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PREFACE

tn response to a request from the Government of the Republic of the Philippines, thé
Government of Japan decided to conduct the Master Plan Study on Luzon Island
Strategic Road Network Development Project and entrusted the study to the Japan
International Coopération Agency (JICA).

JICA sent to the Philippines a .studv team headed by Mr. Kunihiko Sawano, Katahira
& Enginéers-lnternational and composed of members from Katahira & Engineers Interna-
tional and Nippon Koei Co., Ltd., twice between March 1992 to March 1993.

The team heid discussions with the officials concerned of the Government of the
Philippines, and conducted field surveys at the study area. After the team returned to

Japan, further studies were made and the present report was prepared.

| hope that this report will contribute to the promotion of the project and to the

enhancement of friendly relations between our two countries.

| wish to éxpress my sincere appreciation to the officials conce_rned of the Govern-
ment of the Republic of the Philippines for their close cooperation extended 1o the team.

July, 1993

~ Kensuke Yanagiya
President

" Japan international Cooperation Agency






S July 15, 1993
Mr. Kensuke Yanagiya

President,

Japan International Cooperation Agency

Tokyo, Japan :

Dear Mr. Yanagiva,

Letter of Transmittal

We are pleased to submit to you the Final Report of the Master Plan Study on Luzon
Island Strategic Road:Network Development Project. The report contains the advice and
suggestions of the authorities concerned of the Government of Japan and your Agency
as well as the formulation of the above mentioned master plan.

This report presents: a master plan for major road network development in Luzon Island
to support the balanced regional development in the island. The master plan consists of
91 road projects. Taking into account the priority of the projects and the possibie in-
vestment amount, the impiementation scheduls is developed for three six-year programs
and recommendations to facilitate the impiementation are made.

In view of the urgency of developing the strategic road network and the need for socio-
economic development in Luzon Island as a whole, we recommend that the Government
of the Philippine materializes this plan as a top priority. :

We wish to take this opportunity to express our sincere gratitude to your Agency, Minis-
try of Foreign Affairs and Ministry of Construction. We also wish to express our deep
gratitude to the Department of Public Works and Highways and other authaorities con-
cerned of the Government of the Philippine for the close cooperation and assistance
extended to us during the course of the Study.

Very truly yours,

Kunihiko Sawano

Team Leader,

Master Plan Study on Luzon
Island Strategic Road Network
Development Project
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"LUZON ISLAND STRATEGIG ROAD NETWORK
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LGU : Local Government Unit .
o - Land Transportatlon Office
MICT . Manila International Container Termmal
NCR. : National Capital Region

NCSO : National Census Statistics Office
NEDA National Economic Development Au‘thonty

NEPC :° National Environmenta! Protection Council .
NIA i ‘National Irrigation Administration

NSCB : National Statistical Coordination Board

PAL  : Philippine Airtines o

PNOC : Philippine National Oil Company

PNP  : Philippine National Police

PNR : Philippine National Raillways

PPA . Philippine Poris Authority

PTA 1 Philippine Tourism Authority

AADT : Annual Average Daily Traffic -

ADT = : Average Daily Traffic -

ANF  ©  Air Navigation Facilities

ANRN : Arterial National Rojad Network
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IEE
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PMO
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PCU
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PTS
PWA
RCDG
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RLBU
ROW
SL
TC

VAT

U VEH :

Gross Provincial Domestic Product
Gross Regional Domestic Product
Gross Value Added

. "Hourly Factor

Inbound

Initial Environmental Examination
Locally-Funded Project

Luzon island Strategic Roads
Letter of Instructions
Motorcycle

Net Reproduction Rate

" National Statistics Office

MNet Value

Nationwide Traffic Counting Program

Outbound :
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Origin-Destination
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"Project Dascription ' o
- Project ldentification and Programming System

Project Management Office
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Remark: Exchange Ratesare 1 US$ = P 27,184 and 1 = ¥ 3.9

_Vi.i—‘

as of June 9, 1993.



TABLES

Table 1.1-1
Table 1.1-2
Table 1.2-1
Table 1.2-2
Table 1.3-1
Table 1.3-2
Table 1.4-1
Table 1.4-2

Table 2.1-1
Table 2.1-2
Table 2.2-1
Table 2.2-2
Table 2.2-3
Table 2.2-4
Table 2.2-5

Table 2.2-6

Table 2.2-7
Table 2.2-8
Table 2.3-1

Table 2.3-2

Table 2.3-3
Table 2.4-1
Table 2.4-2
Table 2.4-3
Table 2.4-4
Table 2.4-5
Table 2.4-6

Table 2.4-7-

Table 2.4-8

Table 2.5-1 -

Table 2.5-2

- Table 2.5-3
Table 2.5-4
Table 2.5-5
Table 2.5-6
Table 2.6-1

Table 2.6-2
Table 2.6-3

Table 3.1-1
Table 3.1-2

Name of Provinces and Its Land Area..... ITTINTR
Siope Classification by Region..........cc.cciiiiiinnneionneeinne.
_Summary of Physiographic Condition for Each Province...... '
Gaologic TIME..vuiicer e e errrrrraraeeerrenas
Nermal Monthly and Annual Rainfall.....uee
Mean Monthly and Annual TEMpPerature ...ooueeereeeersriaessanns
List of Active VOICANOS ..evuvuurvereveeeriinanisssisinrsiee s

Frequency of Tropical Cyclone in the P.A. R (1948 to 1991}

Number of Local Administrative Unit in thé Study Area.......
Socio-economic Indicators of the Study Area ...... e eeeaans -

Land Area Classification by Slope Degree in the Study Area

Present Land-Use in the Study Areéa........icc.oiviiinnn
Present Lowland and Upland Use in the Study Area ............
_Present Agricultural Land Use in Lowland ......... R
Presfent'Agricultura! Land Use in Upland ................. s '
Agricuitural Land Development Status.........coeeets AU

------------------

------------------

..................

errarargarnaiTuny

..................

..................

..................

Bemderaaurisaiannn

..................

Reforestation and Forest Conservation Area in the Study Area ...............

Other Protection Area in the Study Area.......cccceiiiiininnin,
Population Trend of the Study Area, 1960-1990.....cuvve.n.n.
Population Distribution by Province in 1990 ...
Inter-Regional Migration during 1976-1980...........c... e
GRDP Distribution by Region in 1990.......cccccviiinieninnnnnn,
GRDP Distribution by Sector in 1980 .........cccoiiiiiniiininnnn
Past GRDP Growth DY SECOT.....ve.veriveeseeirereeererenesierenes _
Per Capitd GRDP ..t ier e e et ee e et e e e
GPDP Estimate in 1990........ccciin
Employment Status in 1988...icvceiiiiieniieeeceeeen e evrrereans )
Per Employed Population GVA by Sector in 1990.......0ceeeet '
Average Family Income and Expenditure in 1988 ..... rreevena
Major Crops Harvested Area in the Study Regions .............

Palay and Corn Production Growth Trend

{1986-1988 10 1988-1990) ...c.civierrirerirarearesrreseninssneseanns
Crop Production Estimate in 1990 .....ccooiiiiiiiiiininniicinnnne
Livestock Production Estimate in 1990,
Fishery Production Estimate in 1990 ...,
Forestry Production Estimate in 1990..ceovvveeeesieerreeeeenns
Official Mining and Quarrying Production in 'the Study Area.
Manufactunng Establishments in the Study Area (1990} ...
Tourism Development Status in the Study Area .................

Previcus Functional Road Classification ................. PEUTON
Relationship Between FRCS-88 and PRCS-91 ......... R

_ \’lﬂ —

------------------

..................

..................

..................

..................

..................

..................

"
12
13
14
18
19
21
26

29
32
33
33
36
35
37
37
38
39
40
42
45
45
46
46
47
48
48
49
49
50

51
55
55
56
56
57
58
60

67
68



Table 3.1-3
Table 3.1-4
Table 3.1-5
Table 3.1-6
Table 3.1-7
Table 3.1-8
Table 3.1-9
Table 3.2-1
Table 3.2-2
Table 3.3-1

Table 3.3-2-

Table 4.3-1
Table 4.4-1
Table 4.5-1
Table 4.5-2
Table 4.5-3
Table 4.5-4

TJable 4.5-5

Table 4.5-6
Table 4.8-1
Table 4.8-2
Tabie 4.8-3

Table 5.%1-1

Table 5.2-1
Table 5.2-2

Table 6.2-3

Table 5.3-1
Table 5.3-2
Tabie 5.3-3
Table 5.4-1

Table 5.4-2
Table 5.4-3

Table 5.4-4

Table 6.1-1
Table 6.1-2
Table 6.1-3

Table 6.2-1
Table 6.3-1
Table 6.3-2
Table §.3-3
Table 6.3-4
Table 6.3-5

Growth of Road Length {1961-

1990} vueeireresieearnnnn e et eer e teeri

: Exrstlng Road Length by Class in the Philippines ....coccciiiiiniininicinien,

Exrstmg Road Length by Pavement Type in the Philippines........c.ccevevenns

Road Density by Road Class ..

...........................................................

Road Density by Pavemen_t TW DB itinianiraerinraraiirsresaninransrinansns FETTN

Road Length by Surface Type,

Summary of Existing Bridges ...

Condition and Width ....c..vvereevvaiirrnirnne

...........................................................

Summary of Road Dlsaster Survey........... e e

. Road Damaged by Mt. Pinatubo Eruptlon ettt e rrraaaaaen
_Present Con_drtlon and Density of Surveyed ROA evvvneiiriniireerienreeinns

Completel!nCom'p!ete/ImpaSsabie Links of Surveyed Road .....................

Number of Hegistered VEhiCles-199T civiviieiriieiriieeenrerrerierereesenreseeees

List of Traffic Survey Stations

...........................................................

Average Capacity of 'C'ommodity Vehicles ..... et aeee e et
Average Payload of Commodity Vehicles................. ereeenne eeieereaeeee
Percentage of Empty Commodity Vehicles..... aerneas errerrarerrerretreetatannivin
Average Capacity of Passenger Vehicles ..........oceoeiviiieiiien e
Average Occupancy of. Passenger Vehicles.......covciiiiiiininicin i
Trip Purpose of Passenge'r Vehicles ...ooovvviniiiiniinaion et iemeereeeiaraaan
Passenger Regional OD Matrix - 1992 ..o iee e
Commodity Regional OD Matrix - 1992 ................. v seeiereerirereasaneanaaas
Vehicle Regionar OD Matrix - 1992 ... S SO P

Mode ShAres ..ovvevveeeeeieinnenns

...........................................................

Rail Passengers and Cargo Movement ... i
Rail Passengers OD Movement - 1891 ................... PUP PR
Rail Cargo OD Movement - 1990................ P
Cargo Movement at Luzon Island Ports - 1990 ...ciiiiviiiiiiinicciicinnienns
Coastwise Domestic Passenger Traffic....................... e
Intra-Island Coastwise Cargo Old Matrix......cocooiviseinnnn. arereeasasneresannsines

.Domestic Air Passenger and Cargo Movement - 1991/92 ......................

Luzon Intra-Istand Air Passengers OD Matrix - 1991/92....... Cerrerariersarens
Luzon Intra-Island Air Cargo OD Matrix - 1991/92 ................... SUVPTT

-Air Cargo Main Commodities - 1990, .. e

GRDP Growth Target (1993 98) U S TN f et e
Government Expendlture Program (1993- 98) .......................................
Sectorat Allocation of Medium-Term :

Public Investment Program {1993-98) o
Regional Industrial Centers (RICs) Target (1 993 ES 1=
Government Infrastructure Investment Program {1993 28).........
Future Prolects of PPAin Luzon Island............ic.ceeevenns T, T
Prolectrons of Air Passengers of Selected Airports in Luzon Island..........
Present and Proposed Runway Dimensions ... i eaaes

Proposed Investment Program

............................................................

