucks 13.017 50,000 5149 3,000 5.00 128,728,331 207 1,064,719
MC/TC 335,609 110,000 124,175 n.e. n.e. 207
Dieset
Cars 41,151 12.000 15,226 [ 240 25031131 207 3,142314
uy 80,690 40,000 177,855 [ 2490 974,646,506 207 36,776,136
Bus 15,986 40,008 5915 5.000 5.00 T3, 750 207 1,223,076
Trucks 126,263 50,000 46,717 5,000 5.00 1,167,934,475 207 9,660,016
MCTC - n.e. n.e.
TOTAL 2,721,131 1,006,818 3,822,288,282 182,509,094
Noles:
Y See Table 5.
¥ See Supporting Table 6.3,
¥ Fonmula: {2) * pon-complinice sue. Complinace rate is 6345, see Tabte $.
“ Cost of tuns-0p for gusoline dars mul UV's is composed of the fallowing: 120 - Tabor
P10 - change oil
P30 - spurk plogs
PGS - fuel fier
Cost of tune-up for gasoline curs und UV's is composed of the foltowing: PE20 - labor
PEOD - climnge ol
P200 - guskets
P265 - fie] [lers
¥ annual distance wravetled / cecommended tune.up frequency.
Recommendsd tune-up frequendy: For vars and ALTVS every 5,000 kilomelers
for buses and tracks svery 10,000 kilometers
¥ Formula: (£ = (¢) * (d) * {e).
¥ Wages are assumed (o increase by the rate of nominal GNP growth rate! 1.12%.
¥ Formuta: () = (v} * {g) *{e).
Syurees:
Philippitie Stalistical Yearbook,
PHILHING
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Supporting Table 14.3

Projected Fine Collections from the Enforcement of the Anti-Smoke Belching Program

NCR, 1998-2006

Year Number of Existing Number of Average Fines Total
Registered Compliance Vehicles Not Collected per Fines to be
Vehicles Rate Complying Vehicle Tested ¥ Collected
- (a @) (c) = (a) x (1-b} (dj fej = (d) x (¢
¢
1998 1,381,041 63% 510,985 183.26 93,643,887
1999 1,502,126 63% 535,787 183.26 101,854.266
2000 1,634,179 63% 604,646 183.26 110,808,358
2001 1,778,219 63% 657,941 183.26 120,573,211
2002 1,935,360 63% 716,083 183.26 131.230.39%6
2003 2,106,821 63% 779,524 183.26 142,836,635
2004 2,293,939 63% 848,757 183.26 153,544,482
2005 2.498,175 63% 924,325 183.26 169.393.075
2006 2,721,131 63% 1,006,818 183.26 184,510,960
Notes:
¥ From Table 10.
¥ From Table 11.
Sources of basic data:
Land Transpertation Office.
MMDA, 1997,
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Supporting Table 14.4

Estimated Cost of Enforcing the Anti-Smoke Belching Program

NCR, 1998-2006

. Number of Average Cost of Total
Year Registered Enforcement per Enforcement
Vehicles Apprehended Vehicle v Cost
{a} (b} (¢) =(a) x ()
®
1998 1,381,041 135.45 187,061,353
1999 1,502,126 135.45 203,462,258
2000 1,634,179 135.43 221,348,792
2001 1,778,219 135.45 240,858,883
2002 1,935,360 135.45 262,143,490
2003 2,106,821 135.43 285,367,836
2004 2,293,939 135.45 310,712,872
2005 2,498,175 13545 338,376,574
2006 2,721,131} 135.45 368,375,790
Notes:
Y From Table 12.

Sources of basic data:

Land Transportation Office.

MMDA, 1997.
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Table 15
Projected PMy, Emissions, Ambicut Concentration, Health Damages and Costs
NCR, 2000-2006 - WITH DIESEL DESULPHURIZATION

2000 2001 2002 2003 2004 2005 2006

Sulphur Content of Diesel 0.3 0.3 0.3 0.3 0.3 0.2 0.2
{In pereent)

PM,, Emissions ¥ 18.318 19,671 21,129 22,701 24,394 27,312 29,350
{In tons)

Ambient Concentration ™ 144.8 155.5 167.0 179.4 192.8 215.9 232.0
(In mg/cu. m)

Health Damages o 2,245 2,785 3.459 4,299 5,349 7,001 8,718
{In million pesos)

Cost of Adjustment ™ 166 177 188 200 212 426 453

- (In million pesos)

Notes:
¥ Based from the schedule proposed by the Bureau ol Product Standards-Department of Trade and Industry

¥ See Supporting Table 151 to 15.2
¥ Bascd on ratio of Mo emiissions to ambient concentration in 1996,
4 Gew Table 16 and its Supporting Tatres.

¥ See Supporting Table 15.3,
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Supporting Table 15.1
Change in PM,, Emissions Due to Diescl Desulphurization
(In tons)

20400 2001 2002 2003 2004 2005 2006

Baseline PM,; Emissions v 20,729 22,234 23,854 25,597 27473 29,493 31,669
Change in Sulfates * 2,411 2,563 2,725 2,896 3,079 2,182 2,319
New PM,, Emissions * 18,318 19,671 21,129 22,701 24,394 27,312 29,350
Notes:

Y See Table 6.

¥ See Supperting Table 15.2.

¥ Daseline emissions less change in sulfates.
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Supporting Table 15.2
Computation of Change in Sulfates from Diesel Desulphurization
NCR, 2000-2006

Year Sulphur Content'  Density Volume of diesel SO, emissions Sulfates ¥
sales )
(% weight) (kghi) (liters) (tons) {tons)
2000 0.3 0.87 1,847,620,921 9,645 2411
2001 0.3 0.87 1,964,021,039 10,252 2.563
2002 0.3 0.87 2,087,754,364 10,898 2,725
2003 | 03 0.87 2,219,282 889 11,585 2,896
2004 0.3 0.87 2,359,097,711 12,314 3,079
2005 0.2 0.87 2,507,720.867 8,727 2,182
2006 0.2 0.87 2,665,707,281 9.277 2,319
Notes:

Y Rased from the schedufe set by BPS-DTL

¥ Diesel density is 7.05 Ibs/gallon

¥ From Tables $.

* Formula; fuel copsumption * density * sulphur content (in%6) * 2
50.25 of SO, = sulfates (TEC 1993)

Sources of basic data:
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Supporting Table 5.3
Projected Costs
NCR, 1998 to 2006 - WITH DIESEL DESULPHURIZATION

1998 1999 2000 2001 2002 2003

2604

2005

2006

Sulphur content
(In percent)

" . 7
Fuel consumption !
(In mitlion liters)

Cost of diesel refinery ?
(In pesos per liter)

Total costs ~
(In mitlion pesos)

0.5 0.5 6.3 0.3 0.3 0.3
1,635 1,738 1,848 1,964 2,088 2,219
0 0 0.09 0.09 0.09 0.09

0 0 166 177 188 200

0.3

2,359

0.09

212

0.2

2,508

0.17

426

0.2

2,666

0.17

453

Notes:
1 From Fahle 5.
¥ From Caltex Philippines.

¥ Fuel consumption * per liter cost

Sources of basic data:
Caitex Philippines.
[Yepurtment of Energy.
Energy Regulatory Board.
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Supporting Table 15.4
Refinery Cost Estimates of Diesel Desulphurization
NCR, 1996
Sulphur reduction Refinery costs
($/bbl) (P/i)
From 0.5% 10 0.3% 0.55-1.65 0.09-0.27
From 0.3% 10 0.2% 1.07-6.54 0.17-1.03
From 0.2% t0 0.05% 2.61 0.43

Notes:
¥ The scheduie of reduction is set by the Burcau of Product Standards-Depariment of
Frade and Industry.

bl - . - . -
“ Refinery costs were provided by two oif companics. The lower estimates were used.
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Table 16
Projected Health Damages Associated with PM, Exposure
NCR, 1998-2006 - WITH DIESEL DESULPHURIZATION
{in million pesos}

Health Effect 1998 1999 2000 2001 2002 2003 2004 2005 2006
tMaortality 894 1,024 944 1,084 1,243 1,423 1,625 1,951 2,222
Morbidity
Caost of work days lost .71 1.90 1.69 1.88 2.09 2.32 2.57 2,98 3.28
Cost of medication 942 1,236 1,360 1,699 2,214 2,874 3,721 5,047 6,493
Chronic Bronchitis 49 64 67 88 114 148 192 260 335
Lower Respiratory liness 893 1,172 1,233 1,612 2,100 2,726 3,529 4,787 6,158
TOTAL 1,838 . 2,261 2,245 2,785 3,459 4,299 5,349 7,001 8,718
Notes:
1998 estimate assumes the foilowing:
) 9.8% and 8.3% annual growth rale of gasofine-and diesel-fed vehicle stock since 199G,
2} 1.12% growth rate of inceme.
3) 3.3% NCR popufation growlh rate.
4) Post deregulation and posi- lax restructuring fuel tax rates.
5} No ethar poltution control poticy.
6) Reduction of sulphur content to 0.3% and 0.2% in 2000 and 2005, respoeclively.
See Supporting Tables 16.1 fo 16.7 for the breakdown of health effects by income decile.
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Table 16.1
Value of Health Damages from PMy, Exposure by Income Decile
NCR, 2000 - WITH DIESEL DESULPHURIZATION
{In million pesos)
1st 2nd 3rd 4th 5th Gth Tih 8th 9th 10th Total
Mortality
value of productivily loss 22 ity 38 45 53 62 74 90 118 412 944
Morbidily
Valire of wark days lost
Chronic bronchitis (2) 0.04 0.06 0.07 0.08 0.069 0.1 0.13 0.16 0.21 0.74 1,695
Cost of medication
Total (3) 130 130 130 130 130 130 130 130 130 130 1,300
Chronic bronchitis 7 7 7 7 7 7 7 7 7 7 67
Lawer tespitatory illness 123 123 123 123 123 123 123 123 123 123 1,233
Respiratory symptom days 6.39 5.40 6.39 6.39 6.39 6.38 5.40 6.39 6.39 6.40 64
152 161 168 175 183 192 204 220 248 542 2,245

TOTAL = (1) + {2} + (3)

Noles:
Respiratary symplom ¢ay

Souices!
Supparling Tabies 16.1 110 16.1.6.

s ate nol included in the valualion
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Sutpporting Table 16.1.1
Value of Foregone Earnings Due o Mortality
NCR, 2000 - WITH DIESEL DESULPHURIZATION
{in pesos)

Variabte code 1st 2nd 3rdd Ath Sth 6th 7th 8th ath 10th
Dose-tesponse cocfficient ' a 013 0.13 0.13 013 0.13 0.13 013 0.13 0.13 0.13
Chango in PM yq (mgpfscrm) 2 b 39.87 39.87 39.87 39.87 39.87 39.87 39.87 39.87 39.87 39.87
Change in Pi{M) due to red'n in Ph c 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052
Crude death rate * d 5.1 G.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1
Population at risk * c 983,927 985,667 984,333 984,127 983,760 984,312 985,015 984,192 984,079 984,752
Excess mortality cases f 3N 312 314 3 31 311 311 3n 311 311
Estimated present value of future
average eamings s 72,080 100,165 121,235 143,232 169,268 198,535 235,647 289,069 379,122 1322187
Estimated value of preductivity loss h 22425900 31,214,524 37729678 44,566,022 52647506 61,791,310 73.698.029 89,948,437 117,956,245 411,670,747
Notes:
' Basod on WHO air quality guideline and high estimates of Ostro's dose-response funclion (Suppoing Table 7.10).
? This Is the dilforence in ambient PM 4, concemration and the WHO air quality guideline {Supporting Tabte 7.10).
3 Crude death rale for 1995 was used due to unavailobifity of 1996 figure.
* Population al risk is total NCR pepulation (Sce Supperting Table 7.13d).
% Estimated valuc of fulure earnings of individuals at the median age of the average life expectancy at birth (Supporting Table 7.15}.
Formila!
{c) = (a/300) * ()
(N = (e} " (d 1000} * (e)
thy={ " ig)
Soarces of basic data’
Currrent Labor Statistics, December 1996, DOLE
DENR-MCR Office.
Integrated Survey of Househelds, Oclober 1995, NSO,
Philippine Institite for Development Studies.
Philippine Statistical Yearbook, 1996,
Projected Population for NCR 1980-2050, NSO.
Yeaibook of Labor Stalistics, 1995, DOLE.
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Supporfing Tahle 16.1.2
Value of Wotk Days Lost Due to Chtonic Broncehllis
HCR, 2000 - WITH DHESEL DESULPHURIZATION
{in pesos)

Varinble code 15t 2nd Jrd dth 5th §th Tth fith 9th 10th
Dose tesponse coetiesent a sy a0 nnan3 fronny {Haan3 40003 00903 00903 noen3 n0a03d
© hangnon F'M, Iv a7 sau7 7 a7 10nay anh7 087 3087 aar 2w a7
U dnptngo o SEALY pust person peef yeast ¢ D O350 [FLIXTH] n0win G050 00350 D o0 00360 01360 00260 (100
[ALY pot prorsan ot Chtones Bhanelnlis egusody o L 14 14 14 14 14 14 14 14 14
KMuarbnhily catses g b phionk bronghins ! v 1,448 H440 4,449 144 5449 H,A1% 5,440 5449 5.449 5440
Share of 15 years ald and above lo tebid papulalio ! D6A7Z 04nr3 DBR7Y 0GR 06r73 06873 DGRI3 06873 06873 n6azl
Employmen fing " a 08l nad (84 Nea [¢}:1] (184 384 o84 S DR 084
Labwor totee paiiepanan rate [ aso neo 60 N60 060 080 06D a 60 0&Q DED
Estimaled numher of eplayed motindity casers 1 1,687 1047 1LART 1,607 1,887 t.RA7 1.887 1 Ra7 1887 t.887
Estitmiated 10lal RAD 1 15,423 6473 26,423 75,423 25423 /.42 26.423 26,423 26.423 16,423
E stunalod loka) pxcoss
RAD k a5t 9514 a51 sl a5 a5 951 a5y 951 951
wit 1 747 747 747 147 rar 7 747 747 747 147
Fatimaled average day parnings ” ™m 54 %5 m 107 127 140 7 218 284 a3
n 40,306 45,002 67,743 Apont a4 538 1013 1323608 161,618 211,067 739227

Estinated value of WL

Noles
" Soo Supporting Tahle 710

< Lns 1s the efferenee i aembient PR, concealealian argk the WO air quality guideline

" The average RAQ dug 1o chione broncinls 1s 14 days (Supporing Titkte 7 11}

*MCR hgure

© 1092 igute
Supporng Tatte 717
Wil = ALY (5 50

" See Soupportimg boble /14

Fovainiy
(e} 2 (al1tny *
(= (e} 40 " (e " th)
= pr G
(k1= Gl (et
{1y = (%) {6
(k= 4 * )

B of hase dla

Currond Hithor Stateshes, Daeombor 1996 DOLE

DEMIEHG R Othee

Intograted Survey o tousehetds, Octebr 15905 HIRGH

Phidippong Fleatit Statietics 15692
Fislppne Institute lor Development Sindies
Frlubpguns Siahstiend Yearbook 1906

Projegied Doputalion for HICR 19902050 MSO

Yearhooh of Labor Slatisibes, 1905, DOLE

{Supporting Table 710)
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: Supporting Table 16.1.3
Cost of Medication for Lower Respiratory lilness and Chronic Bronchitis
NCR, 2000 - WITH DIESEL DESULPHURIZATION
{In pesos)

Lower Respiratory lliness Chronic Bronchitis

Income Decile Number of Excess Totatl Cost of Number of Excess Totai Cost of

Morbidity Cases " Medication ” Morbidity Cases ¥ Medication ¥
(I pesos) (In pesos)
1st 29,185 123,203,917 1,796 6,698,309
21l 29,247 123,421,735 1,799 5,710,151
3rd 29,207 123,254,754 1,797 6,701,072
4th 29,201 123,226,851 1,796 6,699,664
5th 29,190 123,182,917 1,796 6,697,167
6th 29,206 123,252,092 1,797 6,700,928
7th 29,227 123,340,134 1,798 6,705,714
8th 29,203 123,237,006 1,796 6,700,108
oth 29,199 123,222,836 1,796 6,699,337
10th 29,221 123,312,128 1,797 6,704,192

No(eg:
" £rom Supporting Table 7.3.4,
¥ mumber of excess morbidity cases * minimum cost of medficalion (Supporting Table 7.42).

¥ From Suppotting Table 7.3.5.
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Supporting Tuble 16.1.4
Excess Morbidity Cases ftom Lower Respiratery Hiness
NCR, 2000 - WITH DIESEL DESULPHURIZATION
{In pesos}

Variable code 1s1 2nd ard 41h Sth 6th Ealil fith 9th 10th
Dose-response cocfficient f a 0.00238 0.00238 0.00238 000238 000238 0.00238 0.00238 0.00238 0.00238 0.00238
Change in PMI0 ! b 3987 39,87 39,87 3987 3987 3987 39.87 39.87 38.87 39.87
Chatige in risk of
chronic bronchitis * c 0.0949 0.0949 0.0949 00949 0.G949 00049 0.0849 0.09439 0.0949 0.0949
Populalion at risk * 307674 308,218 307,801 307,738 307,622 307,794 308,014 367,757 307,721 307.844
Excess morbidity cases [ 29,195 297247 29,207 29,201 20,190 29,208 29,227 29,203 29,188 29,221

Notes:

' See Supperting Table 7,10,

? This is the difference in ambient PM y concentration and the WIHO air quality guidedine. {Supporting Table 7.10),

¥ Population at tisk are those belew 15 years ofd for MCR since the age bracke! defined by Osiro (17 years and below} is not available (Supporting Table 7.13a).

Formuda;
(c) = (@) (I
(e} = (c) * ()

Scurces of hasic dala:

DENR-HMCR Office.
Projected Poputation for NCR 1990-2050, NSO

127



Supporting Table 16.1.5
Excess Morbidily Gases from Chronic Bronchitis
NCR, 2000 - WITH DIESEL DESULPHURIZATION

{th pesos)
Variable cod 1st 2nd 3Ird 4ih 5th 61{h 7th 8th oth 10ih
Dose-response coefficient ' a 0.0000018  0.0000818 ©O0000918  0.0000918 00000918 00000918 00003818  0.0000318  0.0000818  0.0000918
Change in PM10 ! b 39.87 39.87 39.87 39.87 39.87. 35.87 3987 39.87 39.87 39.87
Change in risk of .
cheonic bronchitis * ¢ 0.00366 0.00366 0.00365 0.00366 0.00366 0.00366 0.00366 0.06368 0.00366 0.00366
Paputation at tisk » d 496 685 491,552 490,887 400,784 490,601 490,876 491,227 490,818 480,760 491,116
Excess morbidily cases e 1,796 1,799 1.797 1,766 1,796 1,797 1,798 1,796 1,796 1,797
Noles:
' see Supporting Table 7.10.
? This is the difference in ambienl PM 4 concenlration and the WHO alr quality guideline, {Supporting Table 7.10).
¥ popuialion al risk are those above 25 years old for NCR (Supporting Table 7.13b).
Formuta:
{cy={a) " (b)
(e)=(c)* (d)
Securces of basic data:
DENR-NCR QOffice,
Projected Population for NCR 1980-2050, NSO.
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Supporiing Table 16,1.6
Excess Respiratory Symptom Days
NCR, 2000 - WITH DIESEL DESULPHURIZATION
(fiy pesos)
Varinble code 1st 2nd 3rd 4th 5th 6th 7th Bth 9th 10th
Dose-tesponse coelficient ' a 0.2740 02740 0.2740 02740 0.2740 0.2740 0.2740 0.2740 02740 02740
Change in PM10 ! b 39.87 39.87 3987 1987 39.87 39.87 3987 39.87 39 87 39.87
Chango inrisk of ¢

chronic bronchitis 10.92 10,92 10,92 1092 10.92 10,92 10.92 10.92 10.92 10.92
Population at risk * 584,945 585,979 585,186 585,063 584,845 585,174 585,592 585,102 . 585.035 585,459
Cxcess moibidily cases [} 6,390,060 6,101,357 6,392,697 G.391,353 6,388,971 6,392,559 6,397,125 6,391,776 6,381,041 6,395,672

NMates.
' Sce Suppoiting Table 7.10.

? This is the dilference in ambient PM 4 concontration and the WHO air quality guideline, (Suppoiting Table 7.10}.
3 Population al risk aro those above 18 years old tor NCR (Supporling Table 7.13¢).

