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A SPATIO-ECONOMIC STUDY
OF THE LAGUNA PROVINCIAL
GROWTH AND DEVELOPMENT

Gerardo S. Calabla
Professor
School of Urban and Reglonal Planning

INTRODUCTION

Local deveiopment studies, focusing on
various economic, social and physical plan-
ning and development probiems and involv-
ing cooperating local governments and
agencies as well as individuals, have formed
part of a growing field of practical and acad-
emic interests since the adoption of the 1872
Integrated Reorganization Plan (IRP).! The
specific reasons for this growing interest
and concern appear 1o be, among others, the
need to improve local data base for, and
strengthen local development planning, and
establish a more effective linkage between
local and regional/national development
planning.

This article is drawn from a study bearing
the same title which the author did as part of
his academic research activity during the
school year 1878-80, with the financial assist-
ance from the University of the Philippines,
Planning and Development Research Foun-
dation (U.P.-PLANADES). The main aim of
this study is to generate planning informa-
tion and demonstrate the application of
some simple approaches and techniques for
analyzing complex factors for a better knowl-
edge and understanding of the spatial and
economic problems of Laguna province. The
article highlights the findings of the study
and is written in a “non-technical” manner.
Nevertheless, it uses the terminologies cur-
rently found in already available studies and
writings in the Philippine local development
planning field.

TRefer to Republic of the Philippines Congress
(1872) Integrated Reorganization Plan (Manila).
This law has paved the way for an institutionalized
approach 1o local provincial and regional develop-
ment planning in the Philippines.

The succeeding section is concerned with
an historical perspective of Laguna’s spatial
and economic transformations. Applying an
historicai-narrative approach it looks at the
broad sweep of history and describes some
spatial and economic factors and other sig-
nificant socio-political forces that have
contributed to the past growth and develop-
ment of Laguna. This is followed by an analy-
sis in varying depth and detail of the popuia-
tion and settlement system, present econo-
mic structures, and the forces likely to shape
the future growth of the province. A final
section attempts to bring together ali of the
various findings, and suggests some further
direction for future study. '

AN HISTORICAL PERSPECTWE OF THE
SPATIAL AND ECONOMIC TRANSFORMA.
TIONS OF LAGUNA PROVINCE

Much of the analyses in this section have
been derived from a review of the historical
markers placed by the Historical Committes,
and ‘of available books and other historical
literature drawn from the English transia-
tions of the early missionaries and Spanish
accounts of colonization in the Philippines.?
It appeared from the findings of the analysis
that the early colonization of the province of
Laguna probably took place in the early
1570’s or about the same decade when
Miguel Lopsz de Legaspi was building
Manila, which was then an aiready estab-
lished Moro settlement located at the mouth
of Pasig river. This early colonization con-

25ee, among others, Bureau of Public Schools
{1968) the Historical Markers Placed by the His-
torical Committes (Manila: Bureau of Printing),and "
Marcos, F.E. {19768) Tadhana: The History of the
Filipino People, Part One, Vols. 1 and 2 {(Manila).
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sisted of intermittent raids or “entradas”
which were exploratory of punitive in naturs
depending on the resistance offered by the

native population to the Spaniards. The pro-
_vince was said to have been pacified and

placed under an “Alcalde Mayar’* in about
1582, at which time based on Loarba's
“Relacion” the area had a population of 1500

“tributos” or tax paysrs who wers allotted.

- 1o three "encomiendems“ or Spanish land

grantees.®

~ As it was then the common practice, once

- an area had been pacxﬁed the missionaries
~followed and established town ssttisments

-'with their characteristic plaza area. This was
initially “carried out through the. process

called “reduccion” initlated by the Fran-
‘ciscan missionariés which consisted in

- bringing the often scattered native popula-
tion intdo more compact settlements by force
‘or by persuasion through alliances with, and

- giving of special privileges to, the traditional

leaders or datus and their families.? The.
boundaries of these compact settlsments

were definad by the limits of tha sound of the
_church bells

Early Stmtement Pattarns

The estabﬂahment of formal’ town sam@ ‘

ments appeared to have followed certain pat-

temns or sequences which were largely in- -
fluenced by geography and the.need to es-

tablish early -missionary footholds both
along the Laguna de an lakeshore and the
interior part of the province.’ Geographical

consideration appeareﬁ gvident in the found- -

ing of sarly settlement areas which alrgady

possessed certain natural advantage or possi- -
bilities for production. However, the really

important early settiemerits appearezf to be
those where permanent churches usually

made of adobe stones were eventuauy non--f

structed. .
The early Spanish settiemsms in the
province may be categorized into three

spatial patterns: two along the Laguna Lake- -

shore and plain area—the southeast and
northeast portions; and the southwest in land
part of the province. However, the. eariiest

%fd pp. 51 138 and 130.

3&3Aéarcos, F. E Tadhana, Pan Qne Yol 29;; cit.,

beginnings of the Spanish town settlements

 Inthe province were probably centered
" around the present town of Lumban located

along the interior navigable part {by small
boat) of Lumban river from the lake, and the
present - intand municipality of Majayjay.

" The founding of these two towns appeared
- to-have preceded the founding of all the

other towns in the province. Lumban was

 founded In the sarly 1570’s and served as -

an initial center of all missionary work in the
provinge, as a hospltal grea for sick mis-

- slonaries and as some sort of a religious.
“schoot or the teaching of liturgical hymns

and useé of musical instruments.® Majayjay

- was founded at about the same time as Lum-

ban, and became an “encomienda” un:ier a
certain Gaspar de Moya who served as one of
the eariy mayors of the Clty of Manila®
From these early Spanish footholds in the
province, the svolution of the other sstile-
menis followed. Most probably the sarly In-
fluence of Lumban extended east of the area

“along the lakeshore from the present town of
‘Kalayaan up to Mabitac on the boundary with
. present Rizal provinge, and north along th-

lakeshore and plain -area covering the.
present town of Pagsanian, the present pro-

_vincial capital town of 8ta. Cruz, and the
~towns ol Pila up 1o possibly Bay. On the

other hand, Majayjay served as staging area
for the establishment of the nearby inland.

towns of Liliw, Nagcarian, Rizal and possibiy

the present San Pablo City.7
- The evolution of settlements northwest

- towards Manila from the present towns of

Los Bafos to San Pedro started also after

". the establishment of Lumban and Majayjay.
- However, one unique feature of this area was

its immediate proximity to, and the influence

- of, the expanding ¢ity of Manila. This factor
- exents profound infivence on past. and

present ‘economic conditions of the area.
Moreover, the entire area later on became a.

* friar or religious agricultural hacienda estab-
_lished in response to the galleon trade and -

5Bureau of Public Schools, op. cit., p. 138,
8Bibid., p. 137. Aiso Palazon, J: {1964) Majayjay:

: How aTown Came Into Being (Maniia).

7see, for exampie, Borlaza, G.C. {1960). “Litiw”
TmsasWaek Magazfne, Sunday Chmn:ele, Vol. 185, -
No.



geared to sustaining religious institutions in
Manila and supplying the city with agricul-
tural products.

There are some indications that these
early settiemeanis were linked to each other
by inland and lakeshore trails, some of which
where originally used by the Spanish “en-
tradas”, and later.on became permanent
road nstworks. As the lake provided the most
convenient means for transportation to -Ma-

nila, the seat of Spanish colonial and reli- .

gious administrations, certain towns along
or at convenient accessible distance from
the lake like Sta, Cruz, Bay, Calamba and
Bifian grew as some sort of local transport
nodes linking the different areas and the
interior settiements with the lake.

 As far as the overriding objsctives of the
colonization, namely spread of Catholic reli-
gion and Imposition of Spanish authority
over the native population, were concemed,
these were probably aiready achieved as far
back as 1582 when the province was pacified
and placed under an "Alcalde Mayor”. It
would be of interest to know the fate of some
of the sarliest established town settlements
over the canturies of their existence. In the.
case of Lumban, its early local ecclesiastical-
administrative prominence probably ended
during the early 18th century when other
settiemenis along the lake became indepen-
dent “cabecera” municipalities. For instance
Pila became some sort of a local religious
information center when it was chosen as
the site of the first printing press established
by the Franciscan missionaries in 1806 under

Tomas Pinpin and Doming Loeg. In the eco-

nomic sphere, the town of Paete was founded
in 1580 as alrsady a thriving community of

artisans due mainly to the indigenous skills

of the population in wood carving (buen
ebanistas).? The Spanish missionaries
capitalized on these skilis and commis-
sioned the population to carve religious fi-
gures, some of which were even sent to
Spain. As the skills are transmitted from
gensration to generation, Paste has re-

mained 1o this day an important wood handi-

craft town.

8Bureau of Public Schools, op. cit., p. 134. -

9I.*»i’aaram,' M. {1956). “The Chisel and the Fruit
Biography of Southern Town.” Sunday Times Ma-
gazine, Vol. 12, No. 18.
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Some towns, on the other hand, had ac-
quired prominence by becoming the seat of
Spanish provincial colonial administration.

‘This was the case of Pagsanjan {an impornt-

ant tourist destination at present owing
mainly to the famous Pagsanjan Falis}, which
was declared a municipality in 1888 and
immediately afterwards became the Spanish
colonial administrative capital of Laguna.
in 1858, the capital was transferred to Sta.
Cruz which has remained the provincial capl-
tal tothisday. .

The town of Majayjay suffered a different
fate since it lost its early prominence dueto
internal disputes. This led to the fragmenta-
tion of the original settlement into smaller
municipalities {presem towns of Magdalena
and Luisiana were parts of the original muni-
cipality of Majayjay).'® Apparently, the sarly
prominence of Majayjay shifted to the
nearby municipality of Nagcarlan, the latter
becoming another ecclesiastical adminis-
trative center of the province covering the
town of Liliw and extending probably to the
present city of 8an Pablo, San Pablo became
a municipality much later in 1647. Judging
from the massive churches -including a
catacomb built in" Nagcarian, the town
probably had attained a level of economic
prosperity at certain periods in its several
centuries of existence. in fact, its nearby"
towns of Liliw, and Majayjay itself probably
also experienced similar levels of economic
prosperity, judging from their own equally
impressive churches. The possible reason .
for this was the exploitation of the area’s
hard lumber resources for the galleon trade
and partly due to early successful cultiva-
tion of wheat and grapes by the friars in the
area.'’ However, the latter temperate zone
crops degenerated and their cultivation was
abandoned after some time. '

In the northwest lakeshore, the shifting
fortunes of the towns over the centuries
slightly differed from those of the rest of the
province due to the area’s proximity to.
Manila and special socio-economic relations
with the friars. Here the first semblance of
Manila’s urban influence were occurring with
the early establishment of Los Bafios as the

mPaizcn, J.,op. cit., pp. 9-24.
M Bureau of Public Schools, op. cit.. p. 99.
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Spanish “hospital de Agua Santa” {the equi-
valent of today's health resort) as far back as
1580.12 Moreover, as the whole area became
one of the first large scale friar agricultural
haciendas, the native population theoretical-
ly became workers of the haciendas. A sys.
tem called “casa de ressrvas” was intro-
duced by the religious orders and sanctioned
by the Spanish colonial civil authorities to
compel the native population to render com-
pulsory labor services to the haciendas. In
return, those who rendered this forced labor
were exempted from payment of certain
taxes and compliance with the “vandala” or
compulsory sale of individual farm produce to
the Spanish civil officials. The system of
“casas de reservas” had iis equivalent in the
field of public works called “polo v servi-
cios,” which required the native population
to render compulisory labor in Spanish ¢ivil
works like galleon building and road con-
struction. The native population who evaded
these two forms of forced labor as well as
the payment of the equivalent taxes in case
of non-compliance with the forced labor and
compuisory sale of their products to the
authorities at fixed prices were treated as
griminals or “cimarrones” and dealt with ac-
cordingly by the Spanish authorities. Addsd
{0 these oppressive measures, small native
landholders were deprived of their farms
through encroachments by the big hacien-
das/hacienderos who either bought the land
from the landholders or gradually usurped
their rights 1o the land through fraudulent
surveys and attachment of thelr farms to
the haciendas. This condition led to agrarian
and provincial discontent which contributed
to the Philippine revolution of 1896 and,
eveniually, to the end of Spanish rule.

An important articulator of these oppres-
sive conditions--Dr. Jose Rizal—was born
in the area in the town of Calamba.
According to one source, the town had
reached the stage of a rural trading center
in about 1860 and performed an important
role in the long defunct ferry transport in the
lake.® Moreover, the town’s favorable loca-
tion with respect to the inland agricultural

121pid., p. 152.

13Hiiberto, D.L. (1972). “Calamba Facts and Fi-

gures,” Calamba Souvenir Magazine.

area of Batangas made it an important agri-
cultural marketing outlet {a function the
municipality still performs at the present
time).

Bifian was the other town of some early
status in the northwest lakeshore. Probably
Bifian attained the same level of develop-
ment as Calamba immediately prior to the
Philippine revolution, however, it performed
higher religious and educational roles than
Calamba. The national hero, Dr. Jose Rizal,
had some of his early education in the town
of Bifan. Bifan also served as the seat of
higher local religicus and colonial civil au-
thorities.

The Provingial Agricultural Hacienda
Economy

The evolution of the Laguna provincial
agriculiural hacienda economy which per-
sisted during most of the Spanish period up
1o the coming of the Amerlcans may be
traced to the early “encomiendas,” which
were large land grants given by the Spanish
Crown or the Colonial Governor General of
the Islands to colonists, soldiers, retired
colonial civil officials and religious orders.4
The encomienda system provided the early
unifying and consolidating force for the
rapid spread of Christianity and imposition
of Spanish authority over the native popula-
tion. It also served as an economic means
to sustain the Spanish colonists. However,
the system was later on abandoned due
largely to the abuses of the “encomien-
deros”, and replaced by the agricultural
hacienda system. The motivation for the
latter system was economic and appeared to

14The Encomienda System was introduced in
the Philippines on November 16, 1568 by King Philip
of Spain as a form of reward and as an incentive to
Spaniards 1o settle in the country. Specifically,
an encomienda refers to a large land grant which
gives rights to the grantees or “encomienderos”
1o collect tributes {i.e., the egquivalent of 10 reales
paid in cash and in kinds} from the individual
natives living within the boundaries of the grant.
This system was abolished and later on replaced
by the hacienda system in late 17th century due to
abuses of the “encomienderos.” See, for example,
Cor?uz, 0.D. (1985). The Philippines {Englewood
Cliffs, N.J.: Prentice-Hall inc ), pp. 30-34; and Agon-
cillp, T.A. and Guerrero, M.C. (1973) Hismg of the
Filipino People (Quezon City: R.P. Garcia Publish-
ing Company), pp. $7-100.



be In response to the launching of the
galleon trade in 1503, The gallson trade re-
mained as the only foreign trade of the coun-
try in the succeeding two centuries. Both the
haciendas and the galison trade were de-
signed 1o give esonomic bensfits to Spanish
colonists, religious orders and Spanish civil
and retired otficials.