.__ix__

69
70
71
73
74
80
83 -
90
94

103

105

111
113
119
120
120
122
122
122
141
142

143

151
154
155
155
158
169
159
163
164
164
164

166
167

167
169

A7
179

179
180
181



Table 7.2-1
Table 7.2-2
Table 7.2-3
" Table 7.2-4
Tahle 7.3-1
Table 7.3-2
Table 7.3-3
Table 7.3-4 .
Table 7.3-5
Table 7.3-6
Table 7.3-7
Table 7.4-1
Table 7.4-2
Table 7.4-3
Table 7.4-4
Table 7.4-5
Table 7:4-6
Table 7.4-7
Table 7.4-8
Table 7.4-9

Table 8.3-1
Table 10,2-1

Table 11.1-1
Table 11.2-1
Table 11.2-2

Table 12.2-1
Table 12.2-2
Table 12.2-3
Table 12.2-4
Table 12.2-5
Table 12.2-6
Table 12.2-7
Table 12.2-8
Table 12.2-9
Table 12.2-9

Table 13.2-1
Table 13.2-2
Table 13.3-1
Table 13.3-2
Table 13.4-1
Table 13.4-2
Table 13.5-1
Table 13.5-2

Projected Life Expectancy at Birth......uiviiis v, i’
Age Spacific Fertility Rates (Per 1,000} i1,/ eeins SR
Regional Population Foracast by PPP and Modiﬁcatlon .......... '
Poputation Projection by Provmce..-........................-......;...:..
- Land Use Framework in the Study Area....... ST P '
Agricultural Land Use Plan in Lowland ......... ST S
Agricultural Land Use Plan in Upland...: ...............................
Crops Potentlal Yiald Estlmate....; ..... reveresveennren e aanrs
Potentiat Production Estimate for Crops. i i
Production Potential for Other Agricultural Products .............
Agricultural Potential Producthn Value Estimate ....vvvveeernees
Assessment of GRDP Target in 2020 ..ccceervereeseenressinsnin
-GRDP Target for Socio-Economic Framework......ue.civeiues e
Assessment of Agricultural GVA Target in 2020 ....... Cevesrnieas
Agricuitural GVA Target in 2020.....c.iivueelvieneensreaenerennes
Economic Framework up to 2020 .00 iiiiiiieeeiriiiee et a e
Gross Provincial Account up to 2020 ......ccievinn; SO o
GPDP Growth Rate by S6CI0F....ccvivviien, rerenre e
Future Agricultural Production Estimate.........ccoocveeinnis ereens
Future Family Income and Expenditure Estimate...... eriearrees

Regional OD Matrices - 2020.....0ccccernenne. et e
Network Value of Basic LISR NEtWork ........eieeeeeeeeeessienn,

Present Condition of LISR Network .............. — e
Type of Work and Selection Criteria............ Vereraiaane R
List of Identified Projects..... e reeremrrrareartesbeanarraaa et rreains

Labor COSt c..vvverereeereeneriieneenene riereeeeerees
Price of Main Materials......................';. ........................ e
Hourly Cost of Construction Equipment ........ rrrieirrerresireenes
Direct Unit Cost of Major Construction Works ............. reenenns

Direct Construction Cost for Fach Type of Road Constructton

Typical Road Project and Terrain ................ TS P
Direct Cost of Expressway Constructlon..' ...........................
. Detailed Indirect Cost Ratio to EDC.....ccoovievune. [ rvreasiian
Project Cost {1} ererenrreaseienenis
Project Cost {2} it

Economic Evaiuation by Slmpllf:ed Method...._ ......................
Scheduling by SCenario A v eirraece i i '
Priority and Ranking of LISR Project by Scenario B...... rereres
Proposed-Schedule by Sce'nar'i_o O NS
. Standard CONStTUCHON PO .......ccciveveivsiiieeieessssesssennennns
Annuat Implementation Schedule of LISR Plan.....................
Fue! Tax Revenue in the Philippines - 1992.......... SR '
Projection of Vehicle Tax Revenue in Luzon Island ......c.........

................

................

................

................

................

................

................

.................

................

................

................

................

................

.................

----------------

................

................

................

................

................

.................

................

185

- 186
‘187
188

180

191
191

192
192
193
193
194

195

1956
195
196
198
189
201
202

212
241

260

263

269

277
278

279
280
281

282

288
- 288

291

292

296

1 297

298

301
305

309
313
314



Table 14.1-1 -

Table 14.1-2
Tabte 14.2-1
Table 14,2-2
Table 14.3-1
Table 14.4-1
Table 14.4-2
Table 14.4-3
Table 14.6-1
Table 14.6-2

Table 15.3-1
5

Table 15.3-2 -

‘Table 15.3-3
Table 15.3-4
Table 15.4-1

Prdduc‘tivity and Development Potential by Zone................

Share of Road Investment in Government Capital Formation

Basic Vehicle Operating Costs as of March-1992 ........ VTN
VGC Coefficient by Road Condition ............ T,
. Economic Cost of LISR Project cive v P

Cost Be_néfi_tiCash Flow of LISR Master Plan ................. s

Economic Evaluation Result ........ ST
Economic Evaluation indicators of LISR Project..................
. Price Ditference Between Metro Manila and Region ............
Commodity Price Reduction by LISR Plan.....c.cocoviiieninann,

Forests and National Parks in Luzon Island.........coviievnennnns
Tourist Spots in Luzon Island...........c....... e COPUT
Distribution of Ethnic Groups in Luzon Island - 1986 ..........
Community Forecast Stewardship Agreements.- 1990........
Check List for Initial Environmental Assessment ...

_Xi_

------------------

..................

..................

..................

..................

.................. -

318
319
321

321

323
324
326
327
330
330
339
340
342
342
347



FIGURES

Figure 1.1-1
Figure 1.2-1
Figure 1.3-1
Figure 1.4-1
Figure 1.4-2
Figure 1.4-3
Figure 1.4-4
Figure 1.4-5

Figure 2.1-1

Figure 2.2-1 .

Figure 2.2-2
Figure 2.2-3
Figure 2.2-4
Figure 2.3-1
Figure 2.3-2
Figure 2.3-3
Figure 2.3-4
Figure 2.3-5
Figure 2.5-1
Figure 2.5-2
Figure 2.5-3
Figure 2.5-4
Figure 2.5-5
Figure 2.6-1
Figure 2.6-2
Figure 2.6-3
Figure 2.6-4

Figure 3.1-1
'Figure 3.1-2
Figure 3.1-3
Figure 3.1-4
Figure 3.1-5
Figure 3.2-1
Figure 3.3-1

Figure 4.3-1
Figure 4.3-2
Figure 4.4-1
Figure 4.5-1
Figure 4.5-2
Figure 4.5-3

GeographlcaE and Topographical Map of the F’hlllppmes.._ .......................

Toctonic Features of the thppmes ............................................... S
. Geographical Distribution of Climate in LUZON......ciociienn e, erererierensanas
~ Active and Inactive Volcanoes in the Philippines ................ SR
Earthquake Generators in the Philippines......... eeieierasennerrardansantaararans
Epicenter of Major and Strong Earthquake ......
Tsunami Prone Areas .......iivoceeeeoeersinnin Cirenene ST
Frequency of Tropical Cyclones Over Each Geographical Zones
in the Philippines for the Past 44 years (1948-1991}.....ccoociiiiininininnnnnn.
.Adrnini's;tr‘at_ion Map.in the Study Area....c.ceveieiiiidorinnd vt
. Present.Land Use in the Study AFEa..cirieieni i reereennerrraares S
Present Land USE MED «c..oveieeveesivissirsseiissssnesseeseenss STTUUUIRR e
Agricultural Land Development Status by Study Provmce .......... T
Protection Area in the Study ......coeeesiiecienennieeenns S e,
Past Popuiation Trend in the Study Area..............ov.. et e e e e ib———.
Population Distribution by Age and Sex in the Study Area (1990} ..........
Population Iricrease by Provinge ...l
Population Density by the Province.........cc.cc i trerssrerenrenrasarasans
Municipal Population Distributio'n in Luzon Island - 1890............oceiin
& Major Crops Harvested Area by Region........cceeivivimmieeieiicsineennennnennnn,
Palay Production by REgION ....cccveeeevveeseireneerneereenens e reeeanenen errares
Corn Production by Region ......... N
Other Major Crops Production by Region............ e P
Unit Yield of Major Crops by Region......cooivvniiiiiiiinnn i,
Min'ing and Quarrying Production in the Study Area ....... v
Manufacturing Establishment in the Study Area.....c..ccoeininininnnn.
Industrial Developmeht in the Study Area ...............
Tourism Development in the Study Area .......eeeereeeemereeeaneens [
Conceptual Road Network by Administrative Classification....................
Growth of Road Length.......cooviiminini i s rareasereranenres
Road Density in Luzon Island ...
Existing Road Condition ......cocooovviiviicriiciiiiiiiiiisis i aasaaea s raes
EXISTING BrAGe CONGIION .. vvereereeeeiesreesesesessesseeesersressrsrnseresssesses e
Disaster Potential Sections ........ciceiiniinisninivinin rrrererreerernerrrirrn
‘Road Link Evaluation by Condition c....coooeviii it e enanes
Growth of Registered Vehicies ........................... - Cerereieens
Vehicle Composition by Region - 1997 .....coeiieerineeenens e
'Stations of Traffic Surveys......... et ert et reerea e e rieee ettt
Share of Heavy VehicleS ...u.cvcviveeireeiene.ns et ey r e et rans -
Actual and Target Sample Sz ....coveiiieiiiniii e it
Estimated Commodity Share .c...ocovvivrririiiiiin s s

_Xi_i_

Page

10
16
17
22
23
24
25

27

31
34
36

. 38
39
40

42
42
43
50
51
51
53
54
57
59
59
61

64
69
75
81
86
a1

101

110
111
114
118
118
121



Figure 4.6-1 Flow Map of Updated Traffic Volume Data ....... e 125

Figure 4.6-2 Present Traffic Volume-1992 ...........cccceeeeeee ettt rerr ey ra 127
Figu're 4.7-1 Effect of Road Condition on Vehicle Share ....ccovvvniciiii i e 130
Figure 4.7-2 Effect of Trip_ Length on Vehicle Share «.i.c.ivuveriieeeeenen, P 131
Figure 4.8-1" Establishment of Present OD Matrices for Vehicles............ivcin, 133
Figure 4.8-2 Establishment of Present OD Matrices for CommOdities ..........e..eviven.. 133
Figure 4.8-3 Zoning System of Luzon Island.............. Seernrreraiaieseens e e 136
F_igui‘ef4.'8-4 Node Link system for Traffic Asmgnment TP, e et et © 136
Figtire 4.8-5 Provincial Desire - Line Chart for Passenger Trips - 1992.........covvivennen, 138
Figure 4.8-6 Generated and Attracted Provincial Commodity Trips - 1992 ....... TUTPT 139
Figufe 4.8-7 Generated Provincial Vehicle Trips - 1992 ..ol e aas 140
Figure 4.8-8  Generated Passenger Trips - 1992 .........ccceveennnnnns e s 141
Figure 4.8-9 Regional Passenger Trips Desire - Line Chart - 1992 ......ccoiviineervienennnn, 144
Figure 4.8-10  Regional Commodity Trips Desire - Line Chart - 1992 ......cco.oveverevenrnnns 145
Figure 4.8-11 Regional Vehicle TripsDesire'- Line Chart - 1992 ..o i, 145
Figure 4.8-12  Generated Regional Passenger Trips - 1992 ..., e 146
Figure 4.8-13  Generated and Attracted Regional Commodity Trips - 1992 ...... Ceveerr e 147
Figure 4.8-14 Generated Regional Vehicle Trip's S99 - 148
Figure 4.8_—1 5 Commadity- Trips From/To Metro Manita - 1992 .ooovvieerccene e 149
Figure 5:2-1  Rail Network in LUzon IS1and ..c. i oeoioeieececee s ees e eae e 163
Figure 5.2-2 Rail Passengers and Cargo, 1950-1990 ... 154
Figure 5.3-1 Major Ports in LUZOR [STANG ...c.viieee e ecee e s e e e saeassreesees e sees 157
Figure 5.4-1 Airports in Luzon sland......ieu.end S T S 161
Figure 5.4-2 rend of Air Passenger MOVEMENt ......c.iveieivirereeieneesieesioressessesseneons 162
" Figure 5:4-3  Trend of Air Cargo MOVement ................. etriseeeerereeraanreaie e, 162
Figure 5.4-4 Commercial Aircraft Operation in Luzon Istand..........cceoeunee. eerrerernrieas 162
Figure 5.4-5 General Aviation Alrcraft Operation in Luzon Island ..o, 163
~ Figure 6.3-1 Major Development Projects in Luzon 1S1and ..........cocveeeeeeeieeeeeeeeeeen. 173
Figure 6.3-2 Major Foreign Assisted Road Projects in Luzon Istand ........c....ccovevennnnn. 177
Figure 6.3-3 Future Air Passengers by Airport Classification.............iccicevnevcvevninnnnn. 180
Figure 7.2-1 Population of the Study Area Forecast by PPP. ..ot i ven e, 187
Figu're_ 71.2-2 Present and Future Provincial Population..........cc.iviiiiniinnnnn Cerrerrieeaeeas 189
Figure 7.2-3 Future Population Structure by Age and SeX ..viiiiiiiiinninns rerererareieeaes 190
Figure 8.1-1 Establishmernit of Future Commodity OD MEFGES. v . ersveveiiecesiessreereanes 203
Figure 8.2-1  Forecasted Urban and Rural Population..........cccovvvivvnriiniienc s 205
Figure 8.2-2  Socio-economic Indicators and Daily Tips.....cooovvvrinnnninii, rrerenianas 205
Figure 8.2-3 - Fitness of Generation and Attraction Model.......... et reerrrrea e ees 208
Figure 8.3-1 Present and Future Provincial Design Line CHart.........uieeeiieseaveesrineeans. .21
Figure 8.3-2 Provincial Trip Generation and Attraction - 2020, 213
Figure 8.3-3 - Regional Design Line Chart - 2020 ........ccoiimmmiriicriininieinieecieeees s inens 214
Figure 8.3-4 Regional 'Tf_ip Generation and Attraction - 2020................ TSR 215
Figure 8.3-5 Comimodity Trips from/to Metro Manila - 2020 .......ccoiirvvreiiininieniieeninns 216
Figure 8.3-6 Growth Rate of Trip Generation and Attraction ........ceccceeeerieiiveraeeiarinses 218
Figure 8.4-1 Future Traffic Volume - "Without Project” ........coiiiiiioiiiiiiiccee 219