Formula:
(c} = (a} * {b)
(e} = (c) * {d}

Sources of basic dala:
DENR-NCR Cifice,

Projected Population for NCR 1990-2050, NSO,
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Table 16.2
Value of Health Damages from PM,, Exposure by Income Decile
NCR, 2001 - WITH DIESEL DESULPHURIZATION
{In million pesos)

1st 2nd 3rd 4th 5th &th 7th 3th ath 10th Total
Mor{aiity
Value of productivity loss 26 36 43 51 G0 71 85 103 135 473 1,084
Morhidity
Value of work days lost
Chronic bronchitis {2) 0.04 0.06 0.08 0.09 0.11 012 0.15 0.18 0.24 0.82 1.885
Cost of medication
Total (3) . 170 170 170 170 170 170 170 170 170 170 1,699
Chronic bronchitis 9 9 9 g 9 9 g 9 9 9 38
Lowaer respiralory illness 161 161 161 161 161 161 161 161 161 161 1,612
Respiratory symptom days 7.20 7.27 7.26 7.26 726 7.26 7.27 7.26 7.26 7.27 73
TOTAL = (1} + {2) + (3] 196 208 213 221 230 241 255 273 306 644 - 2,785
Notes:
Respiratory symplaont days are nol inclirded in the valuation
Sources:
Suppering Tables §6.2.1 to 16.2.6.
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Supporling Table 16.2.1
Value of Faregone Earnings Due to Mortalily
NCR, 2001 - WITH DIESEL DESULPHURIZATION
{In pesos)

Varlable code 15t 2nd Bre 4h 5lh §lh 7t Bth 9th 10th
Dose-response cocllicient ' a 43 013 0.13 013 0.13 0.13 0,13 0.13 0.13 0.13
Change in PM, {magfsery) 7 b 43.84 4384 4384 4384 43.84 43,84 43.84 4384 43,84 43.84
Change in Pr(M) due lo red'n in PM ¢ 0.057 0.057 0.057 0.057 a.qas? 0057 0.057 0.057 0.057 0.057
Crudae death rate ° d 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 8.1 6.1
Popuilation at risk c 1,016.397  1013,194 1016816 016603 1,016,224 1,016,794 10172521 1,016 670 1,016,553 1.017.290
Excess maitality cases f 353 354 354 53 353 354 354 353 353 54

Estimated prasent value of fulure
average carnings 4] 72,897 101,236 122,393 144,836 171,164 200,779 239,297 292,306 383,368 1,336,955
h 25,759,743 35854886 43,338,585 51,191,222 60,474,103 70,977,228 84.6%4,004 103,320,204 135,491,662 472,869,865

Eslimoted value of productivity loss

Notes:

! Based on WHO air quality guidcline and high estimates of Oslro's dose-response function {Supporting Table 7,10),
? This is the dilforenco in ambient PM (o concentralion and the WHO ait qualily guideline (Supporting Table 7.10).
¥ Cruda deatly rate for 1895 was used due to unavailability of 1996 figure,

* Population al risk is lotal NCR population (Seo Supporting Table 7.13d).
* Estinnated value of fulure earnings of individuals at the median age of Iho average life expeetancy at birlh {Supposting Table 7.15).

Fornuila;
{c) = (a/160) * (b)
(N = (e} * (I 1000) * (o)
(hy = (0" {g)

Sources of basic data;

Cusrent Labor Statislics, Deceinber 1996, DOLE,

DEMR-NCR Office,

IMegrated Survey of Housceholds, Celobat 1995, NSO,

f*hilippine stituta for Davelepment Studies,
Phutippine Statistical Yearbook, 1996,

Projected Population for NCR 1990-2030, M5O.
Yearbook of Labor Statistics, 1995, DOLE.
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Suppetting Tuble 16.2.2
Value of Wark Days Lost Due to Chranic 8ronchitis
NCR, 2001 - WITH DIESEL DESULPHURIZAYTION
(In pesos

Variable code 15t 2nd Ared 4th Sth 6th ith Bth Sth 10th
Nuse Tespoise tovlient ’ a 0 0903 0050 00903 0 0%0% 00003 00%03 0 0803 00903 00503 00503
Change s i, b a3 8 A3 84 A3 8 13 84 4384 43 84 4384 4384 43 84 43 84
Change 0 RAD gt petson por yeal ¢ (HEA0G 0 oaas 0 (3445 00304 00308 00385 03396 igix] 00396 0 D395
(ALY ier present frof & Ity bpopc i episae ¢ 14 14 14 14 14 i 14 14 i4 14
Blanhidily Cases i 1o Clgonie tiong iy ¢ [ B 5 409 R 444 a.44%9 5,449 KIE 5449 5445 5449 5449
Stetra of 1h yeus old atsd above 10 fetal popultsiio f 06873 06872 06873 neur3 06873 06873 06873 D 6873 06373 06873
Employment 1ale q 084 LE:E] 044 &4 o84 0383 084 084 084 084
Labor for e paricipalion ryle h 080 060 060 060 060 060 060 080 680 060
Estirnated number of emgloyed morbudity cases 1 1887 867 1.887 1,487 3,887 1887 1.487 1.887 1,887 1.887
Catmated ot RAQD | 25,423 2423 26 4214 26,423 25 423 26423 26,423 26,423 26,423 26,423
Estimasled fotal extess
[£74] k 1046 i 046 1046 1 0456 1.046 1048 i 0AG 1,046 1.046 1,048
WL ! 822 822 822 a22 822 822 822 822 822 822
Eslungled averade daly gofngs m 55 76 a2 108 128 150 179 219 287 1000
n Ja 818 62272 751573 &3 028 105,234 £23 447 147422 179713 235,100 822,006

Estirnated vadue of WL

Notos
' See Supporiog Table 710

Thiy 1s e liflerenee i ambient PR, concetttation and the WO i gquishty gudetine (Suppothing Fable 7 10)
The swutage AL dow tg (ione bronchitis s 14 days (Supporting Teble 7 11}

* HET fignre

" 1902 gk

* Suppothing Tabite 7 §7
"WOL = RAD * {5 447)

T Seg Suppaeting {albe 7 1L

Fovrieha
{c) = (42500} * (b)
1y =(e}* (" {y) " {h}
[HERURNTHH
(k) = {4} * (¢}
{§} = (&} " {5 5y
= ()

Souices of basic dula
Cintent babor Slalsbcs, Decamber 1695 DOLE
f1E NI MCIR € ey
Infegrated Survey of Howseholds Octeber 1905 NSO
Philippine Haalth Statisnes 1992
Philiizpine Insttute for Development Studies
Phuippine Slakstical Yearbiook 1995
Prgjectad Population for NCR 199(3-2050. NSO
Yaarbook of Lobior Stanstes, 1895 DOLE
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Supporting Table 16.2.3
Cos! of Medication for Lower Respiratory Hiness and Chronic Bronchitis
NCR, 2001 - WIT! DIESEL DESULPHURIZATION
(I pesos) '

l.ower Respiratory lliness Chronic Bronchitis

Income Decile Number of Excess Total Cost of Number of Excess Total Cost of
Morbidity Cases ¥ Medication Morbidity Cases ¥ Medication ¥
{In pesos) {In pesos)

1sl 33,164 161,004,539 . 2,040 8,758,333

2nd 33,222 161,379,345 2,044 8,773,817

3rd 33177 161,161,010 2,041 8,761,847

41 33,170 161,127,140 2,040 8,760,105

5th 33,158 161,067,080 2,040 8,756,840

6th 33,177 161,157,529 2,041 8,761,758

7th 33,200 161,272,649 2,042 8,768,016

8th 33,173 161,137,804 ' 2,041 8,760,685

alh 33,169 161,119,276 2,040 8,759,678

100 33,193 161,236,030 2,042 B,766,025
Notes: !

Y From Suppoiting Table 7.4.4,
¥ Mumbser of excess marbidily cases * minitum cost of medicalion {Supporting Table 7, 12).

M From Supponting Table 7.4.8,
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Supporting Table 16.2.4
Excess Morbidity Cases from Lower Respiralory lliness
NCR, 2001 - WITH DIESEL DESULPHURIZATION

{n pesos)

Varlable code 151 2l 3rd 4th 5th Bth 7Tth 8th 9th 1cth
Dose-response coclficient ! a 000238 0.00238 G.00238 800238 0.00238 0.00238 0.00238 000238 0.00238 0.00238
Changa i P10 ' b 4384 43.84 43.84 4384 43.84 43.84 43.84 43.84 43.84 43.84
Change in risk of
chranic bronchilis ° c G.1043 0.1043 0.1043 0.1043 0.1043 0.1043 0.1043 0.1043 0.1043 0.1043
Population al risk : d 317,827 318,389 317958 317,892 317,773 317,852 318,179 317913 317,876 318,106
Excess morbidity cases e 33,164 33.222 33,177 33,170 33,158 33,177 33,200 33,1473 33,169 33,193

Notes:
' See Supporling Tabte 7.10.

* This is he difozence in ambient PM 1, concenlraltion ang the WHO air quality guideline. (Supporting Table 7.10).

: Populalion al risk are those befow 15 years old for NCH singe e oge bracket defined by Ostro (17 years and betow) is net available {Supporting Table 7.13a).

Forpnla:
{c)=1{al " (b)
(e} ={c) " (h)

Soerces of basic data;
DEHR-HCR Office.

.

Projected Population for NCR 1990-2050, H50.
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| !
supporting Table 16.2.5
Excess Morbidity Cases from Chronic Bronchitis
NGR, 2001 - WITH DIESEL DESULPHURIZATION
(In pesos)
Variahle cod 1sl 2nd Irdd 4th 5th 6th 7th ath ath 10th
Dase-response coetheient ! a 0.0000818 00000918 0 0000918 00000018 0.0000018  0.0000913 0.0000918  0.0000918 0.0000918  0.0000918
Change in PM10 ! b 43.84 43.84 43.84 43 84 43.84 43.84 43.84 43.84 43.34 43.84
Change intisk of
chionic bronchitis ! [ 0.00402 0.00402 000402 - O00M0Y 0.00402 0.00402 0.00402 0.00402 0.00462 0.00402
Popuilation al risk } 506,877 507,773 507,086 506,980 506,791 507,075 507,438 507,013 506,955 507,322
Excess morbidity cases e 2,040 2,044 2,041 2,040 2,040 2,041 2,042 2,041 2,040 2,042
Notes:!

! See Suppotting Table 7.10.
2 This is the difference in ambient PM,q conce
¥ paputation at risk are those above 25 years o

Formuida.
{c) = (a)* ()
(e) ={c) " {d)

Sources of basic dala:
DEMR-NCR Ofiice.

Projecled Population fof NCR 1990.2050, NSO,

ntration and the WHO air qualily guideline. (Supporting Table 7.10).
Id for NGR {Supporting Table 7.13b).
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Supporling Table 16.2.6
Excess Respiratory Symptom Days

NCR, 2001 - WITH DIESEL DESULPHURIZATION

{In pesos)

Variable code ist 2nd 3rd &th 5th $th 7th 8th 9th 10th

Nose-respanse cocflicient ! b 0.2740 0.2740 0.2740 02740 0.2740 0.2740 0.2740 02740 0.2740 0.2740
Change m PMI0 ! b 4384 4384 43 84 43 64 43.84 43.84 43.84 4384 4384 4384
Change 1 tisk of ¢
chtonic bronchitis 12.01 12.04 i2.01 12,0t 1204 12.01 fzom 12.01 12.01 12.01
Popudation at 1isk : d 604,248 605,316 604,497 604,370 604,145 604,484 604,918 604,410 604,341 604,778
Excess morbidity cases 7,258,711 7.271,544 7,261,706 7,260,180 7,257,474 7,261,549 7,266,736 7,260,661 7,259,826 7,265,086
Notes:
' See Suppetting Table 7.10.
? This is the difference in ambient PM 5 concentration and the WHO air quality guideline. (Supporting Table 7.10}.
3 populalion at risk ate those above 19 years old for NCR {Suppotling Table 7.13c).
Formufa:

(c) = (a} * (W}

(e) = {c}* ()
Sources of basic data:

DEMR-NCR COffice.

Projected Population for NCR 1990-2050, NSO,
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Table 16.3
Value of Health Damages from PMy, Exposure by income Decile
NCR, 2002- WITH DIESEL DESULPHURIZATION
{in miltion peses)

1st 2nd Ird 4th 5th 6th 7th 8th gth 10th Total
Mortality
Valne of productivily loss 30 41 50 59 69 81 97 118 165 542 1,243
Morbidity
Value of work days lost
Chronic hronchihis (2} 0.05 007 0.08 g0 0.12 0.14 0.16 0.20 0.26 0.91 2.092
Cost of inedication
Total (3} 221 222 221 221 221 221 222 221 221 221 2,214
Chranic bronchitis i1 11 11 71 11 11 11 11 11 i1 114
Lower respiratory illness 210 210 210 210 210 210 210 210 210 210 2,100
Respiratory symptom days 8.23 8.24 823 823 8.23 B.23 8.24 8.23 8.23 8.24 82
TOTAL = (1) + (2} + (3) 251 263 271 280 291 303 319 340 377 765 3,458

tioles!
Respiratory syinptom days are not included in the valuation

Souices:
Supponting Tables 163 1to 16.36.
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Supporling Table 16.3.1
Value of Foregone Earnings Due to Mortality
NCR, 2002- WITH DIESEL DESULPHURIZATION
{in pesos)

Variable code 1st nd 3rg 4th 5th 6th Tih gth 9th 10th

Dose-response cocffictent ' a 013 013 0.13 0.13 0.13 0.13 0.13 0.13 0.13 013
Chango in PM 1, (mghecm) ? b 48.12 48.12 48.12 a6 .42 48.12 4842 48.12 48.12 48.12 48.12
Change i Pr(M} due o red’n in Pt [ 0.063 0.063 0.063 0.063 0.063 0.063 0063 0.063 0.063 0.063
Ciuda death rate * d 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1
Population at risk 4 e 1049938 1,051,794 1,050,371 1,050,154 1,049,759 1,053,349 1,051,099 1.050,220 1,050,099 1,050,860
Excess morlality cases [ 401 401 401 401 401 401 401 401 401 401
Estimated prasent value of future
average carnings g 73714 102,421 123,966 146,458 173,081 203,028 241977 295,580 387 681 1,351,970
Eslimated value of productivity loss h 29,534,997 41,109,648 49,690,132 58893623 69,336,970 81,379,394 97060589 118462440 155,343,830 542,171,965
MNotes:
' Rased on WHO air quality guidchine and high estimates of Ostro’s dese-response function (Suppeiting Talle 7.10).
2 This is the differenco in ambicnt PM |, conconliation and the WHO air quality guideline (Supporting Table 7.10),
3 Crade death rato for 1995 was used due to unavaitability of 1998 figure.
* Poptiation al risk is lotal NCR population (Soo Supporting Tablo 7.13d).
* Estimated vatue of luture carnings of individuals at the median age of the average life expectancy at birth (Supperting Table 7.15).
Formila!

(c) = (a/100} * (b)

(= {c} (41000} * (e}

thy= (0 * (g
Sources of basic data:

Cursent Labior Statistics, Decémbar 1996, DOLE.

DENR-NCR Office.

Inlegrated Survey of Houschelds, October 1995, NSO,

Philippine Institute for Developiment Studies.

Philippine Statistical Yearbook, 1996,

Projecied Paptrlation for NCR 1980-2050, NSO.

Yearbook of Labor Statistics, 1995, QOLE,
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Supparting Table 16.3.2
Valug of Work Day's Lost Due Lo Glirpnic Bronchitis
NCR, 2002. WITH DIESEL DESULPHURIZATION

{In pesos)

Variable cate i3] Ind 3rd ath 5th 6th 7th ath 9th 10th
Dose despense coulivsent * a 00003 a3 feXeitx [eXbelbe] noan3 n0an3 0003 0 0Rr03 00903 00803
Change oy PLY, b 12 AB12 AB12 A8 12 q012 AR 12 18 12 4812 48 12 4812
Clustigpet art JRADY et pesson pres yinad < (4735 0435 G485 00135 01315 00435 00435 00475 N 04a5 00435
FAL preg person pet <hronis braig alis episode | [t} 14 H 14 i id 1t 4 L] §id 14
Moty ¢ases due To chiows: branscils ' u 5449 5449 5444 540 5.4 5 dd4) 5140 5.44% 5,449 5449
Share of 15 ywdrs obd ed dticag b odal populaio ! 6813 06u73 OGBY S O GRTD o458/3 szl D& 06073 06673 o6873
Eimnpitoyment rate ™ 0 084 nod nad 084 044 0 &4 84 084 084 084
Labiot farce pathiepation rate” h oen ne0 [sTHH] 060 060 050 060 060 060 060
Bstunated sumber of cniptoyed moihichly casey 1 1,687 i6u? 1487 3,887 §,807 1887 1.887 1,887 1,887 1.887
Eolirsoled total RAD ] 26423 26,423 23 26.42% 265,423 29,423 26,423 26423 26,423 26,423
§ntienalind Julal oxpiss
HA L3 1148 1148 1,148 1. 108 1,148 1148 1.148 1,148 1148 1,148
Wi, 1 a2 §i02 a2 a2 a2 an a02 a2 a02 902
U shirttdond st by ooy m 55 77 93 110 129 152 181 221 290 1011
Eutimatedd valug ol WO, , n 49,745 a7 H3.658 G4.437 116,802 137,12 163.295 185,463 261610 912,369
Noles

' Seo Buppothing Talte 110

Tt e e oreenicns My anitanst BRA,coneentalion ans the WO it geaility quideling {Supporng 1abte 710}
T ahe average HAD due Lo choone Bron etis s 34 days (Sogporting Talile 7 11}

FECH e
T g
Bugrgantig Toabde 1 47
WL s A (5 5
" Suw Buppoatung Taldde 714

Fovnnda
() = {1 * ()
[URRTIRR G R R
b= )4
(k)= 1" (1)
)= (k) (557
{n) = {1} * (m)

Soutcoy of tesie datd
Ceerent Labor Statislic s, Decembor 1996 DOLE

DEMR SR Olice

ntegrated Survey of tlouschetis Oclober 1095, NSO

Phubpping Hedlih Slotistics 1962

Flahppang fnstituta for Devetpinent Steves
Mubppne Stibsticol Yembnook 1064

Progec led Poputation for 1K R 1060:2050 NSO
Yeathook ¢ Labuor Stasties 1005, DOLE
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Supporting Tahle 16.3.3
Cost of Medication for Lower Respiratory lilness and Chronic Bronchitis
NCR, 2002- WITH DIESEL DESULPHURIZATION
{In pesos)

Lower Respiratory lliness Cirronic Bronchitis

income Decile Number of Excess Total Cost of Number of Excess Total Cost of
Morbidity Cases ¥ Medication ? Morbidity Cases ¥ Medication ¥
{in pesos) ' {In pesos)
1st 37,603 200,855 472 2,313 11,409,351
2nd 37.669 210,226,485 2,317 11,429,522
ard 37,618 209,942,064 2,314 11,414,059
4th 37,610 209,897 941 2,314 11,411,660
5th 37,598 209,819,702 2,313 11,407,406
6th 37,618 209,937,529 2.314 11,413,812
7th 37,644 210,087,493 2,316 11,421,085
8th 37,613 206,011,833 2,314 11,412,415
gth 37,809 209,887,697 2,313 11,411,103
10th 37,636 210,039,790 2,315 11,419,372

Notes:
¥ Fram Supporting Takle 7.5.4.
¥ Number of excess morbidity cases * minimum cost of medication (Supporting Table 7.12).

¥ Fram Supporting Table 7.5 5.
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Supporting Table 16.3.4
Excess Marbidity Cases from Lower Respiratory lliness
NCR, 2002- WITH DIESEL DESULPIIURIZATION
{In pesos)
Varialde code 1st 2nid 3rd 4ih 5th §ih Tt Gth 9th 101h
Dose-osponse cocllicient | 2 0.00238 0.00238 0.00238 000238 0.00236 0.00238 000238 000238 000238 0.00238
Change in P10 ' a6.12 48,12 48.12 4812 48,42 48.12 48.12 48.12 48,12 4812
Change in risk of

cheonic bronchitis ! c 0 1145 D.1145 0.1145 0.1145 0.1145 0.1145 0.1145 0.1145 0.1145 0.1145
Population at risk * d 328,316 328,896 328,451 328,282 328,260 328,444 328,679 328,404 328,366 328,604
Excess morbidily cases ¢ 31,603 37,669 37.618 37610 37,596 37618 37,644 37613 37,608 37,636

Notes:

' See Suppotling Table 7.10,

? This is the dilference in ambient PM o concenfration and the WHO air quality guideline. (Supporling Tatde 7.10).

3 Populalion ! fisk ase those below 15 years ofd for NCR sinca the age biacket defined by Ostro (1 7 years and below) is not available {(Supporting Table 7.13a),

Fonnula;
(e} = (a) " (b)
(e) = (e} * {d}

Sources of hasic data

DEMR-HCR Office.
Projected Poptdatian for NCR 1980.2050, HSO.
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Excess Morbidity Cases from Chronic Bronel

Supporting Table 16.3.5

wis

NGR, 2002- WITH DIESEL DESULPHURIZATION
{In pesos)

Variable cod 1st 2nd 3rd 4th 5th 6th 7th gth ath 10th
Dose-response coefficient ' a 0.0000918 00000918 0.0000918  0.0000913 00000018 0.0000918 0.0000018  0.0000918 0.0000918  0.0000918
Change in PMIQ b 48.12 4812 48.12 4812 48.12 48.12 48.12 4812 48.12 48.12
Change in risk of
chionic bronchilis : c 0.00442 0.00442 0.00442 0.00442 0.00442 0.00442 0.00442 000442 0.00442 0.00442
Population al risk } 523,604 524,530 523,820 523,710 523,515 523,809 524,183 523,745 523,685 524,664
Excess morbidily cases 2,313 2,317 2,314 2314 2,313 2314 2.316 2,314 2,313 2,315
Notes:
! gee Supporting Table 7.10,
2 This is the difference in ambient PM;o concentralion and the WHO air quality guideline. (Supporting Table 7.10).
3 poptiation al risk are those above 25 years old for NCR (Supporting Table 7.13b).
Formula:
(e) = (a) * ()

{e) = {c) * {d)
Sources of basic data:

DENR-NCR Office.

