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Executive Summary 

ai- 

m 

Particulatc niattcr cmissions, particularly those 10 microns in diamctcr or Icss (PMIo), havc bccn 
found to cause various respiratory illncsscs such as chronic bronchitis, asthma, chronic cough. and CvCn 
dcatli from prolonged crposurc. In Mctro Manila: motor vchiclcs account for 69 pcrccnt of the total PMIO 
emissions of tvhich 16 percent directly comes from vehicle cxhaust and 55 pcrccnt from pavcd road tnvcl 
(EMB, 1990). Fro111 1993 to 1996, I'MI,, cmissions and alnbicnt conccntration in h4ctro Manila have 
becn increasing duc to thc incrcasc in sizc of vchiclc fleet. Consequently. health damagcs associatcd 1~1th 
PMlo cxposurc have reached PhP906M in 1996. If vehiclc stock \\.ill continue to gro\v at its cument n tC .  
PMlo cmissions from motor vehiclcs could incrcasc to 21,000 tons by ycar 2000 and could rcach an 
ambicnt conccntration of 164 pdncm \vhicIi is more than four timcs tlic World Hcaltl~ Organizcition 
(WHO) Standard'. This translates to hcaltlt damagcs xvorth PliP2.2B. 

The Environtiicntal and Natural Rcsourccs Accounting Projcct (EXRAP) analyzed thc impact of 
thrcc alternative approaches to rcducc PM,,, cniissions from niobilc sources. Thc first option c\-aluatcs 
the impact of revitalizing thc currcnt anti-smokc bclchins program of thc go\,cmnient. Thc sccond option 
invcstigatcs thc effcct of dicscl dcsulphurization. The last option cramincs how a higher tar  differzntial 
bct\vcen gasoline and dicscl in favor of thc fornicr could affcct PMI,, cmissions. 

A successful anti-smokc bclching program: \vhich nicans I00 pcrccnt compliancc to cmission 
standards by motor vehicles, can rcducc Ph,Il,, cmissions by as much as 15,000 tons in 1998 and lo\vcr thc 
ambicnt couccntration to 24 ug/ticni lvhich is bclo\\- the WHO standard. If thc program is implcmc~itcd 
successfully, PM:,, cmissions should not pose any health damagc. Assuming licaith bcncfits \\-ill bc 
cqui\.alcnt to hcalth damagcs \\-hcn no anti-smokc belching prosram is iniplcmcntcd, tlicsc bcncfits, 
cstiniatcd in 199s amount to PliPI.5B. Ho\vcucr, anti-smokc bclching program is associatcd \\-it11 \ - en  
high administrative costs: cstirnated at Pl1P2.39 in 1998; resulting in  a ncgativc social nct bcncfit that is 
crpcctcd to persist until 2001. Positi\!c social tict bencfits arc projcctcd starting 2002 ro 2006. Nct 
prescnt value of this altcmativc rangcs fro111 PhP 1.2B to PhP 1.99. 

Tllc impact of dicscl dcsulpliurization on licalth may not bc as significant coniparcd to that of the 
snlokc bclching program but it is a niorc cost-cffcctive option. By ycar 2000. dcsulphurization from 0.5 
pcrccnt to 0.3 pcrccnt sulphur contcnt can rcducc PMlo cmissions by 2000 tons, which in turn can be 
translated to hcaltli bcncfits amounting to PhP333M. Furthcr rcduction of sulphur by ycar 2005 \\-ill 1-icld 
hcalth bcncfits of PliP582M. Nct social bcncfirs arc positivc \vitli PliP167hl in ycar 2000 and P!iPZ56M 
in 2006. Prcscnt value of social nct bcncfits is around PhP 1B. 

Increasing tlic dicscl-sasolinc tax ratio starting year 2001 \\.ill dccrcnsc PMIO cmissions by 6,000 
and X.000 tons in 2001 and 2006, rcspcctivcly. Rcduced hcaltli damags  associatcd \\-it11 this option is 
csti~nntcd at PhPO.9B in ycar 2001 and PIiP2.5B by 2006. Morcovcr, incrcnicntal tar  rcvcnuc is also 
cxpcctcd to rcacli PliPZ55h.I by 2001 2nd ~ 1 1 ~ 3 4 6 h  by 2006. Kcr social bcncfits arc expcc~:d to bc 
positivc and the prcscnt u l u c  of tlic future strcam of bcncfits rangcs from PliP3.4B to PhP4.9B This 
policy, ho\\-cvcr, is decnlcd rcgrcssi\,c sincc a lot of the dicscl-fuclcd vchiclcs arc public-utility \.chicles 
(1.e. jccpncys and busscs) that scnfc thc masscs. 

3 
WHO standard for total suspended particulates (TSP) is 75 pg1cu.m or about 37.46 ug1Cu.m for PM;a. 
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In terms of reducing PMlo 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. Ho\vever, diesel tax restructuring is regressive in nature hence some support programs need 
to be simultaneously implemented to ease the burden of higher taxes to the poor. 



1. INTRODUCTION 

Particulate mattcr cmissions, particularly those 10 microns in dianictcr or less, (PM;o) have long 
bccn associatcd \vith incrcascd risk of various respiratory illncsses such as chronic bronchitis, asthma. 
chronic cough: and cvcn dcath from prolonged cxposurc. Particulatc niancr is cniincd through fuel 
combustion in vchiclcs and po\\,cr plants or is generated by road and building construction Anibicnt 
conccntration is incrcascd further by rc-suspcnsion of dust and othcr dcbris duc to road travel. In Mctro 
Manila, the priman contributor of particulate matter is a r a  sources (Tohle I). A big pcrccntagc is, 
ho\vcvcr_ transport-rclatcd: 16 pcrccnt comcs dircctly from vehiclc cshaust, and 55  pcrccnt from paved 
road travel. 

Ambicnt conccntration of PMl,, has almost becn constantly incrcasing \vith thc size of thc vchiclc 
flcct sincc 1992 (l'nhles 2 and 3).  As a result. hcalth damages associatcd with cxposurc to Ph'11,~ have 
bccn incrcasing and have rcachcd PhPYO6 million by 1996 (7ahlc -I). This \\-as truc C\~CII afrcr tiic tax 
rcstructuring schcmc \vhic11 raiscd the tas rates of many transport fucl \vas iniplcnicntcd. If thc currcnt 
ratc of \,chicle stock gro\\.th continucs, total \,chicles in Metro Manila alonc can reach as high as 1.4 
million this year (T~rhle 5 ) .  This translates to almost 19,000 tons of PMI,, cmissions from thc transport 
scctor alonc that can raisc the anibicnt concentrations to as much as four ti~iics tlic WHO air qualil!. 
standard' (lnblc Q. Conscqucntly, hcaltli damagcs can reach PIiPl.5 billion (7able 7). Thc \;aIuc of 
prcmarurc mortality is cstimatcd to bc worth PhPp660 million, \vhilc cost of medication for thc trcatnicnt 
of both chronic bronchitis and lo\\-cr rcspiratoy illness is prcdictcd to bc \\-or& P'hP854 million. 
Forcgonc earnings duc to chronic bronchitis arc cstiniated to be about PhPl n~i l l~on.  

Thc construction of thc 16.9-km LRT > in EDSA by 2000 can bc cspcctcd to rcducc P%f;,! 
cniissions by 4 pcrccnt (Szrpporling 7irhlr 6.4. assuming that this ahcrnativc modc of transport can 
displacc all the buscs in thc rcgion'. Wliilc said infrastructurc is intendcd to iniprovc trafiic conditions ill 
EDSA, it can also bc a mcans to improvc air quality through the rcduction of congcstion, and thus, 
cmissions. 

2. .-ZLTERXTI\'ES TO REDUCE TRrZSNSPORT PMlo 

Emissions from the transport scctor, in gcncral; can bc rcduccd using r-gulaton instrunicnrs and 
markct-bascd instrumcnrs. Esccpt for thc tax rcstructuring in 1996 that raiscd transport fucl tzscs, most 
rcgulaton. instmmcnts arc alrcady in placc to control vehicular PM;,, Exa~iiplcs of thcsc arc thc anti- 
sniokc bclching program and rcgular inspcctiorl of utility vehiclcs upon rcgistrario~i. 

2.1 Tltc Anti-Sinokc 13clclrirtg Progrriiir 

Thc anti-smokc bclching program is a colnponcnt of a coniprchcnsivc vehicular cmission conrrol 
prograni mandatcd undcr PD 1 1  81. Said Dccrcc designatcd thc National Pollution Control Conimission 
(NPCC. no\\- En\.ironnicntal ivlanagc~ncnt Burcau [EMB]) as thc l a d  agcncy that \\-ould promul~atc nllcs 
and regulations addrcssitig various vcl~icular cmissions issucs3, and to sct motor \-chiclcs cshaust cniission 
standards (7bhlc S)(. 

Tliis function of the Imd agcncs \\as later devolved to thc local governnicnt units (LGL's) 
consistent ~vith tlic provisions of t l~c  Local Go\,crnmcnt Codc. Currently_ only Quczon City, Man~fa,  
hIuntinlupa_ and tlic Mctro Manila Dc\~clopmcnt Authority (MMDA) out of tlic 18 iniplcmcnting units' in 
h4ctro Manila. maintain antisniokc bclching teams under thcir rcspcctivc anti-pollution control units. 

~niplc~licntation of mobilc cmission standards is liniitcd to visiblc smoke or opacit?- \\.liilc thc 
registration prcrcquisite of compliance is limitcd to for hire dicscl-fuclcd vchiclcs. Thcsc li~nitations stc~ii 



from the lack of testlng equipment. Whilc there are only 8 smoke meters in Metro Manila, there are 
1,168.134 registered vehicles in 1996, or a vchicle to smoke meter ratio of 146,016 to 1. Tnble 9 presents 
the antismoke belchlng operation profiles of the implementing units in 1996. 

Based on available data from MMDA and Quezon City, cdmplianee rate6 averages 63 percent 
(Table 10). Of the 20,265 vehicles tested by the Quezon City unit, 9,295 failed for a compliance rate of 
60 percent, \\jhile 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 11 reveals that for 
every vehicle apprehended: tlie average fine%ollected is PhP183.26. In Table 12, it is shown that the 
average apprehension cost9 per vehicle in Metro Manila is PhP135.45 per vehicle, implying an average 
net revenuc of about PhPjO pcr vchicle. 

A revitalizcd implementation of tlic antismoke belching campaign started in 1997 undcr the 
DENR's Blue Sky Program with thc participation of the MMDA, LGUs and the Philippinc National 
Construction Corporation (PNCC). Technical support is provided by FILCAR NGO and ZEXEL 
Philippines \vhich trained the program's personnel to conduct tlic tcsts in thcir respective municipalitics. 
LTO semcs as thc control agcncy that nlonitors vehicles and issues licensc plates. The revitalizcd 
program aims to provide consistency and uniformity in its implementation. Under this program, training 
sessions are being conducted among LGU rcpresentatives who will be deputized by DENR and accredited 
by MMDA to enforce the program in thcir respective municipalities. The costs of implementing the new 
program as  ell as the projected fine collections and health benefits wcre evaluated in this study. 

In relation to this, DENR is currently revisins emission standards for mobile sources. The 
forniulation of an administrative order that attempts a two-pronged approach in controlling mobile source 
cmissions is in its final stages. Thc first approach is to limit emissions from new vehiclc types bcforc 
they arc rcgistcrcd at LTO. Thus, vchiclcs to bc introduced into the market from Januar). 1997 onwards 
are requircd to meet rcduccd clilissio~is standards for carbon monoxide, particulate matter, combined 
hydrocarbons, and nitrogen oxides. From January 1, 2000, thesc nc\v vehiclcs \\.ill bc rcquircd to mcct 
more stringent emission limits. Thc sccond approach deals with in-usc vchicles whose emissions must bc 
guaranteed to stay \\.itliin limits. This can bc done through the mandatory enlission inspection for carboli 
monoxide, hydrocarbon and smoke cmissions, prior to vehicle registration; intensification of road-sidc 
inspection; and accreditation of repair shops. 111 terms of particulate matter emission rcduction, the 
reviscd implementing rules and regulations rcquire engines that \\,ill bc introduccd into the markct at the 
bcginning of the ycar 2000 to mcct the standards specified in Tnhle 13. 

Given both the limitcd cnforccmcnt and effectiveness of thc anti-smoke bclching program in 
rcducing transport P M I o ~  other altcmativcs nccd to be explorcd. One is thc rcduction of sulphur in dicscl 
and thc othcr is the incrcase in dicscl tascs. 

Sulphur in diesel is one of the main contributors of PMlo emissions. Approximately 25 percent of 
sulphur dioxide (SO?) in diescl is cniittcd as sulfates in PM form (TEC, 1993). Other chemical reactions 
in the atmosphere betweeti SO2 and PM may also contributc to PMlo, with the rate of coilvcrsion 
depending on atmosplicric conditions (ARB; 1988). Every pound of SO: rcduccd translates to a 0.6 lb. 
reduction of I'M,,,. 

In 1996, thc Bureau of Product Standards (BPS) of tlie Dcpartmcnt of Trade and Industry (DTI) 
rcduccd tlic sulphur contcnt of dicscl fronr 0.7 percent to 0.5 pcrccntlO. Proposals to further reducc thc 
currcnt standards to 0.3 pcrcent by ycar 2000. to 0.2 percent by thc ycar 2005 have been made. Thc long- 
tcrm targct is 0.05 pcrccnt ~vhich is thc currcnt sulphur contcnt of dicscl in most OECD countrics. 



Due to thc tax rcstn~cturing schcmc (RA X 184), diesel tascs and gasolinc tascs incrcascd; but thc 
ratio of dicsel to zasoline UY \\as rcduccd from 0.39 to 0.34. The ra[ionalc for the t a  restructuring \\as 
to adjust thc tax ratcs of various socially scnsitivc products such as LPG and kcroscnc. Cross-product 
subsidics, donc throuph thc Oil Price Stabilizatio~r Fund (OPSF) M-crc also rcmovcd". This rcsultcd in a 
rcduction in dicscl and gasolinc consumption. Somc shifted fro111 gasolinc to dicscl:' duc to thc rclativcly 
loncr dicscl pump pricc. Thc dominancc of thc own-pricc cffcct over tlic cross-price cffcct rcsultcd irr  an 
overall rcduction in PMto cmissions and hcalth damagcs. Ho\vcvcr, duc to somc amount of shifting from 
use of gasoline to dicscl, the hcaltli bcnefits wcrc lo\rer than espcctcd. 

As is usually the casc in most cou~itrics, h c l  tax diffcrcntiation in the Philippines is also bascd on 
equity instead of cfficicncy grounds". Hcncc, tax on diescl is lo\vcr than that of gasolinc. Ho~vcvcr. the 
tax differential nccd not be too pronounced if environmental hcalth issufs arc to bc takcn into 
considcration. 

3. AKALYSIS OF THE AI,TERNATI\IES 

This papcr investigated thrcc altcniativcs to P I M ~ ~  c~nissions rcduction. T\vo of thc ahcmati\-es 
arc coninand and control approaches and thc other is an ccono~iiic instmmcnt. Thc first is the 
revitalization of the currcnt anti-sniokc belching program. This study csplorcd the cspcctcd !1ca1t!i 
bcncfits if tlic prozraln nil1 bc succcssfi~ll!~ iniplcmcntcd. Both thc costs of conipliancc and costs of 
cnforccmcnt \\,ere also asscsscd vis-5-vis thc hcalth bcnefits. 

Tlic clcan fuel option was cvaluatcd bascd on the cspcctcd rcduction in hcalth daniags as d! as 
refincn costs. The diescl tar  \vas also asscsscd on thc basis of hcalth bcncfits and increased tas burden. 

Evaluation of all options invol\~cd 3 comparison of thc hcalth benefits. as \\-cll as thc costs. which 
includc thc tax burdcti and the corrcspondinp adniinistrativc and technical adjust~ncnr costs. The prcscllt 
~ ~ a l u c s  of thc net bcncfits of cacli altcrnati\,c \vcrc also contrasted. 