As Manila was the center of the galieon
trade, the religious orders which by the time
had already consolidated their position in
the local sommunity vis-awis the Spanish
civil authorities began 10 extend their sphere
of activitigs to the economic area by engag
ing directly in agricuitural haclendas.'® The
Jesulis, who were permitted by their order to
accumulate material peossessions and had
extensive sarly experience in operating
agripultural haciendas in South America,
were the first to acquire large agricultural
haciendds arcund Manlla including Laguna
provinge, Consequently, by 1833 when they
worg expelled from the Philippines as a
result of the secularization movement, the
Jesuits already possesssd extensive
haciendas covering Bifian extending up to
Log Baflos as well as haciendas in San Pablo
and Sta. Cruz. Upon the expulsion of the
Jesults from the country, the Dominican
order took possess}on of the Jesuits’ large
agricultural haciendas.'®

The Recollegts during the same period
owned the San Pedro Tunasan hacienda in
the present town of San Pedro and other
haciendas in-the.nearby province of Cavite.

In analyzing the impacts--of the agricul
tural haclendas on the local/provincial
economy, two propositions were explored
and then preliminarily confirmed through a
rgview and analysis of available historical
materials. These propositions are: First, the
province can be viewed as if it were a nation
and its growth depended on external fac-
iy itke-the-damands for the products of the
province arising from the galeen trade and
the expanding Manila economy. Under this
proposition, since the agricultural haciendas
served as the main economic base of the pro-
vince the sconomic growth of the area would

15Marcas F.E., Tadhana, Part One, Vol. 2, op.

cit., pp. 132- 138 and 146-147.
B1p/a,, p. 147
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rise and fall depending on the volume of its
exports through the galleon trade and direct
sale to the city. The second proposition re-
lates to an idea of local economic weifare
derived from the haciendas, reflected in
terms of employment and income benefits to
the population and related social and com-
munity development benefits. These latter
benefits may include, for example, new in-
troduced andlor acclimatized plants or
livestock and development of frrigation
infrastructures.

As regards the first proposition, available
sources of informatioin do not provide data
on volume of trade but, gleaned mainly from
the supply side, the province appeared to be
a producer of materials for export like sugar
which was one of the early main crops intro-
duced in the haciendas, and some native
products like religious images carved in
Paete, cotion, silk, coconut, coffes, pine-
apple, kapok, and abaca fibers. The spatial
distribution of these crops in the province
reflected the influence of geographic forces
and some consideration of distance to the
markets in, or through, Manila as well as of
labor availability. For instance, sugar cang
was intensively cultivated in haciendas
around Manila while fiber crops and coco-
nuts which were suited to the upland arsas
and lent to native labor and technology were
cultivated further away from the city. With
respect 10 sugar cane, moreover, its cultiva
tion close 1o the city was probably due aiso
to the need for extra labor during harvesting
period. By cultivating this crop close to the
city, the peak labor requirement during
harvesting was easily remedied by bnngmg
in recruited Chinese labor from the city to
the haciendas. _

There were restrictions regarding both the
types, with preference to products from
China, and volume of commodities that
could be traded in the galieon, and probably
this served as the greatest stumbiling block

“to the growth of the hacienda exports. With

respect to volume restriction, the galleon
irade limited the volume of merchandize
coming from the Philippines every year 1o
half a million pesos in exchange for one mil-
lion pesos in silver bullion. However, despite
this restriction, the gallson trade remained
the most profitable business for the religious
orders, civil officials and colonisis. The ex-
planation for this was ths ¢ircumvention of
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the restrictions through undervaluation of

the merchandize as well as through the
equivalent of the present “techmca smug }

gling.”

While the foregoing restrictions may have
adversely affected the Laguna provincial
sconomy, as well as that of the entire coun-
1ry, the geographical limitation of the Philip-
pine foreign trade to between Manila and
Acapulco in Mexico propably was a more sig-
nificant factor that impeded local-provincial

and the nation’s socio-economic growth and '

development. The restriction was conceived
herein as an “opportunity cost” to the local-
provincial development particularly around
Manila and the nation’s as a whole since it
limited these areas and the nation from ex-
ploiting fully their comparative advantage
in possible direct trade with Asian neighbors
" and Europe and America. Morsover, the trade
restrictions. prevented the early exploitation
of Philippine natural resources and man-
power.

The geographic restncﬁons imposed by
Spain on the galleon trade stemmed from
sconomic reasons.as well as the fear of the
Spanish colonial administration that broad-
ening contacis of Filipinos with their Asian
neighbors and the Buropeans and Americans
would pose a problem to the socio-political
stabilityof the'istands. The latter fear appears
to-have strong basis since at some points

the British occupied. Manila from 1762 to-

1764; the Dutch threateried Maniia from
‘lndcmes:a, and Koxinga’s, threat loamed from
Taiwan.

Deducing from zhe foregoing factc:rs on
the demandside, and considering local

social upheavals brought about by oppres-
sive conditions, it may be-concluded thaf the

hacienda econemy and the galleon trade pro-
_ bably did very little to changs the provindial
economy to a higher level. The provincial
economy probably remained at near or below

subsistence level during centuries of Sopan-~ .

ish' colonization of the area. Another aggra-
vating factor to this was the siphoning off of

hacienda production and income from the
province to support religious institutions in"
Manila. Morsover, whatever capital accumu:
lation may have been achieved during the_ :

period in the fields of -agriculture and public
works was the direct result of native labor
rather than the hacienda system, or the
Spanish colonial administration perse. -

As regards the second proposition, the
haciendas may be viewed in some positive
way as an sffective medium for the intro-
duction andlor transfer of available agricul-
turail technology and manpower skills to the
native population. There are two apparent
dimensions to this: First, the hacienda
served the equivalent of today’'s agricultural
experiment station and demonstration farm
for the introduction, acclimatization and
eventual production in the province of new

‘plants and breeds of liveStock. Nearly a2 ma-
Jority of the present commercial and food

crops in the province and the country as a

whole may be attributied one way or another

to the sarly encomienda andlor hacienda

agriculture. Secondly, while the compulsory .
labor system was oppressive, on the positive

score it provided for the transfer of skills to

the native population. For example, the

native farmers learned the cultural practices

of newly introduced ciops and care of new

breeds of livestocks from-the friars. More-

over, in the hacienda’s labor pool there wouid
probably be @ possibility for recruited
Chinese skiils particularily in vegetable farm-

_ing to “rub off” to tha naﬁve poputsti@n and

vice versa.

Secondly, the hacienda served as a means
of realizing internal economies of scale in
hacienda production through utilization of
abundant land and cheap labor. However,
this advantage appeared out-weighted by the

_ fact that increased hacienda productivity did

not really redound to income benefits of
native population as the income earned were
used 1o support religious institutions in

Manila. The hacienda. has some present
_ parallel-in-the case of mining. Big investors,
~ usually multinationals, are often attracted to

the region to develop mining resources.
However such activity despite its usual large
size adds little to the regional/local economic
welfare or growth since the incomes genera-
ted are mostly repatriated or spent outside
the region. Employment benefits to the im-
mediate local area are often not realized
either because locally available labor do not -

© possess necessary skills or because the

mining company prefers to recruit migrant

. labor for one reason or another.

In the case of the early haciendas because
of the oppressive condition under which
native labor were involved therein, probably
direct ‘income and employment "benefits



accrued only to few se%ected members of the
colonial community. These included the
lay brothers comprising usually of mestizos
or Chinese who were hired as overseers or
hacienda administrators, but the native iabor
remained in the lowest bracket in the local
employment and income ladder. The Spanish
colonists and retired officials if they were
not direct owners of the haciendas tended
to engage in business connected directly
or indirectly with the galleon trade.

POPULATION AND SETTLEMENTS'
Popuiation Estimates of Laguna, 1852-1980

The esariiest account of the province’s
population was in 1582, and pertained to
Loarca’s of 1500 *“tributos” or tax-paying
population (by definition, population ags 13
‘and over). If this tax-paying population were
to be used as a benchmark, even with ampie

allowances for possibe ‘underestimate of .

the figure, considering children age 12 and
below and people exempted from payment of
the tributes or taxes like the Spanish

PHILIPPINE PLANNING JOURNAL

colonists, missionaries, sacristans and
some traditional leaders or “datus” and
members of their families, the total provin-
cial population in 1582 would probably nm
be very far from 2000-3000 people. :

In the span of over 400 years {from 1582 up
to the period immediately prior to the first
national census in 1803), there were eleven’
major estimates of the national population’
which could serve as bases for determining -

‘the likely size and trends of the province’s

total population. These estimates have been
summarized in Table 1.

As Table 1 reveals, in the span of over 200
years from 1582 to the first Spanish account
of the national population in 1799, the

.province’s total population grew at an annual

rate of around 3.8 percent. This meant an

- increment of -only around 24.8 thousand

people over this long period. From 1799 to
the first Philippine census in 1903, the pro-
vince’s population expanded by an additional

‘over 120.7 thousand pebple but this meant a

lower average. annual rate of increase of
around 3.0 percent than the pfevacus 200 :

years..

Estimated

1803-1980 10 national figurein. stated years.

Table 1

LAGUNA POPULATION 1562.1980

Estimates based
Year Population on Stated Sources
1582 2000-3000 Loarca
1799 27862  Buzeta
1800 5 28,956 . Zufiga
1812 35,857 Cedulas
1819 T 39,066 Cedulas
1829 © . 48,100 Church
1840 57,430, Local Officials
1850 71,547 Buzeta
1858 79,579 " Bowring
1870 87,407 . . Guia Oncal
1877 - 103,280 Census
- 1896 116,140

Professor Plehn's Estimate
based on Census records

N.B. Esﬂmates were made by applying percent share of the province in the national popu!aﬁon from :

R Actual
Year Census Population -
1903 148,606
1918 " 195,546
1938 - 279,505 -
. 1948 321,247
1960 472,064
1970 899,736 .
1975 803750 -

' 1980 973,104
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The rapid expansion of the proviﬁciai

population both in absolute number and in

percentage terms occurred during the recent
past 77 years from 1803 to 1880. Between
1803 and 1980, the percent share of the
province to the national total population
showed a declining trend. However, this
downtrend was reversed starting with the
1970 up to the last 1980 census, psrhaps
refigcting the growing' importance m‘ the
province vis-a-vis the nation.

An important feature of this more recent
growth of the population was the increasing
number of towns failing within the higher

- population size range, which is also an index
of the growing urbamzaﬁon n the pmvincev

{See Table 2).
As Table 2 shows, the percemage of towns

falling within the population size rangs

below 10 thousand sharply declined from
" around 80 percent (26 towns) in 1803 1o little

over 13 percent {4 towns) In 1980, The reverse
was true for population size range 10-20

thousand which increased from around 7

‘percent (2 towns) in 1903 to 43 percent (13
towns) in 1880, During the nearly 77 years

considered in the analysis, at least two’
 towns moved up from size range 20-30 thou-

sand to the next higher range with svery new
population census. The last 1980 census
showed that 8.7 percent of all towns (2
towns} had already reached the over 120
thousand population size range, while over
13 percent (4 towns) had attained the over 50
- but less than 100 thousand poguiat on size
range.

_Higrarchy of Settlements in the Province

As indicated by the popuiation censuses,
- the most populous town in Laguna from 1903
to 1980 had always been the present city of
San Pablo. In 1903 it first registersd a popu-
lation of 22,612; this increased to 31,399 in
1918. The other ieading towns In 1803 were
- the provincial capital of Sta. Cruz with 12,747
and Nagcarlan with 10,212. These were
followed by Bifian and Calamba. By 1918
Calamba rose to second position, behind
San Pablo City, with a population size of
18,062. Nagcarlan was third with 14,854 and
Sta. Cruz wih 14,156 was fourth, Calamba’s
rise was a result of its high absolute growth
of population mainly due to in-migration of
workers to work in the remaining sugar
" haciendas. For the period from 1903 to 1918

it posted a 213 psrcent changs, edging out

‘San Pabio City which had 18.7 percent.

Starting in 1939 San Pablo City and Ca-
lamba were the leading towns In Laguna
which exhibited markedly growing popula-
tions. San Pablo CRy had a popuiation of

48,311 and Calamba had 32,363, By 1848 8an

Pablo City’s population had increased to
850,435, largsly due to its expanding role as

.a transport node and coconut processing

center, and Calamba’s to 36,888, Thess were

- fpllowed by Sta. Cruz and Bifan with popu-
_ lation sizes of 22,534 and 20,794, respective

ly. In 19860, Blhan surpassed Sta. Cruz. it

showed a 33,309 population as against the

32,850 of Sta. Cruz. At this time San Pablo
City and Calamba had populations of 70,680
and 57,715, respectively, For the time
interval between 1938 and 1848 (or coinclding
with yreater part of World War 1), Sta. Cruz -
showed the greatest increase, posting an
11.7 percent change in population. However,
Sta. Ciuz was relegated to the fifth position .
from the early post-war years 1948 to 1860.
At this time Calamba led all other towns with
about 14 percent change, followed by San
Pablo City with 13.4 percent. -~

_In 1970, San Pablo City was again in the
top position with a population of 105,517,
followed by Calamba with 82,714; Bifian with
58,280; and Sta. Cruz with 47,114, In the fifth
and sixth places were Sta. Rosa and San
Pedro. This ranking remained consistent in
1975 except Sta. Cruz ‘which fell to eighth
place. Sta. Rosa and San Pedro moved up to
fourth and fifth places. By 1980, San Pablo

" City had a population of 131,686, Calamba

had 121,088, and Biffan had 83,684. At this
time San Pedro, which had a 74,588 popula-
tion surpassed Sta. Rosa which only had
84,81 2. In terms of percent change In popula-

tion for the 18980-1970 period, San Pablo City
led all the other towns with 15.3 percent,
edging out Calamba with 11 percent.

By 1870-1975 these positions reversed and
Calamba led with 14.2 percent compared {o
8an Pablo City's 10.7 percent. On third rank
was San Pedro with 10 psrcent. However,
in the short span of five years from 1875 1o
1880, San Pedro surpassed both San Pablo
City and Calamba, It registered an 18.4 per-
cent change. Calamba ranked second with
around 14 percent, followed by Sta. Rosaand
Biftan with 8.7 and 8.6 percent changs, res-
pectively. This latter trend was a clear indica-
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Table 2

Percent Distribution of Population bv Town Size Categorles Laguna, 1903-1980

Size
Categories 1903 1918 1939 1948 1960 1970 1975 1980
Below 10,000 897 778 725 690 500 233 233 133
10.000-20,000 69 185 207 173 267 467 433 433
20,000-30,000 3.4 - - 89 100 33 67 133
30,000-40,000 - 37 34 3.4 67 100 100 33
40,000-50,000 - - 34 - - 6.6 33 87
50,000-60,000 - - —~ 34 - 33 33 33 -
£0,000-70,000 - - - - - - 33 67
70,000-80,000 - - - ~ - 33 - - 33
80,000-80,000 - - - - - 33 - 33
90,000-100,000 - - - - - - 33 -
Over 100,000 - - - - - - 33 87

Source of Basic Data: NCSO (1980) Laguna integrated Census of the Population and #ts Economig
Activities, Laguna.
The percentage computation for the periods 1903 1o 1948 was based on 29 towns; for the succeed-

ing years the computation was based on 30 towns with the creation of Victoria out of the present town
of Pila,

Table 3

Functional Hierarchy of Towns by Activity Category and Provincial Area

Wholessle Financing, Real Estate . Transportetion
vaincla{ and Insurance & Business Community Social Communication
Area Retal] Servicks & Related Services anu Storage
Southeast Sta. Cruz (2) Sta. Cruz (4) Siniloan (3) Sta. Cruz (2)
Lakeshore " Siniloan (3 Siniloan (5) - Sta. Cruz (5) Siniloan (3)
Paete (N Paete (8) Paete (7) Mabitac (T}
Kalayaan {10} Mabitac {10) Pila (8) Famy (8)
Famy (12) Pagsanjan (10)  Calauan {9
Sta. Maria (13) Victoria {13) Bay (10)
Pagsanjan (11
Northwest Bindan (1) San Pabio City {1) San Pablo City {1} Bifan {1)
Lakeshore Sta. Rosa(4) Calamba (5) Rizal {7 Nagcarian {11} San Pedro {(4)
Sta. Rosa {5)
Southeast San Pablo City {4) Sta. Rosa (2) Binan (2) Nagcarian {8)
Interior Rizal (6) Calamba (3) Calamba (3) Cavinti (12)

San Pablo City Luisiana (8}

Cavinti (8)

Nagcarlan (8) Liliw (11)

Los Banos (6)

Los Bafos (6}
San Pedro (4)
Sta. Rosa (12

NOTE: Figure in parenthesis refers to provincial ranking for sach major activity category. Provincial
areas reter to the same areas as discusced in the historical perspective.

