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I INTRODUGCTION

The socio-economic study aims at understanding preseunt conditions and
projections of socio-economic characteristics such as population and gross
regional domestic product (GRDP) in a preject site until a target year.
These characteristics are indispensable for other sectoral studies, as

functioning the basic framework for the proposed project.

Chapter Two mentions the present socio-economic conditions in the
Cagayan river basin comparing with both conditions of the Region II and the
whole country. Present conditions are illustrated from the following five
aspects: administrative conditions; social conditions; economic conditions;
sectoral economic profile regarding industrial situation; and present land
use, These items are essential not only to identify the preject but alsc to

evaluate the project.

Chapter three describes the future socio-economic conditions, projected
on the basis of the basin’s economic role reflecting the national and
regional development policies, In this chapter the following items are
projected within the basin in principle: population; ecopomic conditions
such as GRDP, GVA and family income; budget water requirement; and land use.
These projections are vital to evaluate the proposed projects from the point

of view of economically enhanced basin situation in the future.

Chapter four presents the iwpact assessment of the proposed Master Plan
from the socio-economic point of view. In order to mitigate the impacts,
some recommendations are propeosed for being discussed in the next study

stage.

This seocio-economic study neither covers all aspects of socio-economic
conditions of the Philippines nor includes any proposal for socio-economic
planning. It aims to provide the figures for the use of working oul the
other relevant sectoral studies. A further study will be needed for more

detailed iwplementation plans in the stage of a feagibility study.
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1I PROJECT BACKGROUND

2.1 Administrative Condition
2.1.1 Administrative District

The Philippine, one of the largest archipelagos in the world, has some
7,107 islands and covers an area of approximately 300,000 km?. 1t consistg
of three major island groups: Luzon with an area of 141,395 kmz; Visayas
with 56,606 kmz; and Mindanao with an area of 101,909 kmz. These groups are
further divided inte regions, the regions.into provinces, and the provinces
into cities/municipalities. These cities/municipalities are further divided
into barangays. As of 1985, there are 13 regions,_?B provinces, 60 cities
and 1,493 barangays. The Cagayan River Basin is 1oda§ed at the northernmost
portion of Luzon. The basin occupies an avea of 27,281 Km? comprising
25,039 km2 or 91.8% of Region 1T, 1,844 km2 or 6.7% of Region I.and 398 ka
or 1.5% of Region IV. The basin covers the majority of Cagayan, Ifugao,
Isabela, Kalinga-Apayao, Nueva-Vizcaya, Quirino and Mountain.provinces'and a
mountainous portion of Aurora province, as shown in Figure 2.1. The former
six provinces are included in Region II. Mountain province is in Region I

while Aurora province is in Region IV.

There are 127 municipalities within the previnces related to the basin.
0f the total number, 106 wmunicipalities invelved in the basin are broken
down as follows: 18 municipalities of .a total of 29 municipalities in
Cagavan; 7 of 7 in Ifugao; 37 of 37 in isabela; 11 of 15 :in Kalinga-Apayao;
15 of 15 in Nueva-Vizcaya; 6 of 6 in Quirino; 8 of 10 in Mountain Province
and 4 of 8 in Aurora. An Iinvolved municipality is chosen based on the rela-
tion between the watershed of the basin and the municipal boundary. Namely,
once some potion or the whole of the municipal area is contained by the
basin area, that municipality is identified as a wmnicipality involved in

the basin.

In this socio-economic study, the characteristics of the basin would be

captured by figures or indices which are figured out in accordance with
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several kinds of functional areas because of data availability. These areas
are defined as follows:

(1) Region Il is exactly the same region as the administrative district
delineated by the govermment, which consists of the provinces of Bataues,
Cagayan, Ifugao, Isabela, Kalinga-Apayao, Nueva-Vizcaya and Quirino. 25,039
km? or 91.8% of the basin is located in Region I1, which accounts for 69.0%
of Region II (36,403 kmz);

" (2) Region I1-B is the same as Region II excluding Batanes Province, which
covers the provinces of Capayan, Ifugao, Isabela, Kalinga-Apayao, Nueva-
Vizcaya and Quirine. 25,039 km? or 91.8% of the basin is located in Region
II-B, wHich accounts for 69.2% of Region 1I-B {36,194 kmz);

(3) Basin Area is the area which is physically delineated based on the
watershed, which is made up of 106 wmunicipalities as mentioned in the pre-
vious paragtaﬁh; and

(4) Project Area is the area involved in a major project scheme such as

flood control, irrigation and hydro-power reservoir.
2.1.2 Institutions

Water resources development being a global issue is concerned with many
government organizations and agencies. However, the main schemes of this
project study are confined to flood control, irrigation and hydro-power
develépment. From the point of data presentation as well as the project
implementation, the following ministries are concerned with this project
amoﬁg the executive branches of the national government as shown in Figure
2.2: Department of Public Works and Highways (DPWH); Department of National
Defense (DND); Department of Health (DOH); Department of Human Settlements
(DHS); Department of Agrarian Reform (DAR); Department of Agriculture and
Food {(DAF); Department of ¥Energy (DOE); Department of Social Services and
Development (DSSD); Department of Natural Resources (DNR); and National
Economic and Development Authority (NEDA). Among these ministries, the
following government agencies, entities and/or corporations are involved in
the. above mentioned projects in Cagayan river basin: DPWH; Cagayan
Iﬁtegratéd Agricultural Development Project . (CIADP); WNational Irrigation
Administration (NIA); Farm Systems Development Corporation (FSDGC); and

National Power Corporation (NAPOGOR). In addition to them, the following
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agencies are related to the project from the water resources point of view:
National Water Resources Council (NWRG); Local Water Utilities Administra-
tion (ILWUA); Rural Waterworks Develeopment Corporation (RWDC):; and Barangay

Water Program (BWP).

" The DPWH plays the leading role of this water resources development
project, To begin with, the DPWH acts as an "umbrella" organization to
agencies, includiﬁg NIA, FSDC, NWRC and ILWUA, and provides overall policy
direction and'coéperation. The DPWH, However, directly plays the following

role: flood control and drainmage; and rural water supply and sanitation.

The CIADP is attached to the National Council on Integrated Area
Develeopment (NAGTAD) which is under the jurisdiction of the O0ffice of the
President (OP). The CIADP is institutionalized for formal planning,
monitering and budgetary control to integrate agricultural projects in
Cagayan province. It functions to rationalize the participation of rural
people through local government in development planning and implementation.
The NACIAD proposes that the CIADP be converted into a Cagayan Valley In-
tegrated Area Development Projeet (CV-IADP) in order to expand its coverage

by including the other six provinces in Region 1.

The NIA aims to provide water resources for irrigation, plus associated
physical and technical know-how to farmers, in support of the agriecultural

development program of the country,

The FSDC engages the rural population in active partnership for the at-
tainment of increase of farm income and agricultural productivity. It is an
autonomous corporation. Its primary objective is to promote the orgéniza~

tion of farmer's association particularly on irrigation matters.

The NAPOCOR is a government owmned entity, attached to the DOE. It
covers 96% of electric power supply in the Philippiﬁes,-while the remaining
percentage is covered by electric cooperatives and small private or
municipal franchise holders. The NAPOCOR is responsible only for generating
and transmitting power fo the whole country, The ultimate availability of

electrical service is implemented by electric cooperatives organized by the
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National Electrification Administration (NEA) which is under the jurisdic-
tion of the DHS.

The NWRC is responsible.for the coordination and integration of all
water resources development and management in otrder to achieve a scientific
and orderly development and to meet present and future needs. Its functions
are as follows: _

(L to control and regulate the utilization, exploitation, development,
conservation and protection of the country’s water resources;

(2) waterwork utilities regulations and supervision; and

(3) hydraulic surveys and data collection.

In order to resolve these broad issues, the NWRC involves many government

agencies, entities and corporations, as shown in Figure 2.3.

The LWUA is a specialized lending institution for promoting, developing
and financing local water utilities. Tt is engaged with providing water to

large towns and urban centers with population of more than 20,000.

The RWDG is attached to the MHS. It functions to construct, operate
and maintain water supply systems in rural areas and to provide technical
and institutional and assistance to them. The RWDG. as well as the Project
Management Office for Rural Water Supply of the DPWH covers many rural areas

in urbanizing fringes and small towns in LWUA areas.

The BWP operates within the framework of the Department of Local
Government (DLG). It was created to plan, design and implement small scale
domestic water system in small rural farming and fishing communities ranging
in size up to 10,000 people. It supports three types, that is, Level I, II
and ITI-A which is a piped system but of which the water rate is restricted
to a relatively low rate (refer to Section 2-4-3(4) Water Resources).
Subsequent management, operation and maintenance of the systems should be

done by the local rural water association.
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2.2 Population and Laboy Force

2.2.1 Population

According to the 1980 census by the National Census and Statistics Of-
fice (NCSO), the Philippines had a populatien of 48,316,503, This popula-
tion increased by 21 million as compared with the 1960 census as shown in
Table 2.1. During the 60’'s, the average annual growth rate of population
was vecorded at 2.08%. During the 70‘s, the growth rate afterward slowed
down to 2.79%, owing to the population control policy of the government.
This rate, however, indicates that the population wmay double in about 25

years.

The population within the Cagayan river basin is estimated at 1,884,676
in 1980 as shown in Table 2.2. Hence, the basin population was estimated as
follows: (1) whole wmunicipal population are counted in case the whole
municipal area is Included in the basin; and (2) in case some portions of a
municipal area are included in the basin, basin population in the
municipality are estimated as follows: (a) urban population was completely
counted in case the urban areas (poblacion) are contained by the basin area;
and (b) some rural population was counted in proportion to the rate of some
municipal area contained by the basin to the entire municipal area. The
population of the Region II-B was 2,215,255 in the same year, Since there
is a small difference of about 15% between the two population counts and
most of the basin area except Mountain Province is completeiy included -in
the Region I1-B, characteristics of the Region II-B represents that of the

basin.

The land area of the basin physically delineated by watersheds com-
prises 27,281 km? as shown in Table 2.2. 1t accounts for 9,1% of the na-
tional land area of 300,000 kmz. The area of Region II-B is 8,910 km2 6r
33% bigger than the basin and accounts for 12.1% of the nation. Since the
basin contains few coastal areas, the data of the Region TI-B should be
treated with care in case of characterization of the basin by using the data

of Region 1I-B.
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The average growth rate in the basin during 1970 to 1980 was calculated
at 2.80% and it was 2.80% for Regilon ¥I-B. Both growth rates are the same,
and also quite similar to - that of the whole country of 2.79%. For the
sécond five years namely 1975 to 1980, the entire population growth tendency
is somewhat bigger than the 70's whole growth rate. The basin and the
regiénal population growth was higher than the national growth rate. On the
other hand, the estimated number of in-migrants for the same period recorded
33,259 while out-migrants constituted 36,041, accounting for a decrease of
2,782 population in the region. This signified that the natural rate of in-

crease would be much higher than that of the nation.

With a population density in the basin of about 69 persons per km® in
1980, this density stood far smaller than that of the whole country of 161.1
persons per km? . Hence, the basin is located in a vare sparse region in the
country. According to Figure 2.4, the most densely populated municipality
in the basin is Tuguegarao. Most of densely populated municipalities are
located in the plain and cultivated areas along the Cagayan river and its
tributary of the Magat rviver, and along the coastal area facing the Babuyan
channel, These areas are dominated with agricultural lands and mainly lo-

cated in flood prone areas.