Succcssfi~l implcnicntation" of tlic anti-smoke belching prosram can rcdl~cc transport cniissions 
by as much as 15,000 tons in 1998 and anibicnt concentrations of 24 pg/cu.~n., \\-l~ich is bcIo\\- thc 
standard (7'nhie I d )  This m c ~ n s  that if tlic program can bc strictl!- irnplcnicntcd and if th: cniissions 
standards arc rigorously cnforccd, thc transport scctor \\.ill no longer posc hcalili risks to motorists and 
commuters. Hence. Iicalth damagcs from rransport PMlo will bc zcro aid,  thus. lrcalth dama~cs  tvill be 
cqi~al to the valuc of Iicalth damagcs in tlic bascline scenario, \vliich is PhP1.8 billion. Private costs. 
\vhicli includc costs of tunc-up and forcgonc carnin~s, ho\\-cvcr, can rmch PIiPZ.2 billion in 1998, an 
amount \vhicli fa: escccds the bcnefits. Ncgativc privatc nct bcncfits arc crpcctcd until 2000. By 2001, 
the bcncfits \\.ill have crcccdcd thc costs (7irhlc 21). 

Tlic high cost of conipliancc should not come as a surprise, lio\vc\~cr. si\,cn that most of tlrc 
vchiclcs arc old and vcn- intcnsi\~cl! uscd - sonic rcquirinz t\vo to ciglrt tunc-ups a y ~ 3 r  (S~:j~porrit?g 
7'nhlc.s I d 2 . l  ro 11.2.9). This niakcs adhcrcncc to cniission standards vcn. costly. 

For thc implcmcnrinz agcncics_ cost of enforccrnent arc also cxpccctcd to cscccd fine collcaions 
rcsoltin~ in PhP9.T million \vortli of losscs i n  1998 and as much as PIrPIS? niillion b>- 2006 (Tnbic. 22). 
This is hccausc avcragc finc collcctcd pcr vchiclc do not cvcn co~iic closc to rhc avcrarc health da~iiagc 
caused by each vchiclc (about PliPI,097 pcr vchiclc in 1998)". Also, tlrc cnforccmcnt cosu could cvcn 



be higher than current estimates if a 100 perccnt success is targeted. The cost of additional smoke-meters 
and personnel would raise the administrativc costs even further. 

Under current assumptions, social net benefits from the program are expected to be positive in 
2001. Nonetheless, the present value of nct social benefits is expected to be PhP4.5 billion to PhP5.5 
billion (Tohle 23). 

Although the effect of diesel sulpliur reduction on emissions and hcalth damages may not be as 
significant as that of the anti-smoke belching program, this option ccrtainly costs less (Table l j ) .  
Desulphurization of dicsel from 0.5 perccnt sulphur to 0.3 pcrccnt in 2000 can rcduce emissions by about 
2,000 tons and health damages by PhP399 million (Table 21). Health bencfits from further reduction to 
0.2 percent by 2005 is approsinlately PhP677 million. Costs to consu~ners'" \\-ill not be as high \\-it11 
diesel fuel refinery costing on]\: P166 million in 2000 and PhP426 million in 2005. Lower costs can even 
bc expected as most oil co~ilpanics may opt to makc the necessary technical adjustment in thcir cquipnicnt 
by 2000 to meet both thc 0.3 pcrccnt and tlic much lower 0.2 percent sulphur content standard. 

This alternative is cost-effcctive since private net benefits arc positive throughout the spccificd 
time frame (Tohlc 2 / )  Enforcement costs are assumed to be zero. The present value of the expected net 
benefits is PhP1.3 billion to PhPl.5 billion. 

Thc schcdulc for thc co~npulson reduction of sulphur to 0.05 percent, the long-term targct, has 
not yct been set. Tcchnical cost of this s~ilphur reduction is quite high at PhPO.43 per liter. ENRAP 
esti~nates for 1996 sho\\ that cnforccmcnt of this standard will result in ncgativc nct benefits". 

By raising thc dicsel-gasolinc tax ratio to its pre-tax restructuring levcl, diesel tax is raised to 
PhP1.91 per liter (Tohie 17). Due to the regressive nature of this policyt8, it was recommendcd to be 
imposed only after an alternative rnodc of transport is available. Sincc the MRT is espectcd to be in fill1 
opcration by 2000, the cffcct of an additional diesel tax was simulated only beginning 2001 

Eniissions arc cspectcd to be rcduccd by 6,000 tons to 8,000 tons from 2001 to 2006 (Tohie 19). 
Consequentl!., health damagcs are also cspccted to decrease to as  lo\^ as PhPl.8 billion in 200 1 compared 
to PhP2.7 billion worth of hcalth damages in thc baseline level. Health bcnefits arc expected to more than 
double in five years to PhP2.S billion. 

Asidc from high health bencfits; tax revenues are also cspectcd to be high, lncremcntal tax 
collcctions arc projcctcd to rangc from PhP500 lnillion to PhP700 million from 2001 to 2006 (Table 22). 
Net bcnefits are cspccted to bc positivc \\:bile the present value of ail futurc stream of net bencfits \\-ill 
rangc from PliP4.2 billion to PhP5.X billion. higlier than cither of the two other alternatives, despite its 
late iniplcmcntation. 

The main issue arising from this policy is the relative bias it poscs against the poor. It may be 
both cost cffcctive and administrativcly easy to implement but the cquity aspect bcgs thc question of 
acccptancc and actual cnforccnicnt. 



4. Assessment of Alternatives 

Among thc tlircc altcniatives, thc anti-s~nokc belching prograili is thc most c f fc~ t i \~c  in tcrnis of 
reducing cmissions and hcalth daniagcs. It is, ho\vcver, thc most cxpcnsivc in tcrms of botli cnforccnlcnt 
and monitoring, rcqiriring man!. pcrsonncl and statc-of-thc-art cquipnicnt. Thus. it yields ncgativc nct 
bcnefits in thc first four ycars of implcrncntntion. 

Though thc hcalth bcncfits from botli diesel desulphurization and dicscl tar restructoring arc 
much lo~vcr, they do not rcquirc much go\lcrnment cnforccmcnt and monitoring, espcciall>- thc t ax  For 
thc fornicr. monitoring of tllc fucl quality of thc threc main oil rcfincrics can bc undcrtakcn by the Burmu 
of Priiduct Standards_ while for tlic tax schcnic, additional implcmcntation costs arc zcro. 

The main drawback of thc dicscl tax restructuring is its rcgrcssivc naturc. 301 all commuters 
using public forms of transport havc thc altcrnarivc of using thc MRT. and thus; \\;ill be niuch aficctcd by 
the higher diesel tar. Thc anti-smokc bclching program. on rhc othcr hand, is burdcncd x\.ith high 
implcmcntation and monitoring costs. But as it rcsults in positivc nct bcncfits through time, thc picsent 
valuc of thcsc bcncfits \\;ill bc higher. Dcsulpllurization is a cost-cffcctivc option until niorc srrin~cnt 
standards arc imposcd. For that optioii to rcmain efficient_ oil cotiipanics must makc technical 
adjustments earl!. on to avoid incurring lilorc costs in the futurc. 



References 

Air Resources Board. 1988. Proposed n~loption of regulations limiting the szilphzv content nnd the 
oronmtic hydrocarbon conten/ of n7otor vehicle dieselftcel. 

Bates, R.W., and E.A Moore. 1992. Commercial Energy Efjiciency and the Environment. World 
Bank-Workinz Paper Scries. Septcmbcr 1992. 

Caltes Philippines, Inc. Tl?e 7i.zlth Abonr tlnleaded Gasoline. Business and Environment. Septembcr- 
October 1995 

Cortez, A.M., J.D. Logarta, and M.E.C. Bennagen. 1996. Vnitrntion ofHenlth D~7nmnge.s fionr Air 
J'ollzrtion (A 11ee.slirnntion). ENRAP I11 Volume 5: Refinemcnt of Accounts. 

Currcnt Labor Statistics. 1993-1996 DOLE 

Department of Environment. London- HMSO. 1994. 

Environmental Managcment Burcau 1990 Emissions Inventor). in Metro Manila 

Family Inconle and Espcnditures Survcy. 1994. NSO. 

Gale, R. et al. 1995. Grccn Budget Rcform 

Integrated Survey of Households Bullctin. 1993-1996. 

Moore, C. Ilrbnn Air Qlmlity. Grccn P a ~ c r  

National Income Accounts. 1995. NSCB. 

OECD 1989. Energv and the i?nvironment: Policy Review. Paris 

OECD. 1994. Applying Econoinic Instrttmcnt,fir Environmental l'rotection. 

OECD 1994. Mnnnging /I?@ Environment: 7he Role of Economic 1n.rirz~ment.s. Paris. 

OECD 1994. Tasotioi? onti ihe Enviroi~n7ei~i. Paris. 

OECD. 1994 Grccn Tascs. 

Orbeta and Indab. 1996. Vnluntion of llirecr Environmental Wnsle Di.rposn1 Services. ENRAP 111. 
Volumc 5: Rciinement of Accounts. 

Organization of Economic Coopcration and Dcvelopmcnt. (OECD). 1988. Trnn.spor/ on'( the 
IZnvironment. Paris 

Ostro, B. 1994. ~?.siinmting the Heollh l~f2ci.s ofAir Pollutnnrs: A Method with nn Applicnfion to .Jnknrtn. 
I'olicy Resenrch Working I'nper No. 1301. The World Bank Policy Research Departmcnt, Public 
Economics Division. 

Pliilippinc Statistical Ycarbook. 1996. Pro.jcctcd Population for 1995 to 2010. NSO 



Subida and Torres. 1991. I<'~iden~iolo~~~ of Chronic respiratoi:,, $rnplom.s and illncs.~e.s Anzong .lecpncn~.?~ 
Ilrovers. Air-Condi~ioned b ~ ~ s   driver,^ and Commurcrs fi/~o.scd t o  vehicz[lnr E~?~i..;sio~t.s in !Merro 
Mnniln. Dcpartmcnt of Occupatiorlal Hcalth - College of Public Hcaltli. UP Manila. 

Subida and Torres. 1994. Inipoc! ~/vcl i ;c~~lar Enzissionr on Vtllnernblc Pr1p1l1nrion.s in .Merro !!foniio. 
Departnicnt of Occupational Hcaltli - Collcgc of Public Health. UP Manila. 

Traffic Engineering Ccntcr. 1993. Motor Vchiclc Emissions Inventon in Metro h4anila. Preparcd for thc 
Asian Dcvelopmcnt Bank. 

Unitcd Nations. 1994. Effccrs and Control of Long-range Transboundar). Air Pollution. Air Poll~lrion 
Srudics h'o.10. 

Urban Air Quality h4anagcmcnt Stratcg!. i n  Asia (URBAIR) hlctro Manila Rcport. 1996. 

M'alls, ivl. and J. Hanson. 1996. Distributional implications of an cnvironmcntal tax shift: Thc cast of 
motor vehiclc cniissions rarcs. Discussio~l Paper 96-1 1. 

World Bank. 1993. Environmental Scctor Study for the Philippines 

Yearbook of Labor Statistics. 1994. 



Data Sources 

Bureau of Product Standards - Department of Trade and Industry 
Caltes Philippines 
Concerned Citizens Azainst Pollution - 
Department of Energy 
Department of Environment and Natural Rcsources - National Capital Rc~ion 
Department of Health 
Dcpartmcnt of Labor and Employment 
Department of Transportation and Communication 
Energ), Regulaton Board. 
Environmental Management Burcau 
Housc of Rcprcscntatives 
Land Transportation Office 
Light Raili~ay Transit Authority 
Metro Manila Dcvelop~ncnt Authority 
National Economic and Development Authority 
National Statistical Coordinatioii Board 
National Statistics Office 
Kational Tas Research Ccnter - Dcpartmcnt of Finance 
Pilipinas Shell Corp. 



Endnotes 

.II 

:w7 

-- 

I d -  

. . 
~~ . 

w ' 

~- 

u( 

' WHO standard for TSP is 75 Zg1cu.m or about 37.46 Cidcu. m for P1\,11,, 

This may bc an ovcr-estimatc since buscs can still ply other routcs but a nuiiibcr of pri\.ate vehiclcs 
also bc cspccted to bc rcduccd, albcit slightly. 

'Vehicle cmissions issues includc: a) masinium allox\able cmissions of specific pollutants for all \,chicles 
rcgistcrcd and not yet registcrcd; b) spccification of pollution control dc\:iccs: c) rceulation of 
distribution. sale, registration and usc of lilotor vchicles;'d) spccification of correct motor &CIS: and C) 
spccification of thc usc of motor vcliiclcs in any area to protect human hcalth and public \vcifarc. 

"Compliance to the standards is a prcrcquisitc to rcgistration and to tlic introduction of ne\v vchiclcs in 
thc case of car manufacturcrs. Marinium imposable fines for non-conipliancc are P200 for first rhe 
offcnsc, 42500 for thc sccond, and D1,000 and suspension of registration for tlic third. 

' Tlic implementing units arc Caloocan. Manila, Pasay, Quczon City. Las Pitias. htakati. &lalabon. 
Mandaluyong, Marikina, h4untinlupa. h'avotas, Paratiaquc, Pasig. Parcros, San Juan. T a s u t ~ ,  
Valcnzuela and Mh4DA. 

6 Dcfincd as tlic pcrccntagc of vchiclcs \vliicli pass thc emissions tcst aftcr roadsidc apprclicnsion 

7 Program c~iforccmcnt rcfcrs to activities i~ndcrtakcn by the cnforccnicnt units covcring thc follo\\.i~ls: a) 
road sidc apprchcnsion tvhcrcin vcliiclcs cniining cxcessivc black or \vhitc smokc (greatcr than 20 
pcrccnt of the Ringclmaon Chart) arc apprchcndcd; b) issuancc of subpocna to o\vncridrivcr to bring 
apprchendcd vchiclcs to testing ccntcrs \\-itliin 24 hours; and c) tcstins of apprchcndcd vchiclcs using 
tlic standard 66 pcrccnt Hartridge Smokc Unit (for diesel-fcd), and 5.5  pcrccnt carbon monoxide (CO) 
and 1,000 parts pcr million (ppni) of hydrocarbon (HC) (for gasolinc-fcd). 

R A bctter measure is tlic ratio bct~vccn thc numbcr of vchiclcs tcstcd a id  the fincs collcctcd. 
Unfortunately, rhcrc is vcn. liiiiitcd infor~iiatioii 011 vehiclc tcsting fro111 cnforccnicnt units. 

9 Apprchension cost pcr \,cbiclc \\.as computcd based on thc cnforccnient cost for cach unit (hlMDA or 
LGU) divided by thc total nunibcr of vchiclcs apprehcndcd. Enforccmcnt cost is thc actual annual 
budzctan allocatio~i of cach unit for pcrsonal scrvices and opcratio~l/~iiaintc~lancc and docs not irlcludc 
tlic annualized cost of sniokc mctcrs. 

1,: 
Tlic sulphur contcnt of dicscl bcforc I996 \\.as 0.7 percent in hrlctro hslanila and 0.8 pcrccnt in otilcr 
pans of thc countn-. 

I !  Undcr tlic full dcrcgiilatio~i pliasc stipulated in RA 8180, tlic OPSF is abolished: RA 81 S4 \\-as tlicrcforc 
also a rcsponsc to tlic dcrcgulatio~l act i l l  1996. 

1: It \vas assumed that thc cost of cnginc modification is ncgligiblc. 

I; Esccpt in the US \vlicrc dicscl is tascd morc due to its morc polluti\;c naturc 

12 Successful implcmcutation nicans 100 pcrccnt compliance to cniission standards by in-usc and nsnly 
manufactured \-cl~iclcs, rcgular inspcction and niaintcnancc; and cvcn roadsidc inspcction. 

1% Co~iiputcd as total hcaltli damagcs di~idcd by numbcr of vchiclcs. 



'' J~ is assumed that additional cost of rcfiney \\.ill be reflected in the diesel fuel pump price. 

17 delos Angeles et al. 1998. Asscssrnent of Policies to Control Air Pollution froin Motor Vehicles in 
Mctro Manila. 

I S  Dicsel taxes are found to be regressive (Manasan et al, 1997). Use of Fuel tas Differentiation to 
Control Air Pollution from Motor Vchiclcs. 



Table 1 
Sectoral Sources of PM,, in Metro Manila 

(In metric tons) 

Source Tons Percent 

Mobile 

Pa\ cd road tra\-el 
Road construcrion 
Building construction 
Others 

Stational) 

Source: EMB. 1990. 