Figure 8.4-2
Figure 8.4-3

Figure 10.1-1
Figure 10.2-1
Figure 10.2-2
Figure 10.2-3
Figure 10.3-1
Figure 10.3-2
Figure 10.3-3
Figure 10.3-4

Figure 11.1-1
Figure 11.2-1

Figure 11.2-2

Figure 12.1-1
Figure 12.1-2
Figure 12.2-1
Figure 12.2-2
Figure 12.2-3
Figure 12.2-4

Figure 13.1-1%
Figure 13.3-1
Figure 13.4-1
Figure 13.5-1

Figure 14.1-1
Figure 14.1-2
Figure 14.4-1
Figure 14.5-1

Figure 15.2-1
Figure 15.3-1

Figure 16.1-1

Future Traffic Volume - "With Project”
Provincial Traffic Volume Growth Rates

Procedure for Establishment of LISR Network

................................................

FE R REE B BB AR EI RIS NN ARSI TN AR AN T PN R AR A

......................................

Preliminary Study on Alternative Routes ........ccoeeevieninns et e raaa

Basic LISR Network _
Network Value of Basic LISR Network

.........................................................................

setE iV ELEEEIENIEEARIEAM A s AiAAGaARARLEIR IR NS

Disaster-Detour Analysis ...co.icvviirionn eeeaiees e eenterrateetaannearierrans

'ﬂesui_ts of Congestion Analysis
Preliminary Study on North Luzon Expressway Routing

LISR Network

Prasent Condition of LISR Network
Road Improvement Works for Completion of LISR Network
Project Location Map

Flow Chart of Cost Estimate
Typical Read Cross Section
Typical Bridge Section
Typical Expressway Cross Section
Typical Expressway Bridge Section
Disaster Types and Prevention Measures

Work Flow for Scheduling of LISR Project
Alternative Scenario for LISR Network Development
LISR Network Development by 6-Year Program........coviiiiiicin e, .
Annual Fund Requirement for LISR Plan

Work-Flow of PIan_lProject Evaluation
Relationship Between Labor Productivity and Potential
Project Evaluation Result
Time Distance Map of Luzon Island

....................................

— X iv—

.......................

..................

............................

...................

...............................

...................................

.........................

.................................................................................

...................

....................................

...................................

...................................

...........................................

..............................................

.................................................

BeisesnierrsrinrEsE N st InR NN

...................................

......................................

...................................

233
225

232 -

. 23b

239
243

247

251
255
257

261
265
267

272
274
283
285
286
287

293
303
311
313

315
317
3256
328

336
345

356



~ INTRODUCTION






INTRODUCTION

BACKGROUND OF THE STUDY

Transport system of the Phrlrpprnes relles hrghly on road transport which handles
89% of the country's passenger movement and 53% of frelght movement. In
recognition of its importance, transport sector investment of the Government of
the Republic of the Philippines has been focused on the road network develop-
ment. :

The systematic development of the road network started in the early 1970's and
focused initially on improving national roads of importance in Luzon and Minda-
nao serving priority production areas and population centers. T'hrs emphasis,
which was later expanded to cover the national roads in the Visayas, was based
on recommendations of the Phrlrpprne Transport Survey (PTS) completed in
- 1970, and contrnued through the 1970's and the early 1980's. Since the middle .
~of 1980’ s the Government has been according an increasing importance to
|mprowng the rural road network with the objective of distributing the benefits of
.improved transport services to the segments of population that had not been fully
integrated into the mainstream of economic activity. Road network in the Philip-
pines was substantially improved due to the above Governmeant's efforts,
however, even the major road network still suffers serious problems as identified
in Luzon Island as follows: .

Present major road network has been developed in such a pattern that most of
the regiohs are provided with only one major road which becomes oftenly
impassable with the occurrence of road disasters, resulting in compfete isola-
tion of the area for many weeks.

Due mainly t_o topographical constraints, north-south links are in general well
developed, however, east-west links are still underdeveloped. Thus, interlink-
ages between major roads are not realized yet and each major road is function-
ing mdependently As most of major roads have no alternative routes in case
of emergency, present major road network is still unreliable and unstable.

Weakness of major road n_etWork impedes the sound regional development,
especially in Cagayan and Bicol districts which have a high potential of agricul-
tural development, needing the provision of high accessrbrlrty to help in realiz-
ing the targets of their development plans

- Many major roads are seriously deteriorated as a result of initial substandard
‘design, substantial increases in traffic volumes, loads over the years, extra
heavy axle loads and insufficient road maintenance efforts.



Some major roads, particularly those located near Metro Manila, suffer traffic
capacity problems, resulting in traffrc congestion due to the growing traffic
demand.

It is now the time to re- -gvaluate the present ‘major road network and to formu!ate
a master plan for the forthcoming decades aiming at the development of more
flexible, refiable and efficient major road network in order to soundiy support
natronal development objectives and- goals '

' Wrth thrs‘vrew the GoVernm‘ent of the Republic ‘of the Philippines (GRP)'through
the Department of Public- Works and Highways- (DPWH) sought a technical as-
sistance from the Government of Japan (GOJ) for the conduct of the Master Plan
* Study on Luzon Island Strategrc Road Network Development Pro;ect (the Study)

.In response to the request of GRP, GOJ decided to conduct the Study. Japen
International Cooperation Agency. (JICA), which is the offlma! agency responsible
for the implementation of GOJ technical cooperation programs, organized a study
team to be engaged in the Study The JICA Study Team, in close cofiaboration
with the DPWH Counterpart Team, commenced work in March 1992 and com-
pleted in May 1993.

OBJECTIVES OF THE STUDY
The objectives of the study are:

1) To formulate a master plan for Luzon Island Strategic Road Network Devel-
opment for a period of 20 years -aiming to support the regional development
in the island, and

2) To exercise technology transfer to the Phrlrpplne ccunterpart engrneers in the
course of the Study.

' SCOPE OF THE STUDY
The scope of the Study are as follows:

1) Collection and review of re!evant information
2) Socio-economic survey

3) Road condition survey

4) Transport facilities survey

5) Road disaster survey

6} Topographlc and geologrc survey

7) Traffic survey

8) Forecast of socio-economic framework
9) Preparation of present OD matrix

10} Traffic demand forecast

11) Study on road administration



12) Study on environmental impact assessment system
13) Road disaster site survey
i4) Development of basic plan of strategic road network
~ 15) Benefit estimate :

- 16) Cost estimate
'17) Pro;ect gvaluation

18) Formulation of strateglc road network master plan
19) Preparation of master plan map

The study flow diagram is presented on the next page.



1§
Waa . % % . ; :
i uoday
v | | ,_ﬁ
T e — Y wmilem
m “ T
1 TOMIN |
H * H
H m P R Sl PO £aamg ofopoag |
: ; depy mo%:nmm%wa pur anyderodo] [¥]
1 i e umigansey T
B T i S B
1 i . : Kaaing
“ H . Aoazug oug INSESY proy N
B =z proy 167
o ’
“ M 'w m.w v
H =
) H “ & WeT TSIAL .M an o P W ..m.
S1 11 o 1 B posrNpeoy o = 185 S e 5 8ldE e
H PEOIR sBzneng jo voRvmUROY g E3e g 28 \ally g
2 ) - - g 3 :| 18
Sl = Ile 2 HE R E 8 2 RERIES B
g s Y % =E 2 gl [BLE
3O EIE : oL 3 1 2
: SRR : g3 K S &
] ] I
= I 2 2 Jie Aamguonpuooproy s 1iHE &
.m _ : mu uonEnieAg ¥efoid T m 7 v . _ il e
[ H - =]
“ i oS Vm... .m uw““.oﬁﬂm Kanmg .M €
! ; {ER: - oog -  omewod |e
M- H L1575 L * o008
o e | =l
o - 1 =
)
! H o
t i — ] ¥ (10 52
M . 1 aewmsy YAy T.i ptentsq  fe={ WsMI IO g Mm. €
R s ogpay, | | tonesedayg ¥
§ 1 -8
N I T I | a g2l i
. uedef
yedey 13 Apmg
=3 ] fsauddiyyg
w Aprg
< 14 3 AN (4 S I 01 6 8 L 9 5 v € Qo
€661 _ - : _ 661 wox

Sdmo.ﬁm MO14 AQNLS




STUDY ORGANIZATION

The study was u_nde'rtaken jointly by_ the JICA Study Team and the DPWH
Counterpart Team under the guidance of the DPWH Steering Committee and the

JICA Advisory Committee. The ofganization chart is shown below.

Government of

the Republic Government
of the ’ of
Philippines Japan

Depértment of

- Japan Inter-

DPWH Public Woérks national - JICA
Steering and Highways Cooperation Advisory
Committee (DPWH) Agency. (JICR) Committee

- DPWH JICA
Counterpart: Study
‘Team Team

ORGANIZATION CHART
The members participating in the Study are listed below:

DPWH Steering Committee

Chairman : Teodoro T, Encarnacion

Member : Manuel M. Bonoan

Member : Trino-Trinidad G. Meris

Member : Ryoji Hagiwara  (March 1992-June 1992)
_ Yukihiro Tsukada (July 1992-May 1293)

Member : Jose P. Gloria '

Member : Linda M, Templo

DPWH Counterpart Team

: Geronimo S. Alonzo
Project Coordinator : Juanito R. Alamar
Highway Engineers : Marieta Velasco

' : Generoso Alconis
: Edmundo Mangaoil
: Corazon Arceta
. Arturo Flores
: Filomena Vales

Team Leader



: Antonio Yaptangco
: Remigio Caleze

Traffic Engineers

: Faustino Sta. Maria, Jr.
1 lidie Silva

: Cesario Vicente

Economisis

: Victoria Corpuz -

: Edgar Fabregas

Eco. Researchers

: Ella Dioneda
: Rosemarie del Rosario -

: Erwin ‘Almonte

: Josephine Gumboc
: Josefina Rafol

: Encarnita Cubelo

: Lilia Naungayan

Draftsmen

: Romeo Naungayan

: Alex Cubslo
: Reynaldo Camata -
: Antonio Valenzuela

' Computer
Programmer

Secretary/
Bookkeeper

Typist/Word
‘Processor

: Ronald Marcelino

: Rodelito Bagnas |
: Jasmin Figueras

: Ma. Lourdes Santos

: Esperanza Agustin

JICA Advisory Committee

Chairman
Member
Member

JICA Study Team

Team Leader/
Highway Planner
Regional Planner
Highway Engineer
Highway Engineer
Disaster Prevention
Expert
Transport Planner
Traffic Engineer
Transport Economist:

+ Tamio Shimogami
: Tsuyoshi Miyamoto
: Ketichiro Muramatsu

: Kunihiko Sawano
: Yuichi Fukasaka

: Takao Mitsuishi

: Mineo Endo

: Yoshio Nagami
: Hani Abdel-Halim
: Suguru Fujii

Tetsuo Wakui



REPORTS

The following reports were prepared during the Study:

- inception Report {April 1992)

- Progross ‘Report {(June 1992)

- Interim Report {October 1992)
- Draft Final Report {March 1993)

The final report is organized with the following:

- EXECUTIVE SUMMARY
- MAIN TEXT

- APPENDIX

- ROAD INVENTORY

- PROJECT PROFILE

- MAPS
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1.1

CHAPTER 1
PHYSICAL PROFILE OF LUZON ISLAND

TOPOGRAPHY

The Phili'ppines is an archipelago of_. 7,100 islands with a total land area of
300,000 square kilometers. It lies 966 kilometers off the southern coast of
Asia, between latitude 4°23'N to 21°25'N and between longitude 116°E to
127°E. :

. The archi‘pe!ago'is divid'ed:'into three (3) méjor' island groups: Luzon, with an

area of 141,395 square kilometers; Vis_aya’s, with an area of 56,608 square
kilcsm'eters and Mindanao, with an area of 101 .999 square kilometers.