Projected Population for NCR 1990-2050, NSO.
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Supporting Table 16.3.§
Excess Respiratory Symplom Oays
NCR, 2002- WITH DIESEL DESULPHURIZATION
{in pesos)
Variable code 1sl 2nd drdd 4th 5th 6th 7th 8ih 9th 10th
Dosc-response cocfficient ! a 02740 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740 0.274p 0.2740
Change in PM10 ' b 4842 48.12 48,12 48.12 48,12 48,12 48.12 48,12 48.12 48,12
Change in risk of c ' .
chranic bronchilis * 13.18 13.19 13,19 13.18 13.19 13.19 13.19 13.19 1319 13,19
Papulation al risk : o 624,188 625,292 624,446 624,315 624,082 £24,432 624,878 624,356 624,284 524,736
Excess morbidity cases e 8,230,342 8,244,893 8,233.738 8,232,007 8,225,939 8,233,560 8,239,441 8,232,552 8,231,606 8,237,570

Notes:
' Sce Supporting Table 7.10.

? This is the difference in ambient PM 4 concentration and the WHO air quality guideline. {Suppeiting Table 7.10).

* population at risk are those abova 19 years old for NCR (Supporting Table 7.13c).

Forrnda:
(e} = {a) " (b)
(e) = () " (<h)

Sources of basic dala:

DENR-NCR Office.
Projecled Population for NCR 1990-2050, NSO.
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Table 16.4
Value of Health Damages from PM,, Exposure by Income Decile
NCR, 2003- WITH DIESEL DESULPHURIZATION
(In million pesos)

1st 2nd 3rd 4th 5th 6th 7th 8th gth 10th Total
Mortality
Value of productivity 10ss 34 47 s7 87 79 93 111 136 178 621 1,423
Morbidity :
Value of work days lost
Chronic bronchitis (2) .06 0.08 0.09 0.11 0.13 0.15 0.18 022 0.29 1.01 2.318
Cost of medication
Total {3) 287 288 287 287 287 287 _288 287 287 288 2,874
Chronic bronchitis 15 15 15 19 15 15 15 15 15 15 148
L ower respiratory illness 272 273 273 273 272 273 273 273 273 273 2,726
Respiratory symptom days 8.32 9.33 9.32 9.32 9.32 9.32 9.33 9.32 9.32 8.33 93
TOTAL = (1) +{2) + (3) 321 335 344 355 367 381 399 423 465 909 4,299
Notes:
Respiratory symptom days are not included in the valeation
Sources:
Supporting Tablas 16.4.1 lo 16.4.6.
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Supporling Table 16.4.1
Vahte of Foregone Earnings Due to Mortality
NCR, 2003- WITH DIESEL DESULPHURIZATION

(In pesos)

Variable code 151 2nd 3rd 4th 5th 6th Tth 8th 9th 10th
Dose-response cacflicient ! a 0,13 313 0.13 013 013 0.13 0.13 013 013 0.13
Change in PM o (hygfscin) 2 b 52.74 52,74 52.74 52.74 52.74 52.74 - 82,74 52.74 52.74 52.74
Change in Pr{M) dug to red’'n in PM c 0.069 0.069 Q069 0.0G9 0.069 0069 0.069 0.0693 0.069 0.069
Ctude death rate ° d 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 61
Population al risk ! e 1,084,586 1,086,504 1,085,034 1,084,806 1,084,401 1,085,010 1,085,785 1,084,877 1,084,753 1.085.539
Excoss modality cases [ 454 454 454 454 453 454 454 454 454 454
Estimated picsent value of fulure
average earnings : 74,539 103.568 125,354 148,099 175,020 205,302 244 687 298,891 382,003 1,367,112
Estimated value of produclivity loss h 33,808 827 47,058,376 56,8B0.488 67186820 79,370,301 83,155,311 111,105,637 135604419 177,828,414 620,626,371

Notes:
' Basad on WHO air quality guideline and high eslimates of Ostro's dose-response function {Supperting Table 7.10).

? This is tha differenca in ambicet Py concontration and tho WHO air quality guideline {(Supporiing Table 7.10).
* Crudo doalh rate for 1995 was used duo le unavailability of 1996 figuro,

4 popufalion af 1isk is total NCR pepulation {Soo Supperiing Table 7.134).
3 Estimated value of futura earnings of individuals at the median age of the average life axpeclancy at birth {Supporting Table 7.15).

Formula:
() & {a/100) * (1)
N = (e} * (1000} * (o)
=) " (g}

Sources of basic dala
Cuttent Labor Statistics, Docember 1996, DOLE,
DENR-NCR Cifice.
Integrated Survey of Househelds, Qetober 1985, NSOQ.
Phitipping Institule for Development Studias.
Philippine Statistical Yeatbook, 1996,
Projected Pepulalion for NCR 1990-2050, NSO.
Yearbook of L obor Statistics, 1995, DOLE,
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Suppoeiting Table 16,4.2

Vatue of Wark Days Lost Due to Chronle Bronchitis
NCR, 2003 WITH DIESEL DESULPHURIZATION

{In pesos}

Variahte code 1st 2nd 3rd 4ih 5th 6th th Bth 9th 10th
[nse-response coelleent ! a 00603 003803 00903 @ G503 40503 00903 00803 00903 0.0903 00903
Change n PH, b 5274 5274 52.74 5274 5274 5274 5274 5274 5274 52.74
 hange s RAD per person per yead . c 00176 O 3478 D DA78 00476 00476 00476 00476 00476 0.0476 00476
RAD per parson per chrons bronchilss episote ” d 14 14 iq 4 i4 14 id 14 t4 14
Lottty ¢ 2ses due Lo chromic bronclatis * e 5449 5,449 5.449 5449 5.449 5448 5,440 5,449 5,449 5.449
Shate of 15 years old gad above 1o lolal populalio { O 6E/3 05873 06873 06873 06873 06673 {16473 06873 DGR3 D 6873
Employinent rate ' 9 084 084 084 084 0B84 084 084 0 84 0.84 084
{.abof force parlicipation rate ™ h 060 060 650 060 060 DEb 0860 080 080 060
Eslietalend number of empioyed moibidily cases i 1887 1.887 1.887 1.887 1,887 1,887 1.887 1 887 1,887 1,887
Eslinated lotal Ra0 | 26,423 26423 26.423 25423 26,423 26423 26,423 26423 26,423 26,422
Eslttatod lolal excess
RAD & 1.258 1,258 1.258 1.258 1,258 1,258 §.258 1,258 1,258 1,258
Wi . 1 a4 . agn ang 284 9GS as9 888 firid 989 989
Eolunated dverigje dady eaemngs m 55 7 a4 111 134 154 182 224 293 1023
n 55,125 16,592 2,705 19625 . 128,433 151,820 180,953 221,038 283,869 1.041.028

Esthated value of WL

Noles
' See Supporiing Table 7 10

- s 15 the dilference n ambient PR, concentration and fhe YWHQ air qualily guideline  {Supporting Table 7 i
* The averdgy RAT duw 2o chione bronclulis 1y 14 days {Suppoiting Table 7 11}

' NCR hgure

" 1892 hgure

* Suppoimng Tabte 717
TWOL = RAD " {5 T}

* See Supporteng Table 7 14

Formula
(€) = {a/l00} * (b}
{1y =€) " () * {g) * (0}
b= {1} ' (d)
(LSO RS
11y = (k) (557
{ny=1{0 * (m)

Soarcens of Basw dakl
Current Labior Slabistivs, Recember 1995, DOLE

DENR NCR Office

Integeated Survey of Households, October 1995, NSO.

Pulppine Health Stalishies 1992

Philppine instilule {or Development Studies
Phiippine Statistical Yearbook, 1956

Projected Population for NCR 1690-2050, NSO
Yaaibook of Labor Stauskcs, 1995, DOLE
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Supporling Table 16.4.3
Cost of Medication for Lower Respiratory {liness and Chronic Bronchitis
NCR, 2003- WITH DIESEL DESULPHRURIZATION
{In pesos)

Income Decile Number of Excess
Morbidity Cases V'

Lower Respiratory lliness

Chronic Bronchitis

Totaf Cost of
Medication ¥

Number of Excess
Morbidity Cases ¥

Total Cost of
Medication ¥

{In pesos) {In pesos)
1sl 42,567 272,468,824 2,619 14,813,492
2nd 42,643 272,950,534 2,623 14,839,682
3rd 42,585 272,581,252 2,620 14,818,605
4th 42,576 272,523,965 2,619 14,816,490
5th 42,560 272,422,382 2,618 14,810,967
6th 42,584 272,575,364 2,620 14,819,284
7t 42,614 272,770,072 2,621 14,829,870
8th 42,579 272,542,001 2,618 14,817,471
alh 42 574 272,510,664 2,619 14,815,767
10th 42 605 272,708,136 2,621 14,826,503

Noltes:

¥ Erom Supporting Table 7.6.4,
¥ Number of excess morbidily cases * minimum cost af medication {Supporting Table 7.12).

¥ From Supporting Table 7.6.5,

145



Suppoerting Table 16.4.4
Excess Morbidity Cases from Lower Respiratory Hlness
NCR, 2003- WITH DIESEL DESULPHURIZATION
{In pasos)

© Varjable code 15t 2nd 3rd 4th 5th 6ih Tth Bth 9th 10th

Dose-response ceefficient ! a 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238 4.00238 0.00238 0.00238
Change in PMt0Q ! b 52.74 52.74 5274 52.74 52.74 52.74 52.74 52.74 52.74 52.74
Change in risk of
chrenic bronchitis ¢ 0.1255 0.1255 0.1255 0.1255 0.1255 0.1255 0.1255 0.1255 0.1256 0.1255
Population at risk * d 339,150 339,750 339,290 338,219 339,092 335,283 339,525 339,241 339,202 339,448
Excaess moibidity cases 42567 42,643 42,585 425786 42,560 42,584 42,614 42,579 42,574 42 605
Notes:
' See Suppoiting Table 7.10.
2 This is the difference in ambient PM ,, concentration and the WHO air quality guideline. (Supporting Table 7.10).
¥ population at risk are thase below 15-years old for NCR since the age bracket defined by Oslro (17 years and below} is not avaifable (Supporting Table 7.13a).
Forrmula:

{c)=(a) " (b}

{e) = {c) * (d}
Sources of basic data:

DENR-MCR Office. !

Projected Popudation for NCR 1890-2050, NSO.
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Supporling Table 16.4.5
Excess Marbidily Cases from Chronic Bronchilis
NCR, 2003- WITH DIESEL DESULPHURIZATION
{In pesos) ,

Variable cod 1st Znd 3rd 4th 5th 6th 7th 8th 9th 10th

Dose-response coelficient ! a 00000918 00000918 00000818 00000918  0.0000918  0.0000918 0.0000915 0.0000818 0.0000918  0.0000918

Change in PM10 ! b 52.74 5274 52.74 52.74 52.74 52.74 52.74 52.74 52,74 52.74
Change in risk of

chronic bronchitis * ¢ 0.00484 (.00484 0.00484 0.00484 0.00484 0.00484 0.00484 0.00484 0.00484 (.00484

Population al risk 2 d 540,883 541,839 541,108 540,993 540,791 541,095 541,481 541,028 540,966 541,358

e 2,619 2,623 2,620 2619 2,618 2,620 2,621 2,619 2,619 2,621

Excess morbidily cases

Notes®
' See Supparting Table 7.10.

2¥)is is the difference in ambient PM,, concentration and the WHO air quality guideline. (Suppoiting Table 7.10).
3 populalion at risk are those above 25 years old for NCR {Supporting Table 7.13b).

Formuda.
(c) = (a)* {b)
{e) = (¢} " {d)

Sources of basic data:
DENR-NCR Office,

Projected Population for NCR 1990-2050, NSO,
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Supporling Table 16.4.8
Excess Respiratory Symptom Days

NGR, 2003- WITH DIESEL DESULPHURIZATION

' ' (In pesos)
Variable code st 2nd ard 4th 5th 8th 7th 8th 3th 10th
Dose-tesponsa cocflicien! ! a 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740
Change in PMI10 ! b 52.74 5274 52.74 5274 52.74 52,74 52.74 52.74 52.74 52.74
Change in risk of c
chronic bronchitis 14.45 14.45 14.45 14.45 14,45 14.45 14.45 14.45 14,45 14.45
Population at risk 3 d 644,786 545,926 845,052 644917 644 677 645,039 645,499 644,560 644,885 645,353
Excess morbidity cases i [ 9,316,954 9,333,426 9,320,799 9,318,840 9,315,366 9,320,598 8,327,256 9,319,457 9,318,385 9,325,138
Nofes,
' See Supporting Table 7,10,
2 This is the difference in ambient PM o concentration and the WHO air quality guideline. (Supporting Table 7.10).
3 Population at risk are those abave 19 years old lor NCR {Supporting Table 7.13c).
Formula:
{c) = (a) * (b)

ey = (¢} " (d}
Sowrces of basfc data:

DENR-NCR Cffico.

Projecied Population: for NCR 1990-2050, NSO.
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Table 16.5
Value of Health Damages from PM,, Exposure by Income Decile
NCR, 2004- WITH DIESEL DESULPHURIZATION
{in million pesos)
1st 2nd 3rd 4th 5th 6th 7th 8th 8th 10th Total
Mortality
Value of productivity loss 38 54 65 7 91 106 127 155 203 708 1,626
Morbidity
Value of work days lost
Chronic bronchitis {2) 0.06 0.08 0.10 0.12 0.14 0.17 0.20 0.24 0.32 1.12 2.565
Cost of medication . )
Total {2) 372 373 372 372 372 372 372 372 372 372 3,721
Chronic bronchitis 19 19 19 19 19 19 19 19 18 19 192
Lower respiralory iliness 353 353 353 353 353 353 353 353 353 353 3,529
Respiratory symptom days 10.53 10.55 10.54 10.53 1053 10.54 10.54 10.53 " 10.53 10.54 105
TOTAL = (1) + (2) + (3} 411 426 437 449 463 479 499 527 576 1,083 5,349

Noles:

Respiralory symptom days are not included in the valuation

Seowrcos:
Supponing Tables 165,110 165 6.
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Value of Faregone Earnings Due to Mortality
MNCR, 2004- WITH DIESEL DESULPHURIZATION

Supporiing Table 16.5.4

(ln pesos)
Variable code 1st 2nd 3rd 4th Sth 6th Tth 8th 9th 10th
Dose-response coefficient ' a 0.13 013 0.13 013 0.13 0143 0.13 .13 013 ‘0.13
Change in PM g {mgiscin) z b 57.71 57.71 5771 57.71 57.71 57.71 57.71 57.71 5771 57.71
Change in Pr(M) duoe to red'nin PM [+ 0.075 0.075% 0075 ¢6.075 nb7s 0.075. 0075 0.075 0.075 0.075
Crude death rate * d 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1
Popuilation at risk * e 1,120,377 1,122,358 1,120,840 1,120,604 1,120,186 1,120,816 1,121,616 1,120,678 1,120,549 1,121,361
Excess morlafity cases i 513 514 513 513 513 513 513 513 513 513
Estirmaled present value of fulure
aveiage earnings : g 75374 104,728 126,758 149,757 176,980 207,601 247,428 302,238 396,394 1,382,424
Eslimated value of productivily loss h 38,645,839 53,790,893 85018351 7B8,799205 90,725,769 106,482,994 127,001,484 155005274 203,270,235 709,419,072
Notes: '
' Based on WHO air quality guideling and high estimates of Ostro's dose-response function (Supporting Table 7.10}.
2 This is lhe diference In amblent PM o concentration and the WHOQ air quality guidetine (Supporting Table 7.10).
3 Crude dealh rale for 1895 was used due to unavailability of 1996 figure.
* Population at risk is total NCR population {See Supporting Table 7.13d).
$ Estimated value of fulure earnings of individuals al the median age of the average life expectancy at birth {Supporting Table 7.15).
Formula:
(¢) = (a/100) = (b)
()= (c) * (IGO0 " (&)
{h}= () " (g}
Sources of basic data:
Cuirent Labor Statistics, Dacembar 1936, DOLE,
DENR-NCR Office.
Integrated Survey of Households, October 1995, NSO.
Philippine Institute for Development Sludies.
Philippine Statisticat Yoarbook, 1996.
Projected Population for NCR 1990-2050, NSO.
‘Yoarhook of Labor Slatistics, 1995, DOLE.
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Suppaorting Tahle 16.5.2
Value of Work Days Lost Due to Chronie Bionchitis
NCR, 2004- WITH DIESEL DESULPHURIZATION
{In pesos)

Variable code 1si Znd 3rdl 4th 5th Eth 7th * Bth oth 10th
Doseresponse covdheren ' a 00802 00803 0003 00503 00503 00503 00003 00903 00903 00503
Change in M, b 51T 57 71 57 1 57.71 5t 877 571 5771 5771 57 74
Change in FRALY per person per year [ 00521 00521 nos21 naos21 00521 D521 D o521 0osH 00521 00521
RAMN pet person pur cluanis bionctals episode d 14 14 11 14 14 14 14 14 14 14
Kartudity cases due ta cronie tronching ! e 5449 5,449 5,449 5,490 5444 6,440 5,44% 5,440 542% 5,449
Share of 15 yours old amitabisve b ksl pepulaio f nuH73 NGz NGR73 0GA73 06872 06873 06673 06873 06873 06873
Cinployment nate - q D &4 0ad 0ad 084 [R:Y] 084 084 1}:1] 084 084
Lahot farea pofhegratinn galy ™ h n4n 0460 060 1 61k 060 [H1111] N 60 060 0860 N 60
Lstunsled normbiet of sapployped nsarbndly fases 1 1447 1,887 1,60/ §.087 1,867 1,087 1,087 1,087 1,887 1.887
Estirnated fotal 1RAD ! A3.423 26,423 26 423 26,423 26,423 26,423 26,423 26.423 26,423 26,423
Estunated total oxtess
2703 k 5,377 1,377 1,377 1.377 £.377 1,377 1377 1377 1.277 1,377
Wil I 1,002 1,082 1 N&2 1,082 1,082 1082 1082 1.082 1.082 1,082
Estienated avenisge donly eadmieps m 56 78 95 112 132 155 185 226 297 1034
n £60.998 84,753 102,583 121,195 143,224 168,006 200,234 244,551 320,789 1,118,755

Estimated vatug of WDIL

Nelos
' Sew Supporting Table 7 10

 This 15 ihe difference 1n amhient P, . concenirat:an aad the WHO inr quaity guideline, {Supporting Table 7 10)
* T averago RADY shie 1o citant bionclils iy 14 days [(Suppoiting Table 7 11)

CNCTR iguie

" 1992 figure

" Supparing Table 747
LWL 3 RAD = (5 507)

* See Supporting Table 7 14

Fovenuta
(e} = (af100) * (b
(= [e}™ (" " (n
=1
K=" e}
=1k {550
(n) =} {m)

Sowrces of basw oty
Candent Labior Slolishies Ovecwnbor 1906, DOLE
DEMR-MCR Olfice
Inlegratud Survey of Hongeholds, Oetober 1905, HSO
Frhnppune ¥ leatth Stahsicy 15602
Pluligggng Institate for evelopiment Shxfes
Pahipping Sletisheal Yearbyok, 1990
Projested Populaton for NUR 1900-2050 MSO
Yearboak of Labor Slatishies 1995, DOLE
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Supporting Table 16,5.3
Cost of Medication for Lower Respiratory lliness and Chronic Bronchitis
NCR, 2004- WITH DIESEL DESULPHURIZATION

L L L e

{In pesos)
Lower Respiratory lliness Chronic Bronchitis
Income Decile Number of Excess Total Cost of Number of Excess Total Cost of
Morbidity Cases ! Medication ¥ Morbidity Cases ¥  Medication ¥
(In pesos) {In pesos)
1st 48,118 352,708,510 2,960 19,174,768
2nd 48,204 353,332,079 2,965 19,208,668
3rd 48,138 352,854,446 2,961 19,182,680
4th 48,128 352,779,889 2,961 19,178,649
5th 48,110 352,648,391 2,959 18,171,500
6th 48,137 352,846,425 2,961 19,182,266
Tth 48,172 353,098,473 2,963 16,195,968
8th 48,131 352,803,237 2,961 19,179,918
9ih 48,126 352,762,672 2,960 16,177,712
10th 48,161 353,018,297 2,983 19,191,609

Notes:
¥ From Supporting Table 7.7.4.
¥ pumber of excess morbidity cases * minimum cost of medicalion (Supparting Table 7.12),

¥ From Supporling Table 7.7.5.
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Supporting Table 16.5.4 l
Excess Morbidily Cases from Lower Respiratoty Illness
NCR, 2004- WITH DIESEL DESULPHURIZATION
{In pesos)
Variable code 1st 2nd 3rd dth Sth &th 7ih 8th gth 10th
Dose-response coefticient ' a 0.00238 000238 0.00238 0.00238 0.00238 0.00238 0.00238 0.00236 0.00238 0.00238
Change in PM10 * 57,71 57.1 57.1 57.71 57.71 57.7% 57.71 57.71 57.71 57.71
Change inrisk of
chronic bronehitis * c 0.1373 0.1373 0.3373 0.1373 01373 0.1373 01373 0.1373 0.1373 0.1373
Poputation af risk ? 350,342 350,961 350,487 350,413 350,282 350,479 350,729 350,436 350,396 350,650
45,118 48,204 48,138 48,128 48,110 48,137 18,172 48,131 48,126 48,161

Excoss motbidily cases

Notes'
! See Supporting Table 7,10,

2 This is the difference in ambient PM |, concentration and the WHO air quality guideline. {Supperting Table 7.10).

: Poputation al risk ate those below 15 years old for NCR since the age bracket defined Ly Ostro (17 years and below) is not availabla (Supporting Table 7.13a).