The urban population of the basin reached to 316,067 in 1980 as shown
in Table 2.3. This accounted for 16.8% of the total population, which was
lower than that of the country of 37.3%, This means that the basin is
rather slow in ufbanization. Incidentally, an urbanized area is defined in
the census report by NCSO as follows: (1) in its entirety, a municipality
having a population density of at least 1,000 persons/kmz; {(2) a central
district (poblacion) of a muniéipélity which has a population density of at
least 500 pérsons/kmz; {(3) a central district {(not included in 1 and 2),
regardléss of the population size, which is provided with urban functions
such as street pattern, industrial establishment, town hall, public ﬁlaza
market, etc.; and (4) barangays having at least 1,000 inhabitants which meet
the conditions set forth in 3 above, and where the occupation of the in-
habitants  is predominantly non-farming or fishing. The most wurbanized

municipality in terms of urban population was Tuguegarao in the basin, of



which rate was 41.0%. Major municipalities with more than 10,000 urban
population within the basin as of 1980 were as follows: Tuguegarao with
30,107 in Cagayan; Cauayan with 14,400, Ilagan with 12,168 and Santiago with
17,317 in Isabela; Tabuk with 14,280 in Kalinga-Apayao; Ba&ombong with
15,423 in Nueva-Vizcaya. The average number per family in the basin was 5.5
persons in 1980. This was somewhat smaller than that of the country of 5.6

persons in the same year.

The most dominant religion in the Philippines is Catholic. The.rest
are grouped into various sects. According to the 1970 ceﬁsus, 85% of the
country's population was Catholics. Islam ranked second (4.32%). These
were followed by Aglipayan which is one of the Phiiippine independent
churches {(3.91%), Protestant (3.06%), Iglesia ni Kristo which is a new
branch of Christianity registered in 1914 with the government (1.30%) and
Buddhist (0.0%%). Aside from these major religions, there aré the cultural
minorities unaffected by modern religious influences, who exhibit their own
life style, customs and practices. The goverrmrent has been exerting efforts
to uplift socially, politically and economically the plight of these
minorities by introducing them into the mainstream of Filipinoe society,
Despite the government’s efforts, however, some cultural minorities are
still in the highlands and come into conflict with the economic development
activities in the countryside, In the basin, there are likewise some
minorities in its mountainous portions, as shown in Table'Z.h. -The basin
has many kinds of cultural minorities as compared'with-other'regions.. They
account to 1.65 million or 36.7% of the total country‘s'minorities. ‘Espe-
cially in Kalinga-Apayao, Mountain Province and Ifugao provinces along -the

Gordillera mountains, many minority groups are living in scattered hamlets.
2.2.2 Labor Force

In 1980, the labor force registered at 15,140 thousand. . - Of this
number, 14,184 thousand or 96,6% was employed. Participation rate, which
refers to the rate of the labor force to the total population of 15 years
old and over, decreased from 58.6% in 1970 to 53.3% in 1975. 1In 1980, the
participation rate.remained almogt the same of 54.3% as in 1975, as shown in
Table 2.1,
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In Region II-B, the population of the productive ages, belonging to 15
- 64 year group, was 53.2% of the total population in 1980, as shown in
Table 2.5. As for the Philippines, it was 54.6%. The rate of the Region
II-B is lower than that of the country. This means that economically active

people in the region are fewer than the national average,

The agricultural sector, the primary sector, jincluding livestock
farming, fishery and forestry, absorbed the greatest portion of the man
power resources. This sector accounted for 5,832 thousand or 52.4% of the
total gainful workers in 1970 and for 7,295 thousand or S51.4% in 1980 in the
whole country as shown in Table 2.6. The average annual growth rate of the
sector during the last decade was 2.26% which was rather smaller than that

of the total population, i.e., 2.79%.

On the other hand, the agricultural sector in Region II-B absorbed 424
thousand ox 77.0% of the total gainful workers in 1970 and 467 thousand or
73.1% in 1980, as shown in Table 2.7. The rate of the agricultural workers
in the study area to the country drastically went down from 7.3% in 1970 to
6;&% in 1980, as show in 2.8. This shows that although the basin ecoﬁomy
still extremely depends more on the agricultural sector than on other
sectors, the structure of the basin industry tends to move slightly to be

services' sector oriented.

The industrial sector, the secondary sector, such as mining and
quarrying, manufactufing, construction, and electricity, gas and water
supply, employed the smallest number of workers accounting fer 1,913
thousand in 1970 and 2,514 thousand in 1980 in the Philippines. In Region
II-B the sector absorbed 40 thousand in 1970 and 41 thousand in 1980,
respectively. These figures showed 7.2% of the total workers in 1970 and
1.9% of the national population in 1980.

The services' sector, the tertiary sector, such as transportation, com-
mexce and various kinds of services in Region 1I-B absorbed 82 thousand in
1970 and 122 thousand in 1980 respectively, which accounted for 15.0% of the
total workers in Region II-B in 1970 and 19.2% in 1980. . These were also
2.6% of the total workers in the Philippines in 1970 and 2.7% in 1980.
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2.3 Eeconomic Conditions
2.3.1  Gross Regional Domestic Product

(1) Economic circumstances

The Philippine economy has been chiefly dependent on agriculture since
independence from the.United States in 1956, In the early 50's, however,
the Philippines aimed at industrialization by means of import replacement
industyy geared: towards on the promotion of the economic independence and
economic development as most develo?ing countries did. This industrializa-
tion policy was a tolerable success in the context that the average annual
growth of mamufacturing sector gained an extremely high rate of 15.8% in the

early 50's.

In the 60's, however, this rapid growth brought about several social
problems such as acceleration of capital intensive industries -and
centralization of industrial location into the big cities, resulting in

. decreased employment opportunity and shrinkage of the export industries.

In the 70's, the government shifted its policy from import substitution
te export promotion measures, and furthermore, proposed to lay emphasis on
regional development, promotion of agricultural development and attraction
of foreign Investment. As a result, the economic growth in the Philippines

rose to 6.7% per annum on the average from 1972 to 1979.

.Since the oil crisis in 1978, the Philippines has experienced serious
economic stagnation. For the sake of stimulating the national economy, the
government formulated some business stimulating policy in the early 80's
However, such poliey did not contribute to the development. of the national
economy due to the lingering economic recession among  the industrialized
countries. As a result, this condition brought about various economic dis-
orders such as government budget deficit, decrease in foreign currency

reserves and downward flight of capital.

3] Gross domestic product

Gross Domestic Product (GDP) in 1984 was about 3548x109_(approximately
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Uss$ 30 » 106)'which increased by about 44% as compared with that in the pre-
vious year:as shown in Table 2.9, Per capita GDP was £10,280 which showed
an increase by about 40.6% than that of the previous year. Real growth
rates of GDP and per capita GDP, however, were -4.7% and -6.9% respectively,
which were the lowest in the last decade as shown in Table 2.10. Such a
decline was mainly due to the fact that the national economy had
deterjorated caused by .the world recession and was still on the way to

economic recovery.

(3) Gross regional domestic product

Gross Regional Domestic Product (GRDP) of Region II amounts to B14,504
x 10% in 1984, which increases by 34.4% as compared with that in the pre-
vious year. The GRDP accounts for 2.64% of the GDP. Per capita GRDP is
$£5,898 which shows an increase in abeut 30.9%. But, the difference between
the per capita GDP and GRDP aggregates #£4,382 and the per capita GRDP ac-
counts for only 57.4% of the per capita GDP, - Furthermore, for the past few
years, the disparity between the two per capita values has gradually been

increasing as shown in Table 2.9.

Réal growth rétes of GRDP and per capita GRDP are -8.7% and -11. 0%,
respectively, These figures mean that the regional ecomomy has deteriorated
more drasticaily than the nationai economy. Furthermore, actual per capita
GRDP has decreased by more than 20% for the last three years, in spite of
the fact that per capita GDP has decreased by only less than 8%.

(4} Gross value added _

Gross Value Added (GVA) of the agricultural sector has maintained a
stable growth for the 80's except 1983 as shown in Table 2.11. Hampered by
a long dry weather during rainy season and adverse effect of typhoons, an
annual growth of paddy production declined from 4.20% in 1982 to -13.1% in
1983. Sugar cane, corn and coconut also declined during the same period,
although they recovered afterward. It seems to be difficult that they could
rapidly recover from . the. present condition because of world economic
conditions.. On the other hand, though GVA in livestock slightly declined by
0.4% in 1984, it could be considered that its growth was almost normal for

the recent five years. Because, the dependence on imported feeds for live-
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stock production bésicallyr hampered the growth of this sub-sector.  The
fishery and forestry suffered decrease in 1984 with growth rates of -8.7%
and -18.1% respectively, The decline in Forestry production has con-

tinuously declined since 1980.

Table 2.12 shows GVA of each sector and sub-sector in Region II. The
biggest share of GVA comes from the agricuitural sector among the threé main
sectors. Among the.sub-sectors in agriculture, paddy production ranks the
top of them with regard to GVA. Corn production occupies a comparatively
large share to the national one, as well. Although forestry, however, has
the second largest sub?sector among the agricultural sub-sectors, its per-
cent share to national GVA is the biggest among all the sub-sectors in
Region 11, as shown in Figure 2.5, in spite of the fact that the growth has
been negative for the recent five years. Livestock and poultry production
has a modest share in the country. Other agricultural production seems to
be low as compared with tﬁe national production. It is said that tobacco is
one of the major products, but from the GVA point of view, the production

may mot occupy a bigger share.

During the 1980 to 1984 period, the industrial sector in the country
experienced an average annual growth rate of aboﬁt -1.0%.  Among the in-
dustrial sub-sectors, the manufactﬁring sub-sector grew at an average annual
growth rate of 0.2% during the same period. In 1984, however,_it:went déwn
to only -7.1%. Construction experienced the serious.negative-grdwth‘of
-4.8% during the same period, and especially in 1984, i.e., -23.7% annually.
Although electricity, gas and water supply sector occupies only a small per-
tion of GRDP, its growth has been stable. On the other hand, the GVA of
mining and quarrying sector is also small, and its growth has been unstable.
During 1980 to 1984, the services' sector experienced an ’average annual

growth rate of 2.0%. This growth rate is the largest among the three major

economlc sectors,

In the industrial sector of Region II, construction had the largést
share of GVA, i.e., 21% of GRDP during 1980 to 1982 as shown Figure 2.6,
Since 1983, however, it has seriously gone down to less than one-third of

the GVA of 1982. The growth rates were -24.1% in 1983 and -59.1% in 1984,
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It might be caused that the Magat River Multipurpose Project (MRMP) had been
completed in October 1982 and that the construction of supporting irrigation
facilities in Magat river basin had been delayed because of national
economic recession. The -regional production of mining and quarrying has
been more unstable than the national one., Other sectors were almost on the
same conditions as that of the country. The regional services’ sector has
also experienced the same growth tendency as the country, but the regional

growth of 1,6% is smaller than that of the country of 1.9%,

Table 2.13 summarizes the GDP by the expenditure shares, and shows the
purchases of ‘the institutional sectors: personal composition expenditure,
general gqvérnment consumption expenditure, gross domestic capital formation
and net exports of goods and services. Capital formation is in the form of
fixed capital formation and changes in stocks. Fixed capital formation in-
cludes the value of the purchases and own-account construction of fixed as-
sets by the government and the private sector. The investment expenditure
for infrastructure is also included in these categories. The expenditure by
the government has been reduced since 1982, when the amount recorded the
largest during the resent five years. It must be noted that the value is
estimated as gross value added at 1972 constant prices that the valﬁe is

completely different to actual disbursement.