Table 2 

Transport-Related PMl0 Emissions and Airborne Ambient Concentrations 
NCR, 1992-1996 

Year PMlo Emissions " Ambient level " 
(In tons) (In mglcu. m) 

Notes: 

I ENRAP estimates. 

1992 to 1995 figures: Based from TSP concentration readings from EMB and DENR-NCR . 

' Refers to the simulated post-dere~ulation and post-tax restructuring scenario as cited in 

ihfanasan. et al. 1997. Use of Fuel Tax Differentiation in Vehicolar Pollution Control in Mctro Man 
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Table 4 
Value of Health Damages Associated with Exposure to PMlo 

NCR, 1992-1996 
(In million pesos) 

Year Value of Health Damages 

sources: 

"Based fian, ENRAP 4 estimates. 

" Manscan. et nl. 1997. i:sc ofFuel Tax Diffefiniiaiioit is Vehicular Pollt~tion Control in 

Metro hlanils. 
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Supporting Table 6.3 
Summary of Process Rates for Computation of PM,, Emissions 

Emission factor Average distance Fuel Efficiency 
travelled 

(glli) ( W y e a r )  (kmlli) 

Gasoline 
Cars 
W 

Buses 
Trucks 

MCrrC 

Diesel 
Cars 
In' 

Buses 
Trucks 

Sources: 
Air Emission Inventory for Motor Vehicles in Metro Manila. 1991. ADB. 
Enviro~unental Manascment Bureau. 1990. 



Sugp~r t ing  Table 6.4 
Estinnntion of PM. E ~ n i r s i o n r  

NCR. 1998-2006 -BASELINE LEVEL 

-- 

Gasoline .1.71S 1.11.1 1.725 6.2S6 6.02 7,518 8321 9.136 10.031 

CNS 11,'~X 0 1  161,551 619,SI 6SU.619 7.17,330 8:0.>67 PiW,%I %9,2SI l,W6,>3l l,l9:,6Sl 611 11.1 817 807 5 1.081 1.187 1,303 1.J3I 

U\' )%YE, 0 12 213,587 261,119 193,670 312.150 311.050 3S.711 124Sl.l . la671 5l.I.MI 871 3 1.051 1.161 1.275 3 1,537 1.687 1,813 

Barer 5O.W 005 109 119 131 11.1 I 58 173 1% 209 229 0.27 030 033 036 039 0.43 0.18 0.52 0.57 

'liucb 50,00'> 0.05 6,567 ,233 7.9J2 8720 9.575 10,513 II,5I3 12.675 13.917 16 18 20 22 24 26 29 32 35 
hlC i C  i ."fi 11S.860 111,J:S 191,522 214291 :30,Wl 253.52% 27S31r 305.651 335.509 3 . 7  3,.180 3.S)O 1,206 .1.618 1,011 1567 6,113 6,712 

:\ajuslui" -1,720 5.18: 5 6  6,218 6.W 7,532 8.211 9.081 9,971 
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Srrpportirrg Table 7.1.3 
Cost of kledicatio~i for Lower Respiratory lllriess and CIironic Bro~icliitis 

NCR, 1998 - BASELINE LEVEL 
(In pesos) 

Lower Respiratory Illriess Chronic Brorlcl~itis 

Iiicorne Decile I Number of Excess Total Cost of Number of Excess Total Cost of 

Morbidity Cases " Medication Morbidity Cases " 2/  Medication " 
(111 pesos) (In pesos) 

Nores: 
I From Suppor-ting Table 7.1.4. 

NLIIII~CI.  of cxccss illorbidit! cases * ~ i i i ~ i i t i i ~ ~ ~ i l  cost of 111cdic:rti011 (Sul)l~orti~lg Table 7.12) 

From Supporting Table 7. I .5 



L)ore-rcsponac coeflicienl ' n 0.00238 0,00238 0.002.18 O.0023X 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238 

Cllnngc ill l'h110 ' I) 41.22 41.22 41.22 41.22 41.22 41.22 41.22 '11.22 21.98 2 1.98 
Clinngc ill risk o l  
cllrnnic bro~~c l~ i l i s  c 0.0981 0.0981 0.0981 0.0981 0.0981 0.0981 0.0981 0.0981 0.0523 0.0523 

I'opulntion nl risk ' d 288.330 288,840 288,449 288.389 288.281 288.443 288.649 288,408 288.375 288.584 
Esccsr rnorbidily cnacs o 28.283 28,333 28,295 28,289 28.278 28,294 28.314 28,291 15,087 15,098 

,\'ofes: 

' See Suppurling Tnblc 7.10. 

' l'lbis is II~C diNcrcr1cc ill a~nI>icnl l1hlIu c ~ ~ r ~ c c ~ ~ l r n l i ~ ~ ~ i  n11d l l ~ c  \VllO air qunlily guidcli~~c. (St~plwrli~lg 'l'ni>lc 7.10). 

' I'opolnlio!~ nl risk nru ll~osc bclow I I( ycnrs old lilr NCI< siltce lltc ngc brockol dclillcd I)? 0 ~ 1 1 . 0  (17 ycnrs nlal b6loa.) is ilol nmil:,lllc (S!lpllortillg 'I'lllllo 7.130). 

S0,rrccs <g,/brrrc ri<,lc,: 

I)ENI1-NCi< Ollicc. 
I'toj,jcclcd I 'op~lal io~i  fur N C l l  1990-2050. NSO 



6 Z6 826 OPL'I ZPL'I Oi-L'I ODL'[  OPL ' I  IPL'I EPL'I OvL'1 3 sasca .O!p!qrow ssa3s:j 

~ E Z ' O ~ P  506'6S~ 856'651. EPECO91. sIO'O9P 95L'6SP 8i6'6Sk PZO'O9P 8~9'091. 558'6St. P .  ys111~ uo!lrqndod s 

ZOZOO'O ZOZOO'O 8Lf00'0 8LE000 8Lt000 8LE00'0 8LC00'0 SLEOO'O 8LE00'0 8LEO0'0 3 - s!l!~lauorq 3!uonla 

JO ys!r LIT 33ung3 

86'12 86'12 ZZ'IP ZSl f  ZZ'IP ZZ'l k ZZ'IP Zz'lP ?XI? zz ' l? ( 1  I OIWd U! 3:lll?'[3 
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Tnbla 7.2 Vnluc orllcalth Demagcs [ran, PMlO Espos~crc by lr~corne Dccilc (in tniilior) Philippine Pcsos), Natio~ial Capital Ilcgioo, 1999 - Baseli~ic Level 

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th Total 

Mortality 
Value of productivity loss (1) 24 34 41 48 57 67 80 98 68 238 755 

Morbidity 
Value of work loss days 
Chronic bronchitis (2) 0.05 0.06 0.08 0.09 0.11 0.12 0.15 0.18 0.13 0.44 1.402 

Cost of medication 
Total (3) 124 124 124 124 124 124 124 124 66 66 1,120 

Chronic bronchitis 6 6 6 6 6 6 6 6 3 3 58 
Lower respiratory illness 117 117 117 117 117 117 117 117 62 63 1.063 

Respiratory symptom days 7.01 7.02 7.01 7.01 7.01 7.01 7.02 7.01 3.74 3.74 64 

TOTAL = (1) + (2) + (3) 148 158 165 172 181 191 204 221 134 305 1,877 

Notar: 
Rcrpimto!y r>mplom d s : ~  uo not il>cludvd dl thc xnluetian 

soureei: 
suyporhi~g~abl~s 7 z I to 7 i . a  



:Yolcs: 

' 13;lscd on \VIKJ air gwlit!. gtlic~clinc ran1 !high c~ l i n> r l c r  ofos~ro's closc-rcrpoi>rc k~ rx t i rm  (StmPl)utting TobIc 7.10). 

us 3s 1 1 ~  ~IiITcrcncc i n  nn!I>icul l ~ h l , ~ c o n c ~ ~ ~ t ~ ~ l i o ~ ~  awl  lltc \VllO air q t~n l i l y  gtbidcli~>c ~ S ~ ~ ~ ~ p o ~ i i ~ ~ g ' I ' ~ I ~ 1 ~  7.IO). :.TI . . 
' ('as~<lc dcatl! rate rur I995 \$as al~tc 10 u ~ ~ a v ~ i l a l ~ i l i l ~ ~ l '  I9'Jb figure. 

" I'olntl;~tiun r l  risk is ln lal  N(:l< popwlatioi> (Ses Sappnding 'lbblc 7.13d). 

' li.~~ie,;l~cd V,TIUC nfnlrllrc c;~ming5 or i ln l i v iL t r l r  01 tltc n ? s J i ~ l >  age U~II>C a\.cl.ngc lice CII,FEIIIIC~ ill lhi~tl) (S>~ l> l>~~ i i t lg ' lhb le  7.15). 

/~,,?,,,,,/": 

(c) ,, (n ' ln0) (1,) 
(0 -' (e) ' (d'IOOO)l (c) 

(11) ' (0 ' (E) 
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l;,hlh 7.3 \':ll~,c o l ' l I c ; ~ i ~ i ~  1):11~1:~gcs licrru I'klIO lislwsl~rc By Incnnlc Ilccilc (ill tnilli~,~, I'ljilil,pinc I'csr>s). N:nliotl:il C:tpil;~l l<cfio~l. 2000 - I3:1seli1lc l.escl 

1st 2nd 3rd 4111 5th 6111 7111 8th 9th 10t11 Total 

Morlality 
Value of produclivily loss (1) 26 37 44 52 62 73 87 106 74 259 820 

Morbidily 
Value of work loss days 
Chronic bronchitis (2) 0.05 0.07 0.08 0.09 0.1 1 0.13 0.16 0.19 0.13 0.46 1.473 

Cost of ~rledication 
Tolal (3) 153 153 153 153 153 153 153 153 82 82 1.388 

Chronic bronchitis 8 8 8 8 8 8 8 8 4 4 72 
Lower respiratory Illness 145 145 145 145 145 145 145 145 77 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 68 

TOTAL (1) + (2) + (3) 179 190 198 206 215 226 240 259 156 341 2.209 



Vrrialrle code Irl 2nd 3rd 4111 5th 6th 7th 811 9111 lOtll 

Dorc-response coofieiec>l ' 
Clmnge ia Philo (mglrcs>) ' 
Cltange is Pr(hl) due to red',) in 

Cludc death rate 

Population a1 risk " 
Excenr n>ortrlity carer 
Erlinlntcd present vnlue of future 

average eamie@ 
Estinirtcd valuc of productivity I 

Sores: 

' Harcd on \\NO air quality pideliae and high orlimalcs of Oslro's dose-rcspotmc A~nction (Suppodirtg'fablc 7.10). 

s r  is the difirence in arnbicnl Phlloconccstration and the \\RO air quality gl~idalinc (Soppailii>g 'Table 7.101. 

' Cmdc deatl, rate for 1995 was used due lo unavailability of 1996 figure. 

' Popr~lrtian 21 rial; is tola1 NCR popu1;llion (See Supponhg Tnbls 7.13d). 

Bdin,aled \.aluc ofhllttre canlings of indivicluals a1 tllc n,edian rgc oflho rveragc lifc cxllcetancy at bitllt (Supporting Tablc 7.15). 

Sorlrcer of boric darn: 
Cllnenl Labor Stalirlicr, Dccsnlbor 1996, DOLE. 
DENR-NCR Office. 
h~lcgalcd Sun-ey of llousel~uldr, Ocloher 1995, NSO 
Plailippirte Inslilslc for Dcvclupr,~nl Sttedicr. 
Pl>ilippine Slatistical Yearbook, 1996. 
Projclcctcd I'opalrlion f ~ r  NCR 1990-2050; NSO. 
Ic;ltlvook afl.:cbocStrtist;cr, 1995. DDi.1. 
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Supporting Table 7.3.3 
Cost of Medication for Lower Respiratory Illness and Chronic Bronchitis 

NCR, 2000 - BASELINE LEVEL 
(In pesos) 

Lower Respiratory Illuess Cllronic Broncllitis 

Irico~ne Decile Nunlber of Excess Total Cost of Number of Excess Total Cost of 

Morbidity Cases " Medication Morbidity Cases 3' Rkdication 

(In pesos) (In pesos) 

Notes: 
I From Supporting Table 7.3.4. 

Number of excess morbidity cases * minimum cost of mcdicatio~~ (Supporting Table 7.12). 
5 From Supporting Table 7.3.5. 
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- - - 

I st 2nd 3rd 4111 6th 6th 7th 8lh 9111 70th Total 

Mortality 
Value of produclivily loss (1) 34 48 58 68 81 95 113 138 97 337 1.070 

Morbidity 
Value of work loss days 
Ctlronic bronchitis (2) 0.06 0.08 0.10 0.12 0.14 0.16 0.19 0.23 0.16 0.57 1.801 

Cost of medication 
Total (3) 258 259 258 258 258 258 258 258 138 138 2.341 

Chronic bronchitis 13 13 13 13 13 13 13 13 7 7 121 
Lower respiratory illness 245 245 245 245 245 245 245 245 131 131 2,220 

Respiratory sylnptom days 9.60 9.62 9.60 9.60 9.60 9.60 9.61 9.60 5.12 5.12 87 

TOTAL = (1) + (2) + (3) 293 307 316 327 339 353 372 396 234 476 3.412 

Nc.,rs: 
~ ( ~ ~ ~ i # : ~ l ~ ~ ~  ,)~#q,1<.~~, ,18*)1 ntc INC,, iclchrd<tl ill tile Y~IC~!~~;<YI 

$,.,,rear: 
st~~~p"!ling Tables 7.5 I 1" 1.1.6, 
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7.6 Value ur I lctdlll 1l)atn;igcs li-om I'M10 Exposure by incotne Dccilc (in million I'hilippine Pcsos), N:llio~l;ll Capi1;ll [Icgioa, 2003 - Clarelit~e Level 

Mortality 
Value of productivity loss (1) 39 55 66 78 92 108 129 157 

Morbidity 
Value of work loss days 
Chronic bronchitis (2) 0.06 0.09 0.1 1 0.13 015 0.18 0 2 1  0.26 

Cost of medication 
Tolal(3) 334 334 334 334 334 334 334 334 

Chronic bronchilis 17 17 17 17 17 17 17 17 
Lower respiratory illness 31 6 317 317 3 t6  31 6 31 7 31 7 316 

Respiratory symptom days 10.82 10.84 10.82 10.82 10.82 10.82 10.83 10.82 

TOTAL = (11 + 121 + 13) 373 389 400 412 426 442 463 491 

9th 10th Total 
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f i h k ,  7.9 V;\lttc l e ; ~ l l l ~  l);n~nitges iiwt, I'M 10 l~sposurc Ihy I~,co~lle 1)ccilc (it) intiiii(>o l'lliiii,i,i~w I'CSOS). Nitti~nii l (:i~i>ili!l l(cgio~~. 2006 - I3 i~sel i1~~ I.cvcl 

I s1  2nd 3rd 4th 5111 6111 7th 8th 9th 10th Total 

Mortality 
Value of productivity loss (I)  58 80 97 115 136 159 190 232 162 566 1.794 

Morbidity 
Value of work loss days 
Chronic bronchilis (2) 0.09 0.12 0.14 0.17 0.20 0.24 0.28 0.34 0.24 0.84 2.653 

Cost of n~edical ion 
Total (3) 710 71 1 710 710 710 710 711 710 379 379 6.442 

Chronic bronchitis 37 37 37 37 37 37 37 37 20 20 332 
Lower respiratory Illness 674 675 674 674 673 674 674 674 359 360 6.110 

Respiratory synlptom days 15.40 15.43 15.40 15.40 15.40 15.40 15.42 15.40 8.21 8.22 140 

TOTAL = (I)  + (2)  + (3) 768 792 808 825 846 870 90 1 942 541 946 8,239 



Supporting Table 7.9.1 
Valve o l  Forc~ona Enrnlna Duo l o  hloflsllb 

NCR. 2006. BASELINX LEVEL 
(I" polo,) 

-~ 

~ ~ ~ ~ - ~ ~ ~ p o t u o  eorfioieut ' 0.13 0.13 0.13 0.13 0.13 0 1 3  0 1 3  0.13 0.13 0.13 
change in PM,o (mgi5-n)' b 79.07 79.07 79.07 19.01 79.07 79.01 79.01 79.01 42.11 42.17 

change in P i 0  due lo red'" in PM 0103 0.103 0.103 0.103 0.103 0.103 0.103 0103 0.055 0055 
Cwdo daah rate ' d 6.1 6.1 6.1 6 1  6.1 6.1 6 1  6.1 6.1 6.1 
~ ~ ~ u l a t i o n  at rLk' 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 
Bxccix m o d i f y  o m u  f 750 751 750 750 149 750 750 750 400 400 
~ ~ t i n ~ s w d  piaaent ralue of htws 

avorags -in88 ' 8 77.072 101.087 129,614 153,131 180,967 212.218 253.001 309.046 405.323 1.413.564 
~ r h a t e d v s l u c  of pmduclivity lorn h 57,174,061 80,415,491 91.199.964 114.811.893 135,631,517 159.188.030 189.862.363 231,126,995 162.070.015 565.629.096 

h'olr: 
' Baed on WHO sir quslity guideline and higll s.ifbnafas ofhiro*r dosr-rc3polue %ction(Supponing Tsbls 1.10). 
' Thi  IJ Ula di(fcicnrr in ambient PM.mnccntrstion and tha NWO sir qualily &dslins (SuppaliBlg Teblc 7.10). 
' Oudc dcah rate for 1995 w s  wed due to mamilability of 1996 me. 
' POPUIBL~O~ alrLk is total NCR population (Sea Supponlng Table 7.1 3d). 
'Ertlmated value of htuu .am& or individual, at tho median sge o f h e  average life e?rpectanoy at birth(Supponing Tablc 7.15). 