Luzon Isiand the Iargest among the groups, has a varied topography, with

lofty highlands and numerous valleys. Its two(2) major lowland plains are the

Central Plain of Luzon and Cagayan Vailey. These lowland plains contrast
sharply with the ad]acent high mountaln areas on Centra! and East Cordillera
and Zambales Mountglns Mountain ranges which lie almost parallel to each
other are the Sierra Madre and Cordillera. Sierra Madre extends from Cape
Engano northeast of Cagayan to a point east of Laguna de Bay while the
Cordillera lies paraliel to the west coast of llocos Region. Linking these two
mountain ranges is the -Carabal!o'_MoUntains, running northwest-southeast
across the northern part of Central Luzon. The highest peak is Mt. Pulog in
Central Cordiliera with an elevation of 2,927 meters above sea level.

In the Tagalog Region, the mountains include Mt. Makiling, Tagaytay Ridge
and the Banahaw. Stretching towards the south in a northwest-southeast
direction for about 130 kilometers are the Tayabas Isthmus and the Bondoc
Peninsula characterized by ridges and valleys of gentle slopes.

In the Bicol Region, the principal physiographic features are the Eastern Bicol
Cordillera in the northeast, Ragay Hills in the southwest and the Bicol Plain in
the central portion. Mt. Mayon one of the most active volcano in the country
and the highest peak in the region with an elevation of 2,462 meters above
sea level is a part Of the Eastern Cordillera Range.

Moreover there are seven {7} major river basins in Luzon: Cagayan and
Abulug River in Cagayan Valley, Pampanga and Agno River in Central Luzon;
Abra river in Hocos Region; Pasig-Laguna Bay in southern Luzon and Bicol
River in Bicol Region.

The Philippine map showing the lowland, upland, plateus and mountain areas
is presented in Figure 1.1-1 while the provincial land area and regional slope
ciassification within the study area are presented in Tables 1.1-1 and 1.1-2
respectlvely
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TABLE 1.1-1 NAME OF PROVINCES ANDITS LAND AREA

Land
: S Are

Region - Name of Province (km“)
CAR Abra 3,975.7
Benguet 2,655,4

Mt. Province 2,097.3

Ifugao _ 2,517.8

Kalinga-Apayao 7,047.6

18,293.8

REGION I Ilocos Norte 3,399.3
Ilocos Sur 2,579.6

La Union 1,493.1

Pangasinan 5,368.2

12,840.2

REGION II Cagayan 9,002.5
' Isabela 10,664.6
Nueva Vizcaya 3,903.9

Quirino 3,057.2

26,628.2

REGION III Bataan 1,373.0
Bulacan 2,625.0.

Nueva Ecija 5,284.3

Pampanga 2,180.2

Tarlac 3,053.5

Zambales 3,714.4

18,230.4

REGION IV Aurora "3,239.8
Batangas 3,165.8

Ccavite 1,287.6

Laguna 1,759.7

Quezon 8,706.7

Rizal 1,308.8

19,468.4

REGION V Albay 2,552.6
Camarines Norte 2,112.1

Camarines Sur 5,266.8

Sorsogon 2,141.4

12,072.9

study Area 107,533.9




TABLE 1.1-2 SLOPE CLASSIFICATION BY REGION

Slope Class

Region o-18% . 0f18% over ~ Total
| K" 2 % Km™2 5 Km™2 < %

s _ 7,930 61.8 4,910 38.2 12,840 100.0
1Té 11,960 44.9 14,668 55,1 26,628 100.0
111 11,190 61.4 7 040 38.6 18,230 100.0
IV* 10,719 55.1 8,749 44,9 19,468  100.0
Vi 6,944 57.5 5,129 42.5 12,073 _100;0
CAR 3,314 18.1 -14,360__- - 81.9 18,294 100.0
TOTAL 52,057  48.4 55,476 51.6 107,533 100.0
Philippines 141,235 47.1 158,765 52,9 _'300,000 100.0

Total

Note: *; I (Exc[udlng Batanes), IV (Excludlng Marlnduque Onentai Mindoro and Palawan), and V
(Excludlng Catanduanes and Masbate) :
Source Regional Physicat Framework Plan, Data from Bureau of Soil, NIA and DENR.

1.2 GEOLOGY

The Philippine Archipelage lies in the West Pacific Ocean, just north of the
junction of three great tectonic plates of the lithosphere, the Eurasian Plate,
Pacific Plate and Indo-Australian Plate. It forms a roughly triangular area
bounded by the Bashi Channel on the north, the North Luzon-Manila-Palawan
Trench and ridge system on the west, the Sulu-Sabah Ridge Complex and

" Cotabato Trench on the south and the Philippine-East Luzon Trench on the
east.

Morphologically, the Philippines may be described as a composite of linear,
subparallel ridges alternating with basins and troughs following the trend of
bordering trenches. The ridges are upthrusted and/or uplifted belts of ophiolite
and volcano-plutonic complexes. The: mtervenmg lows are sedlmentary basins
and troughs exposed partly on land areas following uplift or felding. The
archipelago is defined by a mam arc of islands facing the Pacific and two
parrower arcs projecting from'its southwest flank linking it to Borneo. Ths
main arc may be viewed as made up of convex arcs, the northern arc convex
westward and the southern arc, corivex eastward.

Considering both inland and submarine morphology, the Archipelago is divided
into four (4) physicgraphic provinces, namely: 1) Eastern Physiographic Prov-
ince; 2) Central Physiographic Province; 3) Western Physiographic Province
and 4} Palawan Physiographic Province.



Luzon, which constitutes the Eastern, Cen_traf and Western Physiographic
Provinces is bounded on both sides_ by deep trenches and are composed of a
series of ridges and troughs generally parallel to the trenches. The summary
of physiographical condition for each province is presented in Table 1.2-1
while the géologic time is shown in Table 1.2-2.

TABLE 1.2-1 SUMMARY OF PHYSIOGRAPHIC CONDITION FOR EACH
PROVINCE

‘Ph¥siogr@—
phical Province

'Phgsibgraphical
ubprovince

Geological
Characteristics

Western

Tlocos

Under:

Upper:

Créstalling Schists
and quartzites

Sedimentary rocks
{locally EBocene and
Miocene)

Zambales Range

Under:

Upper:

Pelargic sediment

Ultramatics .
{Peridotite, dunite and

gabbro)

éEocene o Oligocene)
uartz diorités and

~ granodiorites
{east to northwestpart)

Miocene clastics
‘(Bastern Part}

Central

Luzon Central
Cordillera

Under:

Upper:

Metavolcanics and
Metasediment
{Cretaceous to Tertiary)

Limestone and Clastics
{Miocene} i

Cagayan Basin

Marine Clastic and

Carbonate rock .

{(Oligocene to Pleisto-
cene)

Central Lumzon

South of Manila
Bay

~and Pyroclastic Deposit

Sediments ,
(Miocene and Pliocene)

Quarternary Volcanos

Central

Southern Batangas

Clastic sediment and
limestone (Oligocene)

Bondoc Peninsula

Se@iment )
(Miocene & Pleistocene)

Eastern

Southern Sierrsa
Madre

Lower:

Intermediate: Younger rocks,

Upper:

‘Volcanic & Conglomerates

Rocks .
(Cretaceous to Tertijary)

limestone, Clastics and
volcanic

{Oligocene to Miocene)

{Miocene to Pléeistocene)

Western Bicol
Range :

Lower:

Upper:

Greenschists ultramatics
volcanics, clastics and
limestone

{Cretaceous to Tertiary)

Sedimentary and volcanic
rocks
{Oligocene to Miocene)

Bicol Basin

- {Miocene to Pleocene)

Sediments

Source: Bureau of Mines and Geo-Science, Geology and Mineral Resources of the Philippines



1.2.1

TABLE 1.2-2 GEOLOGIC TIME

Million Year ' ' 'Era _Period

.01 to 1.8 ' Cenozoic ' Quaternary
1.8 to 65.0 - - cenozoic R Tertiary

65 to 141 -"Meéozoic Cretaceous
141 to 195 Mesozoic " Jurassic

195 to 250 . - Mesozoic Triassic
250“tc=280 _  paleozoic _ _ Permian

280 to 300 ~Paleozoic Carboni ferous

Source: Bureau of Mines and Geo-Science, Geology and Mineral Resources of the Philippines

The Philippine Fault Zone

"The Philippine Fault Z'o'ne' (PFZ)is 1,300 kilometers long, fairly continuous

fault structure transecting the entire Phnllppme Archipelago. It is divided into
three (3) major segments: the Northern Segment, which comprises traces of

the PFZ as if transects the northern portion of Luzon; the Central Segment, as
‘defined by the trace of the PFZ following a northwesterly trend cutting across

the islands of Leyte, Masbate, Burias and Alabat and betweén the Bicol and
Bondoc Peninsula and the Southern Segment, as characterized by the.trace of
the PFZ passing through the Agusan-Davao Basin and exits in Davao Gulf in
eastern Mindanao. However, the PFZ splits into several fault zones in the
northern terminus namely: Digdig, Lupao and San Manuel Faults. Figure 1.2-1
shows the tectonic features of the Phlllppmes

1.3 METEOROLOGY

1.3.1

Climate

The climatic cilassifications in the Philippines was based on the Mod'ified
Corona's Classification (1920) using the modal of the yearly type of rainfall
distribution. That is, the rai_nfé!l distribution type for each year was deter-

‘mined and the type with the most number of occurrences during the 30-year

beriod (1961-1990) was considered as the final climatic type. The four types
of climates are described below:

Type 1 - Two pronounced seasons; dry from November to April, wet
during the rest of the vear. Maximum rain period is from June to
September during the prevalence of the southwest moensoon.
This type of climate is found in the llocos Region the western
part of Mountain Province, west of Nueva Ecija, the whole of
Central Luzon, Metro Manila, Cavite, Laguna and Batangas

Type 2 - No d'ry season with a very ‘pronounced maximum rainfalt from

November to January. There is no single dry month in the re-
gions of this type. The regions having this type of climate are the



northern part of Kalihga»Apayao, the northwestern part of Cagay-
an, the western part of Quezon province and the Bicol Region.

Type 3 - Seasons not very pronounced; relatively dry from November to
April and wet during the rest of the year. This type is intermedi-
ate between the preceeding two, although it resembles the first
type more c!osely since it has a short dry season. Places belong
ing to this type of climate include the northeastern part of llocos
‘Norte, Kalinga-Apayao, Cagayan, the Mountain Province, the
western part of Isabela, the eastern part of Nueva Vizcaya,
Bulacan, the eastern parts of Laguna and Batangas.

Type 4 - Rainfall is more or less evenly distributed throughout the year.
This type is an intermediate between the first and second types,
but it resembles the second more closely since it has a dry sea-
son. Regions with this type of climate are northern Kalinga-
Apayao, eastern Cagayan, Isabeia, Quezon provmce and the
waestern part of the Bicol Region.

in"general, the climate of Luzon is controlled by two {2) types of air stream,
namé!y southwest monsoon and northeast monsoon. The southwest mon-
soon fails to Luzon from May to October and bring heavy rainfall in August to
September in western Luzon. The northeast monsoon falls from November to
. February, giving heavy rainfall to the east coast and along the Sierra Madre
Mountains but weather condition are different in each provinces due to varia-
tion in topographic and geological conditions.