.(5) Inter-industrial relationship
Inter-industrial relationship is generally illustrated by an input-
output table of industrial relations. Philippines Statistical Yearbook 1983
(Reference EC-301) presents two matrix tables of technical coefficients and
Inverse ccefficients divided into 12 economic sgub-sectors, which are sub-
stantial for input output analysis. According to an inverse coefficient of
construction sub-sector, one unit of construction investment induces 1.886
units of production in the country, as shown in Table 2.14. The induced
production produces almost the same unit (1.01) of value added as original
construction investment, which is calculated by the product of inverse coef-
ficlient and value added coefficient of each sub-sector as shown in Table
2,14, -Tﬁus,._a unit investment of construction induces almost the same

amount of value added in the Philippines.
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2.3.2  Labor Productivity

Table 2.15 presents the labor.productivity of both the country and
Region II during 1980 to 1985. The labor productivity is derived from total
output divided by total labor input. The productivity had the peak in 1982
and afterward went down drastically. The national labor productivity
dropped from £5,653 in 1982 to 24,884 in 1984 or -13.6% for two years. On
the other hand, the regional one also dropped from 23,017 in 1982 to P2;348
in 1984 or -22.2% for two years. As a result, the regibnal value accounted

for only 40.1% of the national one in 1984, although it accounted for 53.4%
in 1982,

2.3.3 Family Incomes and Expenditures

Table 2.16 indicates the old data of avérage.family income and expendi-
ture from 1961 to 1985. According to the table, the family income of Region
I1 accounted for the range of 64,3% to 90.1% of that of the country and
especially for around 90% since 70'. This disparity is not so much as com-
pared with the other economic indicators such as per capita GDP of 62.5% and
Labor productivity of 54.3% in 1980, A family in Region II might have more
income earners than that of the country in spite of the fact that percentage
distribution of economically active population in Region II is smaller than
the national one and that the family size in Region II is also émaller than

the national one,

As for household expenditures in 1975, the national annual average was
bigger by B991 in 1975 and P4,124 in 1985 than the regional one. Engel’s.
coefficients of the nation and the :region are 53.7% and 56.8% in .1975
respectively, as shown in Table 2.17. These figures reflect the disparity
in income level. For housing, the regional expenditures are lower than the
national one, as well. This might be the reason thac housing expenditure in
the region is smaller than that of the national average. _But both: of them
are still lesser than 10% of the total expeﬁditure aﬁ&zmight not have big
difference from the point of view of percentage share. As for personal
property such as household furnishings and equipment, ciothing'and other

wear, and personal effects, the national average occupies #7427 or abhout
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11.0% of the total expenditure and the regional average 713 or about 12.4%.
There might not be a big difference between the two, either.

2.3.4 Prices

- The. price movement of consumer goods and services continued with its
upward. trend and reached its peak in 1984. With these increases in the con-
sumer price index, the inflation rates in the country and in the region went
up to its highest levels of 57.1% and 56.2%, respectively. The average con-
sumer price Indices of the country and the region in 1984 using 1972 base as
the base year were 615.8 and 588.0 respectively, as shown in Table 2.18.
This was caused by series of peso devaluation; as shown in Table 2.19. Be-
cause of Import control and roll-back policy of the government, the infla-

tion was stabilized in 1985.

Construction cost index is derived from implicit price index numbers of
gross value of construction by the govermment, which reflects the public
construction cost. The price movement was with the same upward as the con-
sumer index. The index is always bigger than the consumer price index in

both the country and the region.
2.3.5 Budgetary Condition

Infrastructure facilities are effective for industries to increase
productivity and for social life to get better welfare. In general, they
are established by the public sector, The water-related infrastructure of
this Cagayan river basin pfoject will be constructed by the public sector.
Therefore, the public investment policy is quite significant for the sake of

the implementation of this project.

Table 2.20 shows actual infrastructure disbursement of the government
during 1980 to 1984. Although figures in this table do not include the
émount_of.the disbursement bj local governments and private sectors, the to-
tal infrastructure might be vefy close with these figures because the major
part of. disbursement is borne by the national povernment agencies, entities

and corporations.
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The disbursement for water resources sector occupied 15.6% to 23,2% of
the total amount during 1980 to 1984. The biggest amount used among these
sectors’ disbursement went to irrigation projects of the NIA. The water
supply by Metropolitan Waterworks and. Sewerage System (MWSS) ranked the
second biggest in recent years. The flood control project was the second
biggest of 3.6% in 1980, but afterward its share gradually decreased down to
0.9% in 1984. A hydro-power prbject is included not in the water resources
sector, but the power and electrification sector. This sector has had the
biggest share of more than.a half of the total disbursement among the six
main sectors. The amount used by the NAPOCOR occupies also a big share.
The investment for hydro-power generation to total NAPOGOR disbursement in

1981 accounted for about 25%, according to a NAPOCOR annual report.

Because . of deceleration of economic activities, the total amount of
disbursement for infrastructure went down Co P14 ,516 x 106 in 1984, which
was lower than that in 1982, despite severe inflation during the period.
The water resources sector seems to have had the most serious influence,
though in 1984 its amount recovered from previous year. The reason for the
reduced disbursement was that financial restraints caused delays in the im-
plementation of projects. In order to recover the financial condition in

1982, the government budgetary state must be improved,
2.3.6 Conversion Factor

All the costs inveolved in every project and its alternatives have to
be measured as economic costs, i.e., the real costs ot "opportunity costsg”
incurred from the viewpoint of the nation's economy. The measurement of
economic cost of a commodity, therefore, depends on how it is likely to be
procured - whether by increasing import, decreasing export, ékpanding_domes-
tic production or diverting from other uses. Clearly it is impracticable to
trace procurement sources for all the project inputs. . Thus in this study,
the fbllowing principles were applied to those project inputs that con-

stitute a major part of the project costs.



All equipment and materials to be newly imported for the project were
estimated at their GC.I.F. prices. Competitive rates applicable to services
provided by the expatriate were used as economic costs of foreign labor. 1In
fact the forelgn currency portlon of the project costs has been estimated
in the ways described above. Thus it can be used as economic costs without
any conversion. On the other hand, for tradable (exportable) goods te be
procured in local markets, their F.0.B. prices repreéent the shadow prices
to be used in economic analysis, rather than their purchase prices in local
markets used in financial analysis. Moreover, for un-tradable goods in lo-
cal markets, their prices should be presented in econowmlc prices, as well.
In ‘general, Standard Conversion Factor (SCF) is used to convert them Iinto
international market prices, economic prices. Table 2.21 show SCF in the
Philippines, which comes from statistical yearbooks and UN study report.
They connote that econcmic prices are estimated to be more or less 10% less

than financial prices,

A wage of unskilled labor, which 1is wused {in financial analysis,
refleéting.severé working conditions at the project site does not apply for
economic analysis. Since unskilled labor for the project would most likely
come from farm households, the opportunity to be sacrificed by come from
farm households, the opportunity to be sacrificed by the project would be
agricultural activities. Thus, the wages paid to seasopnal farm workers are
more indicative of the opportunity costs of unskilled labor. Also there ex-
ist some surplus labor in the rural areas. It has been determined,
therefore, that much lower wage than that applied to unskilled labor in

financial analysis is used as its shadow price in economic analysis.

Internal transfer portions have to be excluded from local curreuncy
costs of other project inputs. In general, the internal transfer portions
in the philippines were estimated to be only 5 - 10% by inspection of data

on government revenue from taxes and excise duty.

In this study, the combined effects of eliminating internal transfer
portions and the shadow pricing mentioned above have been deduced instead of
adjusting financial costs by each cost element to calculate the economic

costs, That is, the local currency portion of economic costs was estimated
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to be approximately 82% (Conversion Factor : CF) of the financial costs, as

shown in Table 2.21.

2.4 Sectoral Economic Profile
2.4.1  Agriculture, Fishery and Forestry

The total 1and.area of Region II is 36,403 . Of this total, about
15% or 5.3 x 103 ka were used for agricultural lands in 1983. “In 1983,
within agricultural lands, total 7,955 xm? were utilized as planted areas,
as shown in Table 2.22. About 95.8% or 7,624 kn’ of the planted area has
been devoted to food crops. Of the land for agriculture, paddy and:corn ac-
count for 49.0% and 39.1% respectively, which contributed 17.1% and 3.8% to
the B2,586 x 10° of GRDP in 1983, respectively. This irrigated area in
Region II-B is 2,255 km? in 1984, which accounts for 41.8% of the total
potential irrigable area in Region II-B, as shown in Table 2.32. This per-
centage is close to the national ratio of service area to the total ir-

rigable "area.

Total crop production in 1983 reached 1,426 x 103 tons, with food
crops accounting for 95% and commercial crops accounting for 5%. Among the
food crops, paddy shared the greatest at 65.4%; corn, 18.0%; fruits,
vegetables and other fodd crops, 14.8%. Sugar cane ranked the first commer-
cial erop in 1983, contributing about 2.9% of the total agricultural
production, while the remaining'2.1% was jointly shared by coconut (copra),

tobacco and others.

The productivity of paddy, 1i.e., average production per hectare, is
only 2.4 tons in 1983, as shown in Table 2.22, which is far from the na-
tional target (5.0 t/ha) by "Masagana 99", Even within irrigated area, the
productivity is still lower than the national target. The productivity of
corn is likewise unsatisfactory. The yield in 1983 was only O.B t/ha, while
the national target was at least 3.8 t/ha per crop season. The performance

of other crops in the region is alse backward in productivity.
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The livestock and  poultry production relies on the crop-production-
oriented farmers. Only a few have ventured into large-scale livestock and
poultry breeding. From 1977 to 1982 the cattle population increased by
13.6% 1in the region, On the other hand, other livestock population
decreased as follows during the same period: Carabao, 13.9%; Hog, 3.1%;
Chicken, 12.1%; and Duck, 22.7%.

There are rich ocean fishing grounds along the coastal areas in the
region. However, the topography of the region, particularly along the east-
ern side, prevents the economic utilization of the marine fishing ground
a}ohg the areas. The region has a total of 1,570 ha of fresh water (/51 ha)
and brackish water (819 ha) flshponds in 1981, Isabela Province has 370 ha
or 49.3% of the fresh water fishpond area, while Cagayan province has 230 ha
or 30.7%. The remaining 20.0% or 151 ha is scattered in four provinces:
Ifugao; Kalinga-Apayao; Nueva-Vizcaya; and Quirino. All of brackish water
fishponds are found in.Cagayan, majority of which (91.5%) is government
leased. The volume of fish production in the region is far from

satisfactory, which was only 0.8% of the national production in 1982,

In terms of.food sufficiency levels in 1982, most of. the food com-
modities are sufficient in the country, but in the region only grain and
- sugar are in sufplus and other food commodities have to be supplied by other
regions, as showa in Table 2.23. Livestock and poultry supply is also in
surplus in the country., 1In the region most of them ‘are in deficit excépt
beef and carabeef. Egg and fish condition seems to be the worst because

their sufficiency ratios are extremely low, 23.3% and 23.6%.