.. ~ 

amen, Labor Statirtin, D~combor 1996. DOLE; 
DENR.NCROficc. 
htegiatrd Sun.cy of llowehol&. October 1995. NSO. 
Philippino hllituta for Development Studies. 





Supportisg Table 7.9.3 
Cost of Medication for Loj>rer Respiratory Illness and Chronic Bronchitis 

NCR, 2006 - BASELINE LEVEL 
(In pesos) 

Lower Respiratory Illness Cl~ronic Bronchitis 

Income Decile Number of Excess Total Cost of Nutuber of Excess Total Cost of 
Morbidity Cases " Medication " Morbidity Cases " 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 
3 rd 70,380 673,791,Y 16 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 
6111 70,378 673,777,362 4,329 36,631,698 
7th 70,428 674,258,660 4,332 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 

Noles: 

"From Supporting Table 7.9.4. 

' Nltnlber of oxmr n~orbidily cases * minimum cost ofntedicatian (Supporting Table 7.12). 

"From Supporting Table 7.9.5. 
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Supporting Table 7.11 
Resticted Activity Days for Different Illnesses 

Disease RAD 

Asthma 

Acute Bronchitis 

Chronic bonchitis 

Hypertension (uncon~pli~ted) 

Coronay Heart Disease (non-fatal) 

B a d  on inlmrvieus witl~ four ph>siciam tiom thc Dcpamml of Environmental and 

Occupational Health Collcg of Puhlic Healtit. UP hlanila 







Supporting Table 7.13b 
Projected Number of Persons Above 25 Years Old 

NCR, 1998-2006 

Year 1 s t  2nd 3rd 4th 5111 6111 7th 8th 9tIl lot11 TOTAL 

Nole: 

NCR populalion was projected to grow by3.3% annually. 

Source 01 basic data: 

1994 Family Income and Expenditures Survey. 





SuI~purtiagTahle 7.134 
I'l.ojccted 'Total I ~ ~ p u l ; t t l ~ ~ o  by Inc,~rnc Dceilc 

NCII, 1998-20(l6 

Ymr 1st 2nd 3rd 4111 5111 6th 7th 8th 9th 10th TOTAL 

Source at'b,sic dizia: 

1991 Fnlmly lnconu and E~p~ndilur?Z SunV. 



S~~ltj t (~rl i t tg  Tnltle 7.14 
Prujcctccl Average I):til!. E;trnittgs I)? Itte<ttt~c Dccile 

NCR, 1998-2006 
(la IKEOS) 

Notv: 
Irconzc \ri~r lltujcclctl to grow 1.1 I?; 60tn 1996 1 0  11)07 ittld I.12?;, $u~>!t!~tdIy lion! 1997 10 21106. I~rc~j~~ l io~v  :IIY I):t%~d VII (~l(?j~eIcd 110111il)alI (iN1' grO\vlln #8%lel 



Supporting TJIIIIC 7.15 
'Projected Pt.crent Value of Future Ferugar~c E~rnillgs Due to Premeturc h'Iort;llity by Incelnc Decile 

NCR, 1998-2006 
(111 ~ 1 ~ ~ 1 1 s )  

-- 

Year 1st  2nd 3rd -It11 5th 6th 7th 8th 9th 10th 

Note: 

lllconlc ,r;lr projsogcd lo srarv 1.1 19.6 from 1996 to 1997 I ,1296 :rnnu;,llp lioln 1997 to 2006. ~ ' ~ ~ > j ~ ~ t i ~ ~ ~  am h s s d  on projeclcd nonlisul ONP prowill r:nles. 

plqiealcd for n~;tlrr 5 0  ).ci~r "Id, tlls aedinn :tgs of llle [,opul;lliun nt risk ofprcn~rl!lrc rnoli;,lily dec (n land cs~,ossrc. 

Soursc of1,nsio dnla: 

1994 Fmrnily laco~ne and Espcnditurer Survey. 





Sapporting T;lble 7.17 
LaBor Force P'~rticipation Rate and Ernpl~>?.~acat R ~ t e  I)? Age Bracket and Sex 

Age Bracket Labor Force Partiuipati~m Rate Elnpluylncnt Rate 

Malc  Female Total Male Fcrttitle Totill 

Average (over 
all age brackets) 

Average: 
Male, 20-69 years old 76.97 
Male, above 35 years old 72.99 
(40-59 peers old) 

A vcrage 
Male and feinele: 
>I 5 pears old 
>25 years old 
> I 9  years old 

Noles: 
Duclo unnvailahilily ordata fbr 1998 to 2006, 1995 daln were used. 
]:or evales 40-59 pars  old, the aSe britckct35 ycnm old sod above was escd sin'* the l'wrner c1srsilic;ltion is not rrailablc 

Suurces: 

1ntcgr;tted Surwy ut'Ilousel~oldr, 1995. NSO 



Table 8 
Emission Standards for Carbon Monoxide and Hydrocarbons 

~ ~~~ 

inclusive model year - Carbon Monoxide (%) Hydrocarbons @pm) 

2-stroke engine 6.0 7:SOO 

souru<: 

DENR .4ddminiaraii\.c Odrr No.46, Series of 1998. Rcvircd Rules and Rcylalionr fbr the Pre\~emioh Consol and 

At>alemml ol';\ir Pallulion liom hlolor \:ehicln. 
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Table 10 
Vehicular Emission Rate of Compliance with the 

Anti-Smoke Belching Program 

Number of Vehicles 
Unit CompIiance 

Rate 3' 

Tested Passed Failed 

DENR-NCR a11d Quezon Cit). 

Pollution Control Unit " 20,265 12,171 9:295 0.60 
Metro Manila Development 

Authority 33,708 22:172 11,230 0.66 

Average 0.63 

X o t a :  " ~ n n u a ~ t o  June. 1995. 
'' 1996. 
3; Compliance rate is L e  numher ofvcl~icles which pased over the :OW numlrr of \.ehicla 

terlcd. 
Sources: Communication from II\ID.4-.4n:i Smoke Bckhing Task Force to the Natianrl Tar Rcssarch Center. Depxnmctlt or Finan=. 

January 16. 1996 for DEXR-SCR and Quezon City Gnit 
Co~~ununicatios liom \I\ID;\ Operations Division lo XIEIP. F c b m q  19,1997 for hlIlD.& 







Table 13 
Proposed Emission Limits for Motor Vehicles Starting Year 2000 

Vehicle Type PM Emission Limit 

(glkm) 

Cars 0.14 

Light-duty vehicles 0.14 

Reference weight </=1250 kg 0.14 

Source: DENR. 1997. 



llAl,o I?missi<~ns " 3,003 3.337 0,601 3,887 4.198 4,534 4.898 5,293 5,721 

(In totls) 

I'ri\ate Costs " 2.313 2,489 2.679 2,884 3,106 3.346 3.605 3,XKG 4, I 8 9  

(It1 tnillion pusos) 









- 

TOTAL 1.502.126 555.781 1,291,901.,865 93,959,561 
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Nwnhrr or Anoual Dis l r~~rr  Nutubcr of Cost or Nutnber of  Tolal Tune hlinlntunl Cost o f  ,, . . duclt l'ypt ltc~istcred TrarrllrdY \~~l~lc les Not Tatnr-lip 'Tarr-Ups per up Cnsl" \\'agr" W o r k l a s ~  
V c l ~ t l r r  " c u l s p l ~ i ~ ~ ~  " pw l'cI>;cl~ " Vel~icle pcr Ye:m Day$ 

10) (I) (4 (4 (4 U) W 00 

MCIIC n.e. "S. 

TOTN. 2,721,131 1.006.818 3.%22388,282 181,509,094 

Notes: 
"SIITalil. I. 

sII  S11~>&11'yni~#~iablc 6.7. 

"Fun7~ab: (r) aai~ .~o i i~ !~ i i~u l r .  rut Cu#l>lllliu>rc rat $7 6):  86. Table *. 
*cvs ~ r , ~ , , ~ . ~ , ,  ruin,uulul. iur .,il ws ircn,,,,~..d orulr ~ O I ~ ~ ~ Y I L :  Y ~ : O  - labur 

,P,OO. e,>w,ce 00 

PNO. q1i.l yluw 
W I .  B.1 ( k c  

Or( ufl !~t - l ly  h ~ r ? . ~ ~ l i ? ~ e C u .  will tNI  i3 r.nl,t>lutd u l l l e  fullor".: PltO -llbor 
,.,oil. C,,,",~C "U 

P100 .gcL%llls 

P265. f"t1 IXUm 

" U" a,, d duluic. "rv."edir.cu",,,a,,dadia...u,. fr.gu.rLry. 

Uccoinaallded lsi?-u], rrquclld.: lurtvr uld M W a  CveW 5,000 Wvillrlrn 

for bmrr u,d,mik,.r.cy I*oOn~bil,nrrr 

" Pumiulr 10. I 0  - (dl - (0. 
'we'r mr" ,",. d lo  i.rr.r?r by lllr Par urnvm;,,ll ONP@uU,r&r: ,.,*A. 

" Punnula 10. ('I -IE, -(el. 



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 F i n s  to be 
Vehicles R ~ t e  " Complying Vehicle Tested " Collected 

(0) 6) (c) = (o) x (1-6) ldl lei = (dl x (c) 
(PI 

I\'otc<: 

'' From TaMc 10. 

'Fron, Table I I .  

Sourcec of baic data: 

Land Tratrcponntion OHic*. 

r\l.\lDA 1997. 



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 " Cost 
fa) ca/ (c) = (a) x (bi 

Notcs: 

" From Table 12. 

Sources ofbssie data: 

Lqnd Transpallation Ofiice. 

h1MD.A. 1997. 







Supporting Table 15.2 
Computation of Changc in Sulfates from Diesel Desulphurization 

NCR. 2000-2006 

Year Sulphur Content " Density " Volume of diesel SO, emissions" Sulfates " 
sales " 

(%weight) (k@) (liters) (tons) (tons) 

xot~s:  

" Bnsrdirornchc schcdulc ssl by BPS-DTI. 

L' Die-el drncily is 7.05 lh*gallon 
3; From Tnblcr 5. 
w Forn~ula: fad conru!nption * dcnrily ' sulpl,t~r  onl lent (in$&) ' 2 
" 0.25 of SO, = sulfala (TEC 1993) 



Sopporting Table 15.3 
Projected Casts 

NCR. 1998 hj 200h - WI'I'H DIESELDESULPHURIZATION 

Sulphur colllmt 
(h1 percnlt) 

I1 I;oel consurn)?tio~~ 1,635 1,738 1,848 1,964 2,088 2,219 2,359 2,508 2,666 
(111 tnilliun liters) 

3, 
Cuzt ol'diezcl r e t i ~ ~ c n  - 0 0 0.09 l1.01) 11.09 lI.O!l 0.09 0.17 0.17 

(111 pesos per liter) 

Ib l s l  costs " 0 0 I66 177 188 200 212 426 453 
(111 lnillion pesos) 

Noles: 
" From Table 5. 

l'roe~ C;tlt<r: Philippines. 
" Fuel cunrumprion * per liler cost 



Supporting Table 15.4 
Refinery Cost Estimates of Diesel Desulphurization 

NCR, 1996 

Sulphur reduction " Refinery costs 
(Sbbl) (Plli) 

From 0.5% to 0.3% 0.55-1.65 0.09-0.27 

From 0.3% to 0.2% 1.07-6.54 0.17-1.03 

From 0.2% to 0.05% 2.61 0.43 

No1&<: 

I' Ths schcdulc ofreduaion is se1 hy the Burcall oSProdud Standards-Dcpantnent of 

Trade and lndusmr).. 
3' Reliner). con- !ere provided by 11vo oil eornpr~,i&?. The lower cslimater xcrs  used. 



Table 16 
Projected H e a l t h ~ a ~ n a ~ e s  Associated with PM,,, Exposure 

NCR, 1998-2006 -WITH DIESEL DESULPHURIZATION 
(In million p e s o s )  

- 

H ~ 3 1 1 1 1  E f f e c t  1998 1999 2000 2001 2002 2003 2004 2005 2006 

Morh i ( l i 1y  

Cost of work days lost 1.71 1.90 1.69 1.88 2.09 2.32 2.57 2.98 3.28 

Cost of ~ ~ r e ~ l i c a l i o r i  942 1,236 1,300 1,699 2,214 2,874 3,721 5,047 6,493 

Cllronic ~ r o ~ c h i t i s  49 64 67 88 114 118 192 260 335 
Lower Respiralory Illness 893 1,172 1.233 1,612 2,100 2,726 3.529 4,787 6,158 

TOTAL 1,838 . 2,261 2,245 2,705 3,459 4,299 5,349 7,001 8,718 

Nolcs: 
1988 estimate orsl lmcr tllc following: 

1) 9 8% and 6.3% anmlal growlh rate o i  gasoline-and diesel.fed vcllicle %lock since l99G 

2) 1.12% gro\?lh role of income. 
3) 3.3% NCR pop<lation growl), rote. 
4) Port dorcgt~lotion anrl post. tax rostruch~riny fclel tax ratas. 
5) No othcr pollution colllrol policy. 
6) Rrdl lcl ion o l  sulplnlr content lo  0 3 %  and 0 2 %  in 2000 and 2005. rcspeclivcly. 

Sco Supporting Tablcs 16.1 to 16.7 for Ihc brcokdown o i  health ~ i i c c t s  by incomc dccilc. 
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Sklpporting Tal,le 16.1.1 

Value of Foregolle Earnings Dtle l o  hlortalily 

NCR, 2000. WITH DIESEL DESVLPHURIZATION 
(In pesos) 

~~sc.zcsponsc coclticient ' 
cl longc in Pt.4 ," (rnylscm) ' 
C11ang.2 in Pr(M) d w  lo re#" in PM 
Crlldc dcnlll rzlc 

Populalion ul risk ' 
Excess morlalily cases 

fs t imtcd presenl voltle of f!llure 
oversgc earnings ' 
Estirn~ted vsltlc 01 productivity loss 

Noles: 
' B ~ s c d  on Wi10 air q113iilY gividclino and high esli!lules of Ostro's dorc.rcsponso function (Supporli&>g Table 7.10) 

T l l i s  Is llm diflo!ot>co in jlnbiont PM ,,conccnl!~tiun and Ihc WlfOair  qllolity gtfidclino (Supl,orting Tablc 7 101. 
Cn,dc do t l r  rate lor 1995 V,JS used d m  to onovailohilily of 1996 tigore. 

Population 31 risk is total NCR pop!~la!lon (Scc Sllppolting Tohlo 7.13d). 