The geographical distribution of the climatic types in Luzon is shown in Figure
1.3-1. Likewise, the recorded normal monthly and annual rainfall is tabulated
in Table 1.3-1 while the mean monthly and annual temperature is presented in
Table 1.3-2.

J— 15“_.



SCALE

SOUTH
. a 104 200 IO0KM.
cCHINA g
LEGEND,
- CVF CAPE VERDE PASSAGE
SEA T FAULT .
oz . $8F SIBUYAN 8EA FAULT
Tl . TF TABLAS FAULT
& MF  MARIKINA FAULT
- AF  ABRA FAULT
B DF  DIGDIG FAULT
bd o PF  PHILIPPINE FAULT
z -
<
z
SULU SEA
0
J
O

FIGURE 1.2-1 T'ECTON_IC FEATURES OF THE PHILIPPINES



BABUYAN CHANNEL

flLocosZ KaENGA-

SOQUTH CHINA SEA

N s
ﬁfCAV”€/¢ . 3 dCAMARINES NORTE

// g/ L " ..-l‘”ﬂllilllllmumll-'*_ ‘ gy

¢ BATA

TAYABAS BAY Wi 4l[{{CAMARINES
' [SUR 2

SORS 0GON

| i Y
LEGEND: - - : . ; i l PR
a;.; ! v S
dry from November to Apiril; |52 relatively dry from November “
wat during the rest of the - to - April and wet during the
T\;'pe 2 - No dry season with a very I" Type 4 - Rainfall more or lass evenly
. pronounced maximum rainfall ) distributed throughout the
- from November to January. year.

7// Typé 1 - Two pronounced seasons; ;. Type 3 - Seasons not very pronounced;
" year, - rest of the year,
Sourcé: PAGASA, Normal Rainfall and Tropical Cyclone of the Philippines {1961-1990)

FIGURE 1.3-1 GEOGRAPHICAL DISTRIBUTION OF CLIMATE IN LUZON

._17__




AmmepmmS~¢w<O¢m 20¥N0S

L-£8% | 0"00EE | 0°9SF| L'E8Y| S°STE| 6°6SZ| Z'¥9T | £°TSZ| 670PZ| £°IBT| T TST| 9°26T| 97561 6967 . TdsebaTrel
6°T65 | €°90S€ | 6°165! 2T°06S) 9°8TS| 9°L9Z, €°¥ET { L°SE€T| .6°ELT| T°6ET| T°92T| 6°€ST| O°SLI| 0-ZIE 38T 8T

: T A uotbayg
6°6TS | 6°€80C | L €T¥| 6°61S| L"ZTS T+9Tg| 9°2LT | 97092 6°LSZ| §°LTZ| T'E€OT| €°¢L | €2 | T-SST seqeles LT

§*6S¢ | B'€89T |'8'CE | L°I6 | 9°981| 8 ERZ| §°09% | §°6ST| €°65Z| Z7ZOT| 9°ET | b°L "2 £e5¢ | "ag AsTbums-9r
z°ZZT | »°C8YT | ¥°9TT| 6°ELT| T'0TT| 6°6LT| §°LBT | €°22Z| L°TST|. 6°88 |-T°3C | '1°LT | 6°LT | £'6F |ODSTOURAI-US-SI
zZ"9g€ | L*2Z86T | Z°SEZ| E€°SOE| ZT9EE| §°52Z| 6°86T | 9°F8T| E€~09T| 0°06 | 9°%S | §°ZF | €709 | €°68 | A3TDO wUIONI T

8°L09 T'BB6E | .TTLES{ TTLBS| 8L09| T SZE| ¥ 961 L*8ST| ¥ 6%¢| 2°ST% | L*6LT| €°L8T| T°0ZZ}- BIESE| ~_ BICBRIUI‘ET
L°TOS .| #°LET%E | €-LEP! L°TO09| . €7TTI¥| 6°96¢| T'BLT |-T°T9Z| 6°LET| 9°SE€C| 678ET TBTEZET| §ULST| ZTLTE ‘ueanbrsen-zT
Pr¥YY | TTTIEE G LT TREYL COU9ThRL 9t00E 9 gl C§0%T| £tZLZ| vTOE breed ITEIT| 87QST] T-€eT| . . ABTEG’IT
L"ETE T 06LT g Le S*g9S5T | 'T"PEZ] L 6S¢| L'ETE- |, m.mwm.um;rmm £ 80T | ¥#°LE £°et 6°6 122 - BuoTnogquy t ot

o . 4. : e S : - ’ AT uotbax

Z"99% | 9°6¥8T 9°g1 9°06 | -L*6ST| L°8SZ} T'99F 9°667| €8¢ 6788 | prSs | §°8 LT
6°S0TT{ S°TOLE | 9°5Z | 6708 | 6°€0Z| 8°GT9} 6°G0TT| T €9L| 0°6LS| L°08Z) 8'8Z | T"¢1 | LT
g°S6E | G°ELBT | 676£ | B YET| 8*06T| T'SOE| 87S6E | 8TOVE| 9°L9T| T-OST| L°6T | P91 &t

vre | ZOUnK' 6
0°€ saTequez f2ql g
S*L UBRABUEBQRD "L

IIT uothay
| g 9pz | g 1LLT .m.mm_ Z-vLZ| &°2sZ| T'60T| S°9¥T | BTEET| 9°TOT| T-TLI| 9 €L z+15 | s°9T | v-1z oraebanbni-g
0-g6¢ 6:t1ce L"80T! Q*96E| O"EPE| L°"PLEZ| S§"SEC Z°EBT} T°¥8T| 9°'00T| ¥*SE g'5¥ Q9L T°T¥T Tazedy* s
. : . . . : ‘IT uotbayg
6°BEL B'ZTEC 1°6 T°SE | S°¢TT| L*'9SE| 67°8€L E°E€8Y| E€E°PO¥| 6°SPT| ¥ LT 09 £°€ €T . usbInTP
g£°LYS £9E6T 2 0T T°9% { T 98 | T'¥TEl £°LPS ¥°98E| 8°9LE| T°STT| 8°6T | §°¢ T 2°1T becet-g
809 9°9622 | B°Ff1 T-£9 {.-9°88T| 8'%CE ¥°80OS T°29%, 9°9%E| T-9TC| T EL 9 LT z°9 2°9 uednbeq-z
T : : I uotbay
6°LY8 B 29S¢ g8°8¢ £°TST| ¥°292| £7C¢8S| 6°L¥E 8°0L9) 9°08F| T ItE| 6"€01{ &SS9 g GE T°2T otnbeg T
. S . yyD :uoctbey
.pmwnmﬂm iTRIUT=E| -Pag * AON 200 *3das .me sfap unpe Aey = ady TaeR gog Tuep (UCT3IEIS ISYIESM

ATU3ucH| Tenuuy

(W) TIVENIVH TVANNY ANV ATHINCW TYWHON L-€7L 378V

—18—



(GBEL-LG6L) 'VSVOVd 304WN0S

T8¢ 6°9¢ 652 9°38%2 LT STLE 9 L2 LTLE T 8¢ '8¢ £ L £ 8¢ 952 £°6¢ “tdseBet 6T
¥ 8€ T LT 6°9E | L°9T z Le L LE 0-82 0"8Z ¥ 8¢ ¥ 8c P L £°s8C ‘9752 g°5¢ I2eg 9T
: . : : " A uUoTbow

L°LT g9z §°%Z | L'&E €82 | '3z | 692 | 6792 | »-rz | vrrz | 1T | Losz | 9wz | £z . sedqedel LT
562 LLZ vrel Z°LE LTLE 6 LE S°LZ 0°82 882 | 6762 s'e2 6 LE ¥-92 L°8Z jurog Astbues- st
6°LZ 692 6752 L"8Z 0"LE £ Le S LZ S LZ E°LE ‘T 82 *TLE 59z L"SZ F'SZ | OOSTOURIL URS ST
662 ¥OLE 6'5% L 82 T LT 9Lz g8 Le B°LT ¥'el 6°6C T8¢ 8.°9¢ g-5z ¥ oz £31D eUsSONT T
S 8¢ -8 92 9T | £°82 692 L°LT [ 2°8¢ §°82 Z°8Z Z° LT §°9Z &6°PZ | §9°FT . B3UBIUI "L
T8¢ R4 S°¥%C §°§T | §°9¢ ¥ LZ L Lz 8 LE T8¢ STLZ g8z R4 0°%Z L"EC ueaInbTse) 7T
€8¢ L- sz T8¢ 0°s8z 0°LT 8°LT 1°82z | z°8% €8¢ 0°82 0" LZ L78Z 8°7Z LA 44 ] L ASTRd N TT
Z76Z §7LT 28z 0°LEZ £LT £°LZ £°LE g LT 6 LT z2°62 262 6L | 9792 08z Buolnquy - 0T
AT uotThbow

A-1A 27 Le g 92 L 8¢ 0" LE 7LZ 6°9C | 9 LT T8¢ ¥ et £°82 6°9¢C T"82 85S¢ ZOUNN" &

£787 0°LZ g9z T LT £°LT . 6792 g°9¢ 0" LZ §TLE 82 £°8¢2 0" LT 8482 2°9Z | SSTROWRZ ‘BLHI‘E

g'6¢ 9°LZ 2°9¢ 6°9¢ L7LE 9°LE STLT 67 LT g§'gc S'6¢ 2°62 sgTLe - ag 8'8¢2 uenjeuvdes” L
_ _ _ III uoTbay

£°0¢ 8Lz S°vZ 6°S¢ ¥ LE §°8¢2 682 | . C 62T L'eg £°0E £°62 £LZ ¥ sE £°¥T orxebanbny -9

262 LT8¢ T %C §°S8¢ 692 67 LE 5°8¢ 682 A Y4 062 | 9°LZ L8 | T°¥%Z -g2 | Txxedy: g
) : _ : I1 ucthey

8° 82 0"LZ Z°9¢ 6°9¢ Nmbm . 6792 L°9¢ Z°LZ LTLE 8°8¢ ¥ 8¢ T LE 8°S¢ £ g2 : uebtatv

Z2°8¢C Q"LZ . P8 §°9¢ ¥TLZ | §°LE ¥ LE | 8LT ¥ 8¢ T°6¢ z'8¢ | 59z 0°52 ¥ ¥z . bBeoet'g
S°6¢ 8 LE A4 LT 0" 82 6°LZ §°LZ 182 8 8¢ ¥'6C S9°62 T 82 g9t 6°¢Z uednbedq- z
: . : T uoTHoy
§°0¢ £°6T ¥ 8T 0761 m.mﬂ £°6T 6°8T 96T 0702 9°0¢ ¥ 02 96T PTBT | 8°LT S otnbeg T
: . . : - AvD uotSow
asayubTH Tenmry| -osQg * AON *300 -adsg| -Bny TTn Tung Key | -ady IR ~gsg “uep TOT3IBIS IBYIESMN

ATyjucy uesy . ’

{Do) FHNLVHIAWAL TYNNNY ANV XTHLNOW NV3IW Z-€°L 31aVL



1.4 NATURAL CALAMITIES

The Phullppmes has four (4) major natural calamities in the form of volcamc
eruption, earthquake, tsunami and tropical cyclone. Based on records, volcan-
ic eruptions, earthquakes and tsunami occured several times throughout the
country particularly in Luzon tsland while tropicat cyclone is a normal yearly
visitor especially during rainy season. -

Volcanoes

The Phrilppmes had a vigorous hlstory of vo!camc actwrty and related
phenomena through recorded time as indicated in the geologrcal record.’
The country has 220 Quarternary voicanoes of which 21 are classified as
active as presented in Table 1.4-1. Likewise, Figure 1.4-1 shows the drstrr—
butron of the country s active and inactive volcanoes.

Earthquake

The Ph:hppmes expenenced numerous of destructwe earthquakes in the
past; the latest of which is the July 16, 1990, Luzon Earthquake, that in-
flicts extens_rve_ damage to lives and properties. The destructive effects of

earthquakes are due main!y to the intense ground shakin’g or vibration.