Source of Basic Data; NCS0 {1978) Census of Business Establishments.
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tion. of the continuance of the sarlier his-
torical tendencies towards greater concen-
tration of population and developmentin the
northwest - lakeshore towards Manila. A
possible reason for this is the impact of
Metro Manila's “overspili development” into
the area. During the period 1970-1980; there
had been a proliferation of commuter
housing subdivisions particularly in the
adjacent towns of San Pedro and Biflananda
rapid influx of manufacturing plants in the
entire northwest lakeshore area.

Functional Town Centers

The analyses in the earlier sections -pro-
vide only an idea of the evolutipnary process
of the provincial settlement structure, but
they do not show the functional relations of

the various towns with each other or with -
. their respective catchment areas. In reality,

however, some towns may have a large popu-
lation, or contribute large percentages to the
total absolute growth rate of population, but
are relatively undeveloped in terms of region-

* al/sub-regional functions. This necessitates . .

the use of some parameters or formula for
determining the functional hierarchy of
towns. For this purpose a modified index of
central ity,"a represented below was used:

. PT _

Ci= NE—p where:
Cl = centrality index, NE = number of
establishments in specific activity category

in the town; T = total number of establish- -
ments in specific activity category in the .

province; p = total population in the town;

and P = total population in the province. An -

index of 1 and over means that the particular
town is a provincial center for the spegcific
activity category or function. The results of

7Computation was based from National Cen-
sus and Statistics Office (1980) Laguna Integrated
(}:e}nst:s of the Population and its Egonomic Ac-
tivities. :

) Brhe only moditication is in the uce of number

of establishmients by town instead of number of
telephones as in Christaller’s original concept.
. ‘Beler tc Carisle Baskin {1983) translation of
Walter Christaller, Central Places in Southern
Germany {Englewood Cliffs: Prentice-Hall, Inc.).
. Bee also Monkhouse, JF. and Wilkinson, H.R.

(1883), Maps and Diagrams. {London; Methuen.

and Gompany, Ltd.), pp, 353.355.

the analyses are summarized in Table 3. They
provide the folldwing possible conclusions:

i) The overall findings of the analyses
agree with Christaller's original con-
cept of centrality that the major func-
tion of a town is not necessarily that
in which a major part of its population
is engaged, but rather that in which a
usually large proportion of its popu-
lation is engaged. Moreover, the find-

" ings show that some small" towns

- perform central place functions while
other towns have no central place
functions at all. Also some towns
have large populations but perform

~ only a few central place functions.

i) In terms of manufacturing function,
the town of Bifian ranks first, followed.
by Paete, Liliw, Sta. Rosa and Rizal.
Binan and Sta. Rosa are both located
in the northwest lakeshore. Their dis-
tinctive features are that they have
more advanced industry mix owing
largely to the dispersal ¢f large and
medium manufacturing plants to the
area. All other four lead manufactur-
ing towns are engaged in small-scals,
cottage-type industries using mainly
raw materials from agriculture and
forestry. Paete is a wood handicraft
town, while Liliw specializes in slip-
per making. Rizal is primarily engaged
in bakery and home processed food

. products. The other towns having
manufacturing function ‘in the order
of importance are: Pila, San . Pablo
City, Nagcarian, Victoria and Kala-
yaan. These towns are also mostly en-
gaged in cottage-type industrigs, ex-
cept San Pablo City. San Pablo City
has a diversified mix of small-scale,
cottage-type industries, but is also
serves as a specialized coconut (des-
sicated and processed oil) and co-
conut by-product manufacturing cen-
ter. . ' v

iii} In wholesale and retail services func-
 tion, Bifian again ranks first in La-
guna, followed by $ta. Cruz, San
Pablo City and Calamba in that order.
iv) In ‘financing, real estate, insurance
and business services, San Pablo
City leads in this activity, followed
by Sta. Rosa, Calamba and Sta. Cruz.
v) San Pablo City leads again in terms



. vi)

vii)

of community social and related ser-
vices, foliowed by Bifan, Calamba,
Siniloan and Sta. Cruz.

In transportation, communication
and storage, Bifan, Sta. Cruz, Sini
joan, San Pedro and Sta. Rosa are
the leading centers.

In terms of the number of lead func-
tions performed by individual towns,
Bifan leads in the province's hierar-
chy of town centers. The other towns
in the order of importance are San
Pablo City, Sta. Cruz, Sta. Rosa, Paete,
Sinilpan, Lillw, Calamba and Rizal. As -
may be gleaned from this distribution,
some towns with apparently large
population like Calamba have not yet
developed their urban servicing func-
tions. Similarly, some smailer towns
like Paete, Siniloan, Liliw and Rizal
are playing a significant role as some

kind of a production andfor servicing
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center in their immediate influence
area. The spatial configuration of this
hierarchy of functional town centers
is illustrated in Figure 1 below.

As revealed. from the previous analysis of
population distribution, the apparent threat to .
the provincial hierarchy of town centers
appears to be the continuing “overspill devel-
opment” from Metro Manila, As this “overspill
development” will not only aggravate urban
problems (e.g. ribbon-lype development) in
the northwest lakeshore but it will also place
the existing hierarchy of town centers some-
what at a disadvantage development-wise, it
would probably be advisable for the province
to reinforce and maintain the growth and
development of selected functional town
centers as reception areas for dispersing
population and economic activities from
Metro Manila. A development scheme invoiv-
ing both local and larger regronat efforts is
desired along this line.

Fig. 1. FUNCTIONAL TOWN CENTERS
PROVINGCE OF LAGUNA

NS LY MUGLA SOUTH ENPRESSYRY
MANUFACTURIRG FUNCTION

| WHOLESMLE ANO RETHL
FumeTon -

e DESCERIING DRUER
FURCTION

I FIGURE 4 ORELE REFERE 10 THF oW CENTRRS manins
GF IMPORTANCE O TERMS F’fmx

oo

CTIGN, COMNR
NICATION AND STORASE
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Table 4

Employment by Major Economic Sectors and by Occupation, l.aguha ﬁmvince l
Rest of Southern Tagalog and National Capital Region, Metro Manila

Rest of

2,385,752 (100}

National Combined Southern Tagalog
Sector Laguna Southern Tagaiog Capite! Region & Nationat Capitej Region

Industry:

— Primary 89,019 (38.9) 722,253 {30.3 37,187 { 2.3) 848,456 (30.0)

— Secondary 49,455 (20.5) 441,838 (185 404,751 (24.9) 896,044 (21.1)

-~ Tertiary 100,800 (41.7) 1,182,470 (40.8) 1,162,463 (71.6) 2,445,733 (57.5)

— Industry 2,216 { 0.9) 39,192 ({ 1.8) 18,209 { 1.2) 60,707 ( 1.4)
Inadequately described )

TOTAL 241,480 (100y 2385752 (1 1,623,700 (100 _ 4,250,942 {100)
Occupation: . .
— Farmers, fishermen, 87,812 (36.9) 711,008 (29.8) 32,804 ( 20) 831,825 {19.8)

hunters, loggers and ’ : o

related workers -

— Craftsmen, productionn 55,313 (22.8) = 485,493 (10.4) 411,443 (25.3) 952,249 (22.4)
process workers and . . o .
related workers ’ . ]

- Sales workers 27,884 (11.5) 231,302 { 8.7) 208,744 {12.9) 487,910 (11.0)

- Services, sporis and 20,082 ( 8.3) 317,442 (13.3) 334,531 (20.8) 672,055 {15.8)
related workers - : '

— Transport & Communi- 15,028 ( 6.2) 144,458 { 6.3) 140,385 { 8.6) 304,869 ( 7.2)
cation workers ' ' ) .

— Professional Technical 14,701 { 8.1} 166,683 { 7.0) 154,814 { 8.5 1335978 ( 7.9)
& Related Workers , o ' '

- Clerical workers 10,092 { 4.2)- 188,246 ( 7.9) 219,565 {12.5) 417,903 | 9.8)

— Administrative, Execu- -~ 4,203 { 1.8) 47,850 ( 2.0) 54,308 { 3.9) 106,641 { 2.5)
“tive & related workers _ ' ' ‘

— Stevedores, related 2,238 { 0.9 39,269 { 1.7) 38,980 ( 2.3) 79,597 { 1.9)
freight handlers and .
laborers . :

-~ Miners, quarrymenand -~ B16 { 0.3) 5372 { 0.2) - 6,188 { 0.2
related workers . I

— Qthers 3,251 { 1.4) 43,387 { 1.8) 30,822 { 1.9) 77,440 { 1.8)
TOTAL . 241,490 (100) 1,623,700 (100} 4,250,942 (100)

Source: NCSO (1975) Integrated Census of the Population and Its Economic Activities (For Laguna,
Rest of Southern Tagalog Provinces and Metro Manila). Laguna forms part of the larger
economic and administrative region comprising Southern Tagalog and Mstro Manila. Rest of
Southern Tagalog refers to the provinces of Cavite, Rizal, Batangas, Quezon and Aurora within
Mainland Luzon, and the island provinces of Marindugue, Romblon, Palawan and two Min-
doros. Metro Manila or National Capital Region consists of the core cities of Manila, Pasay, |
Caloocan and Quezon and their thirteen immediate surrounding municipalities. )

PRESENT PROVINCIAL EBONOMIC

STRUCTURE -

- The analyses in tms section have been
confined to the most readily available census
data at the time of the study. These are em-
ployment and business establishments data.-

Applying descriptive statistical techniques
to these data, the analyses attempted to
identify in some detail the different econo-
mic activities and also determine their spatial
distribution in the province and in the larger
economic/administrative region
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Table 5 presents a comparison of the dis-
tribution of empioyment by major and minor
industry and -by occupation in Laguna, Rest
of Southern Tagalog and Metro Manila. The
specialized character of the province is re-
Hected by the fact that it has a higher share
{38.4 pergent) of total employment in the
primary sector as compared to that of the
Rest of Southern Tagalog's 30.3 percent and
Metro Manila’s only 2.3 percent. This pro-
vincial lead role roughly corresponds to the
higher percentage of the province’'s workers
within the primary occupational groups-
farmers, fishermen, hunters, loggers and
related workers-which comprise 36.4 percent
as compared to the Rest of Southern Taga-
log's 29.8 percent and Mstro Manila's 2.0
perasnt.

In the secondary or manuiactunng sector,
Laguna’s share of employment of 20.9 per-
cent was higher than that for the Rest of
Seuthern Tagalog with 185 percent, but
lower than Metro Manila’s and the Combined.
Southern Tagalog and Metro Manila’s 249
perocent and 21.1 percent, respectively. This
same pattern also shows in terms of the
distribution of employment by occupation.
Laguna accounts for 229 percent of all
crafismen, production processes workers
and related occupations. In contrast, the
Rest of Southern Tagalog has 20.4 percent,
and Metro Manila and the Combined South-
ern Tagalog with 25.3 percent and 22.4 per-
cent respectively. Laguna’s slight sdge over
its immediate region in manufacturing may

be attributed to the recent influx of modern .

manufacturing in the northwest lakeshore
from San Pedro to Galamba. The tendency
towards further industrial dispersal in the
latter area has been highly favored by the
‘rgoent {1977) completion of the fourlane
Manila South Expressway to Calamba, with
possible extension turther south through
San Pablo City, and the combined influence
of other supply-side factors such as already
" existing large investments in public and
private industrial estates, availability of

-skilled manpower, abundant supply of good

. quality fresh water, availability of agricultural
raw materials and development of hydro-
eleciric and geothermal power resources in
the province.

The notion that the ex:snng manufactur-
ing mix will give rise to the tertiarization of
employment has not yet been felt in the pro-
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vince, however, largely due 1o the pervading
influence of Metro Manila on local consump-
tion. Moreover, this observed trend is aggra-
vated by the apparent weakness of the pro-
vincial pattern of central places, which is in
turn affected by *“overspill development”
from the Metropolitan City. Consequently,
the statistics show that tertiary or services
employment comprises 41.7 percent which is
way down below that of Metro Manila's 71.6
percent and that of combined Metro Manila
and Southern Tagalog 57.5 percent. The sur-
prisingly slightly higher percentage of em-
ployment in the services sector for the Rest
of Southern Tagalog probably indicates a

-better tertiarization of activities in the island

provinces’ main servicing centers, which are
far from the influence of Metro Manila’s over-
spill development than in Laguna province
per se.