' Estit~ulcdvaluc of h8tcrrc earnings of individirals at tllc mcdion ago 01 Iltc average life expectorlcy at hirlil (Suppo!ting Tablc 7.15) 

Sources or basic data: 

Currcnl I.>bor Sl.~tist~cr. Dccernbcr 1996, DOLE 

DENR-NCK Office. 
Intcgr~lcd S u ~ c y  01 Ho~tseholdr. Oclobcr 1995. NSO 

Pllilippinc lostit~tte for Devclopmerit Studies. 

Pl~ilippine Slalistical Yearbook. 1996. 
Projeclcd Population lor NCR 1990.2050. NSO. 

Ycalbook of Labor Slalistics. 1995. DOLE. 
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S ~ ~ p p o r t i ~ l g  Table 16.1.3 
Cost o f  Metlication for  Lower Respiratory Illness ant1 Cllroll ic Bronchitis 

NCR. 2000 -WITH DIESEL DESULPUURIZATION 

(In pesos) 

Lower Respiratory I l l~ iess  Chroriic Bro~ ic l i i t i s  

Income Decile Number of Excess Total Cost of Number of Excess Total Cost of 

Morbitl i ty Cases " Medication " Morbidity Cases " Medication 21 

(111 pesos) (In pesos) 

Notes: 
"Floln Suppol(ing Table 73.1. 
:' Eltlmher o l  excess lnorl>irlity cases ' rninimmztn cost of rnerlicalio~i (Sullporlillg Table 7.12). 

"From Supporting Table 7.3.5. 



1ZZ'GZ 661'62 COZ'GZ 122'62 902'62 061'62 JUZ'GZ LOZ'GZ LVZ'GZ SGI'GZ 0 SOEC, ~+P!(IIOIU SIJ3X3 

PPG'LOC IZL'LOC LSL'LOC PLO'QOC PGL'LOC ZZD'LOC 9CL'LOC 109'LOC OIZ'QOC PL9'LOC P ys!l ic ua!lclfldod 
6P600 GVSO'O GVGO'O GVGO'O GPGO'O GVGO'O GlW 0 GPGO'O 6PGO'O CPGO 0 9 . r!l!tl>uort( >!uoJ\,= 

10 ys!, I,! oti\,c11> 

L8'GC L8GC 18GC LO GC LUGC LU GC LO GC LB'GC LO'GC LO BC (1 , 01~1'ld U! 36~~~13 
UCZOO'O OCZOO 0 OCZ0O'O OCZOO'O UCZu00 8CZ00 (I UCZOOU UEZOVO BCZUO'O OELUO 0 c , IUO!~!~JJO~ OSUO~SJI.JLOO 



Sltpporting Tallle 1G.1.5 
Excess Morl,i<lily Cases from Cllrollic Bronchitis 
NCR. 2000 -WITH DiESEL DESULPCiURIZATION 

(In pesos) 

nose-response coeflicielll ' a 0.0000918 0.0000918 0 000091 8 0.0000918 0.0000918 0.0000918 0.0000916 0.0000918 0.0000918 0.0000918 
Cllange ill PlvllO ' 1) 39 87 39.87 39.07 39.87 39.87. 39.87 39 87 39.87 39.87 39.87 

Cllange in risk or 
cljronic Ibronchilis ' c 0.00366 0.00366 0.00366 0.00366 0.00366 0 00366 0.00366 0.00366 0.00366 0.00366 
r'oiwlaliorr a1 r~sk ' d 400.685 491,552 490,007 490.704 490.601 490.876 491,227 190.816 490,760 491.116 

Excess !nori>irlily cases e 1.736 1.799 1,797 1.79G 1,796 1.797 1,798 1.796 1,796 1,797 

Notes: 
' See Supporting Table 7.10. 
? This is the difference in ambient PM,o conceniralion and (lie WIHO air quality guideline. (Suppotting Table 7.10) 
' Popuialion a1 risk are illose above 25 years old lor NCR (Supporting Table 7.13b). 

Fo,nlllla: 

f c i  = fa) ' (b) 
lei  = (c) ' (d) 

Solrrces of basic dala: 
DENR-NCR Olllce. 
Projecled Poprrlation lor NCR 1990-2050. NSO. 



S~q>l>or l ing Table 16.1.6 
Excess Resl,iratory Sy!nplom Days 

NCR, 2000. WITH DIESEL DESULPHURIZATION 
(111 pesos) 

Varin1,le code l r l  2 l ~ l  3rd 4111 5118 6111 7111 8111 9111 10th 

Oosc.rcspaitsc cocliicictlt ' 3 0 2 7 K l  0 2740 0.2740 0 27.10 0.2740 0.2740 0.2740 0.2740 0 2740 0 2740 
(:l~;>ngc in PMlO ' 1) 30.87 39.07 30 l l7 39.87 39 07 30.07 39 87 30.87 39 87 30.87 

C l l ~ n g o  in risk a1 c 
cilronic bron~ll i l is ' 10.92 I 0 9 2  100? 10 02 10.92 10.02 10.92 10.92 10.92 10.92 
Popt~lnlion at risk ' d 501.045 585,979 505.186 585,053 504.845 585,174 585.582 585,102 585.035 585.459 
Crccss 81~lbi l l i ly c.1~01 a 6.3UO.080 6401.357 0,392,607 6,391,353 G.388.971 6,392,559 6.397.125 6,391,776 6,391.041 6.395.672 

Nores. 
' S e a  Suppolling Table 7.10. 
' Tltir is  Illc d i l l~rcnco in  amblcnl PM ,o concontralion and lho W I i 0  air qualily gt!idolino. (Suppalling Tal>Ie 7.10). 
' P o p t ~ l ~ l i o n  a1 risk aro l l ~osc  J ~ ~ O V C  ID  YE318 old lor NCR (Sll l , l~~rl ing Tabla 7.13~). 

Sources olbnsic dr la :  
DENR.HCR Cilico. 
Projcclcd Po),\~lnlion lor NCR 1890.2050, NSO. 



Table 16.2 
Value o f  t lealth Damages from PM,, Exposure by Income Decile 

NCR, 2001 -WITH DIESEL DESULPHURIZATION 
(In mil l ion pesos) 

1st 2nd 3rd 4111 5111 8th 7th 8th 9th 10th Total 

Mortality 
Value o f  productivity loss 26 36 43 51 GO 71 85 103 135 4 73 1,084 

Morbidity 
Vrr111e o f  work days  los t  
Chronic bronchitis ( 2 )  0.04 0 06 0.00 0.09 0.11 0 12 0.15 0 18 0.24 0 82 1.885 

Cosf o f  merlicatiol~ 
Total (3) . 170 170 170 170 170 170 170 170 170 170 1.699 

Ctironic broncliitis 9 9 9 9 9 9 9 9 9 9 88 
Lower resl~iralory illriess 161 161 161 161 1G1 161 161 161 161 161 1.612 

~ e s p i r a t o r y  symptom days 7.26 7.27 7.26 7.26 7 26 7.26 7.27 7.26 7.26 7.27 73 

TOTAL = (1) + (2) + ( 3 )  196 206 213 221 230 24 1 255 273 306 614 2,785 

Noter- 

Respiratory synlplon? days are no1 included in the valuation 

Sotrrces: 

Supponing Toblcs 16 ? . I  to 16.2 G 



SIIIII'O#I~~~(J Talllc 16.2.4 
Va l t~c  01 Forcg~,ne Eatninr)s Dtre to Morlnlily 

NCR. 2004 -WIT14 DIESEL DESULPHURIZATION 
(11) pesos) 

- - ~~ ~ 

Variable code I r l  2lrd 3rd 4111 511, 6111 7111 8111 9th 10111 

- ~ -- 

Dosc.rcsponsc cocll8cicnl ' 0 0.13 0 13 0.13 0 I 3  0 I 3  0.13 0 13 0.13 0.13 0.13 

C l ~ ~ n g c  it? PM,,, ( rwl rcn l l  ' b 43.04 43 0.4 43.04 43 84 43.04 43.04 43.04 43.04 43.84 43.84 
Changc in Pc(M) duo lo rcd'n In PM c 0.057 0.057 0 057 0.057 0057  0 057 0.057 0.057 0.057 0 057 
C~CKIO d c ~ t l l  rots ' d 6.1 6 1  6.1 6.1 6.1 6. I 0.1 6.1 6.1 6.1 
Poptt l~l ion 51 risk ' c 1.016.397 1.010.194 1,016.816 1.010.603 1.016.224 1,016,794 1.017.521 1.016.670 1.016.553 1,017,290 
Excess nulllalily c3rer I 353 354 354 353 353 354 354 353 353 354 
Erl inulcd p,osenl valtrs d lultlrc 
avc,~ge c ~ r n i n g r  ' (I 72.807 101,206 122.583 144.83G 171.164 200.7i9 239.297 292.306 303.368 1.336.996 
E r l i ~ ~ m t c ~ l  v ~ h l a  01 pra~htclivily tors h 25,759,743 35,054,800 43,330,585 51.101.222 00,474,103 70,977,220 04,654,004 103.320.204 135.491.662 472.069.865 

Notes: 
' B j rad  on W l l O  oir q!mlily grl ldcl in~ and high E S ~ ~ ~ W ~ E S  of Oslro's dose.rcsponsa lllnction (Supporting Tlllllc 7.10). 

' This is l lm (II~~C~CIICO in  atnbieni PM ,, cor~crn l r~ l ion 2nd l lm Wl lO air qualily q~tidclino (Suppolling Tolllc 7.10). 
' Crttdo d c j l l ~  !a10 for 1 0 9 5 w ~ s  urad due lo i~nav;lilobilily 01 1996 ligltrc. 
' Pop!~lolion al risk is lol.ll NCR popl~i>lion (Sco Sltppolling Tablc 7.13d). 
"EI l i~~ulcd v ~ l u a  of Iuh!rc oalningr oi indivirll l~ls 31 lho tmdian agc o l  1110 ~ Y E I ~ ~ E  l i i ~  ~ ~ p ~ c 1 ~ n c . y  01 lhi~lll (S11~i)04ling Table 7.151. 

Sofrccs o l b ~ s i c  dnta: 
C ~ ~ r r r n l  L ~ l ~ o r  Sl~l isl icr. Ucconrlrcr 1996, [)OLE. 
OEtlR.NCR Ollico. 
l ~ ~ l e g ~ . ~ l e t l  S t ~ ~ v o y  01 I l o ~ ~ ~ o l ~ ~ l t l ~ ,  Oclobo~ 11105. NSO. 
I'liilippinc Ir,~lilulo lor DOVC~O~II)CII~ Sl\~dios. 
Pl>~lipl>inc S1;llislical Yc~rlrook, 1995. 
r ? ~ j @ ~ l ~ d  Popt~ialion lor NCR 1000.7050. HSO. 
Ycad,ook 01 Lnbar Slnlirlicr. 1005. 0OI.E. 



(I" llcsocl 

- 

Varirbla code l i t  2nd 3rd 4th 5th 6111 7lh 0th 9th 10th 

f<rrrrh?r 
lC] : (611110J ' lb] 

(81 = lc l  ' Ill ' 191 ' lhl 

ill = 11) . 11Il 
lk l  = 111 ' lc l  
11) : (k) ' (5 5(/) 
I,,] > 1,) '(,>,I 

S0lili (.1 01 li, ,liC OdIa 
clnrr,,, I .,tmr S~.,,,,U~~. narilll~,cr 199,; no1 E 
Ilf N I l  Ehll< I llcl) 

intepra!ed survey ol ~lol~6cliald6. Oclobol 1995 NSO 
Phlllpplne IlLallh SIJIISIITS 1992 
PIIIIII:,,,,I~ I,IS!N~,~C log D L . Y ~ I O P ~ ~ ~ I  S t t~ l fe r  
l',,,,,pp,,,e sl;lllllc4l Yrrlliooh. 1998; 
P#olected PopaIat~~r> 101 NC R I9902050 NSO 
s i r l b u n k o 1 l  dior  Sl.tbal,rr. 19.05 DOlE  



Sul)porI i l lg Tallle 16.2.3 
Cosl of Mcclicalion fo r  Lower Respiratory Il lness and Ctirorlic Brot lcl i i t is 

NCR, 2001 -WITH DIESEL DESULPHURIZATION 

(I11 pesos) 

Lower Respiratory Il l t icss Cliroll ic Bronchit is 

111co11ie Decile Nu!riber o f  Excess Total Cost o f  Nunil)er o f  Excess Total Cost o f  
Morbitl i ty Cases " Merlicalio~r " Morl)rtlity Cases '' Medical ion 2' 

(JJI pesos) (I11 pesos) 

1 sl 33,164 161.094.539 2,040 8.758.333 
211~1 33,222 161,370,345 2,044 8,773,817 
3rd 33,177 161,161,010 2.041 8,761,947 
4111 33,170 161,127,140 2,040 8,760.1 05 
5111 33.158 161,067,080 2.040 8,756,840 
6111 33.177 161,157.529 2,041 8,76 1.758 
7111 33,200 161,272,649 2,042 8,768,016 

8th 33,173 161,137,804 2.041 8,760,685 

0111 33.169 161,119.276 2.040 8,759,678 

10111 33.193 161,236.030 2.042 8,766,025 

NOICS' 

"rrollr St!pl>otting Table 7 . 4 4 .  

" Eltrrnbcr 01 cxcuss inort,idily cases ' ~nioilntlln cost o l  llrctlicalio~l (Sllpl)ottlng Ta1)le 7.12). 

" Flnrn Supl>olli!lg Talrlc 7.45. 



Sup~iurl ing TaMe 16.2.4 
Excerr Moft,idity Cases frolu Lower Rcspiralory Illness 

NCR, 2001 .WITH DIESEL OESULPHURIZATION 

(In ~pcsos) 

Cl~ange in risk 01 
chronic hronchilis ' 0.1043 0. 1043 0.1043 0 1033 0.1043 0.1043 0.1043 0.1043 0.1043 0.1043 
Poplllalion al risk ' d 317,827 318,389 317,958 317.892 317.773 317.952 318.179 317.913 317.876 318.106 

Excess n,orb!dlly c a s t s  33,164 33.222 33.177 33.1 70 33.158 33.177 33.200 33.173 33.169 33.193 

Noles 
'See Supparlmg Table 7.10. 

' Tllis is the dilfcrence in at~lbicnt PM ,,Iconcentration and lllc Wt lO air qllalily g~lidcline. (Slrpporting T;sble 7 I l l ] .  
' poplll~lloo a1 risk are lllose below 15 years old lor NCR since llrc ~ g c  brackol def~ocrl by Ostto (17 ycars and bcluv,) is no1 available (Supporting Tablc 713n). 

F~, , l l l , ld  

(c) = (01 ' (hl 

(el = ( ~ 1  . (dl 

OEllR.tlCR OKlce 
. 

~ro jectcd Popt~Blron lor NCR 1990-2050. NSO 
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Srlppo'ling Table 16.2.6 
Excess Rar],iralory Syml,ton, Days 

NCR, 2001 - W I T H  DIESEL DESULPI-IURIZATION 
(In pesos) 

Notes' 
S c c  S~ippottcng Tablc 7.10. 

'This is tho dilferencc m amrbienl PM ,, concenlralion and llie W H O  air quality guideline. (Supporling Table 7.10) 
' Popul~lion 21 riskaco those above 19 ycarsold lor NCR (Supporling Table 7 . 1 3 ~ ) .  

Sources of basic data: 
DEIGR-NCR Gfficc. 
Projected Paptllalion !or r!CR 1990-2050. NSO. 



Table 16.3 
Value of Health Damages froni PMlo Exposure by Income Decile 

NCR. 2002- WIT14 DIESEL DESULPHURIZATION 
(In mil l ion pesos) 

1st 2nd 3rd 4th 5111 6111 7th 0th 9111 10th Total 

Mortality 
vn l l ~e  of ~ ~ ~ o ~ l u c l ~ v i l y  loss 30 I I 50 59 69 0 1 97 118 155 512 1.243 

Morbidify 
Vallre o f  work days lost 
Cllroillc i~~onch l l l s  (2) 0 05 0 07 0 08 0 10 0 12 0 14 0 16 0 20 0 26 0 91 2 092 

c o s t  o f  rt icdicatior~ 
Tolal(3j 221 -722 221 221 22 1 22 1 222 221 221 221 2.214 

Cllrot~i(: I ~ ro t~c l~ i t i s  11 11 11 11 11 11 11 11 11 11 114 
Lower respiralory illness 210 210 210 210 210 210 210 210 210 210 2.100 

Respiratory syrnploni days 8.23 8 21 0.23 0 23 0.23 8.23 0.24 8.23 8.23 8.24 82 

TOTAL = (1) + ( 2 )  + (3)  251 263 271 200 20 1 303 319 310 377 765 3.459 

Sources: 

Scqq>orlirlg Tablor l G  3 1 la 16.36. 