Region II has the second largest forest land at about 2.5 x 10° ha or
68% of the total regional area, next to Regibn iV. Of the forest lands,
1,478 x 103.ha was classified into forest reserves and timberland in 1981,
Thus, forestry sector is still the major 1ndust1y in the region. The
largest product ‘in forestry sector is log, as shown in Table 2.24. The an-
nual allowable cut.of logs is restricted by the logging ban, concession of
which is. given to 44 licensees in the region. Log products share 11.5% in
1977 and 20.3%.in 1981 at the national level. From the point of view of the

production share, lumber is the most significant in the region. On the
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other hand, processed forestry products such as plywood and veneer do not

have a significant share because large-scale factories are still scarce in

the region,
2.4.2 Industry and Services

Within the industrial sector, the construction sub-sector contributes
the biggest share to the regional industrial economy. This is in contrast
to the national industrial output where the bulk of the output comes from
manufacturing sub-sector. Hence, the problem that still persists in the

region is the absence of substantial manufacturing industries.

The construction sub-sector remained the leading sector in the regional
industrial sector in 1984. This share, however, significantly dropped as
compared with the previous years, because of the massive construction
projects such as MRMP and the Chico River Project have been finished.
Furthermore, most of the construction activities such as ifrigation projects
supported by the foregoing projects have seriously been delayed due to the

national economic I‘PC&SS}_OH

The region had 4,584 manufacturing establishments in 1980 as shown in
Table 2.25. Food manufactures accounted for the biggest number of 2,434 or
53.1% of the total number of establishments. 0f the food manufacturers,
84.3% consisted of rice and corn milling establishments. The manufacturing

sub-sector provided direct employment to 24,979 in the region in 1980,

During 1980, all manufacturing establishments got a total receipt of
P689 x 106, as shown in Table 2.25. They spent the total costs and compen-
sation of B501 x 10% and £111 x 106, respectively. Of the total costs, 8373
x 10% was spent for materials and supplies. Then, they got the census ordi-
nary profit of B78 x 10°. @va of the sub-sector amounted to ®326 x 10° at
current prices. Az of January 1, 1980, all manufacturing establishments
have £828 x 10% of total book value of fixed assets, Averége-values of.
receipts, costs, material and supplies, compensation, ordinary profit and
fixed assets of the manufacturing sector were B150 x 103, P109 x 103, B8l x
103, 824 x 103, P17 x 103 and £181 x 103, respectively. ' Then, average gross
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value added recorded P71 x 10°. From the point of view of average value
added, manufacture of wood and cork products Is the largest among manufac-

turing sectors, average value of which was R670 x 103 in 1980.

Only electricity, gas and water supply sub-sector recorded a positive
growth in 1984, Mining and quarrying contributed the least share to the

regional industrial economy.

The number of establishments engaged in wholesale and retail trade in
the region summed up to 13,978 in 1981 sharing 4.6% of the national number
of establishments. This ranked the third lowest region among 13 regions in-
cluding NCR in the country. Of the total number, 550 or 3.9% was engaged in
wholesale trade. The bulk of 12,428 or 96.1% was in retaliling, of which
food, beverages and tobacco retailing occupied the biggest share. This sub-

sector provided direct employment to 29,374 in the region.

During 1981, all wholesale and retail trade establishments got a total
revenue of R690 x 106, as shown in Table 2.26. They purchased products of
CB534 x_l()6 and spent P32 x 108 for compensation. Their average inventory
was 172 x 10°, Average values of revenue, purchase cost, compensation and
inventory of this sector were P49 x 107, 238 x 103, 2.3 x 103 and 212.3 x
103, respectively,

In order to get the values of present inventory stocks and equipment of
industrial and trade establishménts, a sample survey was conducted in the
~urban .district (poblacion) of Tuguegarao in December 1985. Thirty (30) es-
tablishments were chosen as samples and 24 of them effectively answered the
questionnaire., According to the results of the survey, the average value of
inventory stocks and equipment was B269 x 103 and B235 x 103, respectively.
Oncé the foregoing statistical data, i.e., inventory stock of R12.3 x 103
and fixed assets_éf 2181 x lO3 are deflected by price indices, they are con-
verted into $27.9 x 10° and B460 x 103, respectively.

On the other hand, these values are derived from general management in-

dices. through sales amount. Management indices, however, are not available.

Therefore, provided that indices (turnover ratio is used hereat) of Japanese
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business entities are applied, inventory stocks and equipment are derived as

followed:

(1) Manufacturing establishments in 1980 _
average sales amount £150 % 103
average equipment B2.4 x 10° [62]
average inventory stocks 830 =z 103 [ 5]

(2} Trade establishments in 1981 _
average sales amount 249 x 103_
average inventory stocks p3.7 x 103 [13]

where, the above parenthesized numbers are turnover ratics of inventories
and equipment of Japanese small and medium scale industries in 1980. Com-
pared with above'figures in previous ﬁaragraphs, there are big difference
among, those figures. From the point of view of ‘management efficiency,
amounts of inventory stocks and equipment should be maintained t¢ be small,
because excessive inventory stocks and equipment need excessive capital and
oppress business liquidity. In this context, the establishments in the
region seems to have excessive assets. At any rate, although this big dif-
ference of aforesaid amounts might be caused by the thought of the manage-
ment efficiency between the two countries, both figures, i.e., statistical
and surveyed in Tuguegarao, should be adjusted for being applied to estima-

tion for flood control benefit.

Of the total number of industrial and services' establishments, 9,629
establishments of the industrial sector and 2,824 establishments of
services' sector avre located in flood prone areas in the basin. Aécording
to a field survey, a total inundated area is estimated..at: approximately
1,860 kmz, which is suffered from the big floods in recent years. Flood
prone areas spread over 38 municipalities along the river courses. Details

of a flood prone area are discussed in ANNEX FC.
2.4.,3 Infrastructure

(L) Transportation _

As of 1984, the existing road network of'the'fegion summed up to 12,161
km, which comprised national (2,208 km), provineial (1,943 km), municipal
(1,092 km) and barangay (6,918 km) roads, as shown in.Téble‘2.27. Of - this



total length, concrete and asphalt roads accounted for 831 km or 6.8%,
broken down as follows: national, 603 km: provincial, 166 km; and municipal,
62 km. There are no barangay roads paved by concrete or asphalt. Therefore,
most of the roads are in need of rehabilitation and repair because majority
of them are still either gravel or dirt roads. Furthermore, road density in

the region régisters 0.336 km/kmz, the lowest in the country.

The sﬁudy area.had'a total of 27,831 registered motor vehicles in 1984.
This means that two vehicles per km of road or 11 vehicles per thousand
population, as shown in Table 2.28. These figures are far smaller than the
national average, i.e., 7 vehicles per km or 23 vehicles per thousand
population. Of the total number, motorcycles and tricycles constitute the
biggest share at 42.6% while buses constitute the least at 1.1%. Accord-
ing to details of registered’ vehicles, public transportation relies on

tricycles unlike big cities where transportation is by buses and jeepneys.

There are three national ports and 7 private ports in Region 1I, as
shown in Table 2.29. Two of the natiénal ports are classified into a base
port and a sub port. The foremost port among them is Port Irene in Santa
Ana, Cagayan province., As of 984, however, it was not functiouning well be-
cause of lack of supporting infrastructures such as roads and port
facilities. Therefore, cargo flow movement of Irene Port is still smaller
than Aparri Port, as shown in Table 2.30. Port of Irene, however, is ex-
pected to function as a base port in the future, surrounding area of which
will be developed to play an important role in trading and industrial com-

plex in the region, called as "Export Processing Zone".

‘Region 1I-B has five airports as shown in Table 2.31. Three of them
are principal  airports: Tuguegarao, the trunkline: Bagabag and Cauayan,
secondary, Other two airports are functioning as feeder. Tuguegarao air-
port has recently been expanded and modernized in order to function
strategically. In terms of passenger traffic, Tuguegarao airport was util-
ized by 31,580 persons or 77% of total passengers in Region II-B. Cauayan
airport'supplements the operation of Tuguegarao airport, but Bagabag airport
is not yet operated commercially. There are other landing strips in Région

11-B, which are not suitable for commercial aviation.
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(2) Communications
As of 1983, there were 142 postal stations and post offices scattered

in Region II-B, housed in municipal buildings or rental houses. There were
200 telecommunication stations in Region II-B in 1984. More than half of
these stations are located in Cagayan and Isabela provinces. Telephone
facilities operated by Bureau of Telecommunications (BUTEL) and Philippine
Long Distance Telephone Company (PLDT) cover the provinces of CGagayan,
Isabela and Nueva-Vizeaya. Connections summed up to 2,461, serving a total

population of 434,134,

(3) Energy

The -study area has natural power potentials such as hydro, coal and
geothermal energy. Coal reserves are present in Isabela and Quirino.
Geothermal resources in Kalinga-Apayao have been found to have considerable
potential. Hydro-thermal resources, with about 360 MW of installed capacity
are currently supplying power to the Luzon Grid by NAPOCOR. There are eight

electric cooperatives in the study area, covering more than 70 X 107 houses.

(4) Watey resources

2. Sservice area by irrigation

Total irrigated area in 1984 was 2,255 km
systems is as follows: 50% by national irrigation system; 348 by communal
irrigation system; and 16% by pumps. In terms of service area by province,
Isabela has the biggest area of 1,315 ha while Quirino has the least area of

43 ha (refer to Table 2.22).

Waterworks systems are classified as follows in the Philippines:

A) Level I : A point source, usually a protected well or a spring with an
outlet, with no distribution system, generally sulted for rural areas where
the houses are thinly scattered, the well/spring outlet being not more than
250m from the farthest user. A level 1 facility usually serves around 15 to
50 households:

B) tlevel Il : level I plus a communal faucet éystem, generally suitable for
rural areas where houses are clustered densely, enough to justify a simple
piped distribution system with the public stand pipes, at not more than 25m

from the farthest user. FEach communal faucet covers around & to 6 houses.
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G) Level IIT : A piped system with individual house connections. It is

generally suited for densely inhabited urban areas.

Table 2.33 shows existing water supply systems and population served by
those systems. There were 274 x 103 households served by systems I to III,
which constituted about 60% of total households in 1985 in Region II-B and

Mountain Province.

0f the total number of households served by systems, 230,218 households
or 84% was covered by 3,419 systems of Level I. 2,139 systems of installed
Level T are constrﬁcted_within the last five years. There are 82 systems of
Level I1, which covers 6,276 households or 2% of total served families. a3
systems of Level III cover 37,196 households or 14%. Average population
served by a system of each Level is as follows: 303 by Level I; 1,037 by
Level II; and 3,694 by Level III.

- LWUA has constiucted and promoted 5 of 33 T :-el III systems 1in the
basin as of the end of 1985: Tuguegarao, Cagayan; Aparri, Cagayan; Solana,
Cagayan; Ilagan, Isabela; and Santiago, Isabela. Eleven systems of Ilevel
1II by LWUA are on the stage of planning or non-operational due to failure
of pumps and piping .systems. Water sources of all existing systems are
ground water such as deep well and spring. The approximate number of con-
nections of each water district as of the end of 1985 is as follows: 1,500
in Tuguegarao; 650 in Aparri; 230 in Solana; 630 in Ilagan; and 2,400 in

Santiago.