Growth of Empioymem by Ma;or and Mmor
Indvstry '

The analyses of the past growth in em-
ployment in the province have made use of
the 1870 and 1875 census data, summarized
in Table 5. :

The conclusions that may be drawn from
this table are:

i} The relative weakness of Lagunas
economy during the period 1970-1975
was highlighted by the fact that the
province lagged behind in growth of

- employment with that of Rest of South-
ern Tagalog and Metro Manila.

i) Metro Manifi remained the undisputed -
gconomic “growth achiever” as re-
flected in its very high rates of growth:
in employment in all three major econo-
mic sectors. However, its surprisingly
high average growth rate in the primary
sector (notably agricultural production
and services) may be largely attributed
to the creation of the Mstropolitan
Manila Commission, which enlarged
the metro area’s agricultural land re-
sulting from annexation of some thir-
teen municipalities.’® This same rea-
son probably also applies to Metro

WRefer to Malacaﬁan? Palace {1975) Pres;aen-
tial Decree No. 879 {(Manila).
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Table 5
Growth of Employment by Major and Minor Industry in Laguna,
Rest of Southern Tagalog and Metro Manila:
{1870 = 100 percent)
Aest of Combined Southern Tagalog
industry Laguna Southern Tagaiog Metra Manils and Metro Manila

Primary: 38 =./ 117.3 578.0 121.1
~ Agricultural production & services 1118 113.2 434.0 114.9
— Hunting, trapping and game pro-

pagation 118.0 3288 * 388.9
-~ Forestry and Logging 79.3 75.0 200.1 824
— Fishing . 130.3 167.7 956.5 179.3
— Coal mining — 164.0 * 332.8
— Crude petroleum and natural gas — 185.9 288.8 2278
- Metal ore mining 113.0 1616 456.1 189.3
— Other mining 158.8 86.3 1151.8 136.3
Secondary: . 107.5 127.1 472.0 187.0
- Food manufacturers 1285 168.8 641.8 232.6
- Beverages 135.0 1586.5 359.9 221.8
- Tobacco products 1425 136.4 526.1 213.8
— Textiles 82.1 114.4 1168.7 184.9
- Footwear, other wearing apparel and L.

made up textile goods 811 87.3 302.1 1198
— Wood and cork products except

furniture and fixtures 172.0 191.3 ‘835.0 1817
— Fumiture and fixtures 104.3 1209 351.8 181.3
— Paper and paper products 92.4 196.8 591.7 260.0
— Printing, publishing and allied

industries 50.3 173.0 354.8 2373
-~ Leather and leather products except )

footwear and other wearing apparel 1418 315.1 25718 531.8
~ Rubber products 623.3 2246 225.4 4345
— Chemical and chemical products 1771 215.8 768.7 349.9
~ Products of petroleum and coal 88.3 143.7 4449 200.8
- Other non-metallic products 722 171.7 6584 2813
— Basic metal industries 160.6 1821 749.7 305.0
— Metal producs except machinery

and transport equipmant 72.2 171.7 658.4 2813
— Machinery except electrical machinery 78.0 1025 | 2485 142.7
— Electrical machinery, apparatus,

appliances and supplies 52.7 96.7 2735 - 3430
— Transport equipment 218.1 218.7 565.9 320.0
— Miscellaneous . 801.5 350.1 864.5 484.5
Services: 114.4 126.7 363.7 1824
— Electricity, gas, water, and ‘ .

sanitary supplies 102.8 119.4 493.6 192.1
— Construction 115.6 114.0 420.5 168.5
-~ Commerce 115.5 142.1 351.1 194.3
— Transport, communication & storage . 1025 114.8 300.3 160.8
— Public and private services 1178 1266 3739 185.8
Industry inadeqguately described 68.9 99.8 167.9 112.3
TOTAL 1189 123.2 383.8 165.1

f e e e e e T St e it
Source of Basic Data: NCSO {1970 and 1975) integrated Census of the Population and lts Economic
Activities * No 1870 data.
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Manila’s high growth rates in the manu-
facturing and services sectors.

ili) The province achieved relatively high

rate of growth in certain activities over
that of its immediate region. These are

mining (mostly quarrying which has . -

high demand ‘in . infrastructural and
building construction) and - certain
manufacturing like rubber products, .
tobacco products and miscellaneous

‘manufacturing. But, on the whole, the
analyses show that Laguna’'s economic

structure during the period was simply -

less “growth-oriented” as compared to
its immediate larger region, i.e. Rest of
Southern Tagalog and Metro Manila.

Emp!oymem'tocetion Quotient Analyses

.To estimate more precisely the degres

of economic specialization in the province,
a statistical device called location quotient
(LQ)?0
activity (smployment category) is derived by

dividing the proportion-of the total em- .
ployed In a particular activity in Laguna by .

the proportion of the same activity in the

larger region {this case combined Southern .

. Tagalog and Metrp Manila). The L.Q. mea-

sures the relative’ importance of an area’s,

sconomic activily with regard to ancther

area's similar activity. For éxample, if La-
guna’s activity X constitutes 20 percent of -
the provincial total employment. compared

with the combined Southern Tagalog's/
Metro Manila’s 15 percent, then the L.Q.in

activity X in the province relative to its larger . -
gconomic region is 1.3—ie. it is one and
one-third as important or specialized in -

terms of employment. In an area economic

was used. The L.Q. for a particular

base study, the L.Q. index also -indicates . .

whether a particular activity is “bas:c" or
“mccme-producmg” {i.e., L.Q. of more than 1
or higher the better) or “non-basic” or “in-

"come absorbing” (i.e. L.Q. of less than .

2°See, for example Isard, W. (1976). Methods
of Regional Analysis: An Im‘rodacrion to Re%ianal

Science (Cambridge: The MIT Press), pp. 123-1286;
. also Dunning, J.H. and Morgan, V.E. (1971). An
Economic Study of the City of London, {London:
George, Alten J. Unwin Ltd ), pp. 76-80.
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1).21 The idea in such study is to divide the

. local area’s economy into basic and non-
- basic activity (or employmant) components,.
. and then derive a basic to non-basic raﬁo as

basis for analysis.
The results of the analyses of the L.Q for
the province and its immediate larger econo-

- mic-region s summarized in Table & The -

main conclusions -and implications to be
drawn from these are as follows: :

i} The relative importance of the primary
. -sector in Laguna is highlighted by its
higher L.Q. of 1.85 as comparsd to the
same activity for the Rest of Southern.
Tagalog with L.Q. of 1.52 and for Metro
Manila with L.Q. of only 0.11. In particu-
_ lar the province is specialized in agricul-
" tural production and services, forestry
_angd logging, fishing and other mining
{quarrying). The province may cap ltalize
on this specialized advantage by mo-.
dernizing particularly agriculture (e.g..
. -through truck gardening and intensive .
. cropping and poultry and piggery) and
- fishery (e.g. through aqua-culture tech-
" nology), with their products geared o
- the local and expanding Metro Manila
. markets. However, as the long-range
viability of these activities depends
. greatly on proper conservation of prime
agricuitural lands and lake resources,
it. will be necessary for the province
" 1o-adopt guided or planned develop-
ment approach, An alternative two-
“pronged approach involving intensive
agricultural and tourism development.
in.the southeast lakeshore and south-
west interior.part of the province, and
““corridor-type” - development of the
-northwaest lakeshore to San Pablo City

210ther reievam references are: Tnompson,
W.R. (1968). “Internal and External Factors in the -
Development of Urban Economics.” Issues in Urban -
Economics, edited by Perloff, MS. and Wingo, L., Jr.
{Baitimore: The John Hopskms Press for the Re-
sources for the Future), pg: 43-82; Tiebout, C.M.
{1862), The Community Economic Base Study '
{New York: Community for Economic Develop-
ment); and Krueckeberg, D.A. and Silvers, AL -
{1974).- Urban Planning Analysis: Methods and

Models: (New York John Wuey and Scmsg Inc ), pp
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T able B

Emptoymem Location Quotient by Ma}or and Minor Industry in Laguna Province,
Rest of Sauthem Tagalog and National Capital Region (Mstro Manila)

Sactoriindustry o _ Laguns Rest of Southern Tagsjog . National Capital Region
) i . L0, Rank (53 Rank L.G. Hank
anary' : 1.8% . . 1.51 {H o {3}
- Agﬂculmra! pmduct;on . 7 o

.and serviees , 193 ° ® 1.55 {1 0.06 28 .
— Hunting, trapping and ] . . .

" game propagation 1.0 {10 .10 {n 1.0 {19)
= Forestry and Logging ©O1LBE - (3 i.35 %) L0356 {25)
— Fishing - - : 148 (8 1.39 3 036 - (26)

"~ Coalmining . e - 1.0 n 1.0 T (19)
= Crude petroleum and . : i -
 natural gas production o — - 1.0 ) 1.5 @ .
— Metal ore mining 0.01. (26} 14 2 0.8 (24)
— Other mining - 1.79 4 112 @ 0.41 25
Secondary: S 08 @ 0.88 2 '1.18 {2)
- Food manufacturers - 1.66 & - 08 . (18 . 103 an
~ Beverages o - bss (12} 0.73 {22y 182 (5
"= Tobacco' products © 0.2t (260 088 (8 127 ()
— Textiles - - 053 (1 . 082 S0 - 118 L {13
— Footwear. other wearing apparels . N : -

and made up textile goods © 188 h - 0.95 8 1.02 {18
— Wood and cork produgts . - o ‘ ‘ '

_ excluding furnitures , .32y 088 9 07% . (23
-~ Fumitures and fixtures =~ 038 . {22 082 {18) 1.34 &

- Paper and paper products 147 8 0.80 - (20 1.23 {1
- Printing. publishing and . ' .
allied industries 621 - {28 073 (22 153~ (1

— Leather and leather protucls
- excluding footwear ant other o
wearing apparels 0.67 (17 . 0.89 (13) 144 (3)

— Rubber products - 0.84 {14 0.82 (18) 1.32 )]
- Chemical and chemical products 0.47 2 0.78 {21) 1.40 {6
~. Products of petroleurs and ¢oal ~ 0.30 23 . 080 (2. . 110 (16
= Non-metallic mineral produtts 0.60 (19) - 0.93 {9 B % 1 B k1
— Basic metal industries . . - 0.23 24 081 {19 0.81 21
-= Metal products except machinery - : o :
and transport equipment . 0.22 {25} 0.78 21 1.43 {4)
" - Machinery exeepi electtical -
© “machinery : 0.44 2n . 078 {15) . 1.29 )
- Electrical machinery apparatus : .
appliances and supplies 0.35 {22y - 081 . (19} 138 . (N
— Transport gauipment 0.61 {18 0.78 ' (20) 0.80 (22)
© - Miscellaneous manufactures 1.13 © - 0% . w1 {15
Tertary: N 0.73 ] 0.86 3 124 (1)
— Electricity. gas, water : ' . . v
and sanitary supplies - 072 - (18 0.81 (19 136 (B
= Construction - i 0.85 {13 0.91. 1 1.16 {14)
— Commerce - - - 0.92 (11 0.86 (18 122 12)
- — Transport, communicatren. - - o
) and storage L 10.75 (15) 0.81 {185) 1.23 3}
T Pubhc and private servmes - 0.81 (18) .. 085 un 1.27 (10

‘Baszc Course 0! Data: NGCSO (1975) lntegfated Census of me Popu!at:on and its Economic’ Actmt:es.‘
. Laguna .
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to take advantage of the area’s imme-
diate proximity to Manila and existing
improved interregional highway and
rallway networks, may be sxplored.
This two-pronged. approach, which is
illustrated in the map, will boost agri-
cultural and fishery production and, at
the sams time, aiso promote intensive
tourism, strengthen central place func-
tions of selected “growth coridor”
town centers, and provide for more
orderly conversion of agricultural lands
into urbanf/industrial land uses paﬁi-
. cularly in the northwest lakeshore. -
ii} The province is also more specialized
. than either the Rest.of Southern Taga-
log or Metro Manila in certain [ines of
manufacturing notably food manufac-
turing, footwear and other wearing ap-
parel and made-up textile goods, wood
- and cork products except furniture and
tixtures, and miscellaneous manufac-
tures. It is worthwhile to note that
" wood and cork products are more than
three times as important in terms of
employment in the province as com-
pared to the Rest of Southem Taga og
and Metro Manila. :

i} Overall, the ﬁndmgs in tms analysis
appear illuminating, First, it is clear
.that the province in relation to its lar-
ger economic .region depends large-
Iy on primary activities and certain
lines of manufacturing activities that

are directly or indirectly related 1o the -

primary activities. If the province in-
tends to capitalize on its specialized
advantage it-will have {o adopt mea-
Sures such as guided or planned de-

velopment of agricultural land and lake -

-resources. Second, to the extert that
the L.Q. index telis whether an activity
is “export or income producing” or “in-
come-absorbing”, it may be estimated
that, about half of the province’s em-

~ ployment in 1975 was used to produce

" goods and services for export outside
the area. This means that the provincial

economic growth for the period was

determined to the extent of about 50
percem, by forces outside the area.
Applying the same notion for the larger
region, the economic growth of the
Rest of Southern Tagalog for the same

period was determmed 32 p_ercem by .

17
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forces outside the reg:on, “for Metro
Manila by over 58 percent..

Coefﬁciem of Locaiiza’ﬁon Anaiysis

To complement the . LQ measure, a co-
efficient of localization (c L) was derived
from data on employment and establish-
ments o determine the extent to which em-
ployment in particular activities (or establish-
ments} is concentrated or chsparsed over
in the anatysss, the C.L. was'
derived in two ways:

i) Using provincial” empkoymem data'

- By getting the difference (positive or
. negaﬁve) between the percentage -
share of the province in employment’

in a particular activity and that of its

. share in. employment in the combined
‘_Sauthem ‘Tagalog and Metro.Manila,

- and. then dividing this dsfference by
100. N )

ii} Using data on estabkishmems by Muni--
cipalities: By adding together all the/

- positive (or negatwe) differences be-

tween the percentage share of individ-

'val municipality’s particular establish-

ments and that of its share of estab-

‘lishments in Laguna as a whofe and

- then dividing the result by 100.-

The results from the foregomg analyses

slightly drffered from each other, but both

generally confirmed the previous fndings

that primary- activities {notably agricultural
production and services, forestry and log-

ging, other mining and fishing), and certain

lines of manufacturing such. as wood and-

cork products, food manufactures, paper and

paper products and miscellaneous manu-
facturss, among others, are the most concen-,
trated activities or employment in the pro- .

vince. However, the coefficients derived for

_these employment {or activities) appear to be

uniformly low {C.L. indéx of around 0.05 to
0.21). Overall, the possible conclusions that.
may be drawn from this is that the province’s
employment or activities in relation to the
larger region of which it forms a part are
more evenly disp'ersed rather than concen-

22For applications of the Co fficient of Logali-
zation Technique refer to 1Sard, W. op. ¢it., pp: 248

., 254, and Dunning, N‘H and Morgan V.E. op. cit.,

pp- 76-80.
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trated. Perhaps- Laguna could benetit from
government economic dispersal efforts, but
it will require identifying and developing
hest sites or town centers as future recep-
tion areas for dispersing population and
" economic activities.in the province.

With regard to the latter determination of
the extent 1o which particular business es-
tablishments are spatially concentrated or
‘tizsperseé the findings appear to bg more

‘Hluminating. Larger establishments farming ’

" roughly 2.4 percent of provincial total, and
_comprising mostly new non-agr:based i
dustry-mix {e.g. beverages, paper and paper

products, printing, publishing -and. allied.

industries, lsather and teather products,

machinery . products, transport’ equ:pmem.

and miscellaneous  manufacturing), have
uniformly high C.L. index of 0.42 to-0.45,

indicating a:greater fendency of larger firms.

to be concentrated than smaller firms. There

are two aspects behind ﬂ‘ns pattern: Pirst; 18

that some advantagés.are apparently ga ined

by larger firms (8:g. external economies of
scale) in ‘a concentrated location. The other

{8 that since these | argar gstablishments are

“apparently -mainly = export-oriented, they

_require-a more céntral logation {such asin’ o
. the northwest lakeshore) than ‘the’ smaller -

firms (e.g. small. scale," cettage'type indus-
Jtr es), which cater to. fmore J
export .demand. Again, this suggests the
possible viability and feasibility of .identify-

ing and developing selected town or “growth

imited local or

" engaged in pmductlon activities most suited

tothe lake area like boating, fishing and low- -
land rice farming. In the cass of the latter,
moreovef, & Ssystem was devslopsd for
sharing the harvest bstween the land-owning

" class of “datus” and their families and the

free-born land tilers or “mahariikas.”
On the other hand, space of distance af-

- fected activities or types of goods produced

in more Dasic ways than that reflected by the

- natural predisposition of the natives to suit
~ their production to their environment. But,
" more 8o, it influences the spatial distribu-

tion of population and the hierarchical seitle-
ment _patterns of “gorvicing town centers.”
This pattern of settlements or town centers

. has bearing on.the type of goods and servi-

ces produced and consumed by the popula-
tion in-the given area or town. camers. For
example, - in- rural servicing- town centers,

_activitles. related to agricultural marketing
-and - provision of ‘hesded ‘inputs 1o boost

ag;fcuiwral pmducnon willtend to be em:
;mas:zed in the larger center, the same pat-
terning.of productmn and consumption actl

* vities -occur but the emphasis-is -towards

" tértiary services and higher urban amenities

In looking at some of the factors likely to v

v inﬂuence the future shape of the province,

" the ianowing factors are given emphasis: -

* corridor” centers to allow these centers 1o

-achieve economic size to serve as effective.

reception. areas. tor dispersing population.

and eaonomic activities from the Metfopoh« .