Stjpporling Table 16.3.1 

Value of Foregone Enroi rqr  Due l a  Morlalily 

NCR, 2002- WITH DIESEL DESVLPHURIZATION 
(11, pesos1 

Variable code 1 st 2nd 3rd 411, 5th 6th 7th 8th 91)) 10th 

nose-qcsponsc coclficiclll ' 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

,:l~.mgo in  PM ,,, ~ ~ l y l ~ c l n l  ' 1) 48.12 48.12 48 12 41) I ?  48.12 48.12 48.12 48.12 48.12 48.12 

cllongc in PIIM) dtlo to rcd'n in PM c 0 063 0.063 0.063 0.063 0.063 0 063 0 063 0.063 0.063 0.063 

Cludc death rate ' d 6.1 6.1 6 1 G I  6.1 6.1 6.1 6.1 6.1 6.1 

Popul3lion a1 risk ' 1,019,938 1.051.794 1,050,371 1.050.151 1,040,759 1,050.349 1.051.099 1.050.220 1,050.099 1.050.860 

E~ccss  rm11~Iily CJSCS I 401 401 '101 40 1 401 401 401 401 401 401 

Esll8rulod present Vnl!lo 01 fltlure 
ilver3gc c ~ ~ o i n g s  ' 9 73,714 10?.421 1?3,966 146.458 173.081 203.028 241.977 295.580 367.661 1.351.970 

~ a l i ~ ~ u l e d  vjtt8e ol product8vily loss h 29.534.997 41.109.648 49,690.13? 58.6CC.623 69,336,970 81,379,394 97.060.589 118.462.440 155.348.830 542,171,365 

NNes 
' Q ~ s c d  on W l i O  air q ~ ~ ~ l t l y  gttidcllne and high eslinuler of Oslro's dasc.rcsponsc hlnclion (Scippo~Bng Tnt,lc 7.10). 

:This is tho dlfforcnco in acnl,i~nI PM ,,,concontrolion and l l ~ a  Wl lOair  qtraliry gcridclinc (Supporting Tal>tc 7 101. 
c,,ldc i tu~l lb  ,210 for 1395 w s  <,red d m  lo tmovail~bilily a l  1996 tigore. 
Pop~t l~ l ion  a l rbk  is t o l ~ l  NCR poptllalion (So0 Supporting Tabto 7.l3d). 

'Est inuled vatuc of lhlt~tc ~arntngs of individuat$ at ltm rncdivn age of Ihc avcragc life expeclancy a1 billlt (S~pportir?g Table 7.15). 

Sources of basic dala' 
Ctlrrenl Labor Staltrlics. Decdrnbcr 1998, DOLE. 
DENR-ICR Office. 

I11I~gr3tod Sltwny 01 Hou$cl~oldo. October 1995. NSO. 
Phtlippinc lnst~lk~lo for Ocvcloplnctlt Stttdics. 
Philippine Stalislical Ycalbook. 1996. 
Projeded Papr~taliora for NCR 1990-2050, NSO. 

Yearbook o l  Labor Slati$lics. 1995. DOLE. 



69CZIG 019'192 69V'6GI SGZ'CBI SIO'lEl ZUQ'!II I 1LHllb Y!;D'CH 111'69 SVl'GV ' 'I,)&, I,, ",,,#.A $~~lP,,,#,~:] 

1101 062 122 191 LS I 621 111 1 tci 11 SF 111 'I$ ,,,,,+ ~.~.~,,~~,~.~I~~~,.~~L~,~.~~,~LL~~,~.~ 

206 206 LOG Zllt 7.06 Zuli iuli illti LIW 2116 I ItlM 

BVI'I 9VII 9VI'I BY1 I DVI I n1.1'1 01.1'1 v1.1'1 OPI I YDI'I U LIY Il 
<*..,r,, ,,.,r>, 1*~~,,.",,8<.', 

tZV'9L CZP'BZ EZV DL FZV'9L CZF'IIL ELP'!IZ 721. OL CZI. !L CLV DL CZV9Z I (,"Ll 1,',<'1 11a11"",12;, 

189'1 IBB'L 188'1 180'1 I09 I 109'1 1UB'I 1b'R I 14'1 19R'I *as<.., 111p1c1111111 ~lo.loltl!lll 10 lilllllll!ll lldtl,IIIIl53 

09 0 09 0 09 0 09 U OD 0 09 0 U9 U <I!$ U U!I 0 UD U (I >$\'I UOI)I.~IIIII#L'$I ilJllll IYIII'j 

PB U PB 0 P8 0 P8 0 I,* 0 IN 0 V8 U V<Il PR 0 VU 0 0 ,, i,,'., I""",L",:I"13 

~1890 ELOB o CLU~ 0 ci.119 o utin 11 C/U!IO ~LUD 11 ov!~u ELII!~~ clan o I ",,,~,~,~"<l~!~~,,<~l~"~l~n~,,~~~lo -,,'.,A (;I 1" 3lP,,S 

6VV'S GPV'S GVVS Gvvs li1.l. 5 (WV F libP S livl,'F GVI'S Gl,V 'i SIIIII I~IUIII :II>IOII~?<>L ~rirl ~:711'>*/llli,ll('ly 
VI VI PI PI ?I Y I Y I vl H VI I' ~l,~l?otl.t WI#~#>I>OI,I ~II~~III) lilt1 <loll~~l ILII~ 1~11 
SEVUO SCVUU SLVU 0 St1.00 FCPII 11 '.t1.u0 ~.;Ev~I 11 s~:1.01~ ~C1l1u 'rib1l 0 1,. ,,,, ,.,,, <,"< ,,,c I ,.,<r"",,,>~;~l;~,~.l,., 
ZI 81' 21 8P 21 BY 21 UV 2 I IIY LI 111. 21 LIV CI IIV 21 VV 21 Ilv (I , ','I<! \<# *li##VL, ., 
C060 0 COG0 0 COG0 0 EUGUU EUGU U CWa 0 L(niO0 IlNiO 0 LUGU U tVGll0 tw, ~o,~~~~~~~~ +<um>,lwt <%W(I 



S u l ~ p o r t i ~ i g  Table 16.3.3 
Cost of Medication for Lower Respiratory Illness and Chronic Bronchitis 

NCR, 2002- WITH DIESEL DESULPHURIZATION 

(In pesos) 

Lower Respiratory Illness Chronic Bro~ ich i t is  

Iticome Decile Number of Excess Total Cost of  Number of Excess Total Cost o f  

Morbidity Cases " Metlication " Morbidity Cases " Medication " 
(In pesos) (In pesos) 

Notes: 
"From Strpporfing Table 7.54. 

"Number 01 excess morbidity cases ' minimum cost of tnedicalion (Suppolling Table 7.12). 

F,om Sup(,otling Table 7.5 5 .  



S~~l>j>o,li,t(~ T:bl,le 16.3.4 
Excess l i lorb i~ l i ly  Cttrer lrolti Lower l?l:s(,iralory Illl,esr 

NCR, 2002. WITH INESEL flI-'SlILPIl(lRIZATlON 
(Ill pesos) 

l)osc.,csponsc cocllicicnl ' a 0.00230 0.00230 000238 000230 0.00230 0.00230 0 00238 0 00238 0 00230 0.00238 
C113ngo in PI410 ' b 4 8 l ?  48 12 48 12 SIB 12 ~111. I 2  40.12 ~10.12 40 12 40.12 40 12 
CI13ngo in risk e l  
~l,conic brollclulis ' c 0 1145 0.1 145 0.1145 0.1 145 0 1145 0 . l l 4 5  0.1145 0.1145 0.1 145 0.1 145 
Popt!l~lion al #irk ' d 320.316 3?8.886 3.'0.451 328,382 328.?60 328,441 328.679 328.404 320.366 328,604 
Excasr ~norbidlly CJSCS c 37,603 37,669 37.618 37,610 37,596 37.618 37.644 37,613 37.609 37.636 

. . - . - - ,  

S c e  Suppofling Tablo 7 10. 
'This is Ihe dtllctcnce in an!bianl PM ,e conccnlralion 2nd l l le WIIO air qttalily gtridclinc. (Sllpporlillg T31,lc 7.10). 
'Poi~~~l.lliol~ JI risk w e  those below I 5  ycacs old for IJCR lioca tho nge blackel delincd by Oslro ( I  7 ycacs and I,clow) Ir no1 available (Sllpporling Tablc 7.132). 

Socrrccs olf lsr ic dare 
DEIIR.1ICR Oll~cc. 
Proj~clocl Pop~rl,?lloo for ElCR 1990.2050, 1.150. 





Supporting Table 16.3.6 
Excerr Rerl,iratory Sylnl~lom Days 

NCR, 2002- WITH DIESEL DESULPHURIZATION 
(In pesos1 

Variable code I r l  2nd 3rd 4111 5111 61h 7111 8111 9111 10111 

Noles' 
' Set Suppeflrng Table 7.10. 

'Tliis is Ill@ dillcfence 10 ambient PM ,ocooc~n l~~ l i on  and lho WliO air qualily g<,idflin~. ( S ~ ~ p ~ o l l i n q  Tablo 7.10). 
' Papt~l~lion 11 tibk arc Il~oso abovo ID ycmr old lor WCR (Sopparling Tabla 7.134. 

Socrrcer 01 l>osic dnla: 
DENR.NCR Ofiico. 
P,ojcclod Popctlalion lor NCR 1990~2050. NSO. 





Sopporting Table 16.4.1 
Vnhte 01 Foregone Earoings Due to Mortalily 

NCR, 2003- WITH DIESEL DESULPHURIZATION 
(11, pesos) 

Varia1,lc code is1  2nd 3rd 411, 5111 611) 711, 6th 9th fO1h 

Dorc.rcsl,onre cacllicicnl ' 
Clbangc in PM ,, (nglsclnl ' 
cllangc in P,(M) due lo rcd'n in PM 
C ~ d c  de3lll rale ' 
Popul~lion a1 risk ' 
~ ~ c c s s  nnalat~ty cases 
Esli,mlcd picscnl v ~ h l a  ol RIIUIC 
avctapc eauaingr ' 
Eslirxutcd v ~ i u c  ol produclivily loss 

Noles: 
' Basad on WHO air qualily g!lidclina and high ~ ~ I i m t c s  01 Oslro's dosc.r~~ponsc lunclion (Supporling Talllo 710). 

'Tl,ir is Ill0 dillorcnco in zmbicnl PM ," concontralion and l l l~ WIIO air qualily guideline (Sup"or1Ing Tahlc 7.10). 
' c c t x ~ o d o ~ ~ t t  ,210 lor 1995 WAS used duo to ~a~avail~bil i ly 01 1096 ligt~ro. 
' Poptalalion 31 uisk is tola1 PlCR popldblion (SEO W,pporling T ~ b l o  7.136). 

Er l i~wlod Y~IIIE of ltt1!1ro calrl lng~ 01 Indiv id~~IS 31 111c nadian agc ol Ill0 average lilc orpcclancy ol bir111 (Suppo!ling Tablc 7 . 1 3  

Fan~lt,la: 
(cI e (allOD) ' Ib) 

(I) . lc) ' (d110001 ' ( 0 )  

(11) = (0 . (9) 

Sotrrces a1 Lleric data' 
Cutlanl Labo, SI~tislics. Doccmbo# 1996. DOLE. 
DEbIR.NCR Ollico. 
klfgralad Stlrvoy 01 llet~rolloldl. Octobcr 1995. NSO. 
Pl>ilippino lh~slit~tla lor Dcvclop~ncnl Sltldior. 
Pllilipplno Slnlir l ic~l Yca,book. 1996. 
P,ojcclcd Pop!>l>liot> lor NCR 1990.2050. NSO. 
Ycorbook of l.obor Slalirlics. 1095. DOLE. 
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Support ing Table 16.4.3 
Cost of  Meti icat io~i for  Lower Respiratory l l l l iess and Cl!rorlic Broncl1itis 

NCR, 2003- WITH DIESEL DESULPHURIZATION 
(In pesos) 

Lower Respiratory l l l ~ i ess  Clironic B ronc l~ i t i s  

Income Decile Nurnber of  Excess Total Cost of Ntrmber of Excess Total Cost of 
Morbitl i ty Cases " Met l icat io~l  Morbidity Cases " Medication 

(In pesos) (In pesos) 

Nofus: 
" Froon S~lpporling Ta l~ lc  7 6 . 4 ,  

:' hh~mbet of excess nlorbidiiy cases ' rniinirn~rm cost 01 me~licaliorr (S~l~lpolling Table 7.12) 

"Froln Sllppolllnl) Table 7 6.5. 



Supporting Tal,le 16.4.4 
Excess Morbidily Cases Iron? Lower Res1,iratory l l l r~e r r  

NCR. 2003- WITH DIESEL DESULPI4URiZATION 
(In pesos) 

~ose-rcsponre cocllicicnt ' B 0.00238 0 00238 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238 0.00238 
Change in PMlO ' b 52.74 52.74 52.74 52.74 52.74 52.74 52.74 52.74 52.74 52.74 

change in tish 01 
chronic bronchilis ' c 0.1255 0.1255 0.1255 0.1255 0.1255 0.1255 0.1255 0.1255 0.1255 0.1255 
Pop~~lation at fisk ' d 339.150 339.750 339.290 339.219 339,092 339.283 339.525 339.241 339.202 339.448 
Excess rnolbidily cases e 42.567 42.643 42.585 42.576 42.560 42.584 42.614 42.579 42.574 42.605 

Noler '  
S e e  Suppo~ting Table 7.10. 
'This is  ,he dincreoce in ambient PM ,a concentration and the WHO air qt~ality guideline. (Supporling Tablc 7.10). 
' poptllalion at risk are those below 15.years old for NCR since the age bracket defined by Ostro (1 7 years and below) is not available (Suppodiog Table 7.13a). 

Formula: 
(c) ' (4 . (b) 
(c )  = (c) ' ( 4  

Sourcer ol basic dala: 
DENR.NCR Onice. 
Projecled Pop,rtotiao for NCR 1990-2050. NSO 
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Sr,pporli,rg Totde 16.4.6 
Excess Respiratory Sy!nptom Days 

NCR, 2003. WITH DIESEL DESULPHURIZATION 
(Irt pesos) 

Variable code 1st 2nd 3rd all! 5 th 6111 7th 8th 9th 10th 

~ose-response coe~tcienl ' il 0 2740 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740 

Change in PMlO ' h 52.74 52.74 52.74 527.1 52.74 52.74 52.74 52.74 52.74 52.74 

C h ~ n g c  in liak 01 c 
chronic bronchitis ' 14 45 14.45 14.45 14.45 14.45 14.45 14.45 14.45 (4.45 14.45 

Population ot uisk ' d 644.786 645.926 645.052 644.917 644.677 645.039 645.499 644.960 644.885 645.353 

Excess morbidity cases e 9,316.954 9,333,426 9.320.799 9.318.840 9,315,365 9,320,598 9.327.256 9,319,457 9.318.385 9.325.138 

. . . . . . . 
S e e  Suppoding Tvblo 7.10. 
T h i s  is the dillercncc in ambient PM ,,concentration and tllc WNOair qoality yuideiinc. (Supporting Tnblc 7.10). 
' Pop~tlalion at risk are thore above 19 years old lor NCR (Supporting Table 7.13~). 