The Tuguegarao Water District was established in 1983. As shown in
Table 2.34, the average number of connections of 1,112 during January to
September in 1985 waé distributed as follows: 65% or 719 for residential;
34% or 383 for commercial; 0.3% 'or 3 for industrial; and 0.6% or 7 for
municipal. Average consuﬁption volume is 23,513 m3/month, distributed as
follows: 57% or 13,455m’/month by residential; 40% or 9,535 m3/month by
commeréia}.;_ 1% or 170 m3/month by industrial; and 2% or 353 'm3/month by
muniéipal. As a result, consumption per consumer unit is as follows: 597
1/day by residential; 815 1/day by commercial; 1,859 1/day by industrial;

and 1,658 1/day by municipal. Since average family size in Tuguegarao is
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assumed 5.5 in 1985 water consumption per capita is calculated as 109 1/day.
Average leakage rate from distribution network recorded about 35% in 1985.
Figure 2.7, shows the rate of Tuguegarao Water District which has been ef-

fective since June 1,1985.
2.4.4  Housing

According to 1980 census, there were 401,599 dwelling units in Region
II-B.  1In general, building structures are classified into four types by its
material characteristics: type I - reinforced concrete; type II - semi-
coucrete; type III - strong materials; and type IV - light materials. Type'
I to IV in Region II-B account for 10,792, 57,922, 105,713 and 227,192
respectively. The number of dwelling unit by year built and by type is
shown in Table 2.35.

An assessed market value of dwelling unit is generally estimated by an
assessor and registered at a provincial assessor's office. In order to get
an average value of a unit, a sample survey was conducted in cooperation
with the provincial assessor's offices of Cagayén, Isabela, Kalinga-Apayao
and Nueva-Vizcaya. Municipalities and barangays chosen as sample areas were
as follows: Poblacion, and Capatan, Tuguegarao, Cagayan; Cattaran, Sclana,
Cagayan; Calamagui and Guinatan, Ilagan, Isabela; Buenavista, Gamu, Isabela;
Quirino, Naguilian, Isabela; Laya West, Tabuk, Kalinga-Apayao; Camaloeg,
Pinukpuk, Kalinga-Apayao; and San Leonardo, Bambang, Nueva-Vizcaya. As a
result, the average market values registered at the provincial assessor's
office are as follows, as shown in Tabhle 2.36: type I - 264,698; type 1I -
218,329; type 111 - $6,175; and type IV - P3,333. The weighted mean of
above houses is P17,322. These  values, however, are simply registered
market values and different from actual markef values. In order to adjust
this inconsistency, a sample survey is conducted in Tuguegarao in December
1985. Thus, the actuai market value ratio, i.e., the actual market value to
the registered value, is 3.0 on the basis of the sample survey. As a result
of calculation, the average actual market value becomes 51,966 in 1985

financial prices.
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In order to get the average value of household effects, an interview
survey was carried out in Poblacion, Tuguegarao, Cagayan because of non-
avallability of statistical data. 47 families from 50 samples answered to
the surveyors. The average actual value is P62,800. This secems to be quite
high compared with the forepoing residential value, because the respondents
are living in the poblacion (town) of Tuguegarao and might be belonging to

relatively high income groups.
2.4.5 Secial Facilities

As of school-year 1984-1985, a total of 2,374 public and private
schools were existing in Region II-B. Of this total, elementary level
education occupied 2,169 or 87.7%; secondary, 264 or 10.7%; and tertiary, 41

or 1.6%. Some 2,339 were public schools and others were private.

There were 99 hospitals in the Region II-B in 1984. Most of them are
privately-owned. - On the average, there is one hospital for every 24
thousand population. Of the total 2,849 hospital beds in Region II-B,
government-owned hospitals comprise 68.2%. There are 1.2 hospital beds per
thousand population, lower than the national ratio of 1.6, According to the
World Health Organization (WHO), .the recommended population is that there
should exist 5 hospital’s beds per thousand population. The basin as well

as the country is quite unfavorable in medical condition.
2.5  Present Land Use
2.5.1 Dominant Land Use Category

Land resources are characterized by land, water and natural resources.
To obtain social and economic benefits for the basin, the government exerts
efforts by tapping the optimum utilization of these land resources,

Therefore, land is classified into the patterns to promote its effective

land use.
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Land is basically classified into two patterns, i.e., forest land and
alienable/disposable land. The former is designated to be the publlic domain
areas used for forest purpose., 1In this country, this land with slopes of
more than 18% is to be retained for permanent forest purposes. Forest land
is identified to achieve the two objectives of maintaining ecological
balance and sustained yield. The latter is released for non-forest purposes
such as agriculture, industrial and residential. This land is allocated to

areas with 18% slope and below,

Existing land use refers to the actual land cover as distinguished from
the legal classification system as mentioned above. 1In general, land use is
classified into the following 6 dominant patterns: agricultural area,

grassland, forest land, wetland, built-up area and bareland.

Agricultural area is used for agricultural production such as paddy,
corn, coconut, banana, sugar cane, coffee, tobacco, fruit, vegetable, etc.
Although this area includes some farmhouses and may have to be encroached by
urbanization, the area not having a densely inhabited area is delineated as
agricultural area. Grassland comprises pasture.land, shrubs and open land
some of which are suitable for livestock grazing. Forest land includes
forest, bamboo and brushlands. Wetland consists of mangrove, inland marsh
and fishpond. Built-up area is a densely inhabited zone. Finally, bareland

is a disposable area such as river bed, sand dunes and rockland.
2.5.2 Present land use pattern

A present land use map of the Cagayan river basin as of 1985 is avail-
able in any agencies concerned. The available latest version of land use
map was compiled by Bureau of Soils in August.1978, which was supported by
United Nations Development Programme (UNDP) as.“Soil and Land Resources Ap-
praisal and Trainning Project”, Sources of the land use map were Landsat 2
satellited image, scale 1:250,000 in 1976; toposheets 1:50,000 pteﬁared by
US army, compiled in 1952-1958; and field checking cohductéd in 1978,
Therefore, a land use map was basically made on the basis of this land use
map, but the land use information of some particular areas such as newly

developed irrigation projects was supplemented by site inspection.
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Of the basin land area of 27,281 kmz, forest avea occupies 11,528 km2
or 42.3% as shown in Table 2.37. Others are as follows: grassland, 10,702
km2 or 39.2%; agricultural area, 4,628 km? or 17.0%; bareland, 367 km2 or
1.3%; wetland, 7 kn? or 0.02%; and built-up area, 49 km? o 0.2%. In com-
parison to Region II-B (refer to Table 2.38), percentage share of forest
area and wet land in the basin is smaller than Region 1I-B. Other shares
are bigger than those of Region I1-B, so the basin contains comparatively

cultivated area in the entire region.

According to estimates of MHS as of 1980, the national data reveal that
forest lands also have the highest share of 114,753 or 38.3%. Other lands
are utilized as a following table. Percentage shares of forest land and
grassland in the basin are also larger than the national shares. Thus,
forest resources in the basin are bigger as compared with the national
average. Agricultural area occuples 29.5% of the total area in the
country. On the other hand, the basin occupies only 17.0% of the basin area
and only 5.2% of the national agricultural area. Built-up area and wetland
are also smaller as compared with the national share. Although wetland ex-
ists aleng the Babuyan channel, the basin covers very few seashores at the
river mouth of the Cagayan river. Low share of bullt-up area might be

caused by its backward urbanization.

Philippinesll Cagayan River Basin
Category = e i
(km?) (%) (km?) (%) % share
Agricultural area 88,443 29.5 4,628 17.0 5.9
Forest landl 14,753 8.3 11,528 42.3 10.0
Grassland 81,9762  27.3 10,7024 399 13.1
Built-up area 7,197 2.4 49 - 0.2 0.7
Wetland 6,758 2.3 374 1.3 5.5
Total 300, 000 100.0 27,281 100.0 9.1

Neotes: /Ll: EC-327, [/2: Including open land, /3: Including bareland
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TIX BASIN DEVELOPMENT FRAMEWORK

3.1 Basin's Role in the National Economy
3.1.1 National Goals and Strategies

The Updated Philippine Development Plan for 1984-1987 presents. the na-
tional eéonomic development program which aims at speeding up economic
recovery and achieving self-reliance. The fundamental goals of the plan are
to attain; (a) increased productivity for sustainable economic growth; (b)
- more equitable distribution of the Ffruits of development; and (c) total
human development. To achieve these goals in the updated plan, a Balanced
Agro-Industrial Development Strategy (BAIDS) and five-point recovéry program
are adopted to put greater stress on self-reliance. These policies and
strategies are apparently a coﬁtrast to the export promotion measures in

1970's

The BAIDS is given the highest prierity to improve productivity and to
contribute to a more equitable growth process during and beyond the plan
period. 1t is basically anchored on the primary.sector such as agriculture,
forestry and fisherjes. It aims at increased agricultural modernization and
selective import substitution. It likewise promotes an agro-based industrial

structure, particularly one which is export oriented.

A five-point recovery program is expected to restore the normal growth
process and to maximize benefits from the on-going world economic recovery.

The program consists of the following five programs:

(1} The loan restructuring program: to reschedule the repayment of maturing

foreign obligations along longer maturities and to reestablish credit lines;

(2) The stabilization program: to bring the balance of payments position
and budget deficit to manageable levels by encouraging exports, generating
additional goverument revenues, and minimizing inflatioﬁ_particularly

through the reduction of excess money supply;
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(3) Refocusing of econoumlc priority: to realign development projects with
the staﬁilization program and to stréngthen the economic base, that is, em-
phasis on on-going, labor-intensive and small scale projects and on main-
tenance and rehabilitation rather than undertaking new construction

projects;

(4) The structural adjustment program: to revitalize agriculture, forestry
and fishery so as to attain sustainable growth through the improvement of
resource allocation and efficiency and less reliance on foreign savings and’

imported energy; and

(5) The achievement of social objectives: ta bring about increased employ-
ment and improved social welfare. through productivity pregrams such as
Kilusang Kabuhéyan at Kaunlaran (KKK: a national livelihood movement
designed to generate employment and income and to .reduce regional
disparities) and Kilusang Sariling Sikap (KS8S: a self-reliance movemént
designed to motivate every Filipino to be more productive and self-reliant

in food, energy and shelter).
3.1.2  Potentials for Development in the Basin

The ' BAIDS in partiﬁular needs natural resources such as water, lands
and labor force. The basin might be endowed with wast potentials for
development. Then, it is important to define the potentials of the basin.
Since there exists unavailability of social and physical data regarding the
basin, the characteristics of the basin are represented by those of Region
I1, as mentioned in Section 2.1.1. Potentials for development are sum-

marized as follows:

(1Y Water resources

The Philippines is blessed with water resources. It has an average,
annual precipitation of 2,360 mm, The distribution of water, however,
varies widely with time and place due to the archipelagic nature of.the
country’s geography and mountainous features. Furthermore, only a portion

of the precipitation on the watwershed flows into the stream. The run-off
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from the watershed alsoc varies with geographical features and land uses. 1In
the country, run-off varies widely within a given year and in different

year, with annual average ranging from less than 1000 mm to ‘more than

2000 mm.