Formda:
{c) = {2) " (b)
{0} = (¢} * (1)

Sotces of basic dala;
DEMR-MCR Olfice.
Projecled Population for MCR 1990-2050, NSO.
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Supporting Tahle 16.5.5
Excess Morbidity Cases from Chronic Bronchitis
NCR, 2004- WiTH DIESEL DESULPHURIZATION
) {In pesos)

Variable cod ist 2nd 3rd 4th 5ty 6t Tih 8th 9th 10th

Dose-response coelficient ! a 0.0000918 00000918 0.0000918  0.00009i8  0.0000918 00000918  0.0000918 0.0000918  0.0000818  0.0000918
Change in PM10 ' b 57.71 57.71 57.71 5771 57.71 57.7t 5. 57.71 57.7% 57.71
Change in risk of
chronic branchitis © c 0.00530 0.00530 0.00530 0.00530 0.00530 0.00530 0.00530 0.00530 0.00530 0.00530
Poputation al 1isk } d 558,732 559,720 558,963 558,845 558,637 558,951 559,350 558,882 558,818 558,223
Excess moibidity cases 2,960 2,965 2,961 2,961 2,859 2,961 2,963 2,961 2,960 2,863
Noles: ¢
' See Suppoiting Table 7.10.
2 This is Whe difference in ambient PM,, concentralion and the WHQ air quality guidefine, {Supporting Table 7.10}.
¥ populalion ot risk are those ahave 25 years old for NCR {Supporting Table 7.13h).
Formula.

(c) = (a}* (b)

{e} = (e} " {d)
Sources of basic data:

DENR-NCR Office.

Projected Poputation for NCR 1990-2050, NSO.
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Supporling Table 16.5.6 '
Excess Respiralory Symptom Days
NCR, 200:4- WITH DIESEL DESULPHURIZATION
! (I pesos)
Variable code 1st 2nd Ird 4th 5th 61y Tth ath ath 10th
Nosc-respense coclicient ! a 02740 02740 0.2740 0.2740 0.2740 0.27410 0.2740 0.2740 0.2740 0.2740
Chango in PMI10 ! g 57.71 57.714 57.71 57.71 57.71 5771 57.71 57.71 57.71 57.71
Chango in tisk of [
clronic bronchilis * 15814 15.81 15.81 15.61 15.81 1581 15.81 15.81 15.81 15.81
Popurlation at risk 3 d 666,064 667,242 666,339 666,199 665,951 666,325 666,801 666,243 666,167 666,649
Excess morbidity cases ¢ 10,531,968 10,550,588 10,536,314 10,534,100 10,530,173 10,536.087 10,543,613 10,534,797 10,533,586 10,541,219

Notes:
' See Supporting Table 7.10.
? This is the difference in ambient PM

3 population at risk aic thoso abovo 19 years old for NCR (Suppoiting T

Formula;
{c) = {a) * (b}
(e} = (e} * (d)

Sowrces of basic data:
DEMR-NCR Office,

10 concentralion and the WHO air quality guideline. {Supperling Table 7.10).

Projecled Population for NCR 1599-2050, NSO.

able 7.13c).
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Table 16.6
Value of Health Damages from PM,, Exposure by Income Decile
MCR, 2005- WiTH DIESEL DESULPHURIZATION
(In miltion pesos)

1st 2nd 3rd 4th 5th Bth - Tth Bth 9th 10th Total
Mortality
Value of productivity joss 46 65 78 82 109 128 152 186 244 B51 1,951
Morbidity
Value of work days lost
Chronic bronchitis (2) 0.07 0.10 012 0.14 017 0.20 023 0.28 0.37 1.30 2.978
Cost of medication :
Total (3) 504 505 505 505 504 505 505 505 505 505 5,047
Chronic brenchitis 26 26 26 26 26 26 26 26 26 26 260
Lower respifatory illness, 478 479 479 479 478 479 479 479 479 479 4,787
Respiratory sympiom days 12.49 12.52 12,50 12.50 12.49 12.50 12.51 12.50 12.50 12.51 125
TOTAL = {1} + (2} + {3} 551 570 583' 597 613 633 858 691 749 1,357 7,001
Moles:
Respiratory symptom days are ret inchrded in the valuation
Sources:
Suppoiting Tables 16 6.1 to 16 6 6.
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? Supporling Table 16.6.1

Value of Foregone Earnings Due lo Motlality

. 1 : NCR, 2005- WITH DIESEL DESULPHURIZATION

o {In pesns)
“Variable code . 15t 2nd ardd 4th Sth : 6th . Tth 8th Sth 10th

Dese-response coefficiont ' a 0.13 . 013 0.13 ni3 0,13 0.13 0.13 0.13 013 0.13
Change in PM,, {rmgfsem) ? b 66.27 66.27 66.27 G6.27 66,27 66.27 86627 66.27 66.27 66.27
(‘,li:mgo in (M) dite to red'nin P ¢ 0.086 0086 0.086 0086 0.086 0.086 0.086 0.086 ¢.086 0.086
Crude death tale d 5.1 8.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1
Population ol tisk * e 1,157,350 1,159,396 1,157,827 1,157,584 1,157,153 1,157,802 1,158,629 1,157,661 1,157,528 1,158,366
Excess motalily cases t 608 609 608 608 508 608 609 608 608 " 809
Eslimated present value of future : o
average eamings g 76,218 - 105,901 128,178 151,435 178,962 209,926 250,199 305,623 400,833 1,397,907
Estimated value of produclivity Joss h 46,359,437 64,527,521 77,995,826 92,t28,l§)4 108,834,371 127,736,693 152,350,590 185,943,880 243,842,388 881,017,072

Naotes:

' Based on WHO air quality guideline and high estimales of Ostros dose-response function (Supporting Tabte 7.10).
? This is the difference In ambienl PM ;4 congentration and the WHO air quality guideline (Supperting Table 7,10).
¥ Crude death rale for 1995 was used due lo unavaifabifity of 1998 figure.

* Population at risk is tolal NGR popuiation (See Stupporting Tabla 7.13d).
* Estimaled value of futuro cainings of individuals at the medion age of the average life expectancy at birth (Suppailing Table 7.15}.

Formuia!
{c) = (a/100} * (B
{f = {c) *{d000) * [e)
h) = {f) " (9).

Sources of basic data:
Curtent Labor Statislics, Docember 1996, DOLE,

DENR-NCR Office,

Integrated Survey of Housoholds, Oclober 1985, NSO,

Pavitippine Instifuta for Developmant Studies.
Phifippinoe Statistical Yeatbook, 1996,

Projocted Population for NCR 1990-2050, NSO,
Yeabook of Lobor Stslislics, 1995, DOLE.
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Suppoering Tahle 16.6.2

Valure of Work Days Lost Due to Chiranic Bronchitis
NCR, 2005. WITH DIESEL DESULPHURIZAYION

{In pesos)

Vatialile code 15t Ind Ird d4th 5th Bth Tih 8th ath 10th
Dosa-sesponse coclhioent : Fl 00903 00903 n0an3 00003 0903 00an3 00903 40803 0ns03 0 0a03
Change v PM . 4 6527 66 27 65 27 B 27 6627 K6 27 66 27 §6 27 6627 66 27
Change in RAD pat paisen per year . [ D 0598 00598 90598 00598 00598 g 0595 00598 00598 00598 00558
RAD por parson per clnoms brarichits, eprsods o 14 14 14 fd 14 14 14 14 14 14
Riaat Eanefily Cases cheie f eheome broanciibs ¢ ° 5.449 5444 5 448 5 449 5,449 5 444 5449 5.449 5.449 5449
Sharg of 1 pedls ol end abiove Lo lotdd populalio f 06473 06673 U873 06873 06873 0 HR73 05873 06873 06313 08873
Emnployment rale 9 084 D83 084 o84 084 084 084 084 084 084
{ abar laice parkicipahon rale’ h 060 0 GO neén ¢80 060 06G 060 C 80 D80 060
5 atmeled numbien of employed tnotndity cases f 1.887 1.687 1487 1867 1.867 1587 1,887 1,887 i.887 1.887
Estnalad total RAD ) 5,423 26,423 25423 25423 26,423 26,423 26,423 76,423 26,423 26,423
E stunated 1044l exvess
<Al 1 1581 1,581 581 3,581 1.581 1,581 1,581 1,581 i 584 1.581
Wi, 1 1342 + 242 1.242 3,242 1.242 1242 +.242 1.242 1,242 1.242
Estunatod avetage daly eatmngs m 57 7n a5 113 134 i57 187 228 300 1046
n 70,836 98 421 19127 140,740 166,323 195102 232,527 284,038 372,524 1,299,184

Eshimated value cf WDL

Motas
' See Supporting Table 7 10

* Thus 15 the difierence in ambient PM,.. concentration and the WHO ai quality guideline  {Suppotling Table 7 10)
* The avedage RAD dua 1o chirone bronchuis 5 14 days (Supparing Tobla 711)

T MUR hgute
" 1892 figwe
Suppocting Table 717
" WL = RAD " (5 8I7)
* See Supporting Labta 7 14

Farmula
(o = fan1h) (b}
= ey 1 g T (h}
=)
[k} = 13 ™ (e}
N = (k] (5 57}
Y=y m

Sources of basic dala
Cuiredl | aber Slatshies Decenter 1995 DOLE

DENR.NCR Qffice

tnteqrated Survey of Households, Oclober 1905, HSO

Phibpgine Fealih Stabshcs 1992

Phappine Instiate 1or Gevelopment Studies
Philpynne Stelistical Yearbook, 1886

Prajecled Population for NCR 1980-2050, NSO
Yeachaok of Labof Staushics 1995, DOLE




Supporting Table 16.6.3
Cost of Medication for Lower Respiratory iilness and Chronic Bronchitis
NCR, 2005- WITH DIESEL DESULPHURIZATION
{in pesos)

Lower Respiratory lliness Chronic Bronchitis

Income Decile Number of Excess Total Cost of Number of Excess  Total Cost of
Morbidity Cases ¥ Medication ” Morbidity Cases ¥ Medication ¥
{In pesos) _ {In pesos)
1sl 57,083 478,473,591 3,511 26,016,395
2nd 57,184 479,319,506 3,518 256,062,391
3rd 57,107 478,671,021 3,513 26,027,130
4lh 57,095 478,570,422 3,512 26,021,660
5th - 57,074 478,392,036 3,51 26,011,961
Gth 57,106 478,660,682 3,613 - 26,026,568
7th 57,147 479,002,603 3,515 26,045,160
8th 57,099 478,602,094 3,512 26,023,382
9lh 57,092 478,547,065 3,512 26,020,390
10th 57,134 478,893,838 3,515 26,039,246
Notes:

" £rom Supporting Table 7.8.4.
¥ pumber of excess morbidily cases * minimutim cost of medication (Supporling Table 7.12).

¥ Erom Supporting Table 7.8.5.

159



Supporting Table 16.6.4
Excess Morbidily Cases from Lower Respiratary lliness
NCR, 2005- WITH DIESEL DESULPHURIZATION
{in pesos}

Variable code 1st 2nd 3rd dth 5th 6th Tth 8th th 10th
Dose-response cocflicient ! a 600238 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238
Change in PM10 ! b 66.27 66.27 B66.27 66.27 66.27 B6.27 66.27 66.27 66.27 66.27
Changoe in risk of
chronic bronchitis * C a.1577 01577 0.1577 01577 0.4577 01577 0.1577 0.1577 01577 0.1577
Population al sisk : d 361,903 362,543 352,053 361,977 361,842 352,045 362,303 362,000 361,959 362,221 .
« 57,083 57,184 57,107 57.095 57,674 87,106 57,147 57,099 57,092 57,134

Excess morbidity cases e

Notes®
' 5ce Suppetling Table 7.10.

T This is the difference in smbient PM ¢ concenlration and the WHO air quality guideline. {Supporting Table 7.10}.

* Population at fisk ace those below 15 years old fo: NCR since the age bracket defined by Osteo (17 years and below} is not availoble (Supporting Table 7.13a).

Formula:
{c) = (a) " (b}
{e) = (c) " (d} -

Sources of basic data;
DEMNR-NCR Office.

Projocted Population for NCR 1990-2050, NSO.
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i
Supporting Table 16.6.5
Excess Morbidily Cases [rom Ghronic Bronchilis
NCR, 2005- WiTH DIESEL DESULPHURIZATION
(In pesas)
Varialie cod 1st 2nd Jrd 4lh 5th Gth 7th 8th Sth 10th
Dose-response ceelficient ' a 0,0000918  0.0000918 .000G918  {).N000918 0.0000918  0.0000918  0.0000918 0.0000918  0.0000218  0.0000918
Change in #M10 ! by 66.27 66.27 66.27 66.27 65.27 66.27 66.27 66.27 66.27 66,27
Change in risk of
chronic bronchitis ? [ 0.00608 0,00608 0.00808 0.00608 0.00608 0.00608 0.00608 0.00608 0.00608 0.00608
Population at risk * 577170 578,191 577,409 577,287 577,072 577,396 577 809 577,325 577,259 577,677
351 3518 3,513 3,512 3,541 3,513 3,515 * 3,512 3512 3,515

Excess moubidily cases

Notes:
' See Supporting Table 7.10,

* This is the difference in ambient PM,, concentration and the WHO air qualily guideline. (Supporling Table 7.10).
? popultation al risk are those above 25 years old for NGR (Supporling Table 7.13hb).

Fornula:
{c)=(a}* {b)
(e} =(c}) " (d)

Sources of basic dala.
DENR-NCR Ofiige,

Projecled Population for NCR 1990-2050, NSO,
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Supparting Table 16.6.6
Excess Respiratory Symptom Days
NCR, 2005- WITH DIESEL DESULPHURIZATION

{In pesos)

Variable code 1st 2nd 3rd 4th 5th 6th Tth 8th Sth 10th

Dosc-response cocfficient ' a 0.2740 0.2740 02740 0.2740 02740 02740 02740 0.2740 0.2740 0.2740
Change in PM10 ' b 66.27 66.27 66 27 66.27 66.27 66.27 56.27 66.27 66.27 66.27
Change tn risk of
chronic bionchilis ~ 18.16 18.16 18.16 18.16 18.16 18.16 18.16 18.16 18.16 18.16
Populabon 2t risk d 688.044 689,261 668,328 688,184 687 927 688314 688,805 688,229 688,150 688,649
Excess motbidity cases ¢ 12,494,184 12,516,273 12,499,339 12,496,713 12,492,054 12,499,069 12,507,998 12,457 540 12,486,103 12,505,158
Nates
' See Supporting Table 7.10.
? This is the difference in ambient Pid ,, concenltation and the WHO air quality guideline. (Suppoiting Table 7.10).
* Population at fisk are those above 19 years old Jos NCR (Supporling Table 7.13¢).
Formula:

(€)= (a}* ()

() = () * (d}
Seurces of basic dala:

DENR-NCR Office.

Projected Poputation for NCR 1980-2050, NSQ.
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Table 16.7
Value of Health Damages from PMy, Exposure by Income Decile
NCR, 2006- WIiTH DIESEL DESULPHURIZATION
{In million pesos)
15t 2nd 3rd 4th 5th 6th 7th 8th 9th 10th Total
Mortality
Value of produclivity ioss (1 53 73 89 105 124 145 174 292 278 969 2,222
Morbidity
Value of work days lost '
Chronic bronchitis (2} .08 a.11 .13 0.16 0.18 0.22 0.26 0.31 6.41 1.43 3.284
Cost of medication :
Tolal (3) 649 650 649 649 649 649 650 649 649 650 6,493
Chronic bronchitis 33 34 33 33 33 33 34 33 33 33 335
L.ower respiratory illness 616G G17 616 G1a G615 616 616 616 616 616 6,158
Respiratory symptom days 14.07 14,10 14.08 14.07 14.07 14.08 14,09 14.08 14.07 14.08 141
TOTAL = (1) + (2) + (3) 702 724 738 754 773 795 823 861 927 1,620 8,718

Holes:

Respiratory symptomn duys are not included in the valuation

Sources;
Supperting Tables 16.7.1 10 16.7.6,
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Table 17
Fuel Tax Rates and Fuel Consumption
Before and Ater the Oil Industry Deregulation

NCR, 2601
Type of Fuel Consumption Tax Rate
{In Liters) {In P/liter) .
Before deregulation Leaded premium 1.016 3.80
{1996) Regular 27 4.00
Unleaded 264 3.24
Average gasoline tax 2 3.73
Diesel 1.448 1.47
Ratio of diesel-gasoline tax 0.39
After deregulation Leaded premium 1,493 5.35
(2001) Regular 41 4.80
Unleaded 109 4.35
Average gasoline tax 185
Diesel 1,964 1.63
Ratio of diesel-gasoline tax .34
Simulated new diesel

tax rates Leaded premium 1,493 5.35
(2001) Regular 41 4.80
Unleaded 4039 435
Average gasoline {ax 4.85
Diesel 1,943 1.81

Notes:
¥ Fuel consumption data before deregulation was ohtained from ERB.

Fuel consumption data after deregulation were obtained from Table 5.
¥ Weighted average. Consumption levels used as weights,

¥ Obtained by increasing diesei tax rates to obtain the pre-deregulation diesel-gasoline tax rate.
Sourees of basic duta:

Energy Regulatory Board

Manasan, et al. Use of Fuel Tax Differntiation in Vehicular Poliution Control in Metro Mumia. 1997,
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Table 18
Projected PM ;4 Emissions, Ambicnt Concentration, Health Damages and Costs
NCR, 2001-2006 - WITH DIESEL TAX RESTRUCTURING
2001 2002 2003 2004 2005 2006

Diesel Fuel Consumption 1,945 2,068 2,198 2,336 2,484 2,640
PM;, Emissions ¥

(In tons) 16,359 17,555 18,842 20,229 21,722 23,330
Ambient Concentration

(In mg/cu. ny) 129.3 138.8 149.0 159.9 171.7 184.4
Health Daniges ¥

(Xn million pesos) 2,167 2,704 3,376 4,216 5,268 6,580
Tax Revenues ¥ 13,671 14,881 16,201 17,642 19,215 20,932

(In million pesos)

Nutes:
Y See Supporting Table 18.1

¥ See Supporting Table 18.4 to 18.5

M See Table 19 and ity Supperiing Tables.

¥ See Supporting Table J8.3.
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Supporting Table [8.1
Estimation of Diescl Fuel Consumption atter
Dicsel Fuel Tax Restructuring
NCR, 2001-2006

2041 2002 2003 2004 2005 20006
Qriginal volume of sales " . a 1,964 2,088 2,219 2,359 2,508 2,666
{In million liters)
% Change in price ~ b 0.03 0.03 0.03 0.03 0,03 0.03
Own price elasticity ¥ o (0.28) {0.28) (0.28) (().28)‘ (0.28) (0.28)
Change in consumption y d (19) (20) (21 (23) 24) (26}
New Consumption™ ¢ 1,945 2,068 2,198 2,336 2,484 2,640

{In million liters)

Notes:

¥ From Table 3.

¥ From Supporting Table 18.2
¥ From World Bank (1994).
¥ (d) = (@)

L1 - . . A . . . . . .
# (2) = {a) + (d). No diesel consumption is expected 1o shill to gasoline consumption because gasoline is taxed more and is more expensive.



Supporting Tuble 18.2

Change in the Pump Price of Diescl
After Dicsel Fuel Tax Restructuring

Direct il Specific tax ¥ Wholesale Hauling Dealer's Pump Price
Company Take Paosted Price Charge Mark-up
o) (o ()= @)+ {h) 3 © ©+ W)+ ()
Before tax Restructuring 5.85 1.63 7438 0.11 0.51 8.10
1998
Aller Tax Restructuring ¥
1998 5.85 1.9 7.76 0.1 051 8.38
Change in pump 0.03

price (In pereent)

Naotes:
Y From Table 13,
¥ Assumed that pump price of diese] will remuin relalively stable unti) 2000,
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Supporting Table 18.3

Projected Fuel Consumpiion and Tax Revenues
NCR, {998 to 2006 - DIESEL TAX RESTRUCTURING

1998 1999 2000 2001 2002 2003 2004 2005 2006
Fuel consumption ¥
(1nn million liters)

Gasoling 1,467 611 1,769 1,942 2133 2,342 2,571 2,823 3,100
L.ecaded premium 1,128 1,238 1,359 1,493 1,639 1,800 1,976 2,170 2,382
Unleuded premium 309 33 372 409 49 493 541 594 652
Regulur 31 34 7 41 45 49 54 59 65

Diesel 1.635 1.738 1.848 1,945 2.068 2,198 2,330 2,484 2,640

Tux rates”
(In pesos pbr liter)
Leaded premium 54 54 54 5.4 54 5.4 5.4 5.4 5.4
Unleaded premium 4.4 4.4 44 4.4 4.4 4.4 4.4 4.4 44
Regular 438 4.8 4.3 438 4.8 48 48 4.8 48
Diesel 1.6 L6 1.6 1.9 1.9 L9 1.9 1.9 1.9
Tax revenues ¥ 10,189 11,095 12,083 13,671 14,881 16,201 17,642 19,215 20,932
(In mitfion pesos)
Leaded premium 6,033 6,62:4 7.273 7.986 8,768 9,628 10,571 11,607 12,745
Unleaded premium 1,343 1,475 1,620 1,778 1,952 2,144 2,354 2,585 2,838
Regular 148 163 178 196 215 2306 259 285 313
Diesel 2,665 2,833 3,012 3,71 1,945 4,193 4,457 4,738 5,037

Notes:

b

¢

')

M

€

Sec Supporting Table 7.1,

ENRAP estimate based on refationship between PA o emission and ambient concentation in 1990,

“Tax rates are those stipulated under RA. $184: Fuel Tax R

Tax rate * fuel consumption

Sources of basic data:

Department of Energy.
Energy Regulatory Board.