Formula: 

lc) = (5) ' fb) 
(c) = (cl ' (dl 

Sources ofber ic  dale' 
OENR.NCR OMCO. 
Projcctcd Popolation lor NCR 1090-2050. NSO 



Tablc 16.5 
Value of Health Damages from PM,, Exposure by Income Dccile 

NCR, 2004- WITH DIESEL DESULPHURIZATION 
(In million pesos) 

1st 2nd 3rd 4tli 5111 6th 7111 Dtli 9th 10th Total 

Morlalily 
Value of pruduclivily loss 39 54 65 77 91 106 127 155 203 709 1.626 

Morbidity 
VC7/i/e o f  work days lost 
Chronic brorichilis (2) 0 0 6  0.08 0.10 0.12 0.11 0.17 0.20 0.21 0.32 1.12 2.56.5 

Cosl o f  rileclicafion 
Tolal(3) 372 373 372 372 372 372 372 372 3 72 372 3.721 

Chronic bronchilis 19 19 19 19 19 19 19 19 19 19 192 
Lower respiralory illness 353 353 353 353 353 353 353 353 353 353 3,529 

Respiratory symptom days 10.53 10.55 10.54 10.53 10 53 10.51 10.54 10.53 70.53 10.54 105 

TOTAL = ( I )  + (2) + (3) 411 426 437 119 463 479 499 527 576 1.003 5,349 



Supporting Table 16.5.1 

Value of Foregone Earnitlgr Due to #orfalily 

NCR. 2004- WITH DIESEL DESULPHURIZATION 

(In pesos) 

Variable code 1st 2nd 3rd 411, 5th 6th 7111 8117 9th 10th 

Dosc.respanse caeMcicnl ' ' 

Change in PM,,, ltr9lscln) ' 
clnngc it, Pr(M1 rltm lo red'n in PM 

Cttldc death lalo 

Popttl~tion at risk ' 
Excess rortaiity cases 
Estimled prescnl value of luture 

avetage earnings ' 
Eslinuled v a l ~ !  ol productiviiy loss 

Noles- 
' B ~ s e d  on WHO air qualily guidolit,e and lhigh ertimtcr olOstra's dose-rcsponse funclion (Supporting Table 7.10). 

'This is lhf difference in ambient PM ,ocancentration and the WHO air qualily guideline (Supporting Table 7.10). 
' Crudo death rate lor 1 9 9 5 ~ s  vsureddue lo onavailsbilih, of 1996 figure. 

' Populalion at risk is lolal NCR poptrlalion (Sce Supporting Tabla 7.13d). 

Eslinulcd wlue dfulure earnings d individuals a1 the median age of the avcrage iile expeclancy at birth (Supporting Table 7.15) 

Formula: 

(c )  = (a11001 ' (b) 
(I) = (c) ' (df10001 . (e) 

(hll 10 ' 19) 

Sol~rcer olberic data: 
Currcnl Labor Statirlicr. Docambar 1996. DOLE. 

DENR.NCR MTice. 
Inlegraled Survey of Households, October 1995, NSO 

Philippino lnstiltrlo lor Dcvclopmenl Slndics. 

Philippino Stalistical Yoarboak. 1986. 
Projected Pop<rlalion lor NCR 1990.2050. NSO. 

Yonbook of Lobor Stat~slicr. 1905. DOLE. 



Su11111~)tllt~!j Tilhlt 16.5.2 
Vahlc o l  Wolk Days L o r i  D s r  toChfonlc B4onchlllr 

NCR. 2004- WITII DIESEL DESULPHURIZIITIO1I 
1111perorl 

V a r l ~ l ~ l c  code 111 2nd 3rd 4th Slh 6th 71h 8th 9th 10th 

l l ~ ~ ~ c ~ ~ ~ s ~ ~ o r ~ ~ c  c o ~ l l ~ c ~ ~ ~ ~ l  0 0003 0 0003 0 0903 0 0903 0 0903 0 0903 0 0903 0 0903 0 0903 0 0903 
Ch.>t\go ( m  lvM,.' b 57 71 57 71 57 71 5771 57 71 57 71 57 71 57.71 57 71 57 71 
,'l#.m!lu in 11AO pet lpe!>o" I~C,  yeel 00521 00521 00'121 00521 00521 00521 00521 00521 00521 00521 
11AIl ~pc, fptson lwr < l a # " " , $  l , ~ o ~ t r l $ ~ l ~ s  e(,#sode <I I 4  I 4  14 14 14 I4 14 14 I4 14 
I.!<III~ILIII~ C.I>CI IIIIU lo <I>IYIIIC 1~4~~!~~P#Ios 5.449 5.449 5.44!1 5.4111 5.448 5.449 5.448 5.449 5.449 5.448 

S11.1rr. 111 15 y ~ . # o )  181~1 ~ 1 8 1 1  .(li~%vv 111 181.t1 11~1~~~1.~18t~ I 0ti1173 0 61173 I1 iilll'l O ti873 00873 06873 06073 06873 0 8873 06873 
I : ~ t t ~ ~ l t % y t ~ ~ u ~ ~ l  i . 8 1 ~ "  ll 0 84 0 04 I1 114 11 84 0 84 0 84 0 84 0 84 0 84 064 

1 .~I1w 1.wo 1).1111(.11)1111111 i . 1 1 ~  11 ll tin 0 60 0 till 0 611 0 till 0 00 0 60 0 00 0 60 0 60 
I:>l,,t&rlecl !81lr8,l#vf (I I.IIIIII.IVVII i ~ ~ ~ ~ f l ~ l # l # l y ( ~ ~ , ~ ~  4 I.HII7 I.807 1.11141 1.81~7 1.887 1.1407 1.807 1.087 1.887 1.887 
EIIIIII,IICJ Iolill liA11 I 26.423 26.423 26,123 20.413 28.423 26.423 26.423 26.423 26.423 26.423 
Esl<inatr.<l lolrl cxrr.rl 

11Al) k 1.377 1.377 1.317 1.377 1.377 1.377 1,377 1.377 1.377 1.377 ' 
Wl l l  I 1.082 I.OIi2 1082 1.082 1:0112 1 082 1082 1.082 1.062 1.062 

I:,l~,#~.~lecl .dul~f.lgc i l . t ly  r.#l#rll!lr 01) 58 78 05 112 132 155 185 226 297 I034 
e,lltt~.blcd vdliw 01 WUL 60.998 84,753 102.503 121.195 143.224 168.006 200.234 244.591 320.789 1.118.756 

NUICI 
' SC* S,I~POIII,I$ l l l l .  1 10 
' 11115 1% llic dlnf.ICnTo in ilrnl~~rlr~tPhl,.~anrcnlraDnn and tho WllO i l l r  q~ral,t~~~8itlePno, lStqiporlin$ l i l l ~ l e  7 10) 
a l l w  .ovcr,bgs> I l A l l ~ l ~ ~ ~  I<> LI#I<I~I<. l ~ ~ ~ ! ~ c l ~ ~ l ~ ~  #> 14 d , ! ~  lsa81>potl41#g l d l ~ l u  7 11) 

rdcn I,~,,,~ 
' 1!192 1#n#uc 
"S1,l>o<llll,10 T.,ll" 7 I 7  
'writ. = ~ A I > .  (5 5171 . SCC S,I"J,OIII,I* 11I1I. 7 14 

Fornu1,r 
ICI : ( ~ ~ t t n o l  ' 11,) 
181 : 101 . 111. I01 ' 1111 
Ill = I0 ' If11 
1x1 : 11). I0 
111 = lk l  ' I5 5171 
1111 = (1) . (111) 

.<<>,,,CC>S ,,lI,d,,Cd,,l,, ~~ ~~. 
L..ba#rnl L,tlra! Sl.tlal~rr l l s r u ~ ~ ~ l ~ v ,  ID90, IlOLE 
DEPIR.PICI1 OILco 
Ih~loglrlud SllwE~ O I I I I I I I I U I ~ ~ ~ ~ ~ ~ ~  OCIUIII 1995. FISO 
l l l~d~p~~~OO 1 le.lllll Sl. l l lr l lr l  19!12 
F lh lh~>~~nu II),IIIIIIU 1c), O~YI~IOIIIIIEIII S ~ I X ~ ~ U L  
I P l ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ o  $l,tt#$l#<al Ycd!lwok 199d 
I'rojor(0d P~oi~l.l lOll lor 1.11:11 1990.1010 PISO 
Yongaoo* ol ~ r u u t  SI,~l~sl~r, 1934 UOLE 



Supporting Table 16.5.3 
Cost of Medication for Lower Respiratory Illness and Chronic Bronchitis 

NCR, 2004- WITH DIESEL DESULPHURIZATION 

(In pesos) 

Lower Respiratory Illness Chronic Bronchitis 

Income Decile Nitmber o f  Excess Total Cost of Number of Excess Total Cost of 

Morbidity Cases " Medication *' Morbidity Cases 3' Medication " 
(In pesos) (In pesos) 

Noles: 
"From Supporting Table 7.7.4. 

"Number of excess morbidity cases ' minimum cost of medicalion (Supporting Table 7.12) 

"From Supporling Table 7.7.5. 



Supporting Talrle 16.5.4 
Excess Morlridily Cases frotu Lower Rerpiratoty l l lners 

NCR. 2004- WlTl i  DIESEL DESULPIILJRIZATION 
(It1 I,CIOS] 

Dose-response cocllicicnl ' a 0.00238 0.00238 0.00238 0.00238 000238 0.00238 0.00238 0.00238 0.00238 0.00238 
Cllanqc in PMIO ' b 57.71 57.71 57.71 57.71 57.71 57.71 57.71 57.71 57.71 57.71 
C l ~ ~ n q c  ih risk 01 . 
chronic bronch!lis ' c 0.1375 0.1373 0.1373 0.1373 0.1373 0.1073 0.1373 0.1373 0.1373 0.1373 
Popu l~ l~on  31 risk ' d 350.342 350,901 350.487 350.413 350.282 350,479 350.729 350,436 350.396 350.650 
Exccrr t,~orl>~<l~ly Casts c 48.118 48.204 40.138 10,128 48.1 10 48.137 48.172 48.131 48.126 48.161 

Note$' 
'SEE Suppoftioq T ~ b l o  7.10. 
'This is llto dilicrencf in ambitnl P M  ,, conccntalioa and lhs WHO air quality guidclinc. (Supporting Tablc 7.101. 
' Pop111alion a1 ,ask arc ihosc bclov, 15 years old lor ElCR rincc lhc aqc brockel donned by Oslro (17 years and below) is not available (Suppolling Table 7.1311. 

Fo,,,,,,la 
(cl a (31 ' lb l  
(a) = (c) ' (tll 

So,rrcsr o l h o ~ i c  dola: 
DEPIR.I,ICR OIf~ca. 
P,oicclcd Pop~~la l ion lor NCR 19DO.2050. NSO 



Slllq)orling Talllc 10.5.5 
Excess Morl~ictity Cases lrotr, Chronic Broncllitis 
NCR, 2004- WITH DIESEL DESULPHURIZATION 

(In ['esos] 

-- 

~me-response coe~ficient ' a 0.0000918 0.0000918 0.0000918 0.0000918 0.0000918 0.0000918 00000918 0.0000918 0.0000918 0.0000918 
Cl~ange in PMlO ' I) 57.71 57.71 57.71 57 71 57.71 57.71 57.71 57.71 57.71 57.71 

Change in risk 01 
cilronic bronchitis ' c 0.00530 000530 0.00530 0.00530 0.00530 0.00530 0.00530 0.00530 0.00530 0.00530 
Population at tisk d 558,732 559,720 558.963 558,815 558.637 558,951 559.350 558.882 558,818 559.223 

Excess lnotbidily cases e 2.960 2.965 2,961 2.961 2.959 2,961 2.963 2.961 2.960 2,963 

Nores 
S e e  Suppoiling Table 7.10. 

' Ttlis is the diflerence in a~nbierit PM,, concentration and ttie WHO air qllalily gt,idelit~e. (Sllpporlfng Table 7.10). 
' Pop<tlalion at risk are ll~ose above 25 years old for NCR (Supporling Table 7.13b). 

Sot~rces of basic data: 
DENR-NCR Olfice. 
Projected Population lor NCR 1990.2050, NSO 





Table lG.G 
Value of i-tealtll Damages from PM,, Exposure by Income Decile 

NCR, 2005- WIT14 DIESEL DESULPHURIZATION 
(In million pesos) 

I st 2nd 3rd 4th 5111 6th 7th 8th 9th 10th Total 

Mortality 
Val~re of proclr~clivity loss 46 65 78 92 109 128 152 186 214 851 1.951 

Morb~dlty 
Vallre o l ivork  days lost 
Clrron~c bro~icllltls (2) 0 07 0 10 0 12 0 14 0 17 0 20 0 23 0 28 0 37 1 30 2 979 

Cost o f  medication 
Total (3) 504 505 505 505 504 505 505 505 505 505 5.047 

Ctironic hroncllilis 26 26 26 26 26 26 26 26 26 26 260 
Lower respiratory illness( 478 479 479 4 79 478 479 479 479 4 79 479 4,787 

Respiratory sympfom 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)  551 570 583 597 613 633 658 691 749 1.357 7,001 

Noles: 

Respiralory symplom days are no1 irbcll!dcd in llic voluolion 

Sources: 

Sllppolling Tables 16 6.1 lo 16 6 6 



Supl>orling Tal,lc 16.6.1 
Value of Foregone Enrnings Due l o  Morlality 

NCR. 2005- WITH DIESEL DESULPHURIZATION 
(In ~peros) 

Dosc.rcsl,onse coellicionl ' 
C I ! J ~ ~ O  in PM ,,, (rngiscrn) ' 
C I I ~ O ~ O  i f )  I'llM) rllto lo 1ctl.13 irt PM 
(;r!~du i l c~ I I t  tJla ' 
Poptjlalion a1 risk ' 
Excrrs oxr~ l~ l i l y  c ~ s c s  

Esli,wled prcrcnl vnlllc 01 lulllro 
avcragc ~ ~ l n i n g s  ' 
E ~ l i , ~ I c d  v a l u ~  01 1~10~111Clivily loss 

Nates: 
' B>sed en WtIO oir quality gljidolino and high orli!lular 01 Oslro'r doso.rwponre function (Supporting Tnblo 7.10). 

' This l r  lhe dilloronco In ambienl PM lo concantralion and tho WHO air qualily guidolino (Supporting Tablo 7.10). 
' Crude dcalh ralc lor 1995 was urad duo lo unavail~bilily of 1996 figure. , 

' Populalion 01 risk is lolal NCR popololion (See St!pporfing Tablo 7.13d). 

' Erli,mlcd vnluc ol  It~lt8,o eaoings of individuals at Iho median agc of lllc average lilo cxpeclancy at birlll (Suppolling Table 7.15) 

Sources d1,asic &lo: 
Cufranl l.~ber Sli>lirlicr. Docenlbcr I99G. DOLE. 
DENR.NCR Ollicc. 
lhlcgralcd Stfwcy 01 tlo~8rol~eldr. Oclolror 1995. NSO 
Fl>ilippi<lo lnsl i l~~la for Dovnlapmanl Sludior, 
Philipl)i,~o S l ~ l i ~ l i ~ o l  Yootbook, 1996. 
P,ejaclo<l Popt~lation lor NCIi l990.2050. NSO. 

Yc~tlrook al I .~bor  S l~ l i r l io .  1995.001.E. 
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Supporting Table 16.6.4 
Excess Mor1,idity Cases from Lower Respiratory Illness 

NCR, 2005. WITH DIESEL DESULPHURIZATION 
(In pesos) 

Variable code 1st 2nd 3rd 4111 5111 611, 7th 8111 9th 10th 

C1~~11go io ribk 01 . 
cllron,c bronchitis ' c 0.1577 0 1577 0.1577 01577 0.1577 0,1577 0.1577 0.1577 0.1577 0.1577 

popcd~f~on 21 risk ' d 361.903 362.543 362.053 361.977 361.842 362.0-15 362.303 362.000 361.959 362.221 

Excess morbidity czses  e . 57.083 57.184 57.107 57.095 57.074 57.106 57,147 57,099 57.092 57.134 

S c c  S~ippocling Tablc 7 10 
' Tliir is the dillerencc in ambienl PM co,lcenlrslion and the WHO air qtmllty gilideline. (Supporting Table 7.10). 

 lalion lion at  rirr JIG those below 15 years old lor NCR since tho age bracket defined by Ostro (17 years and belovi) is not iVailul,lc (s~pporf ing Tvblc 7.13~3). 