Table 3.1 shows the variation and distribution of run-off expressing in
million cubic meters (MCM) in the 12 regions at 50, 75 and 90% dependability
through the years. Qnce the 75% dependability is considered in this assess-
.ment as the dependable supply, Region II occupies 15.7% available water of
the country. Although the amount of water that is available for development
depends on the wvariability of annual run-off, grbundwater recharge
possibilities, the storage capacity of reservoirs and the evapotranspiration
potential, the quantities of annual run-off might be the primary index of
the potential for water resources development and, at the same time, the:

regional development.

(2) Land resocurces

Agriculture is the backbone of the Philippiné economy. Land resources
as well as water resources are one of the most important resources for
agriculture development. In this context, the oﬁtimum utilization of land
resources 1s a major thrust of the government. In particular, the BAIDS
will make the government to continue to lean on agriculture and to maximize
its complementary velationship with industry. To optimize the agriculture

contribution, the government will reévalue the land resources.

The land resources are grouped into seven land capability classes based
on soil types and slope analyses with reference to general land capability
by region. Classes A, B and G are assessed to be good lands for
cultivation. Class D is also good but must be cultivated with extra caution
and requires careful management and complicated conservation practices for

safe cultivation. This class might be more suitable for pasture or forest:

The Philippines covers as an area of approximately 300,000 kmz,.of
which 36,403 km? or 12.1% is occupied by Region II. This is the second big-
gest region in terms of land area. As for land area suitable for crop

cultivation, Regioh IT has 9,167 km2 or 11.0% of the éountry as ShOWn in
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Table 3.2. Region II has 4,789 kn? of class A, B and €, while about 5.3 x
103 kn?  has already utilized for crop cultivation. This weans that a part
of class D area has already utilized for cropping and that there still

remains arable areas for agricultural development in Region II.

(3) Human resourées

According to the 1980 census, Region T1 had a population of 2,227,287,
This was 4.6% of the national population of 48,316,503 and ranked the lowest
among regions, - Since it has 36,403 km? of regional area, the density was
61.2 persons/kmz, which was also the lowest in the country, as shown Table
3.3.

GRDP of Region 1I was B2,586 x lO6 in 1983 at 1972 coustant prices,
which accounts for only 2.6% of GDP of the country. Furthermore, in 1984
the percentage share went down to 2.5%. This was the lowest regional share
of the Philippines, However, per capita GRDP of #1,147 ranked the fourth
lowest among regions. This means that in terms of the preductivity Region
IT is not the lowest, but per capita GRDP of the region was only 60% of the
national average. Therefore, if the labor intensity is improved closed to
the national average, man-power would be sufficient in the region. From
this point of view, Region II still has a plenty of labor force. Thus, this
is a suitable condition to @romote area development, even if the labor in-

tensive innovation is introduced in the region,
3.1.3  Economic Development Policles and Strategies

In. the overall development of the basin, the BAIDS as the basic
strategy is resource-based strategy. It gives more emphasis to a comprehen-
sive agricultural development than to industrialization. Likewise, the
balance among seétors is promoted by the policy of a symbiotic relation. To
promote the BAIDS, the following -strategies are adopted: (1) to further
increase agricultural productivity for surplus products and commodities so
. as to fully wutilize potential resources; (2) to increase agricultural
productivity for low productivity products and commodities having high
potential linkage with processing and manufacturing industry; and (3) to

identify as well as rationalize the utilization of indigenous resources as
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mentioned in the previous section.

The Intograted Area Development (IAD) strategy has been adopted to max-
imize the use of local resources for income generating activities in rural
areas since original Five-year Philippine Development Plan 1983-1987 was
released. In order . to generate livelihood opportunities in the least
developed areas, the [AD strategy is coordinated with the complementary in-
puts of 1mpleﬁenting agencies, provides favorable conditions for products
and services and upgrades the quality of human resources, GIADP ' is
organized to implement the IAD strategy in Cagayan province, Furthermore,
to implement this strategy in Cagayan province, the Cagayan Integrated Area
Dévelopmént Project (CIADP) was formulated in 1982, Afterwards, to broaden
both the strategy and the BAIDS on a region wide scale, the Cagayan Valley -
Integrated Area Development Project {CV-IADP) ﬁill be recognized from the
GIADP in the near future. Both the CIADP and the CV-IADP aim at exploiting

a more equitable and sustained economic activities.

Agriculture is the most fundamental industry iIn the basin and thus
should be heavily focused on its regional productivity. In order to improve
the productivity of farming including livestock breeding and fisheries, ir-
rigation facilities, farm to market roads and appropriate technolegy have to
be introduced in the whole basin area. The current surplus produétion in
rice, corn, beef and carabeef should be sustained with the intensification
and expansion strategies and should be maintained to cope with the raw
materials requirement of a well-developed agro-based industry. For the
export generation and import substitution objectives, sugar cane, cassava,
sweet potatoes, processing of forest and livestock products should be
encouraged and expanded in areas with the optimum potential. The
diversification of food crops and other products including livestock and
fishery should be taken into consideration so as to safeguard the farmers
against crop failure due to flood and drought, disease and other problems,

and unstable market,
The management of public forest lands will be given top priority in the

region in order to maintain and to utilize its natural resources, and to es-

tablish an appropriate land use pattern. Concurrently, economically viable
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industries for oxport generation shall take priority in the development of
natural resources although adverse envirommental effects have to be taken
into consideration, Communal farmers who will employ agro-forestry develop-

ment techniques have to be trained to harness this development.

Industrial development will be promoted in agro-based industries on
cottage, small and medium scale. To formulate the economic envivonment in
terms of agricultural inputs and infrastructureés such as power and water
resources is indispensable for agro-based industries to be promoted soundly.
Simultaneously, furniture and wood products manufacturing, the traditional
regional Industries, should be further improved on its product design and

quality,

Infrastructure will be improved to support the self-reliance program.
The expected infrastructures which are both small-scale and low cost include
projects such as farm-to-market roads, iryigation system, water impounding,
flood contrel and post-harvest facilities which {in turn boost better
.agricultﬁfal production within the region. The infrastructures necessary to
meet the surplus in crop production are warehouses for storage and post-
harvest facilities. Utilities such as water resources, power and informa-
tion systems are also expected to give an impetus to agro-based industries,.
In the short run, however, maintenance, rehabilitation, improvement and
expansion of existing facilities will be given higher priority than

implementing new construction undertakings.

3.2 Socio-Economic Projection
3.2.1 Population

The NEDA presents population estimates for the country and for its sub-
division down to municipal level for the period 1980 to 2030 in the publica-
tion of "Philippine Population Projection 1980-2030". The projection fol-
lows thé most common demographic procedure of forecasting population by age
and sex, namely, the cohort component method. The method is simply the suc-

cessive application of the population bookkeeping equation:



t Beyn " Pean t Tegn - Otin

= the projected population n year after time t,

t4n
where P
3 = the population at an initial period t,
B = the total number of birth that occur to the population
during n-year interval t to tin,
D = the total number of death that occur to the population
during the same period,
1 = nusber of in-migrants during the same period, and

oin

0 = number of out-migrants during the same period.

t+n
The terms above are determined on the basis of the following

assumptions: _ _

(1) the population at an initial period, i.e., base popﬁlation, is taken

from the result of 1980 census of population and housing;

{(2) the number of birth is estimated based on art assumption of fertiiity.

change. The fertility will decline from its 1980 level such that an net re-

placement rate (NRR) of 1 will be achieved by the.year 2010, This is called

as a moderate fertility decline in the projection; _ '

(3) the number of death .is estimated based on an assumption of mortality

level. The mortality level will be reduced since the preéent health condi-

tions will be improved. Then, the projected value of life expectancy at

birth is improved from 61.6 years in 1980 to 73.5 years in 2030; and

(4) International migration will.have very little effect on the national

pOpulétion due to strict immigration laws. Inter-migration levels are as-

sumed to be a continuation of the present pattern because of the difficulty

of projecting future migration pattern.

The national population in the year 2005 is estimated at 81,590,92)
based on the foregoing assumptions. The projected population by
municipality up to the year 2005 is shown in Table 3.4, - In 2005, population
of Region II will be 3,834,664, which accounts for 4.7% of the country.
Within the basin, population will be 3,291,835, which'occupies.Q.O% of the

country.

Table 3.5 shows projected basin population classified into urban and

rural inhabitants up to the year 2005. Urban population will increase from
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402,808 in 1985 to 998,030 in 2005. On the other hand, rural population
will increase from 1,733,061 in 1985 to 2,261,208 in 2005. This means that
urban pdpulation becomes about 2.5 times for 20 years and accounts for 30.6%
of the basin population in 2005 despite only 18.9% in 1985. Although the
basin was still backward in industrialization in 1980, it will be more in-
dustrialized in 2005 than in 1980 according to economic projection. As a
matter of fact, the percentage of urban population to total population in-
creases from 18.5% to 30.6% in 2005, and at the same time an urbanization
enlarges into surrounding areas of existing built-up areas. As of 2005,
munjcipalities having more than 30,000 of urban population will be as
follows: Tuguegarao, 71,878;'Cauayan, 47,190; Ilagan, 39,876: Roxas, 36,114;
Santiago, 56,749; Tabuk, 60,558; Bagabag, 30,940; Bayomborig, 56,081; and
Solanco, 30,665. Three municipalities, Roxas in Isabela prdvince and Bagabag
and Solano in Nueva-Vizcaya province, are added to five municipalities,

which are. enumerated as an urbanized area in 1980 as mentioned in Section
2.2.1. '

3.2.2 Gross Regional Domestic Product

In unfavorable global economic circumstances, the govermment is making
an effort to recover the national economy and to promote balanced growth
among the regions, Table 3.6 shows the projection in the new five-year
"Philippine Development Plan, 1987 - 1992 by NEDA in December 1986. The
average annual growth rates of GDP and GRDP of region II are expected to be

6.9% and 7.7% respectively during the five years.

The long term projection of GDP is indispensable for the purpose of
formulating the future frame of soclo-economic conditions in the country.
The NEDA is formulating the long term project for socio-economic
development. The growth scenario in this prospect assumes that the domestic
economy - can. fully internalize the structural reforms and establish a much
stronger economic base for sustained and healthy future growth, Likewise,
an improvement in‘the international environment is also envisioned. In
particular, -the following international favorable circumstances are assumed
to come out in the future: stable and reliable. markets; reduced trade

barriers; expanding capital flows to developing countries; and successful
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implementation of economic growth in industrial economies. Domestically, in
pursuance of the Balanced Agro-Industrial Development Strétegy {BAIDS),
agriculture and export will spur fairly economic growth, while the  in-
dustrial sector keep stable pace és it becomes more efficient. Aé a result,
a healthy, stable and sustained economic growth will be attaiﬁed. By the
year 2000, a highly industrialized economy as well as a modernized agricul-
tural structure will be envisaged. On the basis of aforesaid expectation,
GDP and GVA of each major sector are projected as shown in Table 3.7. Ac-
cording to this table, the national economic growth rates duriﬁg 1985 to
1990 and during 1990 to 1995 are 5.61% and 5.35%, regpectively. They leook
much smaller than the national groﬁth rate of 6.9% during 1987 to 1992 as
shown in Table 3.6. This is beéause of the economic stagnation during 1985

to 1986 and because of the stable growth after 1992.