There are eight major and several minor earthquake generators in-the Philip-

.pines -as shown in Figure 1.4-2. These are zones or helts where differen-

tials movements of solid materials are likely to oceur and consequently
trrgger the generatren of earthquakes

In the past, the Phrlrpprnes had been hit by major earthquake with a magm-
tude of intensity 8 in the Richter Scale or greater. The location of the
epicenter of these major earthquakes are shown in Figure 1.4-3,

Fsunami

According to PHIVOLCS, coastal ar'eas of Luzon facing the Philippine sea
are prone to tsunami because tsunamigenic earthquakes oftenly originates
from the bottom of Philippine sea. '

TSUI'\&]THS are high-energy sea waves generated by earthquakes Dependrng
on the earthquake mtensrty they may reach as high as 10m. travelllng
approximately 700 to 800 kilometers per hour (kph) with a time interval of
20 to 30 minutes between successive waves. Figure 1.4-4 shows the
areas with recorded tsunami hits. -



Tropical Cyclones

The occurrencé of _tmpicaf cyclones in the Philippines is a natural phenome-
na especially on the extreme part of northern Luzon.

Table 1.4-2 shows the occurrence of tropical cyclones of all intensities over
the Philippine Area of Responsibility (PAR) during the 44-year period..
During the pe'riod, a total of 869 tropical cyclones crossed the PAR or an
average of 19.7 Cycio_nes per year. The tropical cyclone season in the
Philippines is from June to December, with an average monthly frequency
of more than one tropical cyclone. The months of July, August and
September are the most frequent tropical cyclone occurrence with an
~ average of more than three ¢yclone sach month. Likewise, the period from
January te May, however, is not entirely free from tropical cyclones.

The frequency of tropical ¢yclone passage over each geographical zones in
the Philippines in the past 44 years (1948-1991) is shown in Figure 1.4-5.

TABLE 1.4-1 LIST OF ACTIVE VOLCANOES

NO. OF

DATE OF
NAME ERUPTICNS TLAST LOCATION
ERUPTION

1. MAYON 45 1993 Legaspi City, Albay
2. TAAL 33 1977 Talisay, Batangas
3. CANLAON 24 1988  Negros Oriental
4. BULUSAN 12 1988 Sorsogon
5. RAGANG 9 1915  Cotabato
6. SMITH- 8 1924 Babuyan Island
7. HIBOR-HIBOK 6 1953 Mambajao, Camiguin Is.
.8. DIDICAS 5 1978  Babuyan Island Group
9. BABUYAN CLARO 1 1913  Babuyan Island
10. CAMIGUIN DE BABUYANES 1 1957  Babuyan Island Group
1i. <aGgua 1 1860 Cagayan
12. BANAHAW 1 1780  Lucena. City

-13. CALAYO 1 1886 Valencia, Bukidnon
14. IRAYA ? 1464 Batanes

" 15. PINATUBO 1 1991  Zambales
16. IRIGA ? 1641 Iriga, Camarines Sur
17. BILIRAN ? 1939 Biliran
18. BUD DAJO ? 1897 Jolo Island
19. MATUTUM ? 1911 Cotabato
20. KALATUNGAN ? - Bukidnon
21. MAKATURING ? - Lanac, Mindanao

Source: PHIVOLCS, Volcanoces of the Philippines
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TABLE 1.4-2 FREQUENCY OF TROPICAL CYCLONE IN THE P.A.R. {1 948 TO 199'1)
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CHAPTER 2
SOCIO-ECONOMIC PROFILE OF THE STUDY AREA

2.1 GENERAL OUTLOOK

2.1.1

Administrative Division

The national land of the Philippines is politically divided into local administra-
tive units according to the hierarchy of Region - Province - City/Municipality -
Barangay. The Study Area (the Luzon Island excluding NCR} is composed of

five regions or 29 provinces, which are further subdivided to 19 cities and 634

mun;czpaiitles Within these cities and municipalities, there are 16,228 baran-
gays as of the year of 1991 (Tahble 2.1- 1)

TABLE 2.1-1 NUMBER OF LOCAL ADMINISTRATIVE UNIT IN THE STUDY

AREA
Regions Province Ciﬁy Municipality - Barangay
I . Ilocas 4 3 122 3,245
. IT - Cagayan Valley 4 - 87 2,259
III Central Luzon 6 5 116 _ 2,850
IV ~Southern Luzon 6 7 143 3,829
Vv Bicol 4 3 91 2,909
CAR 5 1 75 1,136
‘Total - 29 19 634 16,228
Philippines 65 60 1,532 40,904

Note: The flgLIreS do not include the following seven provinces outside the Luzon |sland Batanes
in Cagayan Vallay, Marinduque, Occidental Mindoro, Oriental Mindoro, Palawan and Romblon
in Southern Tagalog and Mashate and Catanduanes in Bicol Region.

The Barangay is the basic unit of the Phlllppine pol:tlcal system. It consists of

‘a part of a city or a municipality with not less than 1,000 inhabitants. It is

admmlstrated by a set of elective officials headed by a_ Barangay Chairman.
Although the Barangay has autonomous power of itself, it functions mainly as
an administrative arms delivering goods and services from the upper-ranked
local government to local community.

A municipality is a subsidiary of the province and'it consists of 20 - 30 baran-

gays within its territorial boundanes one of whlch is the seat of government
found at the town proper {Poblacion).

Cities in the Philippines are of two classes: one is a'gro'up of'the "highly urban-
ized cities" with more than 150,000 population and an average annual income
of 30 million pesos and the other is a group of the "component cities” with a
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population of over 100,000 and income of 10 million pesos. While the former
cities ‘are administratively independent of the province, the letters are part of
the provinces where they are located and subject to their administrative
supervision.

Currentlv in the thppmes there are 11 cities deszgnated as h;ghly urbanized
cities, out. of which three cities are located ln the Luzon Island; Metro Manila
Area, Bagmo Clty and O!ongapo Clty

The provmce is the Iargest unit of the palitical structure of the Philippines. ‘lts
funetions and dutles in relation to its component cities and municipalities are

. generally coordlnatwe and supervisory, - Provinces have their territory of at

least 3,500 square kilometers with a population of at least 500,000 persons
and an average annual income exceedmg 10 million pesos

' The regions are not poimcal units W|th any local government bodies but are

defined mainly for statistical and planning purposes. Sorne organizations of
the central Government have their local offices in each regional center such as
the regional offices of DPWH.

Cordlllera Autonomous Reglon whlch is establlshed in 1988, however, is an
exceptlonal reg;on as well as the Reguon iX and XlilI. It is given broad auton-
omous powers to administer the affairs of the government in the unit of the
region, in order to accelerate the economic and social growth. (its lawmaking
body is calied Sangguniang Pampook, whose members are eleeted_ by the
people in the region. Their duties include the maintenance of school, legisla-
tion and implementation of deve!'opment plans except for national defense,

-security, banking, trade and foreign affairs).

The map in Figure 2.1-1 shows the boundarles of the reglons and provinces of
the Study Area. Some istand previnces of Region 1l, IV and V are not illustrat-
ed because they are out of the scope of the Study.

Population and Economy

The Study Area, the whole Luzon Island excluding NCR covers 107,534
square kilometer which stands for 36% of the national land. In 1890, this
area was inhabited by 22.8 million of population; 38% of the total population
which means population density of the Study Area was almost same as the
national average {Table 2.1-2). :

On the other hand, the Study Area produced 341.9 billion pesos of Gross
Regional Production (GRDP) in the year of 1990 at current price, whlch was
only 32% of the Gross Domestic Production. Consequently, GRDP per capita
in the Study Area was 13,455 pesos (US$538) at the level of 77% of the
national average (US$702).
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In the Philippines, economic activities are extfem_e!y,concén'trated to NCR, that
is, the GRDP of NCR was 345.9 billion pesos, 32% of GDP, while NCR was
populated by 7.9 million inhabitants, only 13% of the total. As the results,
the GRDP per capita in NCR is as 2.5 times high as that of the other regions.
Therefore, it is concluded that the per capita productivity of the Study Area is
not so low comparing to the average of the other regions than NCR.

According td the household income survey in 1988, the 'a\:verage ho'us'e-hold
income of the Study Area was 45,812 pesos, not so low as the national
average of 50,510 pesos at 1890 current price.

The infrastructure program of DPWH allots the amount of 14,870 million
pesos to the road sector for the year of 1993, of which 1,519 million pesos
are to nationwide projects and 13,351 million pesos are distributed to each
region. The Study Area was allocated 5,822 million pesos, 43.6% of the

totai. ' '

TABLE 2.1-2 SOCIO-ECONOMIC INDICATORS OF THE STUDY AREA

Item Unit Year - {1} - {2) {1y /(2)

' Study Philip-

"Area pines
1 Area Sy, K. o 107,534 300,000  0.358
2 Population 1000 1980 .18,045 48,098 0.375
1000 1930 22,836 60,585 0.376

3 GDP . o

{at current price) ™ill.p 1990 341,892 1,066,224 0.321
4 Per capita GDP P/Capita 1990 13,455 17,570 0.766
5 Ave. Family Income P/Year 1988 45,912 50,510 . 0.909%
6 Road Investment Mill. P 1993 5,823 . 13,352 0.436

Source: NEDA, DPWH and NSO

2.2 PRESENT LAND USE

2.2.1 Regional Characteristics

Of the stud\) area of 107,534 km?, 52,057 km? or 48% are less than 18% of -
slope degrees, which are classified as an arable land suitable for agricultaral
production activities in general. The arable land in Region | to V is ranging
- 55% to 62% to the respective land area, while the CAR is limited to 18% due
to mountainous land extend. Slope classification in the study area is shown in
Table 2.2-1. '

—32-



TABLE 2.2-1 LAND AREA CLASSIFICATION BY SLOPE DEGREE
IN THE STUDY AREA

Distribution by Slope Total Area

Regiong —
0 - 18%  18% Over % Km?
CAR - 18 82 100 18,294
I : 62 38 100 12,840
Ir * : 45 55 100 26,628
III 61 39 100 18,231
IV * S i 55 45 100 19,468
V% B 58 43 100 12,073
Study Area _ 48 52 100 107,534

(52,057 Km? ) (55,476 Km® )
Philippines ’ 47 . 53 ~ 100 300,000
Total ) o {141,235 Km } (158,765 Km )

Nate : *; | (Ex'clu'd:iﬁg =_Ba'taﬁes), v "(Exc!uding' Marinduque, Occidental Mindore, Oriental Mindoro
and Palawan), and- V {Excluding Catanduanes and Masbate)
Source: Regional Physical Framework Pian, Data from Bureau of Soil, NIA and DENR.

The regional land use distribution by major land item is shown in Table 2.2-2.
The agricultural land including pasture and idle grassland in the study area
occupies 58,070 km? or 54% to the total area, of which proportion is larger
than the country average of 41%. On the other hand, forestry in the study
area covers 35% of the land which is smaller than the national average of
52%. Agricultural land development in the study area is advanced than the
national general progress. Agricultural land in Region | occupies extremaely
high share of €0% and the lowest of 32% in Region Il. The regional land use
dlstrlbutlon is shown in Figure 2.2-1.

TABLE 2.2-2 PRESENT LAND USE IN THE STUDY AREA

. Distribution (%) : Total Area

Regions : 5

Agricultural Forestry Built-up & % Km

Land * Others
CAR 59 38 3 100 18,294
I 80 14 6 100 12,840
IT 32 53 15 100 26,628
S IIT ' 55 36 9 " 100 18,231
v ) 61 34 - 100 15,468
v 54 15 31 100 12,073
Study Area - 54 -35. 11 100 107,534
: (58 070 Km Y (37,956 Km )(11 EOB Km ) :
Phlllpplnes oo 41 L 52 100 300,000
(123 000 Km®) {154, 644 Km )(22 356 Km ).

Note : * Including pasture and grassland .
Saource: Regmnal Physical Framework.Plan, Data from Bursau of So:! NIA and DENR
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The arable land usually located at the area with less than 18% of slope de-
grees and is divided into lowland with less than 8% of slope degrees and
upland above 8%. While the land area such as agricultural crop fand, pasture,
idle grass land, and built-up in the study area is_estimated at 69,581 km? and
larger than the area less than 18% of slope degrees with 52,057 km? as
shown in Table 2.2-3. Espec:aily in CAR, total developed land of 11,351 km?
accounts for around 3.4 times of the area less than 18% of siope degrees
with 3,314 km?. The reforestation, agro- forestry devefopment or tand and -soil
conservation works should be promoted especially at upland or more steep

area utilized for crop production, pasture or idle grassland.