Land Transportation {Mlice.

WHO standard is 37,46 mg/fewm.

estructuring Act of 1996 except for diesel. See Table 17,




Supparting Table 18.4
Estimation uf PN, Finissions with Diesel Tax Restructuring
_N(‘.'R, 1998

* Type of

Averapge

V.
[Emnission

factor

Vehicle Stock

N,
Emissions

(I tons)

Yehicle distance
and Fuel travelled .
(kan/yenr) (2Ai) 2001 200207 2003 2004 2005 2006 2001 2002 2003 2004 2005 2006
[ 3
_ _ ‘ 15870 - 16,870 17,933 19,063 20263 21,540
Cars 9.002 0.63 30319 32.229 34.259 16418 w712 41,151 171 181 193 205 218 232
uv 30,006 0.91 154,159 376,471 400,189 425,101 452200 4RO.GY0 9,709 10320 10970 11,662 12,396 13,177
Buses 37.507 1.52 11,778 12,520 13,309 14.148 15,039 15.986 673 716 761 809 860 914
Frucks 37,507 1.52 93.027 V8,888 105,118 - 111,740 118,780 126,203 5318 5653 6,009 6,387 6,790 1,217
Adjusted ¥ 1,639 12,373 13,152 13981 14,862 15,798
Plus Gasoline ¥ 4,720 5,82 569 6,248 6860 7,532
TOTAL 16,359 17,555 18842 20229 21,722 23,330
Notes:

¥ ¥rom Supporting Table 6.3. Distange travelled is ndjusted using the adjusiment Gretuc in Supporting Tuble 18.6.

¥ Prom Table 5.

¥ 53 (vehicle stock® avernge distance® ciuinsion fuctor J; ivwehicle type, j~fusl type

1§

Y 1 ower diese] consumplion also meuns less SO, 25% of S0, ia sulfites, shich are in the o of particulate matter, (See Supparting Tuble 18.5)

“ From Supparting Fable 6.4.

Sources of hasic data:
Envirenmental Management Bureau,
Air Lmission Lnventory [or Motar Vihicles in Meteo Minila, 1921, ADH,

Lund Transportation Oltice,
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Supporting Table 18.5
Computation of Change in Suifates
NCR, 1998-2006 - WITH DIESEL TAX RESTRUCTURING

Year Sulphur Content " Density ” Yolume of diesel SO, emissions o Sulfates ™ Phy, emissions o PM o emissions
sales less sulfates
(% weight) (kg/ti) (liters) {tons) {tons) {tons) {tons)
2001 0.5 0.87 1,543 16,923 42314 15,870 11,639
2002 0.3 0.87 2068 17.989 4,497 16,870 12,373
2003 0.5 0.87 2.198 19.122 4781 17.933 13,152
2004 0.5 0.87 2.336 20.327 5.082 19.063 13,981
2005 0.3 0.87 2484 21.608 5.402 20.263 14,862
2006 0.5 0.87 2.640 22,969 5,742 21.540 15,798
Notes:

Sulphur content of diesel has been fowered starting 1996 from 0.7% (in Metro Manila, 0.8% in other areas) t0 0.5%.
Diesel density is 7.03 lbs/gation

¥ From Table 5. ‘

Fornuta: fuel conswnption * density * sulphur content (in%s) * 2

%025 of SO, = sulfates (TEC 1993}

From Supporting Tables 18.4.

Sources of basic data:
Orbeta and Indab. 1995, ENRAP [il. Volume 3, Relincment of Accounts.

Energy Regulatory Board
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Supporting Table 18.6

Based from the Process Rates
NCR, 2001-2006

Implied Diesel Fucl Consumption by Vehicle Type

2001 2002 2003 2004 2005 2006
Type of Vehicle v 7
Cars 30,319 32,229 34,259 36,418 38,712 41,131
Uvs 354,159 376,471 400,189 425,401 452,201 480,690
Buses 11,778 12,520 13,309 14,148 15,039 15,986
Tracks 93,027 98,888 105,118 111,740 118,780 126,263
Average distance
travelled ¥
(km/vehiclefyr)
Cars 12,000 12,001 12,000 12,009 12,000 12,000
Uvs 40,000 40,000 40,000 40,000 40,000 40,000
Buses 50,000 50,000 50,000 50,000 30,000 50,000
Trucks 50,000 50,000 30,000 50,000 30,000 30,000
Fuel Efficiency®
(km/l) _
Cars 17.49 17.49 17.49 17.49 17.49 17.49
UVs 12,02 202 12.02 202, 12.02 i2.02
Buses 3.76 3.76 3.76 376 3.76 3.76
Trucks 3.76 3.76 3.76 3.76 3.76 3.76
Implied Fuel
Consumption ~
(In million liters)
Cars 21 22 24 25 27 28
UVs 1,179 1,233 1,332 1,416 1,505 1.600
Buses 157 166 177 188 200 213
Trucks 1,237 1,315 1,398 1,486 1,580 1,679
TOTAL 2,593 2,756 2,930 3,113 3,311 3519
Actual Fuel
Consumption * 1,945 2,068 2,198 2,336 2,484 2,640
(In million hters)
Adjustment factor ¥ T o 0.75 0.75 0.73 0.75 0.73

Notes: )
" From Table 5.
* From Supporting Table 6.3, .
¥ 88 (vehicle stock® average distance) fuel efliciency 1 i=vehicle typs, j=fucl type
1; .
Y From.Table 1%.1

¥ Actual fuel consumptionfimplicd fucl consumption.
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Table 19
Projected Health Damages Associated with PM;, Exposure
NCR, 1998-2006 - WITH DIESEL TAX RESTRUCTURING
(In million pesos)

Fealth Effect <1998 1999 2000 2061 2002 2003 2004 2005 2006
Mortality . 894 ' 1,024 L1111 8ddq 972 1,117 1,282 1,468 1,678

Morbidity
Cost of work days lost 171 1.90 2,00 147 1.64 1.82 202 2.24 248
Cost of medication 942 1,236 1,530 1,322 1,731 2,257 2,932 3,798 4,905
Chronic Bronehitis 44 e 79 68 Y (1] 151 196 253
Lower Respiratory [[lness 893 1,172 1,452 1,254 1,642 2,141 2,781 3,602 4,652
TOTAL 1,838 2,261 2,644 2,167 2,704 3,376 4,216 5,268 6,586

Notes:

1998 estimate assumes the following:
i) 8% and 6.3% annual growth rate of paseline-and diese]-fed vehicle stock since E996.
2) 1.12% growth rate of income.
3) 3.39% NCR population growth rate,
4) Post deregulation and post- tax restructuring fuel tax cates,
5) No other pollution cantrol pelicy.
%} Reduction of sulphur content to 0.3% and 0 2% w 2000 and 2005, respectively.
See Supporting Tables 19.1 to 19.6 for the breakdown af hoalth effccts by ingome degile.
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' Tuble 19.1
Value of Health Damages from PRLS Exposare by Income Decile
NCR, 2001 - WETTI DIESEL TAN RESTRUCTURING
(In million pesos)
1st Znt 3rd 4th Sth 6t Tth §th 9th 10th Total
Mortality
Value of productivity loss (1) 20 28 kL 40 47 55 66 &0 105 k] R44
Morbidity
Value of work days lost
Chronic bronehitis (2) 0.03 0.05 0.06 0.07 - 0.08 0.10 0.11 0.14 0.18 0.64 1.467
Cust of medication . R
Total (3) 132 132 132 132 132 132 132 132 132 132 1,322
Chronie bronchitis 7 7 7 7 7 7 7 7 7 7 68
Lower respiratory illness 125 126 125 125 125 125 126 125 125 125 1,254
Respiratory symptom days 3.65 5.66 5.65 5.65 5.65 5.65 5.65 5.63 5.65 5.65 57
152 160 166 172 179 188 198 213 238 501 2,167

TOTAL = (1) +(2) + (3)

Noles:

Tespiratory symptom daya e not ingluded in e salilien

Souirces:
Supportingg Tables 19.1.1 to 19.1.6.
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Supporting Table 19.1.1
Value of Foregone Earnings Due to Mortality
NCR, 2001 - WITH DIESEL TAX RESTRUCTURING
" {la pesos)

Variable cods 1st 2nd Ird 4th Sin 6th Tth S$ih Gih L0th
Dose-response coefficient ! 5 0.13 013 013 013 013 013 G.13 013 033 .13
Change in PMy, (mg/scm) 2 N 3812 3412 12 342 a2 3432 3112 kERL 3412 34.12
Change in Pe(M) due to red'n in PM ¢ Q044 0044 0.0::4 00 0.044 n.044 G044 0.044 0.044 0.044
Crude geath rate * g 5.1 6.1 6.1 61 &1 61 6. 6.1 6.1 6.1
Population at risk ¢ ¢ 1,016,397 EO1EG 106816 1,016,603 1,016,224 1,016,794 1.017,52¢ 16,6760 1,016,553 1,017,280
Excess mortality cases 275 275 nis 278 278 273 275 27§ 275 218
Estimated present value of future
average earnings ¢ 2 12897 101286 122,593 1-1¥36 171,164 200,779 239297 297306 383,368 1,336,996
Estimated value of preductivily loss h 20,016,094 27.902.0%) 33,725.855 30.X36,736 17.060,62-4 55,234,100 63,877.294 ¥0,403,231 105,438, 88% 367,084,804
Notes: .

! Based on WHO air quality guideline ang high estimales of Ostro's dose-response function {Suppoiting Table 7.10)
2 {his is the difference in ambient PM,gconcentration and the WHO air quality guideline (Supporting Table 7.1}

? crude death rate for 1995 was used due to unavailability of 1996 figure.
* Paputation at risk is total NCR population {See Supperting Table 7.13d}
% Estimated value of future earnings of individuals at the median age of the average life expectancy at birth (Supporting Table 7.15).

Formula:
{c} = (a/100) * {b)
{f) ={c) *(d/1000) * (e)
(B} = (N " (9)

Scurces of basic data:
Current Labor Statistics, December 1998, DOLE.
DENR-NCR Office.
Integrated Survey of Households, October 1995, NSQ.
Philippine Institute {or Development Studies,
Philippine Statistical Yearbook, 1986,
Projécted Population for NCR 1890-2050, NSQO.
Yearbook of Labor Stahstics, 1935, DOLE.
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Supporting Tuble 19.1.2
Yalue af Wark 12ays Last Bur to Chronte thironchithy
NCEL 2008 « AT DIESEL TAX RESTRUCTHRING
{11 Jieacs)

Varbible cade 11 il b dih Sth &th 7th $th n 10th
osc-1esponte coedlicient ' I £.090) 0.090% 40901 0.098) 71,0901 0.0903 G.0003 0.050% 0,0903 0.0503
Clivipe in MMy ? h RTNT) upz 2 312 RT3 a2 RER S RN YRR LINE
Change i RAD pes person Jier year . 0.01038 0308 0 M8 0,001 G0M% 00008 0,008 0308 0.4308 0.030%
RAD per person per chronis bronchilis epiceds ¥ d 1 23 i LE L] 1 " E] 14 14
Mothidity acex due 10 chronic hronchitis ! e okl R E ANy LAy S0 5449 L9 . 5.9 REEL] 5443
Shire of 18 yeart ofd and abave o Wil pomtaion * r XA L] 0.687X 0.6%73 006573 ' 0.6873 " agsn 0.6873 0.637% ' 0.6871 0.6373
Employment rae * 2 081 0.5 0.8t (4] 03] [R1} 0.8 0.81 031 0,31
Labor force participaion e ! I 0.0 0,60 0o 0.60 0.6 0.60 0.60 0.60 0.60 0.60
Eutimaed lanlier of einployed msrbidity crees i 1,547 1857 1887 1.847 1,847 1547 N XLH 1.887 1847 1,887
Enbmded Lot RAD j 2640 W02} 26523 26978 26,423 24423 A2 26,423 26,423 26,423
Estimaled lotal excesq
RAD H = 311 31 81 EI1E] &4 LIES 514 s 814
wor ' 1 610 G0 lo 10 Glo 610 &1y £ 6tn 610
Extineed average daily eamings’ m 5 % 92 .18 123 140 179 28 w7 1000
Edimated value of WDL W L8y 43,50 SR.648 T 6997 LI RA) 96,002 1H1,490 139.852 [RARIA ' 619.681
Notes: ' )

! See Supporting Table 7.10.

T hin is the difference in amblent Phyy eoneenitdion and the WIKD aiy quality guldelisg, (Supporiing Table 7.10).
? The average RAD dus to cluonic bronghilia i3 14 days (Supporting Table .11,

“ NCTR Bpure.

1992 fignee, b]
! Supporting Table 217,

T WOL = RAD = {5.87)

¥ See Supporting Talle 7 14,

Formula:
(o) w (v100) = ()
{21 =40 = (rh = A}
Gredh =i
[GIR TRl 3 -
(1 = (k) = 4580
mj=th=(n) .

Surrees of basic data:
Currem Labor Stictics, Decomber 1996, DOLE.
DENR.NCR Office.
Tnteerwed Susvey of Hloveeholdy, Qctober 1995, NSO
Philipprine Flealth Searictace 1992,
Philippine Institme for Development Studies,
* PMulippine Stfitival Yembook, 1996
Prejecied Poputaion for NCR 1990.1050, NSO,
Yeuboaok of Lulos Sovinties, 1995 DOLE,
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Supporting Table 19. 1.3
Cost of Medication for Lower Respiratory iHness and Chronic Bronchitis
NCR, 2003 - WITTL DIESEL TAX RESTRUCTURING
(In pesos)

Lower Respiratory Hlness Chronic Bronchitis

Income Deeile Number of Excess Total Cost of Number of Excess

- v e U - 3
Morhbidity Cases Medication Morbidity Cases

(In pesos)

Total Cost of
Medication A
{In pesos)

Ist
2nd
3rd
4th
Sth
6th
7th
8th
ol
10th

25,808 125.362.910 1.588
25,853 125,584,545 1,590
25818 125,414,638 1,588
25,813 125,388,280 1,588
25,803 125,341,542 1,587
25,818 125,411,929 1,588
25,836 125,501,514 1,589
25,815 125,396,579 1,588
25,812 125,382,161 1,588
25830 125,473,017 1,589

6,815,688
6,827,738
6,818,500
6,817,067
6,814,526
6,818,353
6,823,224
6,817,518
6.816,735
6,821,674

Notes:.
1 from Supporting Table 7.4.4.
¥ Nuber of excess morbidity cases

¥ From Supporling Table 7.4.5.

* minimum cost of medication (Supporting Table 7.12).
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Supporting Table 19.1.4
Excess Morhldity Cases from Lower Respiratory |liness
NCR, 2001 - WITH DIESEL TAX RESTRUCTURING
{In peses)

Variahie code Ist 2ud Ird 4l Sth &th Tth %th Hh 10th
Dose.tesponse coefficiont ! a 0.00234 .0023% 0.00238 L0008 0.002348 00023k 0,0023R 000238 0.00238 000218
Change in PM10 ! b kLAY koR Y Miz M2 aln ALL2 X2 RERF4 M2 M2
Change in tisk of .
chronic bronchitis * < 0.0%)2 0.0K12 0.0812 0.0812 90812 0.0%12 0.0812 0.0R(2 0.0812 0.0812
Fopulation at risk 3 d MTR27 MR 37958 JTRIY mm 37952 381 AL7813 37376 iR 108
Excess morbidity ¢cases [ 25,808 T5R53 25818 TAN1N 25,303 25,RIR 25836 PAR 43 25812 25,830
Noles:

' Sca Supparting Table 7.10,

? This is the difference in ambient PM,,; cancentralion and the WHO air qualily guideline. {Supporting Table 7.10).
* Pegulation at risk are those balow 15 years old for HCR since tha age bracket defined by Ostio (17 years and below) is not available (Supporting Table 7.13a).

Formuta:
{c) = (a) " (b)
(o) = (£} * (&)

Saourcas of basic dafa:
DENR-NCR Office.
Projected Poputation for HCR 1650:2050, N50.
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Supporting Table 19.1.5
Excess Muorbidity Cases from Chronic Brinehitis
NCR, 2000 - WITH DEESFL TAX REXSTRUCTURING
(ln pesvs)

Variable codde 1st 2nd 3rd Jh Sth 6th Th 8th 9th 1041
Dose-response coelicient ! a 00000918 DGR 0.0000918 00000918 0LU000Y 1% 0.0000918 0.8000918 0.0000918 0.000008 0.0000918
Change in PAIIO b 3412 3412 3412 3412 3412 3412 3412 3412 34,12 34.12
Change in risk of
chronic bronchitis ~ c (.00313 0.00313 0.00313 000313 0.00313 0.00313 0.00313 0313 0.00313 0.00313
Population at 1isk } d 506,877 507,773 507,086 506,980 506,791 7078 07,438 507,013 506,955 507,322
Txcess morbidity cases ¢ 1,588 1,590 1,588 1,588 1,587 1,588 E,5%9 1,588 1,588 1’589
Neges:

! See Supporting Table 710,
* This is the difference in antbient DAy concenteation and the WHO air quality guidefine., (Supporting Table 7.10).
: Population at risk are those above 25 years old for NCIR (Supporting Table 7.13Db).

Formula:
(c) = (a) * (b}
(= * D

Seurces of basic data:

DENR-NCR Office.
Projected Population for NCR §990-2050, NSO,
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Supporting Table 19.1.6
Excess Resplratory Symplom Days
NGR, 2001 - WITH DIESEL TAX RESTRUCTURING ~
(ngesos) T T
Varlabfe code st nd Srd $th &b 6lh Tth Bl itk 10th
Dose-response coefficient ' @ 0.2710 ®27.00 0.27¢ 02710 0.2740 @27 020 0.2740 0.2740 0.2740
Change in PM10 ! B Az KRR P A2 a2 IR ann? 12 a2 M2 A4.12
Change in nsk of [

chronic bronchilis * 935 9.3% .28 925 9.258 QA5 935 ¢35 9.335 9.33
Population at risk * [ 604,248 605,316 604,497 GO4,A70 604,145 GOAIR 61,916 604,010 604,341 604,779
3 5,618,600 3,658,677 R A2RIE 5,619,833 5.647,727 $.650,899 5,651,936 5,650,207 5,649,358 5,651,651

Excess morbidity cases

Noles:

! See Supponling Table 7.10.

? This is the diference in ambient PM,, concentration and the WHOD air gqualily guideling. [Supporting Table 7.10).

* Population at risk are those above 18 years old for NCR (Supporting Table 7.13¢). .

Formula:
(e)=(a) * (b)
{e) = (e} * {d]

Seurces of basic dafa:
DENR-NCR Office.