The medium term GRDP projection of Region 11 is estimated by the NEDA
Region 11. Since a regional. economic projection for long term is not
available, the long term projection of GRDP is formulated as a prospective
economic share of Region II in the national output. Incidentally, GRDP of
Region I1 occupies only 2.47% of GDP in 1984. This share is extremely low
as compared with other economic potential indices such as water resources,
land resources and population. So, from the point of view of the national
fundamental goals, i.e., more equitable distribution of the fruits of
development, the per capita GRDP of Regioﬁ'II should be enhanced up to that
of the national average by the year 2005, Hence, the national average is
set up on the basis of the expected economic performance of the -whole
regions excluding NCR and Region IV in 1992, because NCR and Region IV are
exceptionally and economically advanced areas in the country as compatred
with other regions, This target share is assumed to be attained through the
annual linear growth from 1992 to 2005. As a result, the average économic
growth in Region II is expected to be about 6.69% per annum during 20 years,
that is, from 1985 to 2005, although the national average growth is es-

timated to at 4.75% per annum during the same period,
On the basis of the aforesaid GRDP projection - in the basin, regional

domestic capital stock in the Ffuture is derived from the following

assumptions: (1) both capital coefficient and marginal capital coefficjient
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are 1,6, which is deduced from the national income and domestic capital for-
mation in recent years; (2) an average period of depreciation of domestic
capital'sfock 1s 12 years, which is also deduced from the national account
performance; and (3) an amount of indirect tax minus subsidy accounts for 9%
of GRDP. Table 3.10 shows regional domestic capital stock in the basin in
the future. The stock increases to P69.5x10° at 1985 constant prices in the

year 2005, which deserves 4.0 times of the stock in 1985,
3.2.3 Economic Sectors

Economic growth process in Region II is expected to be similar to the
national one, because the basic economic policy, i.e., BAIDS, is put into
operation in order to contribute to a equitable growth process all over the
country. - The regional economic structure, however, is different from the
national average structure. Foxr example, the agriculture share in GRDP is
52.2% in 1985, but the national One.is 29.0%. Therefore, the GVA of each
sector in Region II would be somewhat different from the natjonal GVA
projected in the previous section. Then, GVA of each sector is assumed as
followed : (1) agricultural development in thé basin will reach up to 70% of
its maximum potential by the year 2005; (2) agricultural share in the basin
‘keeps 71% of the regional output; (3) since the share of agricultural sector
decreases down to almost the same share of national agricultural GVA te GDP,
the regional sectoral distribution becomes analogous to the national one:
(4) instead of agricultural sector, Industrial and services’ sectors are set
up to recover and grow at the rate of quick but realistic speed; (5) in-
dustrial sector recovers as soon as possible up to the condition before
having fallen into the econbmic'redession; (6) economic output share of in-
dustrial sector in the basin grows in. proportion to the share of urban
population; (7) to attain the expected growth in the region, the rest is
produced by the services' sector; and (8) economic output of services’ sec-
tor in the basin grows in proportion to the share of basin population to
regional population. As a result, the industrial sector will have teo grow
at the comparatively high rate. 1In other words, industrialization in Region
IT' would be inevitably introduced in coming twenty years, Thus, each
economic sector has to grow at the following average annual rate for 20

years: '3.86% in agriculture; 11.76% in industry; and 7.03% in services'
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sector. The expected economic growth of each sector in Region IT up to the
year 2005 is shown in Table 3.8. GRDP in the basin grows somewhat faster
than that in the whole region as shown in Table 3.8 and Table 3.9, that.is,
the average annual growth rates of both the basin and the region are 7.01%
and 6.69% during coming 20 years, respectively. As a result, GRDP in the
basin reaches to 87,080 x 10% in 2005 at 1972 constant prices, which is

about 3.9 times higher than that in 1985.

Industrial stock in the basin as of 2005 could be estimated on the
basis of the foregoing GVA and the following assumptions: (1) an average Iin-
dustrial establishment had B213x10° of property in 1980, which consisted of
P181x103 of fixed property and £32x103 of both durable and movable property;
(2) an average trade establishment had ¥56x103 of property, which comprised
P52x103 of fixed property (equivalent to average value of a residential
building) and B4x103 of movable property; and (3) property of each sector
increases in proportion to the growth of GVA of each economic sector. ‘As a
result, the industrial stock is estimated to amount to ¥12,037x106 in the
basin as of 2005, which is equivalent to four times of the stock in 1980 as
shown in the following table. The industrial stock in 2005 accounts for
approximatelyl7% of the total domestic capital stock of ¥695.2x106 in the
basin. - In order to facilitate the economic recovery and growth of these
sectors, the industrial stock should be free from matural disasters such as

floed inundation.

Item Iﬁdustry Services Total

1980
GVA (210% at 1972 prices) 616 667 1,283
Number of establishments (in 1980) 2,824 9,629 12,453
Value of fixed and movable property 1,391 1,552 2,943

(2108 at 1985 prices)

2005
GVA (P10% at 1972 prices) | 2,544 2,699 5,243
Value of fixed and movable property 5,631 6,405 12,037

(210% at 1985 prices)
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3.2.4 Living Standard

It is expected that economic growth pushes up the people's family in-
come in the future and that people improve their living standard with the
advance of the domestic economy. People's assets holdings are enhanced in
accordance with the increase of family income. 1In order to estimate an en-
hanced benefit of flood control project in the future, living standard is an

essential factor.

In general, family income increases in proportion to economic growth,
especially to GDP per capita. In fact, a correlation coefficient between
GDE per capita and family income in the country is 0.990 based on the
statistical data shown in Table 2.9 and Table 2.15. On this assumption of
the rélationship between two economic factors, the family income at 1985
prices is projected at £51,911 in the year 2005 as shown in Table 3.10, on
the basis of GDP and population projections mentioned in the preceding
sections. This amount in 2005 will be expected to be given to family in
Region II, because the GRDP per capita reaches to the national average until
the year 2005. Then, the family income of £51,911 in 2005 is equitable teo
1.7 times of the one, 230,748 in 1985.

3.2.5 Municipal Water Requirement

The main objective of this master plan is to proposed the optimum usage
of water resources in Cagayan river basin. Concurrently, the main schenes
are confined to flood control, irrigation and hydro-power developments as
mentioned before. Regarding water consumption, however, other miner sectors
as well as foregoing major schemes consume some water, as well. Therefore,
the objective of this development plan is to clarify the states of these

sectors and the source water requirement by sectors until the year 2005.

In this study, the minor sector development plans which are organically
connected with regional development plans are not formulated unlike the main
schemes. This study postulates that the government agencies, entities or

corporations have already proposed some long-term development plans. If
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such plans are not available, the conditions of these minor sectors in the
future will be assumed to alter in conformity with the growth of socio-

economic frames such as population and GRDP,

Fields formulated in this study are confined to some sectors which are
concerned with water consumption. These sectors can be classified into
three large groups: an agricultural sector; an industrial sector; and a conm-
munity sector. The agriculture development plan will be proposed in the ix-
rigation development scheme, so the latter two sectors, that is, industrial

and community sectors, are discussed in this plan.

Community frame is broken down into following sectors, i.e., houging
sector (so called as domestic water demand), trade establishments sector
(service water demand) and social services sector {(public water demand), as
shown in Figure 3.2, First, present housing conditions are wunderstood
through 'socio-economic data and sample survey in the basin. Future condi-
tions are assumed to be changed as living standard goes up in proportion to
economic growth. Once living style is improved, the condition of having
unit and assets holding will go up and water will be consumed more than
before. Concurrently, people will requive better accessibility teo water
source and high quality potable water. Thus, service level in the basin
should be improved year by year. 1In this study, service factor is assumed
as shown in Table 3.11 based on the service coverage proposed by "Rural
Water Supply and Sanitation Plan" by MOH, MHS and MPWH, Furthermore, the
per capita consumption served by a piped system '(Lével ITT) will incre'a.se in
proportion to economic growth. Then, unit consumption by Level III in the
future is assumed to increase as shown in the same table, which is estimated
base on the feasibility studies and pre-design reports conducted by LWUA.
On the other hand, the number of housing unit will be estimated through
population projection and family size which is estimated through the past
trend. The product of per capita consumption, family size, the number of
houses and service factor, shows the total water consumption of housing
sectbr, named "domestic water demand". Second.ly, present trade - estab-
lishments conditions such as inventory stocks, ‘equipment and allotment for
population are also grasped through socio-economic. data. The conditions

will be motivated as the economic conditions grow up. Furthermore, the

EC-472




population growth will force to increase the number of trade establishments
because of keeping.of service level. The unit consumption also comes Ffrom
the feasibility study reports by LWUA. Then, the product of the number of
establishments and unit consumption provides the total water demand of trade
establishments sector. Thirdly, the water demand of social service sector
is derived from almost the same procedure as that of trade sector as il-

lustrated in Figure 3.2.

Frame of industrial sector is assumed to be broken down into two sub-
sector, i.e., manufacturing sector and construction sector. Present condi-
‘tions of the industrial sector are understood through socio-economic data,
Their future conditions in terms of number and productivity are derived from
future econonmic growth, that is, GVA growth of industrial sector in the
region. Since unit consumption data (m3/day/GVA) are not available in the
Philippines, standard of indusfrial freshwater demand in Japan is applied to
estimation of water demaﬁd in industrial sector. Output proportion of con-
struction sector to manufacturing sector is based on the actual distribution
in the early stage. In the future, however, construction share is assumed
to increase in accordance with the implementation of prOposed projects and
to decrease in conformity with the completion of the projects. Furthermore,
the freshwater recovery ratios for manufacturing, of course excluding con-
struction process, are to be 50% of the recovery ratios in Japan in 1985 and
75% in 2005,  Thus, unit consumption alters year by vyear on the aforesaid
assumption, as shown in Table 3.11. The product of the unit consumption and
GVA of industrial sector provides the total water demand of industrial
sector. Municipal distribution of industrial water consumption is assumed

in propertion to urban population distribution.

Total water demand excluding agricultural sector is derived from the
sum of water demand of each sector mentioned above. The upward trend of
water demand will continue by attainment of the target, The target in the
year 2095 is that the whole urban population and 85% of rural population are
covered by water supply systems of Level I to III. Total water demand by
province or by sector is shown in Table 3.12 and Table 3.13, respectively.
According to these tables, total water demand in 2005 becomes up to 642 x

103 lna/day. Applied loss rate to the total demand, total source water
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requirement is calculated. - Loss rate is quoted from the study reports by
LWUA, Table 3.14 shows the total source water requirement divided inte 20
blocks of waterworks, each of which is so demarcated as to have a population
of approximately 100,000 persons in 1980, as illustrated in Figure 3.2.
Table 3.15 shows the source water requirement by sector. In 2005, the total

requirement reaches 855 x 103 m3/day.
3.2.6 Budgetary Allocation

Economic growth 1is brought about through encouragement of eéonomic
activities. Improvement of infrastructure is indispensable . for encourage-
ment. of economic activities. Therefore, in order to stimulate regional
economy, infrastructure should be installed at first in that region. -In
general, investment for infrastructure is carried out by public sectors.
Accordingly, investment for infrastructure is -influenced by -the national
financial conditions and the national policies. Proposed infrastructure

projects in this study will be also influenced by this budgetary constraint.