=34~



2.2.2

TABLE 2.2-3 PRESENT LOWLAND AND UPLAND USE IN THE STUDY AREA

Distribution (%) Total Area
Regions Crop Land Pasture ‘Grassland Built~up 2
i {Idle) & Other % Km
CAR 32 a7 16 4 100 11,351
I 35 52 7 7 100 11,063
II 51 10 8 32 100 12,445
IIX 58 3 25 13 100 11,612
v 71 5 i6 8 100 12,872
v 61 1 2 36 - 100 10,238
Study Area 52 19 i3 17 %00 69,581

(36,001 km®) (13,344 km?) (8,727 km?) (11,509 km?)

Saurce: Regional Physical Framework Plan, Data from Bureau of Soil, NIA and DENR.

Agricultural Land Use

The agricultural land use map of the study area as shown in Fig. 2.2-2 was
prepared based on the existing land use maps collected from the Bureau of
Soils and Water Management and the regional offices of NEDA. The agricul- -
tural land use in lowland and upland is summarized in Table 2.2-4 and 2.2-5

_ respectively.

TABLE 2.2-4 PRESENT AGRICULTURAL LAND USE IN LOWLAND

Distribution (%) ' _ Total Area

Regions Paddy Field Diversified Grassland
Crop Land (Idle) 2

Irrigated Rainfed % K

CAR 25" 11 57 6 100 1,222
I 30 49 19 - 2 100 3,679
1T 33 13 49 5 100 3,998
IIT 36 32 13 -19 100 8,091.
v 18 29 . 27 26 100 3,209
v 37 24 . 34 5 100 2,256
Study Area 31 29 27 13 . 100 22,455

(7,071 km?) (6,506 km?) (6,046 km?) (2,832 km?)

Source: Regional Physical Framework Plan, Data from Bureau of Sail, MA and DENR,
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TABLE 2.2-5 ;PFRESENT AGRICULTURAL LAND USE IN UPLAND

Distribution (%) Total Area
Regions - Permanent Pasture Grassland
Crop Land | : {Idle)} % I(m2

CAR 26 56 18 100 . 9,648
1 4 86 10 100 6,639
1T 56 27 17 100 4,438
ITE 11 18 70 100 1,969
v _ 78 7 15 100 8,634
v 96 _ 2 2 100 4,287
Study Area 46 37 17 100 35,615

(6,376 km?) (13,344 km?) (5,895 kin?)

Source: Regional Physical Framework Plan, Data from Bureau of Soil, NIA and DENR.

Of the lowland agricultural area of 22,455 km? in the study area, 13,577 km?2
or 60% is paddy field. The irrigated paddy land is estimated at 7,071 km? or
around 52% of the total paddy land. The rest of the agricultural land is diver-
sified crop land (27%) cultivating corn, vegetables, beans, root crops, sugar-
cane, tobacco, etc., and idle grassland {13%). Agricultural land in upland is
developed as permanent crop land planting coconuts and other fruit trees,
pasture and idle grassland. The permanent crop land occupies 16,376 km? or
469% of the total upland area, followed by pasture (37%) and grassland
(17 %). : '

Progress of agricultural land development will be expressed by the proportion
of agricultural crop land and pasture to the total agricultural fand including idie
grassland. The provincial agricultural land development status is shown in
Figure 2.2-3. As shown in Table 2.2-6, the lowland development in the study
area is pr_dgres_sed_m_ore than 87% on average ranging 749% in Region IV to
98% in Region I. The upland development progress is 83% on the average
and slightly less developed than the fowland. The future agricultural land
development is needed to focus on the improvement of existing agricultural
fand through irrigation development, soil improvement, fand consolidation, and
conversion of pasture or idle grassiand to more productive production land
_such as diversified crop land, permanent crop land, agro-forestry, etc.

TABLF 2.2-6 AGRICULTURAL LAND DEVELOPMENT STATUS (%)

Regions L "Lowland Upland _ Total
CAR 93.7 82.0 83.3
I 97.9 80,1 92.9
11 95.2 82.9 88.7
1T - ' ] 80.9 - 29.9 70.9
v ) . 74.1 85.2 g82.2
v .95.0 98.0 96.9
Study Area 87.4 83.4 85.

=
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2.2.3 Other Land Use

To maintain environment conditions as well as to conserve land and soil in the
area (')r.t'he lower reaches of streams, reforestation is urgently needed. The
DENR is an official executing agency to promote reforestation programs in the
country. The reforestation and forest conservation area in the study area
‘covers 16,395 km? or 43% of the present forestry area with 37,956 km? as
shown in Table 2.2-7. The programmed area in the CAR, Region | and V
covers 74% to 77% of the present forestry area, while the area in Region ll is
limited to 14%.

TABLE 2.2-7 REFORESTATION AND FOREST CONSERVATION AREA
IN THE STUDY AREA (Unit: Km?)

Reforestatlor_l and:'Forest
Conservation. Areéa

Present

Regions Forestry Share to Present
Area Forestry

(%)
CAR 6,943 5,157 74
I 1,778 1,352 76
I 14,183 2,037 14
IITI 6,620 2,667 40

v 6,597 3,766 57
v 1,835 1,416 77
Study Area 37,956 16,395 43

Source: DENR



National parks located at the area of 839 km* and the watershed reservation
covers 5,459 km? in the study area as shown in Table 2.2-8. Developmenit
activities on agriculture, industry and mining, and other related infrastructure
should pay attention to those location and environmental influence. The
reforestation area and location of protection area is shown in Figure 2.2-4,

TABLE 2.2-8 OTHER PROTECTION AREA IN THE STUDY AREA  (Unit: Km?)

Regions National Watershed Others Total
Parks Regervation
CAR _ 157 1,613 1,029 2,799
I 23 48 : 170 : 24%
II. 82 1,013 412 1,507
IS¢ 329 2,116 184 2,629
v ’ 0 377 33 410
v 248 292 335 875
Study Area 839 5,459 2,163 8,461

Scurce: DENR
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2.3 POPULATION

2.3.1 Histo’rical‘ Trend

The 1990 censue popu!atlon of the Study Area was 22.8 mllllon 38% of the

national populat:on Adding 7. 9 million of NCR population to this, the popula-

tion of Luzon Island was more than half of the total.

According to the censuses in the past (Table 2.3-1 and Figure 2.3-1}, popuia-
~ tion of the Study Area has been increasing by four to five million inhabitants in
each decade. In the. latest decade of 1980 to 1990, the annual increase rate
was 2.4% in the Study Area which was sligthly higher than that of the nation

of 2.3%.

Populatien

{Mililon)

1 4108

48.2

©0.7 The Phill-
ppines

The Study
| Area

1860

1BTO 1680

1990 Year

FIGURE 2.3-1 PAST POPULATION TREND
IN THE STUDY AREA

TABLE 2.3-1 POPULATION TREND OF THE S'lIZUDY AREA, 1960-1890

Regions 1960 1970 - 1980 1990

1 llocos 2,042,865 2,488,391 2,922,892 3,550,606
I1 Cagayan Valley* 1,025,441 © 1,451,325 . 1,907,000 2,325,626
111 Central Luzon 2,525,379 3,615,496 4,802,793 6,198,957
IV Southern Tagalog¥® 2,359,000 3,436,786 4,710,580 6,491,710
Vv  Bicol® 2,026,736 2,473,973 2,892,462 3,122,884
CAR 551,032 730,906 914,632 1,145,880
STUDY AREA (LUZON 15.3 10,530,453 14,196,877 18,150,159 22,835,663
HMETRO HANILA (HCR) 2,462 488 3,966,695 5,925,884 7,934,079
OTHER REGIONS 14,094, 74k 18,520,914 24,346,058 29,915,145
THE PHILIPPINES 27,087,685 36,684,486 48,098,460 60, 684,887

Note :

* See Table 2.2-1



2.3.2 Age and Sex Structure

2.3.3

Figure 2.3-2 illustrates the age and sex structure of the 1990 population in the
Study Area. Taking male population as 100 female population is 98.4. The
male is more than the female in the age groups younger than 25 years and the
adverse is true in the other age groups with only one exception of 40 to 44
years. :

‘The age composition shows so-called pyramid typé, the younger, the more,

which is typical in society with high birth rate. The dependent population to
productive age {15-64} population is 74.0 which is still in high level although it
is historically declining. This high dependent population rate is oné of the
disadvantageous conditions for the economic growth. The rate of the whole
nation is 73.0.

FIGURE 2.3-2 POPULATION DISTRIBUTION BY AGFE AND SEX
IN THE STUDY AREA {1990}

Geographical Distribution

The province-wise population in the Study Area are shown in Table 2.3-2 and
the population change during 1280-1990 in Figure 2.3-3, 12.6 million inhabi-
tants, 55% of the Study Area population are in Region It and Region IV which
focated inside about 100 Km. sphere from the Capltal

47% of the Study Area pOpuIatlon inhabitat in the urban area, while there was
no remarkable change in the remote provinces. Population of Region IV in-
creased at 3.2% per annum and Region Il at 2.5% per annum, while the
growth rates of other Regions were lower than the Study Area average. Rizal
provinces Iocated to the east of the Capital showed the h:ghest rate of 5.6%
per annum.

_ Flgure 2.3-4 shoWspopﬁul_ation distribution in terms of density. The average of

the Study Area is 212 persons/km?. The most densely inhabited province is
Cavite {890 persons} followed by Laguna (779 persons), Rizal (749 persons)
and Pampanga (703 persons), all of which are located near the Capital. On
the contrary, lowest | provnnces are remote and mountainous area in CAR and
Region 1. Municipal population distribution of the Study Area in 1990 is
shown in Figure 2.3-5. ' :



TABLE 2.3-2 POPULATION DISTRIBUTION BY PROVINCE IN 1990

Density

Region/ S Population in 1990 Growth Rate Land
Province . 1980- 1990 Area | (person/
‘ Urban . Rural Total & (%Year) (km"2) ~ Km"2)
CAR : 357,326 788,554 1,145,880 - 2.24 18,293.8 63
- Abra © 44,020 140,725 184,743 1.44 3,975.7. )
" Benguet 256,300 - 229,246 T 485,546 3.1 2,653,4 183
Mt. Province 10,506 106,029 116,535 " 1.23 2,097.3" 56
1fugao - 15,871 131,410 147,281 2.82 2,517.8 58
K. gpayao 30,629 181,146 . 21,775 1.30 7,047.6 30
Region 1| 1,339,140 2,211,466 3,550,606 1.97 12,840.2 277
Ilocos Norte 130,586 331,075 461,661 1.72 3,399.3 136
1locos ‘Sur 125,162 394 768 519,930 1.63 2,579.6 202
La Unton 157,429 391,313 548,742 1.94 1,493.1 368
Pangasinan 925,953 1,094,310 2,020,273 2.12 5,368.2 374
Region I1 543,490 1,782,136 - 2,325,626 1,93 26,628.2 &7
““Cagayan 95,434 634,560 829,974 1.52 9,002.5 92
Isabela 247,051 833,290 1,080,341 2.1 10,664.6 101
Hueva Vizeaya 11,919 . 229,260 301,179 2.17 3,903.%9 77
Quirino 29,086 - 85,046 114,132 3.1 3,057.2 37
Region 111 3,712,220 2,486,737 6,198,957 2.53 18,230.4 340
Bataan 317,528 108,275 425,803 2.70 . 1,373.0 310
Bulacan __ 1,189,802 315,417 1,505,219 3.16 2,625.0 573
Hueva Ecija 511,569 801,041 1,312,610 2.03 - 5,284.3 248
Pampanga 1,079,806 452,876 1,532,682 . 2.58 2,180.2 703
Tarlac 256,5%4 603,057 - 859,651 2.22 3,053.5 - 237
Zambales 356,921 206,071 562,992 2.37 - 3,744 152
Region .1V 3,733,028 2,758,682 6,491,710, :3.21 19,468.4 333
Aurora 60,599 - 78,987 139,586 2.65 31239.8 13
Batangas 398,725 1,078,058 1,476,783 2.38 3,165.8 466
Cavite 875,825 76,70 1,152,534 © 410 1,287.6 890
Laguna 1,017,908 352,324 1,370,232 3.46 11,7597 79
Quezon 451,379 921,602~ 1,372,381 1.83 8,706.7 158
Rizal 928,592 51,60 980,194 5.62 - 1,308.8 749
Region V 1,012,626 2,110,258 3,122,884 1.37 12,072.9 259
Albay 85,83 617,188 903,023 1.06 2,552.6 354
Camarines Norte 132,549 258,433 . 390,982 © 2,37, 2, 112.1 185
Camarines Sur 458,332 . 847,587 1,305,919 1.71. 5,266.8 248
$oFsogon 135,910 387,050 522,960 0.40 c2, 14104 244
Study Area 10,697,830 12,137,833 22,835,663 2.38 107,533.9 212
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2.3.4 Migration

inter-regional migration occurred in 1975-1980 as shown in Tabie 2.3-3.
Total migrants of the Philippines during the six years were 849, 000 of which
432,000 were the emigrants from the Study Area and 392,000 were immi-
grants to the Study Area. Thus, the Study Area had 40,000 net social de-
crease of popuiat:on during the penod

55% of the emlgrants from the Study Area moved to NCR, 13% to Region IV
and 9% to Region lil.