Projected Population for NCR 1930-2050, NSO
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S Table 19.2

Vilue of Health Damages from PRI Exposure by Income Decile

NCR, 2002 - WITIE DEESEL TAX RESTRUCTURING
(ln million pesos)

1st Ind 3rd 4th St ath Tth $th 9th 10th Total
portality
Value of productivity loss €3] 23 32 39 46 54 64 76 93 121 424 972
Maorbidity
Vatiee of work days lost
Chronic hronchitis (2) .04 6,05 0.07 0.08 0.09 0.11 0.13 0.16 0.20 0.71 1.636
Cost of medication
Total (3) 173 173 173 173 173 173 173 173 i73 173 1,731
Chronic bronchitis 9 9 9 9 9 9 9 9 9 9 %9
Lower respiratory illness 164 164 164 16+4 o lod 164 164 164 164 164 1,642
Respiratory symptom days 6.44 6.45 6.44 6.44 6.43 6.44 6.44 6.44 6.44 6.44 64
TOTAL=(D+ @)+ (3 196 206 212 218 227 237 249 266 295 598 2,704
Netes: .
Respiratory sytnplon days are net included in the valuation
Sources:
Supporting Tables 19.2 1t 19.2.6.
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Suppurting Tuble 19.2.1

Vulue of Forcpone Enranlngs Due (o Mortafity
NCR, 2002 - WITH DIESEL TAX RESTRUCTURING
(I pesos)

Variable code 1st 2ad 3rd 4th Sth 6th U Hth 9th 10k
Dose-tesponse cocllicient * n 0.1} 0.13 013 013 013 013 013 013 013 013
Change it P (nie/sein) 1 b .63 363 AT 63 A7.63 3763 37.63 3763 37.63 37.63 37.63
Change in Pr{M) due to redn in PM c 0.049 0019 0.0 0.0:4% D049 0.044 0044 Q.00 0049 0.049
Crude death rate? d 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.l 6.1 6.1
Population at risk * [0 19938 1,051,794 1.050,37] 1,050,151 1,049,759 1,050,349 (R RE 1,050,220 1,050,099 105,860
Exeess inottality cases 33 34 33 33 k3R 3t3 34 313 313 a4
Estimated present value of Riture ‘
average earmings s [ 3,714 10240 123,966 146,458 173.0R8] w028 241,977 295,580 387,661 1,351,970
Estimated value of productivity loss ] 23.404,342 21926 IRHE278 45,894,358k 54,216,155 61,633,105 75,894,724 92,629,503 121,472,131 423,941,291
Netes:

1 Farseet on WHO air quality goideline and higly estiinates of Ostre's dose-response fmetion (Supponting Table 7.10).
T Thiis is tie ditference in ambicnt PM;, concentration and the WITO nir epaality puidelite {Supponting Table 7.10).
? Crudy death rate for 1995 was used due to unavailability of 1996 figue. '

* Populition at 1isk it total NCR population (See Supporting Talile 7.134),
? Estimated value of future enrninge of individunls at the median nge of the average life expectancy at birth (Supporting Table 7.15).

Formula:
(e) = (a/100) " (b)
(0 = (e} * (¥1000) = (o)
(=g

Sounrces of batic data;
Cunent Labor Statisties, Decvanber 1996, DOLE,
DENR-NCR Office.
Inteated Suvey ef Households, Octoler 1995, NSO,
Philippine Institute for Developient Stuwlies.
Plilippine Statistieal Yenrbook, 1996,
Projected Populntion for NCR 1 9902050, NSO,
Yauhook of Lnbor Stntistics, 1995, DOLE.
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Supporting Tabla 19.2.2

Valus of Work Days Lost Dys to Chronic Bronchitis

NCR, 2002 - WITH DIESEL TAX RESTRUCTURING

{In pesos)

Varlalle code

1st 2nd Inl

4th

=th

Gt

T

Blh

R

10th

Dose-respense coefficient’
Changein PMy°
Change in RAD per person per year
RAD per person per chronis bronchitis episode *
Morbidity cases due 1o chvonic bronchits *
Share of 15 years old and above 10 total poptiation *
Empioymend rate *
Laber force pariicipation rate ®
Estimated number of employed morbidity cases
Esvmated iotal RAD
Eslimaled tolal excess

RAD

woL’
Estimated average dally earrings ®
Estimated velue of WDL

T e a3 Hon o

09901 0.0903 40903
3763 6 3763
(R 0,80 2.0M0

2 SAuy S8
0.6573 BENPT 06873
0.3 0.51 (LR ]
0.60 0.60 0.60
1387 1.587 L5857
26,423 4470 26,123

598 598 98
705 05 705

55 7 93
18.5897 S40ts ARTAY

0.0%0
76
0.0Mo
1
S8
0.6R71
234
0.50
1,837
Ta 473

898

110

781

£2.0903
3763
0930
23
540
D.GRT3
.51
0.60
1,887
24,423

398
705
129
¥1.231

0.0901
tsa
a.031
1
5419
0.087%
0.81
.60
1.587
26,423

308
04
| KH
107,14

00903
376l
0,010
kb
549
0.6872
0.81
0.60
1,487
26,123

398
705
1213
127.686

00903
3743
0030

518
0.6873
0.3
0.40
1.387
26,423

393
05
i |
158971

0.0903
1163
©.0310

5419
0.6873
05k
0.60
1,387
26423

898
708
290
204,561

0.0903
3763
0.0310

5419
0.6573
0.84
0.60
1,887
6,423

858

705
ol
713410

Notes:
! See Supporting Table 7.10.

2 This is the difference in ambient PM,q concentration and the YWHO air quality gutdeline. {Supporting Table 7.50).

7 Tne average RAD cue to chronic bronchiis 5 14 days (Supporting Table 7.11).

* NCR figure.

¥ 1992 figwre.

* Supporting Table 7.17.
TWEL = RAD * (5.517}

* See Supportng Table 7.14.

Formula:
(c}= (ar100}* (b)
f =l Mg
LRSORL ]
(kY= ~{c}
th= (k) "(557)
(nj= (N *{m}

Sources of basic dala:
Cuirent Labor Statistics, December 1956, DOLE.
DENR-MCR Office.

Integrated Survey of Households, October 1995. NSC.

Phikppine Health Statistics 1592,

Philippine Instiule for Development Studies.
Phiippine Statisical Yearbook, 1996,

Projected Paptdation fer NCR 1280-2050, NSO.
Yearbook of Labor Statistics, 1995, DOLE.




Supporting Table 19.2.3
Cost of Medication for Lower Respiratory fllness and Chronic Bronchitis
NCR, 2002 - WITH DIESEL TAX RESTRUCTURING
(In pesos)

Lower Respiratory Hiness Chronic Bronchitis
Income Decile . Number of Excess Total Cost of Number of Excess Totat Cost of
Morhidity Cases v Medication Morbidi¢y Cases v Medication ”
(In pesos) (In pesos)
1sl 29,403 164.092.586 ‘ 1.809 $.921.330
2nd 29,455 164,382,693 1,812 8,937,112
3rd ' 29,415 164,160,295 1,809 8,925,011
4th 29,409 164,125,794 1,809 8,923','135
5th 29,398 ' 164,064,617 1,808 8,919,809
6th 29,414 164,156,749 : 1,809 8,924,818
T 29,435 164,274 011 1,811 8,931,193
8th 29,411 164,136,656 1,809 8,923,720
9th 29,407 164,117,784 1809 8,922,700
10th 29,429 164,236,710 1,810 8,929,165

Notes:

" . _

¥ From Supparting Table 7.5.4.

¥ pumber of exvess mabidity cuses # iminimum cost of medication {Supporting Table 7.12).

¥ From Supporting Table 7.5.5.
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Supporting Tahle 19.2.4
Excess Morbidity Cases from Lawer Resphatory 11ness

8 NCR, 2002 - WETH DIESEL TAX RESTRUCTURING
i poxos)

Varlable code 15q 2nd Jrd +h Sth Gih Tih 8l 2ih 10t
Duose-responss coglticiem ! a 0,000 0.0023% 0.0023% 000228 0.0022% 000238 0.00228 05010 4.00238 0.60238
Change in PM10 ' b 37.6% 3762 163 1743 kY X1 3763 RYE ] 3763 763 3163
Cliange iy 1isk of
chrenic Lronehitis ¢ G089 B ON9s 0.0896 0.0890 0089 0.0%96 0.0%96 0.0895 0.0896 G OR96
Population at isk * 4 28 le 78,896 28151 a2 128260 28404 26 A2.104 328,366 28,604
Excass morbidity cases ] 22,403 29,455 29,415 29,109 9,398 29401 29,435 29411 29,407 29,429

Nores:
! Sg2 Supporting Table 7.10.
* s is the dilferance in ambint PM,, concantralion and the WHO air quality goidelne, (Supporting Table 7.10).

¥ population at risk are fhoss betow 15 years ofd tor NCR since tha age bracket delinsd by Osteo (17 ygars and below) is not available (Supporting Tabls 7.13a).

Farmada:
) =@~ W
(2} ={c) ~ (@)

Senrees of basic data:
DENR-NCR Offica,
Projected Popufation for NCR i990-2050, NSO.




Supporting Fable 19.2.5
Fxcess AJorbidily Cases frmn Chronde Bronchitis
NCR, 2002 . WITH DIESEL TAN RESTRUCTURING
(In pesos)

Variahle code 15t 2ud drd 4th sth alh Tih Bih oth 10th
Dose-respemse coutlicient ! a LO0EN K G.000001% GRS (LONONVER HON00918 [{XYTAINEN 0.0000918 00000018 000091 % DOM0YTR
Change in PMI0 3 37.63 3163 3703 37.63 17.63 37.63 37.63 37.63 363 1763
Change in risk of '
chronic bronchitis z ¢ 000345 0.00345 000345 0.00345 [IXIIRE 0.00345 0.1345 0481345 010345 000345
Population at risk > d 523,604 524,530 523,820 523,70 523,515 521,809 524,183 523,745 523,685 524,064
Excess morbidily cases [ 1,809 1,812 1,809 1,800 1,808 1,808 e 1,809 1,809 Li10
Netes;

! $ce Suppotting Table 7,10,

I his is the dilTerence in ambient PAY,, concentration and tie WHE air quality guideline. {Supporting Table 7,10).
¥ Population at risk are these above 25 years old for NCR (Supporting Table 7.53h).

Formuda:
(OESORM ]
ORI ORRY

Searces ef baxic data:
[IENR-NCR (lice,
Projected Population for NUIR 1990-2050, NSO,



Supporting Table 13.2.6

Excess Respiratery Symptom Days
NCR, 2002 - WITH DIESEL TAX RESTRUCTURING

{la pesos)
Varlahle code 1st 2 Jrd din Stk sth Hh 8th It 10th
Dose-response coefficient ! & 0.2740 0.27.10 0.2710 0.270e 02740 0.2740 0.2740 0.2740 0.2740 06,2740
Change in PM10 ' 7.63 31.63 743 a7.63 17.63 17.63 a7.63 37.63 3763 37.63
Change in risk of
i

chrenie brcnchllls_' 1w 10.31 103 10.3§ 103t 1631 14.321 i0a] 10.31 10.31
Populalion at risk ? d 624,188 615,292 624,446 6242158 62,082 624,432 624,878 621,356 624,284 624,736
Excess morbidity cases J 6,415 563 6,448,940 6,438,218 6,436,865 6,411,166 6,138,079 6,442,678 6,432,291 6,436,551 6,441,215
Nates.
' gee Supporting Table 7.50.
*This is the gifference in ambient PM,. concentration and the WHQO air quality guidetine. (Supporting Table 7.30).
‘ Population it sisk are those above 19 years old for NCR (Supporting Table 7.13c).
Formida.

(ey=(a) " {b)

(8)={(c) " (&}
Scurces of basic data:

DENR-NCR Office.

Projected Population for NCR 16902050 NSO,
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Tahle 19.3
Value of lealth Damages from PRI Txposure by Income Decile
NOR, 2003 - WITH DEESEL TAX RESTRUCTURING
(Tn millien pesos)
1xt 2nd Jed Jth Sth 6th Tth fih Sth 10th Totnt
Mortality
Value of produstivity Joss () 27 37 45 53 62 73 87 106 140 dR7 1,117
MMaorbidity
Valiee of work days lost
Chronic bronchitis (2) 0.04 0.06 0.07 0.09 0.10 .12 .14 017 0.23" 0,79 1.820
Cost of medication
Total (3) 226 220 226 226 226 226 226 226 226 226 2,257
Chironic bronchitis 12 12 12 12 12 12 12 12 12 12 116
Lower respiratory illness 214 FAL 214 214 214 214 214 214 24 214 2,141
Respiratory symptom days 732 733 732 732 731 7.32 7.32 732 7.32 7.32 73
252 263 270 278 288 299 313 332 365 714 3376

TOTAL = (1)+ (2) +(3)

Notes!

Respitatery symplom diys me nel included it e valviation

Sourees
Supperting Tubles 19.3.1 1o 19.3.6.

187



Supporting Table 19.3.1
Value of Furcgone Earnings Due to Mortakity
NCRO2003 - WITH DIESEL TAX RESTRUCTURING
(I pesasy

Varinble code ist Ind Jed 4l Sth 6th . Tth Yth 9th 10th
Dose-response coedlicient ' a 0.13 0.33 013 DEK} 013 013 013 013 013 0.13
Change in Phiyy (ng/sein) ! i 1.8 Bl IR A1 4L4) 41.-1 A1) 41.41 41.41 41.41
Clange in Pe(M) due to red'n i1 Ph( c 1).054 Q054 .05 03.051 9.054 0,054 0.054 0.054 0.054 n.054
Crude death rate d 61 6.1 6.1 6.1 6.1 6.1 6.1 6.k 6.1 6.1
Poputation at risk N e 1,084,586 1,086,504 1,085,034 EORLBOG 1,084,401 L.085,0190 1,085,745 1,084,877 1,084,253 1,085,539
Excess montality cases r 356 357 356 356 356 356 387 356 356 356
Estimaled present value of future
average camings * R 74539 103.56% 125,354 148,099 175,020 205,302 244,657 292,891 392,003 1,367,112
Estisnated value of productivity loss h 26,516,763 36,950.337 41,662,680 5218300 62,325,729 73,145,748 &7 240,382 106, 476,47% 139,631,249 487,317,146

Netes:

! Based on WHO air quality guideline and high estimates of Ostro’s duse-response function (Supporting Fable 7.10)

2 This is the dilference it mnbient PAM,q concentration and the WHO air quality guideline (Suppuorting Tabte 7.19).

* Cride death rate for 1995 was used dus Lo unavaitability of 1996 figure.

* Population at risk is total NCR population (See Supporting Table 7.13d).

! Estingted value of future carnings of individuals at the median age of the average life expectancy at birth (Supporting Table 7.15).

Formula:
(c) = (a/100} * (bj
(0 =1(e) * (d1000) > ()
(b ={0* ()

Seurces of bavic data! .
Cusrent Labar Statistics, Decesnber 1996, DOLE.
DENR-NCR Office.
Integrated Suvey of Houscholds, October 1995, NSQ.
Bhilippine Institute for Developmert Studies,
Philippine Statistical Yearbook, 1996,
Projected Papulateon for NCR 1990-2050, N3C.
Yearboot: of Labor Statistics, 1 993, DOLE.
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Suppoiing Tablo 18,3.2
Value of Work Days Lost Duo to Chronic Branchitis
HCR, 2003 - WITH DIESEL TAX RESTRUCTURING

/4 {In poses)

Varlalile emle 14 2nil Ird 41 Sth 6th i 8rh 9in 10th
rose.response coefficient ! “ 0.0901 0,690 BRITT 40001 ahmy 0y o3 04,0983 0,093
Chﬂngelr\f-"m.o= 1 ALt A1 H A1 1 411 IR HAal a0 ALH
Changa in RAD per persen per year ¢ 0.071 BT o 03T [V RES] 003 an 0T LIRAER) 00824
RAD per person per chionds bronchitis episode ! d t] 2] Lot 1 1t 1 K] 1} 14
Morbldity cases due o chronic bronchitis * e 41 s sAP S5 5149 hotl ] pX s SR
Share of 15 years old ond above lo total population * T 0.6%72 0.6871 LTSN QA8TY 0.6873 noR7) [N Al 0681 0.6
&mployment rate * ] .80 0.8l 251 08l 0.8 0.8 o8 031 0.84
Labor force portcipation rate . ] *.60 .00 460 050 0.60 060 .60 0.60 0.60
Estmoled number of employed morpidity cases i 1,887 bXET 1.887 1,487 1857 1.547 1.587 1.887 1.587
Estimaled total RAD ] 26423 6,020 26,123 06423 WAN 26421 26,423 26,123 26423

Estimated {otal excess
RAD k 958 953 bt 953 988 4R 95% o88 be% 933
woL ' 1 76 6 krld k] 7 776 T 6 778 bal ]
Esbtmated average doily earnings ' m b3 m” 2% 1l [AY] 151 13 nE ik} 1022
n A3 281 an. 140 T 55999 10L63] 19216 FE2ARE P7.560 27610 At

Estimated vatue of WL

Notes:
' See Supporting Table 7.50,

? Thisis the diference in smblent PM,, concentration and the WHO sir guality guideline.
3 The average RAD due to chyonic bronchits is 14 days (Supporting Tabie 7.11).

* NCR figure.

1982 figra.

! Supportng Teble 7.17.
"WODL = RAD * (5 57}

* See Supporting Teble 7.14

Formula:
{c) = (af100} * {b)
iy (e)°(h g " (h)
[OERUMGI]
xy=i)) " fcy-
(v (%) * [5.57)
(o} () *{m}

Souwrces of basic data’
Currend Lobor Slatiates, December 1996, DOLE.
DEMR-NCR Office.

Integrated Survoy of Houschokds, October 1995, NSO,

Phitipping Henlth Stetishes 1992,

Phikpping Insttute for Development Studies
Phlkpping Stabstical Yearbook, 1956,

Projecied Population for NGR 1990.2050. NSO,
Yenrbook of Labor Stabstics, 1995, DOLE,

{Supporting Tatla 7.10).
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Supporting Table 19.3.3

Cost of Medication for Lower Respivatory Hiness and Chronic Bronchitis

NCR, 2003 - WITH DIESEL TAX RESTRUCTURING
(In pesos)

Lower Respivatory Hlness Chronic Bronchitis
Income Decile Nuimber of Excess Total Cost of Number of Excess Total Cost of

Morbidity Cases v Medication Morbidity Cases ¥

(In pesos)

Medication
{In pesos)

1st 33,424 213,943,100 2,056
20d 33,483 214,321,340 2,060
3rd 33,438 214,031,378 2,057
4th - 33,431 213,986,397 2,056
Sth ° 33,418 213,906,634 2,056
6th 33,437 214,026,755 2,057
7th 33,461 214,179,641 2.058
8th 33,433 214,000,558 2,057
9th 33,429 213,975,953 2,056
10Lh 33,453 214,131,008 2,058

11,631,586
11,652,150
11,636,385
11,633,939
11,629,603
11,636,134
11,644,446
11,634,709
11,633,372
11,641,802

Noles:
Y 7rom Supporting Table 7.6.4.
¥ Number of exeess morhidity cases ¥ minimum cost of medivation (Supporting Table 7.12).

¥ From Supporting Table 7.6.5.
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Supperting Table 19.3.4
Execxs Maelildity Cases from Lower Resplratory THuaesy
NCR. 2003 - W1 DIESEL TAN REST RUCTTRING
{1y pevos}

Varlahte cade 1xt ind Jrd i Sty 6ih Tih Bth 9th 1h

[ross-resprse coelliciznt ! n 00022 Q002K 0.00238 6.002 0.00228 000228 0.00238 0.0023% 0.00238 000238

Changein paig? b AL i 441 A 1.4 ALl ALl AL41 Akl Jdl
Change in tisk of

chirenie brenchitis ? c 0 0956 & 098G 009K 0.0M%6 B 09RG 00986 0 09R6 0.09%6 0.0986 0.09F6

Popmtation at risk ! [t} 150 28,750 30,190 KRR 1 002 239,251 0,928 Wl 339,102 A 4R

< AL A48 AN KRR MR a7 2461 33,031 nap A48

fxcess metbidity cases

Notes:
! gae Supprnting Table 7.10.

T e it e diflerencs i mohient PA,, concendration aad the

T papslation at risk arz Tuese Dizlow 1% years

Formuea:
{e) = ta) * (b}
(e)={) " (d)

Sources nf basic dara;
DENR-NCR Office,
Projected Population fes NCR 1590-2050, NSO,

WHC) aur quality gokdotine. (Suppaitnyg Tahle T 10).
ol Br NOCR cinee the age buacket definzd Ty Ostre (17 years and Bilowy is not availabls (Supperting Fablz 7
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Supperting Table 19.3.5
Excess Morbidity Cases from Chronic Bronchitis
NCR, 2003 - WITH DIESEL TAX RESTRUCTURING
(In pesns)

Variable code st Zud rd 4th Sth Gl

Tth 8ih 9th 10th

Pose-response coeflicient a 0.0000918 aoono9tg  0.0000918 00000914 00000918 0.0000918 0.000091% 0.0000918 0.0000218 0.0000918
Change in PRITO b 1141 41.41 4141 114 4141 4541 41,41 4141 41.41 41.41
Change in risk of
chionic bronehitis : < 0.00380 0.003%0 0.003%0 DLON3RD 0.00380 [ARARELY 0,003 8tk 000380 03.00380 0.00380
Pupufation at risk * d 540,883 541,839 541,106 540,993 540,791 541,095 541,481 541,028 540,966 541,358
Fxcess morbidity cases e 2,056 2,060 2,057 2,056 2,056 2,057 2,058 2,057 2,056 2,058
Nedes:
! see Supporting Tuble 7.10.
! This is e ditference in arbient Ph,q concentration and the WIIO air quakity guideline. {Supporting Table 7.10).
} poputation at risk are those above 25 years gld for NCR (Supporting Table 7.13b).
Formula:

()= (@*

=W
Sonrces of basic datc:

DENR-NCR Office.