-xan Cﬂy

'50!&5 FACTQRS LlKELY TO !NFLUENCE ,

.FUTURE $PAT¥0~ECQ&QM¥C GROWT!’} OF
THE PROVINCE - .

As may be gleaned fmm the’ saﬂisr hrs' '
: -geographic .
forces and space or distance per se appeared

torical perspectives, natural

to have Influenced the  spatio-economic

transformation of the province. Natural geo- .
graphic forces per se influenced not only the

-activities or types of goods produced by the
early natives, but aiso the supply and demand

of goods and services derived from these -
activities,. Durmg the; eariy period of coloni- .

Zation: of the provjnce, 2?13 “Spaniards disco-

.verecf mét the® hatwe popu lation was a!ready o

. 18

N }ndustffal Jocation factors. The -author

“aid a survey of industrial location factors in

the province with the assistance of his grad-.

‘uate class on Regional Location Theory at
. the Institute. of Environmental Planning .
" during. the F

irst Semester of School Year,
1979-1980, -and- came up with the foi mving ‘

ndmgs ‘33 :

NX Of ths 3? manufactur ng firms mter~
o viewed through purposive samp ing,
. '21.8 percerit were engaged in’ food -
o manufacwring 10.8 percent each en- -
- ‘gaged in textile, footwear -and wear-
" ' ing apparel, pulp and paper products, -

: 23Thzs study served as a pra(:ﬂcum far the stu-
dents and covered primarily manufacturing firms
that have located in the province from 1970 to

- 1978, when the rapid influx of non-agribased manu-
,tasmrmg firms in the province was cbserved. The

study sought what factors motivated firms in their

. decision 1o.locate In the province and what were

their experience in thelr present. location. ‘Main
ref?p?riaenis were ﬂrm managers or ‘senior
pificials



. persal of industries thmug
was observed that while the implicit intent was to .

chemicais and chemical products, and
miscellaneous produsts; 8.1 percent
engaged in metal products; and the rest
were sngaged In beverages, tobacco,
rubber and plastic products, petroleum
products, ceramic products.and slec-
trical and automotive ‘products. Sixty
percent of the Hirms were totally Filipino

owned, 11 pergent, complstely foreign- .. -

owned, and-the Test represented joint
ventures between -Filipinos and
foreigners, Capitalization of the firms
ranged from P61-70 million (8.0 parcent)
to below P1.0 million (28.0 percent).
The rest consisting of 64. 0 percent of

- the firms had capitalization within

the range of P1.0:10.0 million. All firms
sold 10 both domestic and foreign mar-

kets. Qver 80 percent of firms derived

their raw materials from sources within,

* . the province, while the rest. depended

-on foreign sourcss for their raw ma-
torials,

i}) A summary of locatson tactors consi-

dered of primary importance by the

respontient firms reveals that of the 21 '

location factors mentioned, those with
_ the highest reaponses are as follows:
- low cost of labor {45.9 percent); availa-
bility of sufficlent water supply (43.2

~ percent); good transportation (37.8 per-:
cent); availability of reasonably priced

industrial sites (32,4 percent); and
firms’ response to Presidential ban on

further industrial. expansion within 50 .

-kmg. radius from the City of Manila
{32.4 percent).2* The remaining factors
in"the descending order of their im-
- poriance are: relative ease in.disposing

tactory wastes, area’s economic -

growth .potential,- proximity to 4 large
.market,

. 2AThe presidential ban on “further industrial
g;rpainsicn within 50 Kms. radius of the city of
anil

raﬂdum Circular issued in 1973 1o promote dis-

eftect wider regional industrial dispersal, the ban

- tended to infiuence location or preliferauon of

- firms just beyond the 50 kms. radius or, in any
* case, chose shough from Metro Manila. Moreover,
due to many exemptions given to Special firms
consitdered. of sitrategic economic importances,

the ban became d:fﬁcun to amp}emem and later -

on lost its effectivity.

pleasant living conditions, low- -

is. contained in a Presidential Memo-
hout the Philippines. it
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cost raw materials, skilled and ‘semi-
skilled labor, existing industry-mix, low"
freight cost, tax incentives, agencies’
recommended area, local development
plans, readily available capital/credit,
local concessions, less competition,
access to technical/consuitant advice, -
and existence of adequate community
facilities, serviceS and amenities. The
21 choices are ranked from 1 1o 12
depending on number-of responses’
given to each choice. It was noted that
the government policies were given a
relatiely low weight considering that -
tax incentives and area recommended
by government agencies "as factors
both -only ranked 11. However, the
. policy on the 50 km. ban was consi- -
dered of high importance, placing fifty -
among the factors mentioned. T
-Beventy-five percent of ‘the firms -
from the industry sector involving foot-
wear/wearing apparel and miscel
langous products cons:dered low cost-
- of labor as a factor of pnmafy import-.

~ ance. All the firms in the paper pro- .

ducts and pulp industry found the avail-
ability of sufficient water supply of pri:-
mary importance. For chemicals, pstro-
Jeum and rubber and plastic products, -

over 57 percent considered availability
of sufficient water supply, good frans-

" portation and proximity to large and
axisting potential markets as important

location criteria for industry site sslec-

tion. It was also in this industry. group
where response to the ban on indus-
_tries to locate outside 50 km. radius of -

Manila was strongly indicated.

- iii) Based on the firms’ experience in %h&ar.'
present location, 7/ percent of all firms

- considered Laguna’s water supp y-an

. advantage; &1 percent found it a:major
- advantage. On the other hand, 60 per-
cent of the total number of firms con-
dered the telephone services a dis-
-advantage, while 48 percent censsdered ‘
it amajor disadvantage,

"All the firms manufacturing pulp and paper :
products considered water supply a major..
advantage. Also, B0 percent of firms manu-
facturing chemicals/chemical products:and -

71 percent of ‘the food manufacturing firms: ‘

considered this factor a major.advantage. -
Sevemy’ane percent of food manuiacmrmg« "
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firms and 66 percent of the firms manufac-
turing footwear and wearing apparel consi-
dered the state of telephone services a major
disadvantage. Twenty-eight percent of all
Hrms considered the land cost and/or rent a
minor advantage. From this it can be inferred
that the firms found land costirent reason-
able it not low. On the other hand, 25.7 per-
cent-of all firms considered the transport
cost for finished products a minor disadvan-
tage. Lastly, it is interesting to note that a
high percentage of firms (65.7 percent) took
a neutral stand on the matter of access to
readily available capital/credit, and 54.3 per-
cent took a similar stand with respect to
access {0 business services and consultancy
advice. . :

As a conclusion to this analysis, it is evi-
dent that the factors that influenced firms and
industries to locate in the province are cer-
tain practical considerations which have a
direct bearing on their operations. Neediess

to say, these factors must allow and sustain

the smooth operation of industries at a low
cost. Worth emphasizing are the ten loca-
tion factors which were considered of major
advantage to.firms such as, in descending
order of importance, water supply, power
supply and land costirent {both second rank),
transport cosis for raw materials, labor cost
and ease of disposing sewage/solid wastes
(both fourth rank), transport cost of finished
products, availability of skilled manpower,
community living condition and housing
facilities, house rents and secondary level

educational facilities and ielephone services

{all in eighth rank), diversified supporting
industries and education facilities at sle-

mentary level (both in ninth rank), and educa-

tion facilities at the collegiate level.

it is also 1o be noted that government poli-
cies such as tax incentives were seen by
respondents as. factors of low importance
and, therefore, could not really induce wider
- dispersal of industries in the regions. This
implies that industries have a rather natural

way of tinding location sites and that govern-

ment policy regarding their dispersal may
not be seen as wise or acceptable and, may
even be avoided by industries unless the
designated area or region for such dispersal
- already meets locational requirements consi-
. dered of major importance to the individual

industries. Mence, it is wise for government
1o consider the capabilities of the place or

region to provide for the needs of the indus-
tries in formulating its policies on industrial
dispersal. - v ) :

2. Supply-Side Factors. Mainly based on
the supply-side, the factors that will likely
influence the future shape of the province
are the following, among others:

i} Land and Water Resources. These fac-
tors wil] likely continue to be among
the most significant developmental
assets of the province for the following
reasons: First, whereas the total pro-
vincial area of roughly 176 thousand
hectares represents a mere 0.6 percent
of the national total, its location adja-
cent to the 80,000-hectare Laguna de
Bay (largest fresh water lake in the
country) and immediate proximity to
Metro Manila makes the province prime
area for -intensive agricultural and
fishery production and tourism-as well
as major reception area for dispersing
population and industries from the
Metropolitan City. Secondly, with re-
gard to the first primary sector develop-

"~ ment option, existing favorable soils

" and ciimatic conditions, presence of

- improved transport and agricultural
infrastructures, and proximity to large
-Metro Manila markéts are making full-
scale provincial  agro-modernization
feasible and. advisable. Such agro-
modernization may eventually take the
form of a shift in the existing cropping
systems (of lowland rice, sugar cane
and annual crops in the lakeshore plain
area, and coconut and fruit trees in the
upland areas) towards high value crops
including horticultural and ornamental
plants and intensive livestock and
poultry. On the other hand, fishery in
the lake is already being gradually
modernized through the introduction of
fish pens and fish cages and related
fresh water aqua-culture technology.
and the proposed. zoning of the lake.
Intensive tourism based on properly
selected potential sites like the Los

- Bafios and Pagsanjan areas and the
existing small-scale, cottage-type in-
dustries will serve to complement
agro-fishery modernization under this
primary sector development option.

Thirdly, the present proliferation of
" industries and housing subdivisions in



the northwest lakeshore would pro-

bably be difficult and may, for econo-
mic reasons, be unwise to iotally con-
trol, but their impacts on the snviron-
ment especially on the lake water
quality may be minimized. This aspect
of the provincial spatio-economic
growth and development has not been
properly dealt with even with the exist-
ence of the Laguna Lake Development
Authority and related national agen-
cies which have intgrest and function
for the lake preservation. An alterna-
tive development option which has
been discussed in the earlier section
calls for the adoption of planned “cor-
ridortype™ development in the north-
. west lakeshore while, at the same time,
retalning the primary sectoral develop-
~ ment option in the southeast and
southwest interior part of the province.
This development option provides a
better alternative to the “ribbon-type”
development presently occurring in the
. northwest lakeshore in terms of the
_following: First, it will strengthen the
central place functions of already iden-
tified town centers in the area like
Biftan and Calamba. The principie un-

.derlying this development option is

. that these towns will be developed as
. part of the provincial nstwork of inter
related production activity and service

centers linked to sach other and with -

the outside area by the existing main
arterial system. The specific activities
or servicing functions to be pursued by
each center need not be the same, but
rather they may vary depending on
needs and potentlals of each area and
should complement instead of pose
conflict with one another. Second, the
alternative development option  will
provide for more orderly conversion of
agricultural and open lands into urban/
industrial land uses through adoption
of land use plans and land use regula-
tory measures. The relevant concept
“here is that, instead of the ribbon-type
development as is the present develop-
ment pattern, the prime agriculiural lands
‘betwesn the selected “corridor town
centers” will ‘be conserved as far as
possible for intensive agricultural pro-

duction through land development .

2
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density regulation and site develop-
ment planning. Lastly, the alternative

- development option will encourage and

promote selected “corridor town cen-
ters” to expand their population to
sufficient size to allow for internall -

‘external economies to be achieved in

the provision of basic community servi-
ces and amenities as well as employ-
ment opportunities. -

in the 1980 census, the
province’s total population was 973

* thousand representing around 21 per-

cent increase over the 1975 popula

‘tion. The 1880 labor force population

{by definition, population 15 years old
and over) comprised around 555 thou-
sand or 57 percent of the provincial
total. This figure is expected to reach
over 1.07 million out of a projected total
of 1.87 million people by the year 2000,

_giving & labor force increment of over

half a million 1o be provided additional
employment and community facilities,

services and amenities. Of the total
labor force figures, the ‘economically
active was estimated at around 4129
thousand in 1980 and 778.8 thousand
by the end of this century. If the latter

total labor force figures could not all

be provided with -employment oppor-
tunities and ‘services within the area -
{e.g. due to criss-crossing of workers
between the area and nearby province -

and Metro Manila), its implication ap-
* pears tremendous. It means that a total

labor force in the order of magnitude

" of close to-92.5 thousand (15-19 age

group) will need to be provided with
juvenile employment opportunities;

. 246.8 thousand (age group 20-29) will

probably be starting their own families
and -seeking more stable occupations; -
about 414.2 thousand {age group 30-84)

o are probably sscure in their jobs; and
. the remaining 25.5 thousand (age group

85 and over) are probably retiring or re--
tired and will demand S0C ai we}fars R
services. -
Based mainly on past trends, over -
524 thousand (67.3 percent) of the pro-

jected economically active labor force

are expected to concentraté in the

‘northwest lakeshore and San ‘Pablo

City areas, and the rest in the southeast
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lakeshore and southwest interior up-
land areas. - .

In treating labor supply as a factor
on the supply side, it is not only the
size but, more importantly, the skills
-and level of education of the labor force
that are crucial. As earlier discussed,
one of the factors considersd of major
importance by industrial firms which
have located in the province relates
o labor skills and labor cost and pro-
ductivity. This confirms the province’s
high literacy rate {over 90 percent
compared 1o the national average of
only 83 percent) as weil as varied skills
of its labor force. Among several ways
the census characterizes manpower
skills, the categorization of the scono-
mically active labor force by occupa-
tional work experience is highly rele-
~ vant. By this categorization, it may be
deduced that primary occupational
skilis are still possessed by a sizeable
{over 36 percent) proportion of econo-
mically active labor force which seems

to suit well the agro-fishery moderniza:

tion scheme suggested earller. The
other major skills possessed by the
economically active labor force relats,
in the order of importance, to the ocou-
pational category of craftsmen and
production process workers {23 per-
cent of economically active labor force
having these skills), sales workers
{11.5 percent); professional, technical
and administrative/management work-
ers {nearly 8 percent); clerical workers
{over 4 percent); and the rest of trans-
port, communication and freight work-
ers category.