TABLE 2..3~3. INTER-REGIONAL MIGRATION DUR.ING 1975-1880
(1,000 person)

Destination

Origin NCR I II 111 Iv V Other Total
Metro Manila (NCR} 0 12 5 42 91 16 3g 204
I Ilocos 43 0 13 13 9 1 8 87
1I Cagayan Valley 16 7 0 4 4 1. 6 38
JIIT Central Luzon 51 7 8 0 16 3 7 92
Iv: Southern Luzon 75 4 - 2 14 0 10 10 115
v Bicol ) 52 1 1 9 28 0 9 100
Cther Region 142 5 4 20 36 ) 0 213
Total 378 36 33 102 184 = 37 78 ‘ 849

Source: NSO

2.4 ECONOMY

2.4.1

GRDP of the Study Area

The six {6} study regions' produced 341.9 billion pesos or around 32% of the
Gross Domestic Product (GDP) of 1,066.2 billion pesos in 1980. The Gross

’R_egibnal Domestic Product (GRDP) in the NCR occupies 33% of the GDP and

the GRDPs in the seven regions including the NCR occupies 65%. The GRDP
in the 6 r_egions is aimost same amount as the NCR's. The GRDP of Region IV
occupies 43% of the GRDPs in the 6 regions which is the biggest share,
followed by Region Ill (28%) as shown in Table 2.4-1. '

TABLE 2.4-1 GRDP DISTRIBUTION BY REGION IN 1990 (Current Price}

Regions . __  GRDP % to the
{(Million Pesos) Philippines

CAR 17,844 1.7

_ 31,025 2.9
IT 20,392 1.9
IIY ‘94,157 8.8
IV ' 147,600 13.8
v _ _ 30,874 - 72,9
¢ Regions Total . 341,892 32.1

NCR . a . 345,942 32.4
7 Regions Total : o 687,834 64.5
Philippines 1,066,224 100.0

Source: NSCB
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Sectoral share of Gross Value Added {GVA) in the 6 regions is 31% in agricul-
ture and 69% in non-agriculture. The GVA of each sector in the 6 regions
accounts for 45% and 29% of the respective national GVA. ‘“The NCR occu-
pies 42% of the national GVA in non-agriculture as shown in Table 2.4-2,

TABLE 2.4-2 GRDP DISTHIBUTION BY SECTOR IN 1990

Distribution (%)

Régions Agriculture _ NonnAgriculture

CAR 3.9 2.4

T S 12,3 —_— . 3.1

II 10.1 _ 1.7

IIX . 20.5 ‘ 12.5

v : . ©41.0 . 17.9

v _ _ 12.2 3.1

6 Regions Total 100.0 - 40,7
{(Million Pesos) {104, 919) ' (236 973)

NCR 0 59.3

7 Regions Total 100.0 - - " 100.0 .
(Million Pesos) (104,919) ' (582,915)

Philippines . ‘ :
(Million Pesos) : (235,465) (830,759)

‘Source: NSCB, NSO

The past GRDP growth through 1985 to 1990 is summarized in Table 2.4:3.
The GDP grew at an annual average growth rate of 5.1%. The GRDP growth
rates in the 6 regions range between 2.8% in Region il and 5.6% in Region Hil.

Agricuttural GVA growth rates in Region Hl, IV, V and CAR are lower than
non-agricultural sectors, while those in F{eglons t and Il are higher. Per capita
GRDP in the 6 regions amounts to 13, 455 pesos in 1990, which is around
31% of the NCR's 43,631 pesos. Dunng 1987 to 1990 penod per capita
GRDP in the 6 regions grew at an’ annual average growth rate of 2.4%, rang-
ing from 0.2% in Region |l to 3.5% in Region fil as shown in Table 2.4-4.

TABLE 2.4-3 PAST GRDP GROWTH BY SECTOR .
(1985/87 Average - 1988/90 Average, %/Year).

' Regions . Agriculture : Non- " GRDP
i Agriculture
Philippines 3.00 5.74 5.08 -
NCR : T 7.08 - 7.08
CAR * 3.98 4.04 4.02
1 3.81 3.33 3.50
II 2.87 2.77 o 2.82
111 5.28 . 5.67 5,88
v 3.83 6.09 : 5.40

\'4 1.11 4.69 - 3.10

* . Growth rate batween 1989 and 1990
Source: NSCB, NSO
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2.4.2

TABLE 2.4-4 PER CAPITA GRDP (Pesos, 1990 Constant Price)

Region 1990 Growth Rate
(1987-90, %/year)

CAR 15,572 1.74

I 8,738 1.39

II ) 8,112 0.22

ITI : 15,192 : 3.49

v 17,857 1.82

v 7,896 .15

6 Regions ' © 13,455 2.43
NCR 43,631 3.42

7 Regions 20,631 3.07

Philippines 17,570 . - 2.40

Source: NSCB, NSO

Provincial Account Estimate

There are no official data on.Gr'oss Provincial Domestic Product (GPDP). For

‘the study pnjkposes, the GPDP in the study area is estimated on the basis of _

the following data:
1)  Agricultural GVA:

a. agficultural production for cropé, livestock, fishery and forestry,
b. agricuitural farmgate price statistics, and
¢. GVA ratio by commodities

2) Non-Agricultural GVA {Industry and Service Sectors)

a. number of family by sector (Family income and Expenditure Survey,
1988), and ' ' :
b. implicit price index of GRDP.

Agricultural GVA is estimated by the multiplication of production data, those
prices and GVA ratios. The estimation of non-agricuitural GVA has an as-
sumption that there are no significant productivity difference among provinces
under the same region. The non-agriculture GVA of region is allocated to the
respective province according to the distribution of number of family by sec-
tor. The GPDP estimate in 1990 is shown'in Table 2.4-5.



2.4.3

- GPDP ESTIMATE IN 1990

TABLE 2.4-5 - (Unit  :PODO, 1990 Price)
Region/ Agriculture, Industry Service Total
. Province ;qrﬁstry & Sector Sector )
ishery . : ) )
HCR D 147,603,719 198,337,963 345,941,682
R 4,142,057 8,260,395 5,441,431 17,843,883
CAAbra 525,041 £61,253 111761610 21163904
Renguet 1,404,157, ,B51,870 2,288,366 9,544,393
Mt. Province 497,648 1788,225 508.510 1,793,783
1fugao : 5381467 713.532 935,196 2,187,195
K. Rpayao 1,776346 4457818 533749 57154 608
Region I 12,877,279 5,908,208 12,239,820 31,025,307
Ylocos Norte 10403,625 - T a4 617 1,7957626 3803866
Ilocos Sup 1,674,046 - 546440 2:077:950 4,298,436 -
La Unien 1,668,292 1,131,059 2,347,766 53127117
Pangasinan 8,151,316 3,626,092 6,018,478 17,795,888
Re%ion 1 10,545,367 2,442,367 7,404,079 20,392,382
agayan 2:112,083 - 1,028,260 37104,507 b1 244,850
Isabela 710451637 17116309 3.187,399 11,349,145
H. Viscaya 799,157 188,399 850,590 1,838,146
Quirine 562,400 88,234 218,061 868,695
Others 26,659 - 21,385 . 43,522 91,546
Region 111 21,479,211 36,863,833 35,813,781 94,156,825
ataan 923, 606 - 2:5472.803 31046, 344 6,512,843
Bulacan 4,403,238 11,579,028 10,235,563 26,217,829
- Nueva Ecija 61529, 680 5:5261313 5,350,482 17,406,675
Parpanga 3,758,862 §'559.947 - 913317282 22,650,091
Tarlac 33505757 313921250 31870,848 10,613,855
Zambales 27573,068 4.263.402 31979,062 10,755,532
Region v 43,054,482 55,747,901 48,797,613 147,599,996
urora’ 11546,517 752 857 752,598 3,054,972
Batangas 6,992,048 5,207,984 4,682,022 16,882,054
‘{Cavite 4,595,984 14,927,284 6,807,728 26,330,996
Laguna 517421607 14,824,355 10,433,841 ;- 31:000.803
Quezon 811115465 61 279.298 4'917,529 1953087290
Rizal - & 0641363 910711382 13,970,449 27:106. 174
Otheis 12:001.518 - - 41684, T43 7.2337646 23,919,707
Region V 12,819,827 5,023,145 13,030,714 30,873,686
K iBay 119724253 3,585,992 3.540,537 7100782
Cam. Norte 1,243,523 - 178594 1,201,732 312311202
Cam. Sur- 51320, 228 1,100,794 41054 658 10,475,680
Sorsogon 11343,518 582,118 116221294 31847930
others 21938.305 268,294 2:311.493 6,218,092

Note: Consultant estimate based on the data from NSCB and NSO

Employment Situation

Based on the NSO survey in 1988, the labor force in the & regions accounts
for 10.7 million or 47% of the national total, Employment and unemployment
ratios in the 6 regions are 94.8% and 5.2% respectively.  The unemployment
ratio in the 6 regions is slightly higher than the national 4%. The share of
agricultural employment in the 6 regions is 46% of the total labor force and
49% of the employed population, which are-higher than the national average

surmnmarized in Table 2.4-6.

TABLE 2.4-6 EMPLOYMENT STATUS IN 1988

of 44% and 46% respectively. The employment status in the study regions is

Distribution (%) .

R Total
Regions Labor Force -
{'000) A%rl— . Non- . Unem-—
culture Agriculture ployed
CAR 507 53 44 3
I 1,321 54 412 5
IT 977 63 34 3
IIIT 2,270 34 58 8
v 3,814 40 55 5
v 1,844 58 38 4
6 Regions
Tofal 10,733 46 49 5
NCR 2,748 0 20 10
7 Regions : '
Total 13,481 37 57 6
Philippines 22,937 44 51 4
Source; NSO



The GVAs per employed population in agricuiture and non-agriculture sectors
are estimated in Table 2.4-7. Per capita GVA in the 6 regions is 21,221 pesos
in agrlculture 45,345 pesos in non-agriculture and 33,616 pesos in both
sectors. The former is around 47% of the latter. Per capita GVA in Region AY;
is a significantly low amount of 17,403 pesos, followed by Region IlI's 21,488
pesos. :

TABLE 2.4-7 PER EMPLOYED POPULATION GVA BY SECTOR IN 19920
(Pesos, 1990 Price}

Regions Agri-_a Non- All

_ culture Agriculture Sectors
CAR ' 15,398 : 61,443 36,268
I ' 18,214 33,177 . 24,741
II . 17,010 29,928 21,488
ITI 28,175 54,820 45,081
v 28,513 49,713 40,852
v 11,914 25,865 17,4023
6 Regions 21,221 45,345 33,616

NCR 0 140,570 140,570
7 Regions - _ 21,221 75,831 54,453
Philippines 23,169 70,391 48,542

Source: NSCB, NGO

Average family income and expenditure per household in 1988 is coverted to
the value in 1290 using the consumer price index and summarized in Table
2.4-8. Per household annual income in the 6 regions amounys to 45,912
pesos which is 46% of the NCR's 99,936 pesos and 91% of the national
- 50,510 pesos.

TABLE 2.4-8 AVERAGE FAMlLY INCOME AND EXPENDITURE IN 1988
(Pesos/Household : 1990 Price)

Regions Income ' Expenditures Savings
CAR 43,313 36,764 6,549
I 42,539 34,588 7,951
11 42,162 31,465 10,697
I¥Y. 56,695 - 44,359 12,336
v 48,232 - 28,369 2,826
v 31,195 28,369 2,826
6 Regions 45,912 38,063 7,849

NCR 99,936 76,047 . 23,889
7 Regions 59,232 47,492 11,740
Philippines © 50,510 40,651 9,859
Source: NSO
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