This section gives the possible investment amounts for infrastructure
in Region II for 20 years, on the assumption that the past pelicy of the na-
tional investment will be kept in the future. The process of calculation -is
illustrated in Figure 3.4. The financial indices used in this chart come
from the national economic experience from 1979 to 1984. Possible annual
investment amounts in the nation and Region II are shown:in Table 3.16. 1In
case of 4.9% share of Regioﬁ Il to the country, which is the least share
during five years, annual amount for water-related infrastrﬁéture-investment
becomes R490 x 106. In case of 7.5% or almost one-thirteenth share, which
means an equitable distribution in a sense because the country comprises 13
regions including NCR, the annual investment . amounts to 2782 x 106.
Furthermore, once the share for Region II occupies 10% to' the country’s

total, the annual amount will reach to 21,043 x 106.
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3.3 -Land Use Plan

For a master plan study, a land use plan is one of fundamental works,
A land use plan shows situation of land utilization in a certain time
(target year), which reflects a regional development policy at that time.
Therefore, it has to be made more reasonable in accordance with the regional
economic growth. To rationalize, there are two phases: (a) to convert or to
intensify the classification of land category in established lands; and (b)
to develop not-utilized areas or vacant lands. Intensification of estab-
lished lands, however, has its 1limit unless various production technologies
for intensive utilization are deveioped. Accordingly, in order to increase
production or teo extend living accommodations, the development of backward
areas 1s the most popﬁlar way in general. Within a limited area, conflict-
ing problems occur among various land use categories, One way or the other,
since the_iand resources are limited as well as water resources, land Qse
policyrshould be established on the basis of the regional economic

development.

. An updated land use plan is not released by the competent authority,
NEDA, as of the beginning of 1987 yet. NEDA is formulating the new five-
year development plan, 1988-1992, and the long-range development plaﬁ up to
the yéar 2020. It .may take a long time for them to declare those plans.
The latest land use plan was published by MHS in October 1983 as shown in
references of EGC-371 and EC-372. However, they seem to be too global to
apply to the basin’s land use plan. Thus, in this study, the land use plan
in the basin in 2005 ié formulated as follows: (a) agricultural land includ-
ing clop lands, grassland; forest and inland fishery, is formulated as dis-
cussed in the Agricultural Deﬁelépment Study (refer to Annex Report); and
(b) Built-up area is supposed on the basis of projected urban population in

major towns,

 Agricultural land use plan for the year 2005 is mainly formulated based
on the following assumptions: (a) agricultural lands are establiéhed based
on the present land use, soil conditions and land classification within the
potential area which is almost eqﬁal to the area of present agricultural

area plus grassland; (b) inland fishery is expanded within the present wet-
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land and bareland, despite its production growth of 4.5% per annum based on
"the Medium-term Plan of BFAR"; and (c)} forestry production is maintained at
the present level in due consideration of the government pelicy on environ-

mental conservation,

The basin is rather backward in urbanization. Though -there are a lot
of urbanized areas defined in the census by NCSO, many barangays defined as
an urban area still have lots of rﬁral activities. -Thus, there seems to be
quite a few barangays considered as a built-up area. Incidentaily, five
municipalities where their urban population was more than 10,000'in 198Q are
Tuguegarao, Cauvayan, llagan, Santiago, Tabuk, and Bayombong as mentionéd in
Section 2.2.1. Since their total urban population was'103i695 and their
built-up area amounted to about .4,900 ha, the density resulted in 21
persons/ha. The basin, however, will be more industrialized in 2005 than in
1980 according to économic projection. Induétrializétion brings about
centralization of population into urban areas. As a matter of fact, ‘the
percentage of urban population to total popuiation increases from 18.5§’t0
30.6% in 2005, and at the same time urbanization enlarges to surrounding
areas. As of 2005, munigipalities having more than 30,000 of urban popula-
tion will be as follows: Tuguegarao, 71}878; 'Cauayan, 47,190; Ilagan,
39,876: Roxas, 16,114; Santiago, '56,749; Tabuk, 60,5538 Bagabag, 30,940;
Bayombong, 56,081; and SoIano; 30,665, Supposiﬁg that these bui1t4up aréas
are urbanized in the density of 30 persons/ha which is almost a half of
Densely Inhabited District {DID), approximateiy 60 persons/ha, in rural

regions in Japan, built-up areas would amounts to about lh.3x103'ha.

On the assumption of aforesaid conditions, the basin srea would. be
utilized gs the following table. It might be clear that agricultural area
and built-up area increase instead of decreasing grassland for intensive use

of land resources,
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Category 0@ se-cse---

(10%ha)
Agricultural area: 463
~ Forest land . 1,153
Grassland : 1,070
Built-up area _ -5
Wetland & Bareland 37
Total . 2,728

(%) (103ha) (%) (103ha)
17.0 753 27.6 290
42.3 1,153 42.3 0
39.9 770 28.2 -300

0.2 15 0.6 10

3 37 .3 0
100.0 2,728 100.0 0
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v IMPACT ASSESSMENT AND RECOMMENDATIONS OF THE MASTER PLAN

(1) Improvement of living standards and inducement of consumer’s behavior

In . pursuance of the proposed projects the 1living standards of the
people in the basin will be improved in the future, because their family in-
come increases in proportion as regional economy.rises as mentioned in Sec-
tion 3.2.4. The level of the living standard reaches to the average level
of the country excluding NCR and Region IV, which is the target of the
proposed projects. In spite of the increase of family income; however,
pecple’s behavior may remain unchanged in 1life style in general. People are
apt to use the increment of family -income for enlafging their general
household expenditure such as alcocholic beverage ‘and companionship with
relatives. They scarcely use it for an increase their assets or an invest-
ment and savings in order to enhance their life and to improve the proddc-
tivity for the future. In other words, they are likely to use the increment
not for qualitative improvement but for quantitative improvement of their
living style. Furthermore, once they attain to some level of living
conditions, they might lose a strong will to raise the industrial
productivity.  Thus, agencies concerned should make an endeavor in order
that people are eager to improve the quality of their lives and to keep the
improvement of industrial productivity by means of justified.inducement of

people’s consumption behavior.
(2) Improvement of social activities and development of community

In accordance with the implementation of the projects, the supporting
social systems for civilizing local societies will be improved in the
future. For instance, a road density in the region , one of the physical
infrastructure, was 0.336 km/kmz, the lowest among whole regions as of 1984,
Water supply systems covered less than 60% of the households in the region
in 1985, Conditions of natural disaster were quite unfavorable in the
region because of the lack of flood control facilities and flobd

forecasting/warning systems. Medical condition in 1984, one of the social
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Infrastructure, was 1.2 hospital’s beds per thousand inhabitants, which was
far from the standard (5.0 hospital'’s beds per thousand people) recommended
by WHO. These supporting systems will considerably be improved by the end
of the target year. The improvement of these social systems makes people
be awaken to a community and change their reversional consciousness {rom a
tribe to a local éociety. In general a tribe problem is one of big dif-
ficulties to implement and to promete an econcmic development activities.
Accordingly, establishment of a good compunity might function as a incentive
to rectify tribe problems.. Furthermore, it might work to uplift the plight

of the cultural minorities by introducing them into communities.
{3} 1Ineguality of income distribution and redistribution policy

After the completion of the proposed projects, péople in the project

area can. get the fruits of development, For instance, net farm income  in
new irrigatioﬁ schemes is expected to increase to 3.8 - 8.7 times as large
as the present ‘income. Even in rehabilitation schemes, it increases to 3.4
- 4.7 times (refer to Supporting Rebort : Agriculture). The better the

proposed projects go on, the bigger becomes the difference in farm income
between inside the sites of the projects and outside the projects, Although
it works as an incentive to increasing the agricultural productivity, an in-
equality of income distribution is inevitable on the way of implementing the
projects.  In this context, a redistribution policy is quite important in
order to attain more equitable distribution of the fruits of development,
In the case of selection of redistribution policy, the real disparity should
be taken into consideration not only in the agricultural sector but also
among - the whole economic sectors. In addition to taxation system, social
welfare, intervention policy in market mechanism, etc., as a redistribution
policy by .the public sector, it is also important to stimulate activities of
the private sector. Business enterprise sector invests to productive fac-
tors by utilization of private savings which come from living surplus of
consumers, and produces goods and services to consumers. Thus, éctivation
of private economic sector stimulates the market mechanism and creates new

labor market,
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(4) Cultivation of related iIndustries-and creation of job opportunity

In order that the main industry grdWs soundly, it is essential to cul-
tivate industries related to and supporting the main industry. For example,
following entities and industries are necessary as supporting systems  for
sound growth of the agricultural projects: rice-mill, fertilizer, agricul-
tural implements, cammed manufacturing, étc. These related industries are
able to be clarified by means of inter-industrial relatlonship analysis in
the basin, Furthermore, counstruction investment derived from proposed
prejects induces new produétion from related economic sub-sectors. Accord-
ing to the Philippine inter-industrial relationship, ‘one unit of construc-
tion investment induces about 1.9 times of production from related in-
dustries and almost the same amount of value added as original iunvestment as
mentioned in Section 2.3.1 (5). In any case, . agencies cbncerned make éen-
deavors to promote these supporting industries as well as the main industry.
At the same time, the growth of the related industries creates new job

opportunity.

Regarding creation of job opportunity, the construction of the proposed
projects creates opportunities of temporal jobs during the construction’
period. These temporal workers and some construction materials will be sup-
plied from inside and 6utside of the basin, and supporting services and
other materials for these construction works are procured in the  basin.
These supporting business results in creating job opportuﬁity. Incidentally,
requirement of labor in the region in the year 2005 is estimated ds follows
on the assumption that per capita GVAs of main sectors grow inm proportion to
the growth of per capita GRDP: 555x10° in the agricultural sector; 75%10% in
the industrial sector; and 2&8x103 in the services'’ sector. . The expected
number of labor force would be 878){103 in total. ' Since the population of
productive ages is estimated to 2,067x103 and the labor participation rate
is assumed to about 55%, the labor force would be estimated to 1,140x103 and

be supplies within the region sufficiently even in the year 2005.
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(5) Intensification of related authorities to support the productivity

Although implementation‘ of the projects is significant to improve
economic conditions in the basin, maintenance of the improved conditions is
as important asg implementation activity. Functions of supporting
authorities and agencies are swmmarized as follows: (a) operation and main-
tenance of cohstructéd facilities in this project activity; (b) guidance and
instruction of techﬁological innovation for improvement of productivity; (c)
organizing and propagation of private cooperation for marketing and
purchasing; and (d) maﬁagement of credit service programs. Since organiza-
tion for new systems and new facilities has little experience for operation
and mainteﬁancé, it seems to be difficult for them to maintain and activate
themselves effiéiently. In order to operate and to maintain the implémented
projects, the competent authorities should intensify themselves at first.
For the purpose of this, the staffs of.the authorities has to make every ef-
fort to enlighten themselves and to propagate learned know-how one another.
Once the authorities and agencies do not work well, the proposed projects do
not function as expected, no matter how excellent is the performance of

them.
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