On the other hand, in terms of highest

educational attainment of the provincial .

population {7 years old and over) in general
around 5.8 percent are degree holders,
‘about 8.0 percent have one year or more
of college schooling, over 30 percent
have high school education, and nearly
55.6 percent have elementary educa-
tion. The major conclusion that may be
drawn from this data is that, whereas
the provincial literacy rate is relatively
high, there is still much scope for im-
proving the educational level of the
population to boost future development
efforts of the province. The opportunity

i)

for this appears bright, howsever, due
to existing investment in educational
facilities at the tertiary and technical/
vocational levels. The present concen-
tration of these facilities coincides
with the sarlier identified hierarchy of
town centers. The expanding educa-
tional role of centers like Bifian, Ca-
lamba, San Pablo City, Los Bahos, Sta.
Cruz and Siniloan was morsgover spe-
cially noted. These centers provide not
only formal coliegiate education but
also middlg-level skills training required
for both urbanfindustrial and agricul-
turai/fishery development. The Los
Bafos campus of the University of the
Philippines System and spsecialized
international agricultural research
complexes and a government School
of Fisheries located in the area lead
in the latter development field. On the
other hand, a public agricultural school
located in Siniloan plays a minor but
nevertheless significant role in agricul-
tural education in the southeast lake-
shore. The varied higher sducational
and technicallvocational facilities of-
fered at Bifian, Calamba and San Pablo
City -augur well for the realization of

‘the “corridortype” development option

garlier proposed in the northwest lake-
shore and San Pablo City area.

Improved Transport. As noted earlier
this factor has played and will continue
to play a vital role in shaping the future
growth and development of the pro-
vince. Of significance are the expan-
sion in 1877 of the Manila South Ex-
pressway from Alabang, Muntinglupa
to Calamba, and the completion of the

_main lakeshore road connecting Ca-

lamba with the southeast lakeshore
areas and. Rizal province. The former
transport network emphasizes fast
movement of traffic {limited access),
while the latter . emphasizes dirsct
transpori access to town centers and

- agriculturalffishery production areas.

Neediess to say, the already existing
investment in improved Jand transpont
in the area (including initial extension.

- of commuter rail service from Manila

1o Los Bafios) are factors that can not
be ignored in the future growth and
development of the province. As these



are already permanent features of the
land, they will continue to influence
land uses as well as intensify the pro-
vincial urban settiement patterns.

iv) Power Supply. The province has been
favored, moreover, with hydroelectric
and geothermal energy resources. To
date, the only pumped hydroslectric
or “hydrocycling’ facilities in the coun-
try has been added to already existing
hydroelectric plants in the Lumban-
Kalayaan area in the southeast lake-
shore. These hydroelectic facilities add
power in the magnitude of over 300
MW to the Luzon power grid. When
eventually completed the phased
energy development plan for the area
will generate over 1800 MW. Another
major energy development is the
MAKBAN geothermal power project
in the town of Bay which presently
generates power output of 110 MW.
‘When eventually completed, this power
project will generate 800 MW. Again,
in conclusion, the power supply factor
witl likely influence the future shape
of the province’s development since
investors consider it as an important
location factor.

3. The Infiuence of Metro Manila and the
Larger Region. On the demand side, the
influence of Metro Manila and that of thé
larger region over the provinge's economic
growth and development can not be ignored.
Neediess 16 say, they will influence the pat-
tern of production and consumption in the
province. The relevant parameters on which
this intluence may be assessed are the gross
regional domestic groduct {GRDP) and gross
value added (GVA).2%

The 1980 figure on GRDP shows that
Southern Tagalog accounts for F13,877 mil-
tion {at 1972 prices) which roughly corres-
ponds to 13.9 percent of the Gross National
Product (GNP). Moreover, the Southern Ta-
galog GRDP represents a litlie {ess than one
half of the Metro Manila’s, but this never-
theless places the region second to the
Metropolitan City in the national ranking.
Southern Tagalog’s GVA in 1980 amounted
to P12,947 million at constant 1972 prices,
composed of the following: agricultural

25500, NEDA {1980} Gross Regional Develop-
ment Product Estimates.
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sector—P3,662 million or over 28 percent;
industrial sector—P4,924 million or 38 per-
cent; and tertiary/service sector—P4,360 mil-
lion or 34 percent. Lack of provincial data
relevant to these aggregate magnitudes
prevents further in-depth analysis on this
aspect. In conclusion, it may be said that
both the aggregative GRDP or GVA and the
movement of these parameters between
periods will be vital to the economic growth
as well as to the level of economic welfare in
the province. Relatedly, the international
economic situation will tend to affect the
province since the arga’s growing industrial
bases also cater 10 the international export
markets and are influenced by them.

4. Socio-Political Structure and Govern-
ment Policies. The local socio-political
structure. and local, regional and natioinal
development policies will aiso affect the
likely shape of the future spatic-economic
development of the province. in particular,
local official perception on development,
and the actual translation of this perception
in terms of targeted and implemented plans
and programs will influence the likely future
shape of the province, There are some indica-
tions that both provincial and municipalicity
government are doing their best to enhance
and advance development in their respective
areas. These are manifested in their on-
going development plans and programs.
However much they want to develop their
areas, they are constrained by their limited
local revenues. This prompted these local
units to always seek, and eventually become
overly dependent on, national granis and
assistance. The latter are mostly not assured
unless the local officials are politically
strong with the national administration. .
Deveiopment planning, therefore, under this
circumstance becomes a continuing chal-
ienge. Development plans without adequate
backing of funds from the national govern-.
ment are bound to fail. Mobilization of private
sector capital has often been thoughtofasa
way out of local funding problems, but the
exact mechanism for this has not yet been
developed. : .

On the other hand, the province is quite
fortunate, as earlier noted, that major power
and transport projects have been planned
and actually implemented in the area. These
are positive points for the province. More-
over, these infrastructural improvements are
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seen by private investors as advantages to
be tapped. In essence, these public invest-
ments have the effect of providing an atmos-
phere conducive to the flow of private capi-
taltothe province

: CONCLUSION SOME FURTHER
DIRECTIONS

Previous sections of this paper have
focused on the main descriptors of Laguna’s
historical .and spatio-seconomic transforma-
tion nc!udmg the factors oy forces underly-
‘ing them. Of significance are some theoreti-
cal and empirical issues which the findings
of the study (although still preliminary and

‘rough) have brought into the open. These

issues may be formulated in terms of the fol-
lowing questions: First, to what extent can

we atiribute the evolution of towns or the

identified provincial sub-areas to the influ-
ence of natural geographic factors and the
influence of space or distance per se or {0

~ both of these two forces? In particular, for’
* example, what could have atiributed to the

final choice of Bta. Cruz as permanent pro-

vincial atiministrative capital, and how come’

- the shift from the original capital (Pagsanjan)
involved only ‘a very short distance of less
than 10 kilometers? (By observation, Sta.

- Cruz is highly centrally located in terms of
its distance to Manila via the northwest and.
_the southsast and northeast [Rizal Provinge

portion] lakeshore road networks). There are
other related gusstions that can be asked.

In the southwest interior upland area, why

did San Pablo City surpass Nagcarlan? Can

the growth of San Pablo City be due primarily .
location on the main inter-

1o its strategic
regional highway and railway networks link-

ing Manila and the Southern Luzon Pro-
vinces? (By observation, Nagcarlan and Sta..

Cruz figured rather prominantly in the early
evolution of the . province’'s settlement
‘gystem but both bowed down to San. Pablo
City even prior 10 the 1898 Philippine révolu.

: v}t:on) Also, can the growth of the northwest
lakeshore be primarily the result. of this .
area’s mmedsate proximity to Manila? Can.

_these two. towns’ spatio-economic’. promi-
- nence be the resuit of the hacienda agricul-
tural econamy and the oppressive. socio-
: poi tical system attendantto it?

Secondly, the northwest lakeshore and

. for that matter, the province as awhole has

been commucusiy influenced by recent
suburbanization owing to its proxim tytothe
Metropolitan City. There are certain dimen-
sions to the spatic-economic problems.
which the area or province now faces. These
are, among others: First,: the .ribbon-type
development ' occurring in -the area has
attendant problems like congestion, high
cost of extending public services and pre-

* emption of sunabie land for future location of

planned production-and services. Secomﬂy,
sf present suburbanization-is aliowed to go
on unhampered possibilities are high that
the whole northwest lakeshore and even the
province as a whole will coalesce with, and.
be indistinguishable from, the Metropolitan
City, and’ further aggravate the problems '
cited above.

 Finally, i’n"reisponse 1o the present spatio-

- economic problems the province faces, the N
“study suggesied a scheme of planned or -

guided devslopment which decision-makers

may consider. The dimension of the issues
" pertaining to this development strategy

transcend physical or economic considera- .
tions. The :assumptions of the planned or

" guided development are all attractive snough.

These are: First, a large percemage of the -
province’s population will have the advan- -

tage of urban life without having to sufferthe '

congestion and related disadvantages of the
big city. Second, more efficient use of limited
land resources will be encouraged by con-
irolling the proliferation of substandard sub-
divisions ill-equipped with services or im-
properly located in relation to transport,
employment and business commercial cen-
ters. Third, a more orderly conversion of

* agficultural and undeveloped lands will fol-
. low standard guidelines. Fourth, better pro-
tectiop and use of natural. resources parti- -

cularly prime farmlands, large fresh water

lake, hot springs, tourist areas, geodthermal

energy resources, -and dwindling forest

" stands and forest reserves will be attained.

‘Lastly, more etficient and -economic provi-

sion of employment opportunities and public

. transport, utilities and services will” be
‘achieved by encouraging more compact yet

“balanced urban centers. rather' than- dis- -
_persed smali

- centers. Evaluating how all"
these assumptions ‘stand with respect to -
socially desired values and ob;ectwea will re-
quire further studi es C} : ‘
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Introduction

Planning the use of the land is crucial to a

developing country like the Philippines which
needs the space and resources of its land for
accommodating its burgeoning population
and for realizing its development goals.
Prudent allccation and distribution sven
assumes more meaning and urgency if one
considers lands as more or less fixed
resources, hardly capable of expansion,
growth In size or multiplication and, in some
cases, are sven irreplaceable—whether such
lands are classified as forest, grazing area,
mineral, swampland, water resources, open
space or lands in populated places classified
as agricultural, industrial, commercial, resi-
dential and resettlement.

Of the above uses of the land, planning for
agricultural land use acquires one of the
highest priorities, based on certain considera-
tions. Firstly, the Philippines has an agricul-
tural sconomy, with more than half of its
population depending on agriculture and

related activities for thelr livelihood.

Maximizing the use of suitable land for
agriculture will enhance the growth of the
agricultural sector and consequentiy provide
crops and livestock not only for consumption
but for the market as well. The second rationale
has to do with undesirabls ecological effects
like soil exhaustion, erosion, floods and the
like that result from the pressure of increasing
population on finite land. Amidst the growing
scarcity of land, farm areas decrease In size,
the sioping foothill and mountain areas are
filled and, as a whole, farmers forcibly utilize

differem types of land, many of which are
marginal in productivity.!

The above considerations have prompted
the author to conduct a study on agricultural.
land use planning in relation to the limitations.
imposed by such aspects of the environment
as slope, soll, elevation and climate. The
author also notsed the dearth of land use
planning studies in the Philippines dealing
particularly with the limitations imposed by
these four factors on agriculture. There are
also very few studies on the provincial,
regional or natlonal leveis using the overlay
process or convergence approach in construct-
ing land suitability maps as parl of general
agricultural land use planning. The purpose
of the prosent exercise, therefore, is to prepare
a land use plan for general agriculture in the
mountainous province of Abra in Region |
based on the factors of siops, soll, elevation,
climate and existing land use and using the

_eco-engineering analysis of land or the

overlay process of constructing land suit-

* ability maps.

*This paper is based on the author's masteral

thaesis In geography entitied “Agriculiural Land Use

Planning with Reference to Siops, Soil, Elevation
and Climate,” which was submitted to the then
College of Arts and Sciences, Universﬂy of the
Philippines, in December, 1982,

ITelestoro W. Luna, Jr, “Land Resources .
Develgpment in the Philippines,” Likas-Yaman
{Journal of the Natural Resources Management
Forum), Vol. 1, No. 8 {1979), p. 18.
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The Problem

Based on the introductory discussion above,
the following questions may be asked in
connaction with the problem and design of
the exercise. The gqusstions are grouped into
three phases which constitute what is called
in the land use planning procedure as the
standard approach.

Descriptive Phase

1. What are the physical geographic charac-
teristics of the province of Abra in terms of
slops, soil, slevation, climate and existing
land use?

Appraisal Phase

2. How do the different physical geographic
characieristics In combination affect the
suitability of the land for agricultural utiliza-
tion in the province?

Development Phase

3. How can lands in the province be planned
properly for agricultural use based on their
land use potential as revealed by comparing
the land suitability and existing land use
situation?

Signiticance of the Study

In addition to the reasons of provincial
farm productivity enhancement and prevention
of natural hazards ¢ited earlier, a third signi-
ficance of the study lies in the fact that the
methodology based on the convergence area
approach presented here can be easily
adopted as there is no need for the researcher
to gather ground truth information and con-
_ sidering that he can already work on the
prepared topographic maps of the Bureau of
Coast and Geodetic Survey as well as on
inventory maps prepared by numerous govern-
ment agencies. This graphic method, therefore,
saves on money and time.

The fourth significance is that the study
hopes to stress the impontance of the physical
geographic components of the environment
by showing that although the physical envi-
ronment does not fully control or determine
human action, or economic development for
that matter, it still circumscribes that action;
that despite the freedom of the human will
and the wide range of possibilities for courses
of action, man still operates with varying
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success within the framework set up by the
physical environment. This is readily apparent
in places where the level of technology and
scientific knowledge is law. There are also
courses of action that man will most probably
choose and others that he will discard,
depending on their desirability or societal
value and on his level of competence or
stage of technology. If the physical environ-
ment offers several possibilities, it is likely
that one will have advantages over the others
which would make it a probable choice of
action to be taken.2

2The short discussion in this paragraph has
reference to the dominant philosophical concepts
in geography today, namely, possibilism and
probabilism. Possibilism refers to the doctrine that
“the physical environment Is passive and man is
the active agent free to choose betwsen a wide
range of possibilities in the environment.” This
doctrine was a reaction against the rigid doctrine
of environmental or geographic determinism which
views the physical, natural or gsographic environ-
ment as rigidly controlling human action—an idea
which pervaded the writings of Elisworth Huntington
and other delerminists early in this century. This
rigid doctrine encountered a strong intellectual
backlash not only from other geographers but from
other disciplines as well, thus forcing the geographers
to formulate new ways of viewing the role of the
geographic discipline in a world averse to all
forms of determinism. Possibilism is one of the
answers. After this came the doctrineg of possibilism,
another sffort at formulating an enlightened approach
to the intellectual position of geography. This
concept states that “although the environment
does not determine human action, it doss make
certain developments or patterns probable and
others less likely.” See Gordon B. Lewthwaite,
“Environmentalism and Determinism: A Search for
Clarification,” Annals of the Association of American
Geographers, Yol. 56, No. 1{March, 1986), pp. 1-23.

Ajthough some authors may still consider possi-
bitiam and probabilism as forms of neo-dsterminism,
these still possess a considerable “'ring of truth”
and in the opinion of the writer are stili valid and
practical ideas especially as they are used as
theoretical underpinnings in the present study.
{See Emrys Jones, “Cause and Effect in Human
Geography,” Annals of the Association of American
Geographers, Vol. XLVI, No. 4. (December, 1958),
pp. 3689-377.) The author subscribes to the rational-
istic view that human wiil and intelligence can and
must transcend the bind imposed by the physical
environment, but if the present work has any
purpose at all, it is to remind libertarian proponents
that physlcal geographic factors do impose certain
limiting effects, beyond which human designs on
the land can only proceed at great economic and
ecological risks under sxisting technological
capabilities.