Projected Popudation for NCR 1990-2050, NSO.
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Supporting Takle 19.3,6
Excess Rosplratory Symplon Thays
NCHR, 2003 - WITH DIESED
(In pesos)

TAX RESTRUCTURING

Vurlahle code st nd Jed 4th Sih éth Tth 8th 9th 10th
Pose-gesponse eoutlicient ' a 0.2740 (2710 0275 {270 0.27.10 G270 0.2710 0.2710 0.2740 0210
Change it 1! Iy 41.41 A1.1 41,41 4 AL 41 4141 d1.4t A1 41.41 41.41
Cliange in risk of c
clironic Dronehitis ¥ 11.35 LRI 11.3% b1.38 11.3% 11.2% 11.35 11.25 11.35 §1.A8
Popation at visk ? d 614,106 645,926 615 53 641,917 611677 615,000 644,499 611,960 64,885 615,353
Excess thog bidlity coses ¢ 7215692 1220626 TR T 1.315.172 7.0.0316 TR 553 7,323, 71 7,317.657 136,816 TA2LUER

Neter:
1 Gee Supperting Tanle 210,
 Tlgs is the difference i ambient PRy, concenttation sk e

! Peplativn al risk

Formul:
ey (b}
() *{c) " ()

Sources of basic data:

DENR-NCR Office. _
Projecled Pepulation for NCR 1990-2050, NSO,

are Mhose ahove 19 yeas vld fr NCR tsapputing Fable 7 13c).

WY sir apaslity gideline,

{Suppotting Table 7.1t)
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Table 19.4
Value of Health Damages from PNI10 Exposure by ncome Decile
NCR, 2004 « WITH DIESEL TAX RESTRUCTURING
(In million pesos)

1st Znd 3rd dth Sth (3311 Tth 8th Sth 10¢h Total
Mortality
Valye of productivity loss (1} 30 42 51 GO 71 84 100 122 160 559 1,282
Morbidity
Halue af work days lose
Chronic brovehitis (2) .05 0.07 0.08 0.19 0.1 013 0.16 0.19 025 0.88 2.021
Cost of medication
Total (3) 293 294 293 293 293 293 293 203 293 293 2932
Chronic bronchitis 15 s 15 i5 i5 15 15 15 15 15 15t
Lower respiratory iflness 278 278 278 278 278 278 278 278 278 278 2,781
Respiratory symptont days 830 8.31 8.30 830 830 830 831 830 830 831 83
TOTAL = (1) + (2)+ (3) 324 336 345 354 365 377 394 415 454 853 4,216

Netes:
Respiatory symptotts days are not included in the valuation

Sourees:
Supporting Tables 19.4.1 to §9..1.6.
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Supperting Tuble 19.4.1

Valae of Faregone Enrnings Due to Mortulity

NCR, 200 WTTI DIESEL TAX RESTRUCTURING

{In pexnx)

Yariable code Ixt Ind Ird th S 6th Tth Bth 9tk t0th
Dosg-resporise conllivient ¢ n 013 0.3 ukd 013 n13 .13 0.3 013 013 0.13
Chiange in P (mg/sent ! b 45,08 A58 d5.a8 4518 A5 AR A58 A5.4R 45.4% 45,48 A5, 48
Clunge in Pith) due to eednin PM c nnsy 089 1059 108G 0.059 (LR N.0sy N5 G.05G nos9
Crnde death rate * d 6.1 1 6 61 6.1 6.1 6.1 61 6. 6.l
Popnlation at yisk * ¢ 1,120,377 122,35 1120810 11200600 1L120.186 LE20R16 1120616 120,678 1,120,519 1,121,361
Fxcess mortality cases R RUA] RO 04 A A s LDL] 404 Aot
Eetimnted present vidue of fitore
avetnge eanings * ¢ 75374 104,728 126,758 149,757 176.9%0 207601 247,120 02238 396.394 1,382,424
Extimated vitlue of productivity foss h AEASS AR A, 300,841 Rl A X F MLA22 M08 FLLAGT R RIGLE 60 1060.0%5,807 132,154,352 1019006 559,068 89}

Nates:
¥ Based an WEID nir qraality gaideline and high estimaret of Qstro’s dosesresponse Hinction (Sopporting Table 2140

2 This is the dilference i amabicnt PMg concentration sl e WHO oir guality guisleling (Supporting Table 7.10).
Y Crude death 1ate for 1995 was userd due 10 unavmbability of 1996 fiowee,
4 Population at 1isk is total NCR population {See Supperting Table 7.13d).

* Estimated value of future camings of individualy at the sacdian age of the average life expestancy at bisth (Supporting Tahle 7.15).

Fermula:
(ch = (a/100) = (b)
[GEIG IR OUTD TR
hy =0~ )

Snurces of baxic data;
Crnad Labor Statistics, Deeembaer 1946, ROLE.
DENR-NCR Office,
litegzated Svey of §loarehokis, Oclober 1995, NSO.
Philipgrine lerstitute Tor Developneit Studics.
Plilippiie Statislicn) Yeubook, 1990
Presjected Papulation i NCR 19%0-2050, NSG
Yembook of Lalse Statistics, Fo0S, DOLRE,

198



Supporing Table 19.9.2
Valie of Work Days Lost Due fo Chronle Bronchitls
NCR, 2004 - WITH DIESEL TAX RESTRUCTURING
(I pesos)

Vaurlalle code

1st

2nd 3rd 4ih

&l

T

&th

gih

101h

Dose-response coeflicient i a
Crange in P T b
Clinge i RAD, per persos per year ¢
RAD pet persoh per chironis bronehilis episode : d
Morbidity cases due to chronic brenchitis * e
Share of 15 years old and above to ot pepulation !
Einployment rate* 2
Labor force padticipation rate * . %
Estimated number of ermployed marbidily cases i
Estnaled 1ot RAD J
Estimaed tord excess

RAD k

woL” . 1
Estimated average daily eatnings ' m
Estinaed vaine of WDL »n

00502
4548
Dol
8}
SA1%
0.657%
0.54
0.60
1.5%7
26423

1.08%
§53
56
48071

0.0903 0.0903 0.0903
4548 1545 4548
LELET] 0.0 2.0
H B] 8
549 5419 RRED
0.6873 0.6573 06873
081 034 [
0.60 0.60 0.68
1§37 1887 1,887
26,123 26,123 26,423

LosS 1,955 1.085%
LAk 853 853
T o5 142
6.1 LRI Y8 509

0.0902
4548
o0dll
12
449
06873
9.5
0.60
1.587
26473

1,085
83

155
132,400

0.0303
1548
D011t
i
540
0.6373
0.54
060
1,887
26,423

1085

0.0903
4543
0.0411
14
5,449
06873
084
060
1,887
26423

1,085
853
06

192,754

0.0503
4548
0011
"
5419
0.6872
0.84
0.60
1987
26423

1.085
852

97
252,502

0.0503
45.48
0.04H
14
5449
04373
0.8
0.60
1,887
26,423

1035
853
1044
831,651

Notes:
' See Suppotting Table 7.10.

29145 is the difference in ambient PM,, concentration and the WO air qalily poideline. (Supp
¥ e average RAD due to cironis bronchitis is §4 days (Supposting Table 7.11).

* NCR figure.

¥ 1292 figure.

1 supporting Table 7.17.
WL = RaD " (5.5

¥ See Supponing Table 7.14.

Formla:
(€} = (27100 " ()
tir=(e) * 10~ {5 " (h)
(ORI ORLH
(= () (€}
M=k~ (557
) =)~ ()

Sowrres of basic dara:
Curtent Lubor Statistics, December 1996, DOLE.
DENR-NCR Offive.
Irtegrared Survey of lfonseholds. Oclaber 1995 N30
Philippine Hewlih Stistics 1992,
Philippine Snstitte for Develupment Studies.
Phitippine Staistical Yearbook, 1996,
Projected Population for NCR 1999-2030, N5Q,
Yeasbook of Labor Stuistics, 1995, DOLE.

ening Table 7.10).




Supporting Table 19.4.3
Cost of Medication for Lower Respiratory lliness and Chronic Bronchitis
NCR, 2004 - WITH DIESEL TAX RESTRUCTURING

{In pesos)
Lower Respiratory lliness Chronic Bronchitis
Income Decile Number of Excess Total Cost of Number of Excess Total Cost of
Morbidity Cases " Medication ? Morbidity Cases ¥ Medication ¥
{In pesos) (in pesos)
1st 37,921 277,961,687 2,333 15,112,126
2nd 37,988 278,453,108 2,337 15,138,844
3rd 37,936 278,076,381 2,334 15,118,362
4th 37,928 278,017, 940 2,333 15,115,185
5th 37,914 277,914,308 2,332 15,109,550
6th 37,935 278,070,375 2,334 15,118,035
7th 37,962 278,269,008 2,335 15,128,835
8th 37,931 278,036,339 2,333 15,116,185
9th 37,926 278,004,371 2,333 15,114,447
10th 37,954 278,205,823 2,335 15,125,399

Notes:
Y From Supporting Table 7.7.4,
¥ Number of excess morbidily cases * minimum cost of medication {(Supporting Table 7.12).

¥ From Supporting Table 7.7.5,
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Supperting Table 19.4.4
Excess Morbidity Cases from Lower Respiratory lliness
NCR, 2004 - WITH DIESEL TAX RESTRUCTURING

{ln pesos}
v

Variable code ist 2nd 3rd 4th 5th 6th 7t 8th sth 10th
Dose-tesponse coefficient ' a 0.00238 (¢.00238 0.00238 0.00233 0.00238 0.00238 0.00238 0.00238 0.00238 000238
Chaage in PM10 ! ] 45 48 4548 4548 45.48 45,48 45.48 4548 45 48 45.48 45.48
Change in risk of
chronic bronghitis 2 4 0.1082 0.1082 01082 01082 0.1082 Q1082 21082 0.1082 0.1082 0.1082
Population at risk d 350,342 350,961 350,487 350,413 350,282 350,479 350729 350,436 350,396 350,630
Excess morbidity cases e 37,921 37,988 37.936 37,928 37,94 37,935 37,962 37,991 37,928 27,954

Noles:

! See Supporting Table 7.10.

 This is the difference in ambient PM,.. concentration and the WHO air quality guideline. (Supporting Table 7.10}.
¥ Poputation at risk are those below 15 yeass old for NCR since the age bracket defined by Ostro (17 years and below) is not available (Supporting Table 7.13a).

Formmula:
(e} ={a) " {v)
(e)=(c}" (@)

Sovrces of basic dala:
PENR-NCR Office.

Projected Papulation for NCR 1990-2050, NSO.

.




£ e ® E . - & L t | K
i :.
Supprting Table 19.4.5
Excess Morbidity Cases from Chrone Bronehitls
NCR, 2004 - WITH DIESEL TAX RESTRUCTURING
(In pesas)
Vurlable code st 2mt Ird Sth Ath [dH Tth Rih 9tk 10th
Dase-response cocilicien! ! a TR GO Y Q000091 % 0.0000018 [IKELEHAR] 000009 & {LAXKUD R 00000918 U009 8 {LON9 1R [EXUL T
Change in PR b T 4548 45.4R 45.48 15,48 4548 45,48 d5.48 45,48 45.48 45,48
Change in tisk of
chronic bronchitis 7 ¢ Q7 000417 n.om 7 nonsi? 000457 o417 00047 000417 0,017 0.00417
Poputation at risk ? d 558,732 559,720 558,963 558,845 558,637 558,951 559,350 558,882 558,R1% 559,223
Excess morhidily cases ] 2,333 2,337 2334 2,333 2,332 2,33 2335 2,333 2,333 2,335
Noses:

' See Supporting Table 7.10,

This is the difference in ambient PA, concentration and the WK air guality guideline, (Supporting Table 7.10).
¥ Population at fisk are those above 25 years vld for NCR (Suppoiting Tabke 7.13b)

Formula!
()= (a)* (b)
(©)=()* ()

Seurces of basie data:
IENR-NCR Ofice.
Projected Population for NCIR 1990-2050, NS(),
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Supporting Table 12.4.6
Excess Resplratery Symptom Days
NCR, 26094 - WITH DIESEL TAX RESTRUCTURING

{In pesos)
Var(able code Ist Ind 3rd 41 Stk 6th 7th 8t Sth 10th

Dese-raspense eoetficient ' a 02740 0.27.40 02740 02740 0.2M0 0.2740 02740 0.2740 0.2740 0.2740
Clunge n P10 F I 15.4% 4548 4548 4548 45,48 45.4% 45,18 45.48 45.48 45.48
Change in tisk of c
clrouic bronehitis * 12,46 1246 12,36 12,16 12.46 1246 12.46 12.46 [2.48 12.46
Popnstation at aisk 4 d 566,061 667,247 666,329 666,199 665,951 666,325 566,801 666,243 666,167 566,649
Txcess moetbidity cases - % §,299.8u84 £,314 358 $,304,309 8,101,561 €298 469 #,303,129 8,309,060 83021134 301,158 8,307,174
Nates:
! See Supposting Table 710,
S This is the dilference i ambient Phiyy conceptration and the WHO air guality guideting. (Supposting Table 7.80).
* Papuation at 1isk are these ubove 19 years old for NCR (Suppeating Table 7.13c).
Formufo:

(¢) = {a) * (b)

{&)=(c) " (d)
Sources of basie data:

DENR-NCR Office.

Projected Population for NCR 1990-2050, NSO. !

I
'
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£ E & A S
Table 19.5
Value of Health Dumnges from PM1D Exposure by Income Decile
NCR, 2005 - WITH DIESEL TAX RESTRUCTURING
{In aulllion pesos)
Ist 2l 3ed i 5th Gt Th 8th 9 10th Total
Mortatity
Value of preductivity loss (1) 35 49 59 G2 ] 96 115 140 183 640 1,468
Morbidity
Falue of work days lost
Chronic bronchitis (2) 0.05 0.07 0.09 0.11 013 0.15 0.17 0.21 0.28 098 2.241
Cost of medication
Total (3} k0 IR0 1)) 380 380 0 380 380 380 3g0 3,79%
Chronic hronchitis 20 20 20 20 20 20 20 20 20 20 196
Lower respiratory iflness 360 361 360 360 360 360 360 360 360 360 3,602
Respirntory symptom days 9.40 9.42 9.40 .40 2.40 9.40 9.4) 9.40 9.40 9.41 o4
TOTAL = (1} + (2) +(3) 415 429 439 449 462 476 495 520 563 1,021 5,268
Nates;

Respitolory symptoin diys are nob included in e valuntion

Sences;
Supperting Talles 19.5.] 10 19.5.5,
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Supporting Table 19.5.1
Value of Forcgone Earnings Due to Mortality
NCR, 2005 - WITH DIESEL TAN RESTRUCTURING
(In pesos) ’

1st 2nd 3rd $th Sth

Variable code Gth Tth Hth 9th 10th
[osg-tesponse coeflicient ! a a.13 [IR %3 ;13 013 013 013 013 0.13 0.13 013
Change in PMyp (mg,’scm}’ b A9 86 4986 EL R 986 49 86 498G 49 86 4586 49.86 49.86
Chanige in Pr(M) due to redn i P ¢ 0.065 D065 0.065 0.065 0.065 0.065 0.0165 0.065 0.065 0.065
Crude death rate * d 6.1 A 6.1 6.1 6.1 6.1 6.1 6.1 61 6.1
Peputation at risk * P 1,157,350 1,159,396 1,152,827 1,157,584 1,157,153 1,157,802 1,15%,629 1,157,661 1,157,528 1,158,366
Excess mortality cases f 458 458 458 453 458 458 458 458 458 458
Estimated present value of fulure
average eamings * e 76,218 105,901 128,17% 151,438 172,962 200,626 250,199 305,623 400,833 1,397,907
Estimated vahue of productivily loss h 34,879,293 48,54%,353 58,681,456 69,314,111 1,883,349 96,104825 114,623,499 139,897,970 183,458,875 640,276,244

Nores:

! Bused on WHO air quality guideline and high estimates of Ostro’s dose-response function {Supponting Table 7.101.
* This is the difference i ambient P coriceritration and the WHO air quality guideline (Supporting Table 7.50).

¥ Clude death rate for 1995 was used due to unavailability of 1996 figure. -
* population at risk is total NCR population (See Supporting Table 7.13d).
3 Bstimated vatue of future eamings of individualy at the inedian age of the average Life expectancy at birth (Supporting Table 7.15).

Formula:
(c) = (af100) * (b)
N ={c) = {d/1000) * (2)
) =" (g
Sourcer of basie dafa; ’
Current Labor Statistics, December 1996, DOLE,
DENR-NCR Office. -

Integrated Survey of Househalds, October 1995, NSC.

Philippine institute for Development Studies.
Philippine Statistical Yearboak, 1996.

Projected Population for NCR, [990-2050, NSO,
Yearlook of Labor Statistics, 1995, DOLE.
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Suppearilng Talle 19.4.1
Valire of Waork Days Last Dite (o Chronle Bronehlitls

NUK, 2008 - WITH 'l)‘ENF:L TAN RESTRUCTURING
(In pesos)

Varlable coite 15 2l k[T 4th #h L] Tth &th gl 1oih
Dosesreaponse coelficiem ! [ 0.090) 6,000} 0,090} 0.0%00 0.0%03 0.0%0% 0.030% R.090% 00201 0.0%01
Chage in My ¥ b 4984 49,84 1986 42.86 49,456 49.86 1486 49.56 1936 J9.86
Cliniige in RAD per pereon pee yeur ¢ 0.0450 0.014 [ 00450 o 0a50 G.0150 0.0450 0.04%0 0.0450 0.0450
RAD per person per chrenit bronchitia ¢pisade * d 1" 1] 2] EE] 1] Bl 14 It 1]
Morbidity eases due 13 chironic bronwhitis ’ v 5449 L9 Sa19 S0 5419 519 5449 hEEH] 5449
Share of 1§ years old wid aliove ta eotal papuintion ! r 0.6872 0,687 0.6872 0.68%73 0.6873 0.6872 06873 0687 0.657%
Ersployment rte * I3 L] o8t 084 L] 0.8 0.5 031 0.81 084
Labor force pativipisn rute ¢ b 0.60 060 .60 200 .60 0.60 0.60 0.60 0.60
Estimwed number of employed marbidity cases i 1,387 1887 1587 1857 1887 1587 L5R7 [E2H 1.8%7
Edimaled toll RAD J 26,421 26423 26,423 26,123 26423 26,423 26423 WA 26423
Estimaled 10130 excess
RAD % .19 1.190 1190 1190 1190 1.1%6 L1530 L190 1.1%6 1,190
woL’ 1 FAN] 928 38 kAl EAN 95 935 AR 938 $35
Edtitmnled average duily eaminga ' w hJ k] o 12 [k} 157 is? jri 200 1015
Eqtitnted value of WDI, n 0 019 £2,627 105,888 135136 146,784 L7948 312,700 250.27% 971462
Neter:

' See Supposting Table 2,10,

F o hig in the difference in wablent PA,, concentradlon sad the WHE air quality goideline. (Supporting Table 7.10)
¥ The aversge RAD due to chronic bronchitls in 14 days (Supporting Table 7,11}

* NCR figure.

' 1992 figure,

! Snpporting Table 717,

TWDL W RAD * (3.547]

! See Supporting Table 7,14,

Formula
{e)w {ar100) = (b}
(1w e) = L0 = (v}~ (h}
) = 1) = (dp
[LAR 1] Rl (5]
[URE G Rl
n) = gl) = (m)

Somces of beaic dita
Curent |,ubor Statintice, December 1956, DOLE.
DENRNCR Office,
Inteprated Survey of lousehiolde, Outolier 1995, NSO,
Philippine Health Sinticticn 1992,
Philippine Institote for Develspmeont Stadies,
Philippine Stoiiwiend Yeusbook, 1994,
Projected Populatlon for NCR 1990-20%0, NRO,
Yenbook of Labor Stistles, 1983, DOLE,
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Supporting Table 19.5.3
Cost of Medication for Lower Respiratory Iness and Choonic Bronchitis
NCR, 205 - WITH DIESEL TAX RESTRUCTURING
{In pesos)

Lower Respivatory IHness Chronic Bronchitis
Income Decile Number of Excess Total Cost of Number of Excess Total Cost of
Morbhidity Cases v Medication ¥ Morbidity Cases Medication ¥

(In pesos})

{In pesos)

st 12948 360,007,604 2.642
2nd 43,024 360,644,078 2,647
3rd 42,965 360,156,152 2,643
4th 42,956 360,080,460 2,642
5th 42,940 359,946,241 2,641
6th 42,964 360,148,373 2,643
7th 42,995 360,405,637 2,645
8th 42,959 360,104,291 2,643
9th 42,954 360,062,886 2,642
161k 42,985 360,323,801 2,644

*

19,572,771
19,607,374
19,580,847
19,576,732
19,569,434
19,580,424
19,594,411
19,578,027
19,575,776
19,589,962

Notes:
¥ From Supporting Table 7.84,
¥ Number of excess morhidity cases * minimum cost of medication {(Supporting Table 7.12).

¥ From Supporting Table 7.8.5.
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Supporting Table 19.54
Fxcess Morhldity Cases from Lower Resplratory Hiness
NCR, 2005 - WIT1 DIESEL TAX RESTRUCTURING
(I pexox)

Vurlable code Ixt nd Srd 4th S &th h Rk %h th
[osearespedise cneflicicnt ' A 000238 0.002% 0.002a% 0.001M 0.00238 0.002 0.0023% 0.0023% 0.0023% 0.00228
Chaape in 'M10 ! I 49 R A9.K6 A 16 42 86 ARG A9RG NG ARG 1986 4986
Change in risk of
chironic bronehitis ¢ 4 0 Liv? o.L18? 00ER7 0.1187 [ty 01187 0.1187 0.1187 oti8? 01187
Population at risk ! d 161,901 362,540 I6L05X 361,977 361,842 262,015 332,303 362,000 361,959 62,221
Excass inotbidity cases e A2 18 43,024 12,965 A5G 42310 42944 2,995 42,95 42,954 42,983

Notes:
! See Supperting Table 7.10,

* 14 is the differaice in ambicnt PR, coneentralion and thie WITO air quality gidsting  (Supporting Table 7.10),
Y pupnrlation al risk 216 Uiose below LS years ol for NCR singe the age hiacke detined by Ostro (17 yeas and below) is not available (Supperting Table 7.1%).