Forrrrula 

('1 = ( 8 )  ' (b) 
@I = (cl ' (dl 

Sowrce.: ofbesic rlala: 
DENR-NCR Office. 
Projected Popc~l3lion lor NCR 1990-2050, NSO 
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i 

SIIJ>JI~I~~II!J T;ll~lc 10.5.5 
Excess Morllillily Cases lrolrl Cl~rotl ic Broricllitis 
NCR, 2005- WITII DIESEL DESULPHURIZATION 

(In (~esns) 

Dose.response coellicienl ' a 0.0000918 0.0000916 0.0000918 O.DO00918 0.0000910 0 0000916 0.0000918 0.0000918 0.0000916 0.0000918 
Cliange in iJlvl10 ' b 66.27 66.27 66.27 6627 66.27 66.27 66.27 66.27 66.27 66.27 

Cliange itr risk ol 
cllronic broncl~ilis ' c 0 00608 0,00608 0.00608 0.00608 0.00606 0.00600 0.00608 0.00608 0.00608 0.00608 
Popt~lalion at ~ i s k  d 577,170 578.191 577.109 577.207 577,072 577.396 577,809 577.325 577,259 577,677 
Excess motbidily cases e 3.51 1 3.518 3.513 3.512 3.51 1 3.513 3,515 ' 3.512 3.512 3.515 

Notes: 
S e e  Supporting Table 7.10. 
? Tlris is the rlillererrce in atnbienl PM,, concentration and the WHO air qualily guideline. (Sclpporling Table 7.10). 
' Populalion at risk are those above 25 years old lor NCR (Supporting Table 7.13b). 

S~lllCeS Of bdSiC (Idla: 

DENR-NCR Olllce. 
Projecled Poptrlalion lor NCR 1900.2050, NSO. 



Stlpporting Table 16.6.6 
Excerr Respiratory Symplorn Days 

NCR, 2005- WITH DIESEL DESULPIIURIZATION 
(1,) pesos) 

Cllallyc in risk of c 
cllronic bfond\ills ' 18.16 18.16 l 8 l G  1816 18.16 1816 18.16 18.16 18.16 18.16 

Pop~~ la l~on  a1 risk ' tl 688.044 689.261 680.328 688,184 687.927 688.314 688,805 688.229 686.150 688.649 

E x c c ~ s  niolbidily cases c 12,494,184 12,516,273 12.499.339 12,196,713 12,492,054 12.499.069 12,507,998 12.497.540 12,496.103 12,505,156 

NNrS 
S e c  Supporting Table 7.10 
? Tlbis is the dillcrcncc 3rnbicnl Plul ,, coocenll~lion and lllo WHO air qllolily yuirlclinc. (Suppolling Table 7.10). 
' Poplrlallo~> 21 fiak arc Itmse above 19 years old lo, NCR (Sllpporling Tablc 7.13c). 

Sor,lces ofbasic data: 
OEEIR-NCR Olficc. 
Projected Populalion fa# HCR 1990.2050, NSO 



Table 'l6.7 
Value of Health Damages from PM,, Exposure by Income Decile 

NCR, 2006- WITH DIESEL DESULPIiURIZATION 
(In ni i l l ion pesos) 

- - -- -- - 

1 s t  2nd 3rd 4th 5111 6th 7th 8th 9th 10th Total 

Mortality 
Value of produclivily loss (1  53 73 89 105 121 145 174 212 278 969 2.222 

Morbidity 
Valoc of work days lost 
Cl~ronic bronchitis (2) 0.08 0 11 0 13 0.16 0.18 0.22 0 26 0.31 0.41 1.43 3.284 

Cost o f ~ ~ ~ c d i c a l i o r r  
Total (3) 640 650 649 649 649 649 650 649 649 650 6.493 

Cliroliic Ihrollchitis 33 34 33 33 33 33 34 33 33 33 335 
Lower respiratory illness 616 617 610 618 615 616 616 616 616 616 6.158 

Respiratory symptom days 14 07 14.10 14.08 14.07 14.07 14.00 14.0.9 14.08 14.07 14.08 141 

TOTAL = (1) + (2) + (3) 702 724 738 754 773 795 023 801 927 1.620 8,718 

J~JoIES: 

Rospirnlory sy8nplofn clays arc no1 includod in Ihc valualion 



Table 17 
Fuel Tax Rates and Fuel Consumption 

Before and Ater the Oil Industry Dereslation 
NCR, ZOO1 

Type of Fuel Consuml~tion I' Tax Rate 
(In liters) (In Plliter) 

Before deregulation Leaded premium 

(1996) Rebqllar 
Unleaded 

Average gasoline tax " 

After dere~wlation 
(200 1) 

Diesel 
Ratio of diesel-gasoline tax 

Leaded preniiuin 
Regular 
Unleaded 

Diesel 
Ratio of diesel-gasoline tax 

Simulated new diesel 
31 t i n  riltes Leaded premium 

(2001) Rebvlar 
U~lleaded 

Average gasoline lax 

Diesel 

Notes: 

' I  Rli.1 cansumpiion data bctbre derrcolntion mas obtitined lium tRB.  

Fuel consumption dam nficr dcrepalation were ahlained liom Table 5. 

" \\lei Jitsd rvsrrsc. &nsurnption levels used as wciJ>Lq. 

" 0bt;tincd hy ijlcreasine dicssl ias rates to olmin the pre-dcre~ulation diesel-gasoline lax mtc 

Sources ulh;iric dam: 

F.nei%y Reg~l;ktory Bonrd 

hl:messn. i.1 ;!I. i;sc ol'Fuzl Tin Dihmtiation in \'r.bicuiit~. I'ollotion Conwol in Metro hl;tniia. 1797. 











. . 
\'clticlc tlistitncc l i u e l ~ ~ r  " (In tells) 

, . I ,  
~ r t d  l i ue l  l ~ ~ ~ ~ ~ ~ l l c ~ l  

( h n l y e : ~ r )  (I?W 2011 1 zonz.' 20113  zoo.^ zoos 20116 2 0 0 1  2 0 0 2  21103' 2 0 0 4  2005 2006 . . 

Cars 9.002 0.63 30.319 32.229 34.259 36.418 38.712 4 1 . l 5 l  171 181 193 205 218 232 

UV 30,006 0.91 354.159 376,471 400,189 425..IOI 452.201 ' 480.690 9,709 10.320 10.970 11,662 12?396 13,177 

I3uses 37.507 1.52 11,778 12,520 13,309 1~1.1~18 15.039 IS.')X6 673 716 76 1 809 860 914 

'I'rocks 37.507 1.52 93.027 98.888 105,I I 8  11 1.740 118.780 126.263 5,318 5,653 6,009 6,387 6,790 7,217 

Noar: 

" I:,ont Suppu!!inp l'nhl. 6.3. Uislmca tr:t~cll~d i s  adjttrlcd ~ x i ~ g  thc ndjunsml hclor in Supportirg 'Tvbl~ I 8  6. 

" Froin Tnl,la I. 
ss (vcI~,cIc >tack* , ~ t ; , p ~  disctnc? u n i ~ ~ i o ~ ~  r,tclor), i-velticlc type, j-rwl 
I I 

" I .O\V<~ <Iiesel s,l<o tnwun I w  SOj 25w v~SC), 13 ~ ~ ~ I ~ , ~ I ~ S ,  !vlticl> ;are ill !I)< rc>!w c ~ f ~ ~ : ~ ~ t i ~ ~ o l : ~ l ~  ~!\:tllcr, (Scc St~~qwrt i~~g 'l'%tl>le 18.5) 

" I:rom Sapl>oititg T:l,lc 6 4. 

SO!I~CCS or knit dnlit: 

Il~~vironrnsslnl M;tn;#gcment Burcnu, 

Air linhrzioia Invct~huy Tot Mohii Vul~iclcr in Mdro Mnr1il80, 1991. AOII 

I.smcl1 na,rna~utlios OIlirs. 





Supporting Table 18.6 
Implied Diesel F w l  Consumption by Vehicle Type 

Based from the Process Ratcs 
NCR, 2001-2006 

Type of Veh~cle I' 

Cars 30,319 32.229 34,259 36.4 18 38,712 41,151 
UVs 354,159 376,471 400,189 425,401 452,201 480.690 

Buses 1 1,778 12,520 15.309 14,148 15,039 15.9Sfi 
Trucks 93.027 98,888 305,118 11 1.740 118,783 126.263 

Averaze distance 

travelled ' I  

(WseIiicle/)r) 
Cars 12:OOO 12,000 12,000 12,000 12,000 12~000 
UVs 40,000 40,000 40,000 40,00il 40,000 40,000 

Buses 50,000 50,OOll 50,000 50,000 50,000 56,000 
Trucks 50,000 50,000 50,000 50,000 50,000 50,000 

Fuel ~ f i c i e n c ~ '  
( W l i )  

Cars 17.49 17.49 17.49 17.49 17.49 17.49 
UVs 12.02 12.02 12.02 12.02 12.02 i20Z 

Buses 3.76 3.76 3.76 3.76 3.76 3-76 
Trucks 3.76 j.76 3.76 3.76 3.76 5.76 

Implied Fuel 

Consumption '' 
(In million liters) 

Cars 21 22 24 25 27 ZS 
UVs 1,179 1,253 1,332 1,416 1,505 1 ;600 

Buses I57 166 177 188 200 215 
Trucks 1,237 1,315 1,398 1,486 I ,5SO 1,679 

TOTAL 2,593 2;756 2,930 3,115 3.31 1 3:519 

Actual Fuel 

Consumption " 1,945 2,068 2,198 2,336 2,484 2.640 
(In million liters) 
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Suppofllng Table 19.2.6 
EXCESS Respiratory Symptom Days 

NCR.2002 - WITH DIESEL TAX RESTRUCTURING 
(In peror)  

~ ~ ~ e - r e s p o n s e  coellicient ' 
Change in PMIO' 
Change in risk of , 
chronic bfonchills . 
p ~ ~ ~ ~ ~ t i o n  at risk' 

Excess rnorbidlly carer 

' i;supponinb Table 7.10~ 
'ibis is the dinerefice in arnbienl PM,; concemrabon and the WHO air qualify guideline (Su~porting Table 7.10) 
: populauon alriskare lhore above 19 years old lor NCR [Supporting Table 7.13~1 

sources dbasic data: 
DENR-NCR 06ce.  
p~~jected Populalion Ior NCR 1990-2050. NSO. 
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Supporting Table 19.4.3 
Cost of Medication for Lower Respiratory Illness and Chronic Bronchitis 

NCR, 2004 -WITH DIESEL TAX RESTRUCTURING 
(In pesos) 

- Lower Respiratory Illness ~h;onic Bronchitis 

Income Decile Number of Excess Total Cost of Nurnber of Excess Total Cost of 
Morbidity Cases " Medication Morbidity Cases 3' Medication a 

(In pesos) (In pesos) 

Notes: 
"From Supporting Table 7.7.4. 
"Number of excess morbldily cases ' minimum cast of lnedicaliol~ (Supporting Table 7.12) 

"From Supporting Table 7.7.5. 



Supporting Table 19.44 
Excess Morbidity Cases from Lower Respiratory illness 

NCR. 2004 - WiTH DIESEL TAX RESTRUCTURING 
(lo pesos) 

variable code 1st 2nd 3rd 4th 5111 6th 711, 8th 9th 10th 

- - -~ 

ooreresponre coefficient ' 0 00238 0 00238 0.00238 0 00238 000238 0.00238 0 00238 0 00238 0 00238 0.00238 

Change in PM1O ' b 45.48 45 48 45 48 45.48 45 48 45.48 45 48 45 48 45.48 45.48 

change in ,irk of 
chronic bronchills ' 0.1082 0.1082 0 1082 0 1082 0 1082 0 1082 01082 0 1082 0.1082 01082 
~opulalion st r i r ~  ' d 350.342 350.961 350.487 350,413 350.282 350,479 350.729 350.636 350.396 350,850 

Excess morbidity case% 37.921 37.988 37.936 37.928 37.91 4 37.935 37.962 37.931 37.926 37.954 

Notes 
S e e  Supporting Table 710. 
r h i r  is the d~nerence in ambieniPM,iconcentraflon and the WHO air qualily guideline (Supgorting Table 7 101. 
' populallon at risk are ihase beloiv 15years old fog NCR since \he age bracket dellned by Ostrm (17 years and belaw) Is oaf available (Supporting Table 7 13a) 

sources 01 basrc dab: 
DENR-NCROMioe. 
Projected Population for NCR 1990.2050. NSO. 
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'T:,l,Ic 19.5 
\';~l!s orl lr isl t ln l);<r##:t.cs fvurn I'hllll L!rposvll.c Iby Isrsr l t r  1)crilu 

NCII, 20115 - \V1'1'l1 I)II~,SICI, TI\S IIBSI'IIUCI'UIIING 
( I t #  tnllli8?1~ l,cstm) 

Irl 2ud 3 r d  JIII Sl1& 611, 7111 8 th  9111 10111 Tulol 

hl,,*,llly 
V.tlue of productivity i u ~  (I) 35 49 59 69 82 96 I15 140 183 640 1,468 

hlorhicl i ty 
1 kbte ~j 1110rk (1.1,s 1011 

Chronic broltciiilis (2) 0.05 0.117 0.09 0.1 1 0.13 0. I 5  0.17 0.21 0.28 0.98 2.241 

Chronic Irroncltitis 20 20 20 211 20 20 20 20 20 20 196 
Lower rerpir:!lory i l lnes 360 361 360 360 360 360 360 360 360 360 3.602 
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Suppofling Tahle 196.4 
~ x c c s s  ~ o r b i d i t y  cases from ~ a w e r  ~ c r ~ i r a t o v  lllnars 

NCR. 2006 -WITH DIESEL TAX RESTRUCTURING 
On peror) 

Variable code 1st 2nd 3rd 4th 5th 6111 7th 8th 9th l o th  

ooze-rerponse caenslenl ' 
Change in PMlO ' b 

Change in rlnkof 
chronlc bronchltls : 
~opvlaf ion a l  risk' d 
Excess morbidity ca re r  

' See S~pponing Table 1.10. 

I rhlr is the dinerence m ambjenlPM,; concentration and the WHO air quailly gvideline. (Svpponing Tahle7.10). 
Population a l l i r k  ate those below 15 years old lor NCR since :he age bracketdef#ned by Ortm (17 yeair and below) ~snatavailable [Supponing Table 713a). 

Famuia' 

(GI = la). lb) 
(el = (<I. (dl 

Sovrcer olllsrrc data: 
DENR.NCR Onice. 
P~ojecled Population lor NCR 1990-2050. NSO. 
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Sup~orting Table 19.6.6 
EXccrr Rcrpiratory Symptom Dayr 

NCR. 2006 -WITH DIESEL TAX RESTRUCTURING 
(In paror) 

Yiari.l,lr codc I>< 2nd 3rd I l h  st!# 6111 7113 till 9113 10th 

 ore-rerponse coeficient ' o 27 10 o 27-10 o.~~.I(I o.2i.10 o 27.10 o Z~.I(I o 27-10 o.?ldo U?7.10 0:2740 

change in PMIO ' b 115s s l s s  $.I (ii '.I 5s I& 58 5.3 IX (1.58 I n s 8  IISX I n J x  

Cllangein nsk of 
chronic bronchitis' 1.1 96 11.96 I t.96 1.1 96 I.! 96 1.4.96 11.96 1.1% 10.96 14 96 

Population at risk' d 71u.750 112.007 111.o.13 i to.s l i .~ 7IU.6?9 711.(1?8 7 l ! . I 6  110.911 710,859 711,314 

Excess rnorbidilycarer It16311119 IV.6.IX.943 10.61.1.06 10,632.1L81 10,6?6337 10.6.3.1.3116 IU.61!.902 10.633,001 10,631,782 10.639.486 

Noier. 
S e e  Supponing Table 7.10. 
? 7hi5 IE lhedinerencein amblentPM,,..concenlratlan and the WHOair quality guideljne. (Svpponing Table 7 10) 
: ~opulat ian atrisk are those above 19 years old lor NCR (Supponlng Table 7 13cI 

Formula 
(cI = (dl . (bl 
le) = (cl ' (dl  

Sources ofbasicdata: 
DENR-NCR Ofice. 
~ ~ o j e c l e d  Population for NCR 1990-2050. NSO. 
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