Conceptual Considerations

The aspect of land use planning cited above
which involves the conduct of jand suitability
or Jand capability® studies aims to establish
potential land use classes in a cerlain arsa.
This involves what is called /and evaluation
or land appraisal.

Land appraisal is concerned with the
assessment of land performance when utilized
for ceriain specific purposes. As one
geographer says,

Land evaiuation is the process of estimating
the potential {italics mine) of the land forone use
or several alternative uses. The potential may
be given in qualitative terms, as degree of
sultability for various forms of land uss; in
quantitative physical terms, for example, as
predicted crop yields; or economic terms,
expressed as gross o net cash output.4

Thus, in a more specific vein, the process
or rational land use planning involves actually
the procedure of land evaiuation in terms of
land potentiality, which the present exercise
aims to do.

Land evaluation, as a part of land use
planning, is premised on the recognition of
the need for some changes in the way the

3Many experts make a distinction between
“land suitability” and “land capability.” The former
means “a statement of the adaptability of a given
area for a specific kind of land use.” The latter,
which is used, for instance, by the Soil Conservation
Service of the U.8. Dept. of Agriculture (Kiingebisl
and Montgomery, 1861) Is viewed by some experts
as “the inherent capacity of land to perform at a
given lavel for a general use.” See Food and
Agricultural Organization, A Framework for Land
Evaluation, Soils Bulletin, No. 32 {Rome: FAQ,
1976}, p. 16. Others consider the two terms
synonymous, as is the more common practice;
however, through-out the article the term land
suitability will be used and more in the sense cited
above. Seeg Sir Dudiey Stamp (ed.), A Glossary of
Geographical Terms {2nd ed., rev.; London: Longman
Group Limited, 1968), p. 290.

4Anthcny Young, “Rural Land Evaluation,”
Evaivating the Humen Environment: Essays in
Applied Geography, ed. John A. Dawson and John
C. Doomkamp [London: Edward Arnoid (Publishers),
Lid., 1873], p. 5. Evaluation, it may be added, alsoc
involves assessment and classification of the land
with respect to specitied kinds of use such as
mining, forestry, pasture, inland fishery, settlement
orindustrial/commercial site.
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land is being used, and in the case of the
present study, in the way the land may be
used for agricuitural purposes. Land evaluation
and/or land use planning may actually be
classified either as special land use planning,
or as multi-purpose evaluation, in which case
land is assessed for, say, mineral, forestry,
grazing, fishery, Industrial/commercial,
residential, and resettlement, aside from
agricultural development.5 The standard
procedural approach to jand use planning for
agriculture or for other land use purposes
consists of three phases and is the approach
being used in the present study. The approach
involves three phases: 1) description,
2)appraisal, and 3) development.®

The descriptive phase involves natural
respurce surveys or inventory of environmental
aspects, particularly climate, soil, slopse,
elevation as well as current land use. The
descriptive information gathered is passed
on in the form of maps. In the second stage,
l.e., the appraisal or the actual evaluation
phase, the environmental data are combined
with technological information such as
agricuitural methods and crop requirements,
and the combined data are expressed as
resource potential. Under this stage, where
the bulk of the analysis is doneg, land suitability
maps are produced. The third stage, or
development phase, tries to formulats plans
on how to convert the land potential into
production, incorporating in the process
social and economic factors.

Young describes further the standard
approach in the phasing of agricuitural land
use planning: '

Most land-evaluation systems are based on the

assumption that evaluation occupies a middle

position in a sequence of operation, recelving
an input of information about the physical
environment and providing an output in the
form of advice (italics mine) to those concemed
with the economics and implementation of
development. The three phases are moreorless
successive in time, and at the end of each part
the information gathered /s passed on in the
form of maps (italics mine); for example, soil,

" Sibig., pp. 21-23.
8bid., p. 10.
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landiorm, vegetation or land-systems maps at
the conclusion of the resource survey phase;
land-capability classification .maps following
evaluation; and development plans at the
conclusion of the final phase,7

More concretely, the above sequencs is
carried out by the technique called eco-
engineering analysis of land, which has been
developed and articulated by Dr. Romeo C.
Bruce in the Philippines.®

Non-physical determining factors, aithough
beyond the scope of the study, must be
mentioned as important considerations in
the evaluation for land use planning and
management. These non-physical determi-
nanis have been identified by one authority
as the: 1) economic, 2) socially rooted, and
3 public interest determinants. In the first
case, land use is seen as a consequence of
the economic behavior of the individual land
unit in the land market. In the second, land
use is explicitly viewed as being influenced
by the individual owner's behavior in response
o such culture-bound phenomena as customs,
traditions, norms, beliefs and values. in the
third, land use Is seen as being influenced by
the demand of the public interest to safeguard
and promote public health, safety, conveniencs,
comfort, economy and amenity. All these
factors affecting land use are also seen to be

" interactive or interlinked and the planning
process should not fail to consider them.?

METHODOLOGY

Descriptive Phase

In carrying out the descriptive phase of the
standard land use planning procedural

7ibig.

8Romeo C. Bruce, “Eco-Engineering Analysis of
Land,” a handout prepared for the Training Center
for Applied Geodesy and Photogrammetry, College
of Enginsering, University of the Philippines System,
Quszon City, 1978. See also Romeo Bruce, “Eco-
Enginaering Analysis for Land-Use Planning,”
Phitippine Planning Journal, Vol. Xili, No. 2 {April,
1882), pp. 53-64.

9F. Stuart Chapin, Jr., Urban Land Use Planning
{2nd ed.; HL: University of lilinois Press, 1972,
pp. 62-68.

approach using the eco-engineering analysis
technique, 10 inventory maps were developed
for slopse, soil, elevation, climate and existing
land use for the province (Fig. 1). The inveniory
maps for slope and elevation were prepared
by copying the ranges or categories delineated
or traced by the author on the topographic
maps. The siope categories were particularly
delineated on the topographic maps using
the standard siope template prepared by the
Ministry of Human Settlements.

The inventory maps for soil were first
prepared from the soil survey maps published
by the Bureau of Soils. The different soil
ciasses on the map based on soil serles,
type and phase were then given their equivalent
solum depths and clay-silt fractions based
on an equivalent chart.11 The inventory maps
for precipitation were traced from the rainfall
map prepared by the Philippine Atmospheric,
Geophysical and Astronomical Services
Administration (PAGASA) and was purposely
not made elaborate as the land use intended
was only for general agricuiture. Since there
arg no extremely cold highland climates in
the provingce, it is assumed that the climatic
types occurring can grow all the important or
desired crops in the country. The sxisting
general land use map was derived from the
latest map {1978) of the Bursau of Solls.
In the reduction of the Bureau of Soils map
and in the enlargement of the PAGASA map,
amanual pantograph was used.

1 must be mentioned that befors the
descriptive phase was carried out in terms of
producing the inventory maps, a literature
survey was made on how land uses are
categorized as well as what scales are used
in completed inventory maps that are avail-
able. The first to be surveyed were soms land
use delineations done outside the Philippines,
followed next by the scales used In large-scale
land use planning, and lastly by land use
delineations in the Philippines.

10Romeo C. Bruce, “Soil Map of the Philippines
Based on Depth of Solum and Clay-Siit Fraction of
Surface Soil,” Paper presented to the 4th ASEAN
Soll Conlerence, February 12-24, 19879, Manila,
pp. 1,78

MWibig,



PHILIPPINE PLANNING JOURNAL

DESCRIPTIVE PHASE ~wmn. APPRAISAL PHASE DEVELOPMENT PHASE
(INPUT) (PROCESS) (OUTPUT)
Production of Inventory Production of Criteria Prid;zﬁﬁn o;}Agﬁg:;fgaf
Meps on: Slope, Soll, | | and Land Suitability |} (S8R O SORE O
Elevation, Climate Maps on: Siope, Soll, ‘ and 'g';’;;;m M“Use Hy
" and Existing Land Use Elevation and Climate . Maps 9

Fig. 1. Conceptual-Methodological Diagram for the Standard
Approach in Land Use Planning.

Appraisal Phase

A series of criteria maps were prepared
from the inventory maps, in which the

characteristics of the natural phenomena

and the processes interacting with human use

are now shown. These criteria maps which-

were prepared for all the four infuencing

factors constitute the working maps which
_were executed on transparent Mylar tracing
paper. o

The criteria map for slope dsli neated in
_vertical lines the portion suitable for general

agriculmre, i.e., from 0 to 15 percent. The

criteria map for soil indicated in northwest-
southeast diagonal lines the areas suitable
for agriculture, i.e., the B2, B3, B4, C2, C3,C4
soill mapping units. The criteria maps for
slevation showed  in horizontal lines the
agriculturany suitable areas ranging from
0to 500 meters.
The final phase of Bruce’s eco-engineering
- analysis of land use is the synthesis of the
data from inventory maps onto what is called

the land suitability map, a compdSité map
containing data. to be used for the second
phase appraisal in land use planning. The

~making of the composite suitability map for
.each of the four categories Involves what Is

termed the convergence area approach,
wherein the criteria maps are superimposed
over one ancther on the light table to determine

~ the areas of convergence of the agriculturally
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sultable categories. The convergence areas’
based on the four physical criteria constitute
areas of prime suitability for general agricul-
turs. Less suitable areas selected by a
convergence of less than four categories are
also indicated. N

Development Phase

This phase invoives the overlay process
again using the land suitability map and the
existing land use map, the latter having been
prepared from recent detailed land use maps
furnished by the Bureau of Soils and the
Ministry of Human Settlements. The resulting
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map is an agricultural land use plan that
recommends areas available for agriculture
as well as for other uses like forestry, settle-
ment, fishery, and the like. The northeast-
southwest diagonal lines of the existing land
use map denote the agricultural lands and
when superimposed with the iand suitability
map will reveal the areas which are agricul-
turaily suitable and cultivated.

To get the approximate total area of the
portions either recommaended or identified
for different land uses, a dot grid transparency
with three-millimeter intervals was used.

For the appraisal and development phase,
prior to the production of the land suitability
maps and the agricultural land use plans,
other systoms of categorizing particular land
suitability were examined such as those of
the US Depariment of Agriculture, the British
and the local Bureau of Soils. The USDA and
the Bureau of Solis systems which share
much similarity are closer to the land suit-
ability categories used in the present study
but they somewhat differ in that the two use
such criteria as slope, soll type and degree
of erosion while the study uses slope, soil
depth and clay-silt fraction, elevation and
climate. The British system was the least
useful in the study. it was aiso discovered
that of the land use studies surveyed, the
multi-purpose sevaluation system of the
Canada Land inventory project was closest
to the study in iis use of the map overlay
process at the 1:250,000 scaie.

Alternative Technigues

it is worth mentioning that the resuits of
the sco-engineering analysis may also be
corroborated by two related, but by no means
simple and cheap land capability analysis
techniques, and these are the sieve analysis
and the threshold analysis.’2 The sieve
analysis bears close similarity to the eco-
engineering analysis in the sense that map
overlays are still used, but instead of focusing

12 personal interview with Prof. Emesto M. Serote,
School of Urban and Regional Planning, University
of the Philippines, Diliman, Quezon City.

30

on the suitable portions of the land, the
development constraints are emphasized.
Tones or shades representing grades of
values are indicated on transparent paper
and the criteria maps, when viewed over a
light table, show value gradients which are
indicative of areas that range from most to
least intrinsically suitable for a particular
land use.3

Threshold analysis involves determining
development limitations or thresholds in the
area’s environmental development. Threshold
refers to the exceptional pubiic capital {or
*first costs”) necessary for improvements.
Thus, by means of cost indices in com-
bination with analytical procedures for
thresholds, various site alternatives suitable
for development are compared and choices
for the most desirable directions for growth
are subsequently delineated. Thresholds
occur in three categories: physical, technolo-
gical and structural. 4

THE ECO-ENGINEERING ANALYSIS
AS APPLIED TO ABRA

Descriptive Phase

Siope. Fig. 2 shows the five categories
used in the delineation of the slope charac-
teristics. The slope categories with their
descriptions are: 0-3% —level to nearly level;
3-8%-—gently sloping to undulating; 8-15% —
moderately sloping to rolling; 15-30%—stesply
rolling; and 30% and over—steeply hilly.

Depending on the physical condition of
the soil, 3 percent is, according to Brucs,
about the maximum slope allowing lowiand
rice production without the costly procedure
of terracing. For the second category and
depending on soil and climatic conditions,
8 percent is considered the maximum slope
for upland crop production that wiill not need
more complex and expensive soil conserva-
tion and erosion control practices. in category
three, 15 percent is about the maximum

131an McHarg, Design With Nature (Garden City,
New York: Natural History Press, 1969).

14 Geronimo V. Manahan, “The Threshold Theory
in Physical Planning,” A handout prepared for
studenis at the College of Architecture, University
of the Philippines, Diliman, Quezon City, n.d.
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slope economical for mechanized farming,
depending on soll characteristics. On this
type of terrain, intensive soil conservation
measures are necessary to retain the soil
during farming opsrations. For sategory four,
30 percent is considersd the maximum slope
safe and sconomical for livestock raising,
depending on soil and climate. All crops can
be - ralsed successfully on this land but
cuitivated crops cannot be produced con-
tinuously over an extended period of time
without losing the soil. Under the fifth category,
land with slopes of 30-85 percent can be
used only for tree-crop planting provided
there is ground cover. Those with siopes of
over.85 percent should be left umﬁsr forest
for timber production. 1

The distribution of the slope categories in
Abra (Fig. 2) shows that the province is pre-

dominantly sioping, with the greatest portion -

‘being steeply rolling, Le., from 15 to 30 percent.
This is found mostly in the sast. Second in
extent are the moderatsly sioping td rolling
or the B8-15 percent slopes which are
irreguiarly scattered all over the province
with slight concentrations in the central and
southern portions. The third most extenswe
are the gently sloping to undulating, ie.,
the 3-8 percent slopes which are concentratad

_towards the west. The fourth largest portion . -
is made up of leval to nearly level or the
0-3 percent slopes located in the westein.

portion where the river valley of the Abra

River is found. The steeply hilly or 30 +-percent .

slopes are the least extensive, occurring only

in patches from north to south inthe eastam -

portion.

Soil. Fig. 3 shows the 14 soil mepping units, .

based on solum depth and clay-silt fraction, -

which are used in describing the soils of the
province. According to Bruce, solum depth,
which is made up of the topsoil and subsoll,
is a very important factor in plant growth and

is therefore significant to soll use and -

management. The clay-siit fraction of the

topsoil is the total of clay and silt particles

B Romeo C. Brucs, “Terrain Slope—An Estimate

of Potential Agricultural Land,” Philippine Surveying
and Mapping Journal, Vol. VI, Nos. 1 and Q{January-
Marsh April-Juns, 1967) pp. 41»44
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analyzsd for different soil types and. represents
that fraction averaging 5 microns in size.
This fraction was selected as it is correlated

with the important properties of the soil
such as .percent moisture, water-holding .
capacity, cation exchange capacﬁy and ‘
settling volume.