Faromla!
[GRXORE)
(€)= (c) * ()

Sources of basic data:
DENR.NCR Office,
Projected Population for NCR 1990-1050, NSO,
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Supporting Table 19.5.5

Excess Marbitity Cuases from Chironic Bronchitis
NCR, 2008 - WITI1 DIESEL TAX RESTRUCFURING
{In pesos)

Variable code st nd 3rd 4th Sth Gth Tth Bth 9th 10th

Tose-response coeflicient ! a 00000918 0.0Q00918 0.0000918 0.000091% 0.00091 8 0.0000918 0.0000918 0.0000918 0,0000918 0.0000918
Chate in PM10 l b 49,86 19.86 $9.86 49.86 49.86 49.8G 49,86 49,86 49.86 49.86
Change in risk of
chronic bronchitis ! ¢ 0.00458 0.00458 000458 00458 0.00458 0.00458 000458 0.00458 0.00458 0.00458
Pepulation at risk ' 4 577,170 378,191 577,409 577,287 577,072 517,396 577,809 577,325 577,259 571,677
Excess morbidity cases 2,642 2,647 2,643 2,642 2,641 2,643 2,645 2,643 2,642 2,644
Notes:
! gee Supporting Table 7.10.
? This is the difterence in ambient P, concentration and the WHO air quality guideline. (Supporting Table 7.1
3 population at risk are those above 25 yeats old for NCR {(Supporting Table 7.13b).
Formula:

{c) ={a) * (b)

(e) = (e} * (@)
Sources of basic data;

DENR-NCR Office.

Peojected Population for NCR 1990-2050, NSO,
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N
Supporting Talle 19.5.6
Excesy Respiratory Symptem Days
NCR, 2008 - WU DIESEL TAX RENTRUCTURING
(In prxox)

Varlahle cede 15l 2nd 3rd Hih Sth &th Tth #th th 10th
Dose-response coeflicient ! b 0.2740 0.2740 02740 0.2140 0.27140 0.2710 0.21M0 02740 0.2740 02740
Change in PMI0 ! ] 4986 1985 AQ 6 AL 86 A9.86 A9 86 4986 49.86 49.86 49.36
Change in risk of < : .
chuonie bronchitis * 13.66 13.66 13.66 13,66 ’ 13,66 11,66 1366 13.66 13.66 13.66
Population t risk ! d HREO 689,261 - GRH.32 G 1R 647,927 A8 [2 53U 688229 688,150 683,649
Excess netbidity cases < 2416426 A1, URG 9.102. 109 9.398 6035 9,403, RE3 9,419,600 9,402,722 2.401,651 2,408,463

- 9400,207

Nofes;

! See Supperting Table 7.10.

? This is the difference in ambieat Ay, concentention nnd the WEHO nir quality guideline, (Suppoting Table 2.10).
N Papulation al risk ¢ Miose abewe 19 yems old For NCR (Supporting Toble 7,13¢c).

Formuln:
(€)= (a) * ()
(e}~ () " ()

Sources of basfc data:
DENR-NCR Office.

Projecled Population for NCR 1990-2050, NSOQ.
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Table 19.6

Vadue of Health Damages feon PAM 10 Exposore by Income Decile

NCR, 2006 - WITIL DEESEL TAX RESTRUCTURING
{In million pesos)

Ist 2nd 3rd 4th Sth 6th 7th 8th 9th 10th Totad
Mortality .
Valve of productivity loss (1) 40 56 67 74 04 110 131 160 210 732 1,678
Morbidity
Value af work days lose
Chroniv bronchitis (2) (.06 0.08% 0.10 0.12 0.04 .16 0.1% 0.24 0.31 1.08 2.481
Cost of medication
Tatal (3) 44(; 491 490 490 490 494 401 490 490 491 4,905
Chronic bronchitis 25 25 25 25 5 25 25 25 25 25 253
Lower respiratory illness 465 466 465 463 463 465 465 463 463 465 46352
Respiratory symptom days 10.63 10.65 10.63 10.63 10.63 10.63 10.64 10.63 10.63 10.64 106
TOTAL=(1}+2)+(3) 530 547 558 570 584 600 622 651 700 1,224 6,586
Notus:
Respil story sympton diys ate st inclided i e viation
Sources:
Suppottng Tables 19.6.1 to 19.6.6,
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4
Suppovting Tuble 12.6.1
Value of Forcpone Enrnings Due (s Mortality
NCR, 2006 - WITH DIESEL TAN RESTRUCTURING
(in pesox}
] e b
Vartable code Iat 2nd 3rd 4th Sih . 6th Hh 111 9th . 10th

Dose-tesponse soefticient ! 2 ni3 013 013 013 013 UK ni3 013 013 "3
Change in Mg (ug/sem) 1 b 54,58 5488 5458 54,52 54.58 5458 5458 54.58 54.58 54,58
Change i Pr(M) cue to redn in PM ¢ ’ n.071 0.0 2071 el Q.07 3.071 ' DO D071 n.oM .0.071
Crude death rate? d 6.1 Gl 6.1 6.1 6.1 6.1 6.1 5.1 61 6.1
Populatien it gisk * ¢ 1,195,542 1197656 b, 196036 1,195,784 1,195,339 1,196,010 1,196,864 1,195,863 1,195,726 1,196,592
Excess montalily enses 37 Slg 518 SR 517 58 Six L 518 518
Lstimatedd preset valug of future .
nvernge emings * } £ 7072 L0707 129.614 1831 1r0,967 212278 283,001 nN9.n16 405,323 1,413.564
Bstimated value of productivity loss h 39,884,732 55,515,409 67,102,684 79,261,203 93,631,230 - [ RIG 58S 13t.ura.xz? 159.974,373 209,786,503 732.161,351
Notex:
! Bused on WHO ain qprality grideling and Tiigh estinintes of Ostro’s dose-response function (Supporting Table 7,100,
? This it the diflerence in ambiént PMy, concentration and e WHO air guality guideline (Supporting Tabke 7,10),
¥ Croude death rate for 1995 was used due (o unavailability of 1996 figne.
* Paputation at risk is total NCR population (Sve Supporting Table 7.134).
* Buimated value of fittuire carnings of inclividunls at the median sge of the average life exprelancy at birth (Supporting Table 7.15),
Formula;

(e) = (100} * by !

(e (e} * (1K * () .

(hy = (D) * (g}

Sonrces af bovie dota:
Current Laber Statisties, Decernber 1996, DOLE
DENR-NCR Office . : ‘ -
Dtegruted Suvey of Households, Gelober 1995, NSO,
I'hilippine IIIlﬂ‘i"Ih' for Dtvtlnpmcrll Ntuclies,
Falippine Sueistical Yearhook, 1994
Projected Population for NCR 19902050, NSO,
Yembouk of Labuor Statistics, 1995, DOLIL.
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Supporling Tahle 19.6.2
Vatue of Work Loss Days Due to Chronic Bronchitis
NCR, 2006 - WITH DIESEL TAX RESTRUCTURING

{in pesos}
Variable code 1st 20d Ird 4th Sth 5th Tth 8th Sth 101h
Dose-response coefficient ! a 0.0903 4.0903 G.0903 0.0803 0.0503 0.0903 0.0903 0.0803 0.0203 0.0903
Change in PM,, i ] 54.58 54.58 54.58 54.58 5488 54.58 5458 54.58 5458 5458
Change in RAD pes perSon peryear & 0.0493 0.0493 0.0493 04493 0.0492 0.0483 0.0493 00433 0.0493 0.0493
RAD per person per chronis bronchitis episode * d 4 14 44 4 14 hL] 14 4 14 14
orbidity cases due 1o chronic bronchilis * e 5449 5443 5,449 5.449 5,449 5,449 5.449 5.449 5.44% . 5,445
Share of 15 years old and above to lolal popufation * t 06673 06873 DB873 06873 06873 06873 0.6873 0.6873 0.6873 0.6873
Employment rate ? @ 084 084 0.84 0.84 0.84 G.84 0.84 084 0.54 0.64
Labor force partcipation rate & h 0.50 0.60 050 0.60 080 060 0.60 0.60 060 050
Estimaled number of employed morbidity cases i 1.887 14887 1,887 i.887 1.887 1887 1887 1,887 1.887 1.887
Estimaled tolal RAD i 26423 26423 26.423 26.423 26423 26.423 26,423 26,423 26423 26,423
Estimated total excess
RAD k 1302 1302 1.302 1.302 1.302 1.302 1.302 1.302 1302 1,302
wLp’ f 1.623 1.023 1023 1.023 1023 1023 1,023 1023 1.023 1.023
Estimated average daily eamings ® n 58 80 97 115 135 158 189 231 303 1067
Estimated value of WLD n 58,996 81970 99.21% 117.246 128.522 162491 193.661 236,562 310,258 1.082.02¢
Notes;
! gee Supporting Table 7.10.
? This Is the difference in ambient PM,, concentration and the WHO air quakty guideine. {Supperting Table 7.10).
* The average RAD dug to chronc bronchitis is 14 days (Supporting Fable 7.11).
* MCR figwre.
* 4992 figure.
® Supporting Table 7.17.
TWLD = RAD " {5.5/7)
¥ See Supporting Table 7.14,
Formuyla: .
(c) = (2M00) " {b
H=te)=[f)*(g)" )
(iy=03 " (e
fkj= = fe}
= (k) * (5.607)
{nh= {fj ~ (mj
Sources of basic dz@:
Current Labor Statisies. December 1996, DOLE.
DENR-NCR Office,
tnlegrated Survey of Househaolds, Ottober 1995 NSO,
Plilippine Heath Statisfcs 1992,
Phifippine Institute for Development Studies,
Philippine Statistical Yearbook. 1996,
Frojecled Poputation for NCR 1520-2050, MSC,
Yearbook of Labor Slatistics, 1995, DOLE,
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Supporting Table 19.6.3
Cost of Medication for Lower Respivatory Hiness and Chronic Bronchitis
NCR, 2006 - WIE1E DIESEL TAX RESTRUCTURING '
(In pesos)

Income Decile

Lower Respiratory Hiness

Number of Excess
- 3
Morbhidity Cases

Total Cost of

T 1]
Medication 2
(In pesos)

Number of Excess
T /
Morbidity Cases :

Chronic Bronchitis

Total Cost of

Medication H
(In pcsos)

1st 48,567 464,963,166 2,988 25,279,068
2nd 48,653 465,787,200 2,993 25,323,760
3rd 48,587 465,157,023 2,989 25,289,498
4th 48,577 465,059,264 2,988 25,284,183
5th 48,559 464,885,914 2,987 25,274,759
6ih 48,586 465,146,976 . 2,989 25,288,952
Tt 48,621 465,479,243 2,991 25,307,017
8th 48,580 465,090,042 2,988 25,285,857
9th 48,575 465,036,566 2,988 23,282,949
10th 48,610 465,373,549 2,990 25,301,270
Notes:
¥ From Suppurting Tahle7.2.4.
¥ \arber of excess morhidity eases * mininm cost of medication (Supporting ‘Table 7.12).

¥ from Supporting Table 7.9.5.
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Supporting Table 1¢.6.4
Excess Morbidity Cases from Lower Respitatory liness
NCR, 2005 - WITH DIESEL TAX RESTRUCTURING

{In pesos)

Variable code 1st nd 3rd 4th Sth 6th Tth 8th Sth 10th
Oose.response coeflicient ' a 0.00238 0.00238 0.00238 0.00238 0 N0238 0.00233 0.00228 0.00238 0.00238 0.00238
Change in PM10* b 54.58 54.58 54.58 5458 54.58 54.58 54.58 54.58 54,58 54,58
Change in risk of .
chronic brenchitis * < 0.1299 0.1299 0.1299 0.1289 01250 01298 0.120% 0.1299 0.1299 c.1299
Poputation at sisk d 373,846 374.567 374,000 373922 373.782 373.992 374.259 373.847 373,804 374,174
Excess morbidity cases e 48,567 48,653 48,587 48,577 48,555 48,586 48,621 48,580 48,575 48,610
Noles:

! See Suppoding Table 7.10.

* This is the difference in ambient PM,; concentration and the WHO air quality guideline. (Supporting Table 7.40).
* poputation at risk are those below 15 years old for NCR since the age bracket defined by Ostro (17 years and below) is not available (Supporting Table 7.13a).

Formula:
€)= (@)= (b
(e) = (&) " (&)

Sources of basic dala;
DENR-NCR Office,
Prejected Population for NGR 1990-2050, NSC.
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Supporting Table 19.6.5
Excess Morblgity Cases frinn Chronic Bironchitis
NCR, 2006 - WITH DIESEL TAX RESTRUCTURING

(1 pesns)

Variable code 1st 2nd Il 4th &th Gth Hh fth Hh 10th

Digse-response coelivient ' " oa DANDNDIY L0918 DAY ¥ [ERINVALE R Q.000091% 0.00009 18 0.000091 & 0.0000918 HO0009LR QU9 1R
Change in PAITU ! b 5458 54.58 54.5% 54,58 54.58 54.5% 54.5% 54.58 54.58 54,58
Change in risk of
chronic branchitis ¢ < 0.00501 0,005641 0.00501 0.0050% - [IXMNRH] 000501 0.00501 0.00501 0.00501 0.00501
Population at risk ? d 596,217 597,271 596,463 596,338 596,115 596,450 596,876 596,377 596,309 596,741
Ercess morhidity cases . c 2,9%% 2,993 2,989 2988 2,987 2,989 - 2,991 2,988 2,988 2,99
Nees:
! §ce Supporting Table 7,10,
2 This is the difference in ambicnt PA,, concentration and the WEHC air quality guideline. (Supporting Table 7.10).
? Pepulation at risk are those above 25 years old for NCR (Supporting Table 7.13b).
Formila:

(e)=@*®

)= (c)*(d)

Sources of basic data:
DENR-NCR Office, .
Projecied Population for NCR 1990-2050, NSO,
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Suppotting Table 1966
Excess Respiratory Symptom Days
NCR, 2006 - WITH DIESEL TAX RESTRUCTURING
{la pesos)

Variable code | EE Ind 3rd 4tk Sth 6l - Tth Sl 9h 10th

Dosa-response coefficient ! ] 02710 0.2740 0.27.10 0.2710 @270 0.1740 02721p 0.2740 0.2740 0:2740
Change in PM10 ! b S5 51,53 S1.88 hE I 5458 $4.54 hR 4 54358 54.58 54.5%
Change in fisk of

cheenic bronchitis 1196 14.96 14.9¢ 1.4 96 11.96 11,96 14,96 14.96 14.96 14,96
Population at risk * & 710,750 712,007 711,043 THx0l 710,619 TILO2% 211,53 10,941 710,859 711,374

Excess morbidity cases < 10,630,149 10.6.8,943 10,61.4.536 10,632,301 10,628,327 10.63.0,306 13,641 901 50,633,004 10,631,782 10,639,486

Noles.

' See Supporting Table 7,18

* This is the difference in ambient PM,, concentration and the WHO air quality guidebne. (Supporting Table 7.10).
‘ Poputation at risk are those above 19 years old for MCR {Suppeorting Table 7.13c).

Formula:
{c} = {a} ~ (b)
(e) = {c) * (d)

Sources of basic tala: )

DENR-NCR Office,
Projected Population for NCR 1990-2050, NSO.
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3 3 £k E t R T 1
Table 20
Comparison of Projected Private Iealth Damages and Private Costs
BASELINE LEVEL AND ALTERNATIVE POLICIES
NCR, 1998-2006
(In million pesos)
1998 1959 2000 20 2002 2003 2004 20605 2006 Source Table
Health Damages

Bascline level 1,838 2,261 2,644 3,263 4,034 4,992 6,187 7,678 9,540 Tabie 7
With Anti-Smoke

Belching Program 0 0 ¢ 0 0 0 0 0 0
With Diesel

Desulphurization 1,838 2,261 2,245 2,785 3,459 4,299 5,349 7,001 8,718 Table 16
With Diesel Tax

Restructuring 1,838 2,261 2,644 2,167 2,704 3,376 4,216 5,268 6,586 Table 19

Private Costs

Baseline level 10,189 11,095 §2,083 13,161 14,339 15,625 17,030 18,564 20,240 Table §
With Anti-Smoke

Belching Program 2,313 2,489 2,679 2,884 3,106 3,346 3,605 3,886 4,189 Table 14
With Diesel .

Desulphurization 0 0 166 177 188 200 212 426 453 Table 15
With Diesel Tax

Restrucluring 10,189 11,095 12,083 13,671 14,881 16,201 17,642 19,215 20,932 Table 18




Table 21
Comparisen of Projected Incremental Private Not Benefits
from Dilferent Policies
NCR, 1998-2006
(In million pesos)

1998 1999 2000 2001 2002 2003 2004 2005 2006
Health Benefits
With Anti-Smoke
Belching Program 1,838 . 2,261 2,644 3,263 . 4,034 4,992 6,187 7,678 9,540
With Dicsel
Desulphurization 0 0 359 478 575 693 838 677 822
With Iiesel Tax
Restructuring 0 0 4] §,096 1,329 1,617 1,972 2,410 2,954
Incremental Private Costs ¥/
With Anti-Smoke :
Belching Program 2,313 2,489 2,679 2,884 3,106 3,346 3,608 3,886 4,189
With Diesel
Desutphurization 0 0 166 177 188 200 212 426 453
With Diescl Tax
Restructuring 0 0 0 509 542 576 612 651 692
Private Net Benefits NPV
{In million pesos)
With Anti-Smoke (159} 5,189 {475) (221 (35) 379 927 1,646 2,582 3,792 5,350
Belching Prograin  (129%%) 6,272
With Dicsel {159%} 1,325 [¢] 0 232 301 - 387 493 626 251 368
Desulphurization {12%%) 1,505
With Diesel Tax (15%) 3,342 0 1] 0 586 788 1,041 1,360 1,760 2,262
Restructuring {1295) 3,907

Notes:
" llealth benefils are avoided health damages due to the policy.

¥ See Table 20. For the anti-smoke belching program and diesel desutphirization, incrementat private cosis are those indicated inTable 20,
For the diesel tax restructuning. incrementa] costs are incremental tax burden relzlive 1o the baseline level,
v
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Table 22
Comparison of Projected Incremental Government Revenues and Costs
from Rifferent Alternatives to Reduce Transport PM,, Emissions

NCR, 1998-2006
(In million pesos)

Goveriment Bencfits

Anti-Smoke Belching
Program

Diesel Desulphurization

Diesel Tax Restructuring
MEB = 1.0
MEB = 0.5

Government Costs

Anti-Smoke Belching
Program

Diesel Desulphurization
Diesel Tax Restructuring

Governmett Net Benefits

Anti-Smoke Belching
Program

Diesel Desulphurization

Diesel Tax Restructuring
MEB = 1.0
MEB = 0.5

(93)

1999

102

{(102)

<

2000

111

(111)

Noten:

2061

121

509
255

241

{120)

309
255

2002 " 2003 2004 2005 2006 Source Table
131 143 156 169 185 Table 14.2
0 0 0 0 0
542 576 612 651 692 Table 20
271 288 306 325 346
262 285 3t 338 369 Table 14.2
0 0 0 0 0
0 0 0 0 0
(131) (143) {155) (169) (184)
0 0 0 0 0
542 576 612 651 692
271 288 306 325 346

Assuines that govesurdnl enforcetnent coats in implementing diesel desulpluization nnd 1ax cestructuring are zeso



Table 23
Comparisen of Projected Social Net Benefits
from Diferent Alternatives to Reduce Transport PM,, Emissions
NCR, 1998-2006

1998 1999 2000 2001 7002 2003 2004 2005 2006
Private Net Benefits "
(In miliion pesos)
Anti-Smoke Belching Program (475) (227 (3% EX a9} 1,646 2,582 3,792 5.350
Diesel Desulphurization 0 L] 232 30) 387 493 626 251 368
[icset Tax Restructuring Q 0 0 586 8 1,04% 1,360 1,760 2,262
Government Net Benefils
(in millior: pesos) .
Anti-Smoke Belching Program o3 (102) S {120) a3 {143} {153) (169) (184)
Djeset Desulphurization 0 0 0 0 0 0 0 0 0
Diesel Tax Restructuring
MEB =10 0 0 0 509 542 376 612 651 692
MEB = 0.5 0 0 0 255 271 288 306 325 345
Social Net Benefits NPV
(In million pesos) (15%) (12%)
Anti-Smoke Belching Program 4,509 5,520 {369 (329 (146) 259 % 1,504 2427 3,623 5,166
Diese] Desulphurization 1,325 1,505 o 0 232 i 387 493 626 251 368
Diesel Tax Restructuring
MEB=1.0 5,008 5824 L 0 0 1,096 1,329 1,617 1,972 2,410 2,954
MEB = 0.5 4,175 4,864 g i) G 841 1,058 1,329 1,666 2,085 2,608
Notes:
¥ From Table 21
¥ Froem Table 22,
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