The 14 soll mappmg units or catagories-
were arrived at through the study of dataon’
mechanical analysis of 1,074 soll types
which have been mapped in the Philippines
and presented in the provincial soil survey
reports of the Bureau of Soils. Each soll
classification in the soll map based on soi
series and soil type has its corresponding
solum-clay-silt fraction category, For ease of
identification, the 14 solil mapping units are
coded as follows: 8

Soli Mapping Units forAraa !soiates

~ Table 1.
: . Inthe Ph!iipp!nss
Code Solum C!ay-S[it Fracnon
Al o =50 om ~=::'40%
A2 - <50 em . 40-80%
A3 =250 ¢m | B080%
A4 =<IB0 om . ==B80%
. Bt 80100 om <Z40%
B2 50100 em. 40-80%.
B3 50100 om . - - B0-B0%.
‘B4 . BD100 om O B0%.
C1 . - >0 cm T 40%
c2 =100 cm 40-80%
C3 - >0om 60-80%
G4 - =100 om . =>80%
. MS Uncilassified soils in the mountams .
. HY  Hydrosol :

In the-soll map of Abra (Fig. 3), eigm soii :
mapping units are represented, - i.e;, A2, A3, -

- B2, B3, B4, C1, MS and HY. Although most

of the soils identified in Abra belong to either
the B2, B3, or B4 units, in'terms of area, most
or about two-thirds of the province has un-

‘Gamca "Soils Map of the Phiiippinas
Loc. cit.
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classified soll in the mountains. These are
located mostly in the east, from north to
south, and to a considerable extent in the
northwestern and southwestern portions.
Second in extent is the B4 mapping unit,
which is represented by soil types coded C3
(Sevilia clay), C4 (Maligaya clay), C5 (Bituin
clay), C7 (Bigaa clay) and C8 {Alimodian
clay). These are found in the middle. Third in
extent is soil mapping unit B3, which is
made up of the following soll classes as
shown in the original Bureau of Solis map:
C8 (Bauang clay), L4 {Bigaa sandy ciay loam),
L5 {Bauang silty clay loam) L8 (Sevilla sandy
clay loam), L8 (Bigaa silty clay loam), L10
(Bauang clay loam), and C2 (Bolinao clay).1?
These lie in the western portion. The fourth
largest in area is mapping unit B2 which
comprises L3 {Maligaya sandy clay ioam), L7
(Bantay sandy loam), L9 (San Manuel sandy
clay loam), L11 {Cervantes sandy clay loam),
and L12 (Alimodian sandy clay loam). These
are found mostly near the center along the
Abra River. The fifth largest mapping unit is
hydrosol, which are sandy and gravelly soils
that occur as outwash along the banks and
fiood plains of Abra River. Mapping unit A2
is sixth in exient and is made up of soil type
C1 (Binangonan clay). Seventh in extent is
A3 and this is represented by soil type L2
(Alimodian clay loam). Eighth in extent is C1
which is represented by soil type L1 {Sara
silt loam).

Elevation. Four categories of eievation in
meters are used (Fig. 4). Although there is
arbitrariness in the selection of the ranges,
these rather big ranges in the four categories
are sufficient for identifying later in the cri-
teria map the limit for general agriculture
which is placed at 500 meters. The small
number of categories has been considered
adequate and representative after getting
the highest and lowest elevations in the four
provinces and averaging them for a com-
posite picturs.

1756e soii map attached to Narciso Natividad,
ot al., Soil Survey of Abra Province {Manila: Bursau
of Soils, 1974).

Most of Abra, it appears, have an elevation
range of 100 to 500 meters and these aiti-
tudes are found in the middie-west portion.
Next in extent are parts with 500 to 1000
meter slevations and these are sesen encir-
cling the province, with most being distri-
buted in the east. Third in extent are places
with elevations above 1000 meters, most of
which are also in the east. The 0 to 100-mster
altitudes, which aiso correspond to the
level areas, are the smallest in extent and lie
towards the middlewest. The predominance
of the 100 o above 1000-meter elevations
shows that Abra is truly a mountainous pro-
vingce, aside from having steep slopes.

Climate. Since the objective of the study
is to arrive at formulating land use for
general agriculture and not for specific
crops, it is assumed that all paris of the
province even up to the 1000-mseter eleva-
tions can grow most kinds of valuabile Phiip-
pine crops. Table 2 shows, for example, soms
important crops that can tolerate high eleva-
tions.'® Rice and corn, of course, prefer the
lower elevations from 0 to 500 meters which
are also found in the province. Thus the
climatic factor is not given in detalled cate-
gories.

Table 2. Selected Crops Classified by Elevation

Suitability Requirement
Elevation Requirement (Meters)
Crop Highly Suitable Moderately Suitable
Abaca 0-500 500-1000
Cassava 1000 | 1000-1500
Coconut 500 500-1000
Coconut/abaca 500 500-1000
Rubber 500 500-1000
Ajbizzia fajcata 1000 1000

18Reconaissance Land Resources Survey of the
Agusan River Basin, Vol. 1l, A Soll and Land Re-
sources Appraisal and Training Project Conducted
by the Bureau of Soils, UNDP, and FAQ, 1977, p. 51
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The climate classification system used is
that of PAGASA which is actually based on
rainfall distribution.’® As shown in Fig. 5, the
whoie of Abra belongs to the Type 1 climate,
which is generally described as having two
pronounced seasons—dry from November
to April and wet during the rest of the year.
As shown by Table 3 and as average for
Abra’s five climatic stations of Bangued,
Lagangilang, La Paz, Kagctungan and Villa-
viciosa, the wet months last from May to
October while the dry months start from Nov-
ember and end in April. Rainfall is most
abundant in July and August and lowest in
December and February.20

The total rainfall is 2558.94 mm., with Au-
gust being the wettest at 565.6 mm and Feb-
ruary the driest at only 6.3 mm. The total
number of rainy days for the whois year is
132 days. As taken from the two climatic
stations of Bangued and Lagangilang, the
mean annual temperature is 26.5°C, with
25.0°C as the coldest mean monthly {Jan-
uary) temperature and 28.3°C as the warmest
mean monthly {April) temperature.2?

The areal distribution of rainfall {Fig. 5)
shows the northwestern portion of the pro-
vince such as Lagangiiang and La Paz as the
most rainy, registering totals of 3331.5 mm
and 2838.0 mm, respectively. They are close

Table 3. Mean Monthly Rainfall, No. of Rainy Days and Mean Monthly Temperature in Abra.

KAGOTUNGAN, PILAR

VILLAVICIOSA PROVINCE

Rainfall No. rainy Temp. Rainfall No. rainy Temp. Rainfall No. rainy Temp.

{mm) days {°C) {mm) days {°C} {mm) days {°C)

Years of
record 9 years 4 years 10 years

January 40 1 - B2 1 17.4 1 25.0
February 08 1 09 1 8.3 1 26.2
March 05 1 20 2 16.8 2 274
April 35.3 2 32.0 8 87.6 5 283
May 281.8 12 228.2 15 285.4 15 27.7
June 425.7 21 360.0 18 433.0 21 28.7
July 723.4 25 323.0 25 524.7 24 268
August 468.4 24 404.5 23 585.6 23 26.2
September 3543 20 4087 . 22 3844 20 263
October 161.0 10 138.5 12 174.2 11 28.4
November 52.0 14 84.4 7 88.9 7 258
December 6.1 4 14.6 1 _ 14,8 2 25.4
Annual 25134 124 2005.0 133 2558.9 132 26.5

9The Philippine Atmospheric, Geophysical and
Astronomical Services Administration (PAGASA)
has classified the climates of the Philippines into
four types, Le., Types 1, 2, 83 and 4. The chief cri-
terion used in the classification is the climatic
element of rainfall.

20 climatology Division, Philippine Atmospheric,
Geophysical and Astronomical Services Adminis-
tration, Quezon City, Metro Manila; Narciso Nati-
vidad, et al., Soli Survey of Abra Province {(Manila:
Bureau of Soils, 1974, p. 16.

to the 3000-mm isohyet. The eastern and
southern portions are the drier side, starting
from the 2500-mm down to the 2000-mm-and-
below isohyet. These are interior areas far
from the influence of the southwsst and
northeast monsoons that bring rain to the
coastal areas.22

215hi0,
22ppjq.
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Table 3. Mean Monthly Rainfall, No. of Rainy Days and Mean Mombiy’ Temperature in Abra. (Cont.).

BANGUED LAGANGILANG LA PAZ
Rainfall No. rainy Temp. Rainfall No. rainy Temp. Rainfall No. rainy Temp.
{mm) days {(°C) {mmj} days {°C} {mm) days {(°C)
Years of '
record 10 years 20 years 7 years
January 3.0 1 26.8 28.4 1 23.3 40.8 1
February 0.0 0 27.6 14.4 1 247 15.7 2
March 18 1 29.1 48.8 3 25.7 30.7 2
April 48.0 4 30.3 152.8 10 28.3 71.9 5
May 278.1 15 29.4 3710 17 26.0 288.0 16
June 410.7 22 28.3 515.2 21 25.1 453.4 21
July 7054 25 281 8022 23 250 2608 20
August 583.4 24 21.7 702.4 23 24.7 8893 . 22
September 2748 20 282 5328 20 244 351.5 18
October 188.2 12 28.1 2108 b 248 1615 10
November 58.0 5 27.8 123.8 8 24.1 26.7 3
December 7.1 2 25.8 28.0 3 239 "15.0 1
Annual 25682 131 282 33315 130 248 121

2838.0

Existing Land Use. Examining the general
existing land use as part of the appraisal
phase shows that most of Abra is grassland
and/or shrubland which are mostly found in
the central and western portions (Fig. 10).
Next in extent are the wooded areas, with the

primary forests predominating and are

located mostly near the eastern boundaries
of the province in the Central Cordiilera.
Following next in exient among wooded
areas are secondary forests that occur in
patches especially in the northern portion of
the province. Portions of mossy forest folliow
next in extent and are found stretching thinly
along the southeastern boundary of the
province. Third in extent are barelands such
as river beds or lands covered with gravel and
sand and occur near the center of the
province on the banks and fiood plains of the
Abra River. Fourth in extent are the agricul-
tural areas which are located in patches next
to the barelands along the course of the Abra
River.

Appraisa! Phase

Slope. in'evaluating the areas suitable for
agriculture using the criteria map, the 0-15-
percent slope range is used, which is de-

scribed as level to moderatsly sloping/roll-
ing. Depending on soil characteristics, 15
percent is considered the maximum slope of
the land economical for mechanized crop
production.23 With this criterion, the slopes

23 Bruce, op. cit., p. 42. The recommended cut-
off point in land classification with the aim of
segregating forest areas from those suitable for
agricultural and other uses is actually 18 percent.

" The selection of the 18-percent slope limitation for

alienable and disposable lands aims to prevent
soil erosion and other adverse effects on the

" balance of the ecosystem as a whole by insuring

that lands beyond this siope remain under forest
cover. {See M. Segura, A. V. Revilla and M. L.
Bonita, “A Historical Perspective of the Philip-

ine Forest Resourges,” PREPF Technical Paper

‘No. 35, Vol. 1I-3a, September, 1977, Appendix B).

The 1épement siope limitation for agricultural
land use is provided for in Presidential Decree
No. 7580 (Section 15, Chapter Il), which was issued
in 1975, and on this basis the country’s land area s
divided into 58 percent alienable and disposable
and 42 percent forest lands. Letier of Instruction
No. later recommendsd in 1976 a forest
nonforest ratio of 40:680 which must be cbserved
in land use planning for the whole country. (See
Meliton B. Juanico, "Research on Land Policies.
for Philippine Development Planning: A Survey,”
Philippine Institute for Development Studies
&\IEDA) Project No. B0-3 Technical Paper No. 3,
arch, 1981, pp. 24-286).



suitable for economical agriculture in Abra

are concentrated more in the west, particu-
larly In the area surrounding the Abra River,
while only patches of suitable land are found
in the sast {Fig. 8) where the Cordillera Cen-

tral lies punctuated by such mountains as

the Bacao dnd Sapisap. The agriculiurally
sultable areas have a north-south distribu-
tion. -

1t must be remembered, of course, that not
all iands within this catefiory mapped as
potential farm areas are available for agricul-
tural production. Considerable areas of low,
levsl, roliing or undulating terrain are cur-
rently used for non-agricuitural purposes like

townsites, subdivisions, roads, raiiroads,

“airport sites and recreation areas. _
- Soil. Of the 14 soll categories cited earlier

in Table 1, six ars considered agricuiturally. -

“suitable, namely, B2 (50-100 cm solum, 40-
~ 80% clay-siit fraction), B3 (50-100 cm, 80-
-~ B0%), B4 {50-100 om.,

{ 100cm, 80%).24 Exan%ning the charac-

- teristics of these categorles, it can.be gen-

gralized that the areas suitable for general

agriculture are soils with solum depths of

" not less than 50 cm and clay-silt fractions of
not less than 40 perceni. These represent

: B0%), C2 { 100
om, 40-80%), C3{ . 100 om, 60-B0%),and C4

PHILIPPINE PLANNING JOURNAL

are able to grow and produce in a wide range.
of elevations (0-2000 meters), many kinds of °
tree crops and several forest types cannot
thrive well in areas with high slevations.
Coconut, for exampie, is highly or econo-
mically productive only up to an elevation of .
500 meters.25 Thus of the four elevation
categories ussed in Fig. 4, the elevation cri-
terionselected is Oto 500 meters. -~
In Fig. 8, the 0 to 500-meter slevations are
in the western half of the province, running
from north to south around the Abra River
and sxtending up 1o the valley’s watershed
areas fringing the Central Cordillera to the
east. The location of these contiguous eleva-.
tions that make up about one-hailf of the
province roughly corresponds to those of the

* agriculturally suitable- siopes and “soils

shown In Fig.8and Fig. 7. L
. Land suitability. The land suitability map

. {Fig. 9) was derived by performing the central
© methodology of the study called the overlay

or convergence area approach. This compo-

- site map was arrived at by superimposing

~solls that have deep A and B horizons and -

high percentages of clay-silt fraction, i.e.,

high proportions of clay to silt particles.

Fig. 8 shows that the agriculturally suita-

ble soils are found in the Abra River Vallsy,
or around the Abra River near the center of
- the province. These solls can possibly make
up ‘about one-half of the whole provincial
.area, despite the rapid ercsion rate in the

the transparent four criterla maps (Figs. 5, 6,

7 and 8) and marking the different levels of
convergenee. - S
Thus Class 1 (very good land for general

~ agricuitural) among the land - suitability
classes which is the most ideal for agricul-

ture in terms of slope, soll and elevation is
a convergence of the vertical, diagonal and

horizontal lines. These make up about a third
. of the province and are found towards its

western portion east and west of Abra River,
with a greater portion in the west around

o Bangued. Class 2 (good land) Is bassd on the -

‘province brought about by denudation of its

forests. The locations of those soils some-

‘what correspond to that of the agriculturally

favorable siopes shown in Fig. 8.

' Elevation. Site elevation is one of th.e,cri- -

“teria used in selecting an area for agro-forest
~ production. Although most cultivated crops

" 24personal interview with Dr. Romeo C. Bruce,

Professor of Phoio Interpretation and Remote

Sensing, Training Center for Applied Geodesy . -

and P
ggivefsity of the Philippines, Diliman, Quszon

togrammetry, Colisge of Enginsering,

38

slope and. soil categories, being next in
importance to the combination of the three

factors in Class 1. This class which isacom-
~ bination of vertical and diagonal lines is not
‘extensive, found only in small patches -

around ‘the southern end of Abra River.
Class 3 (moderately good land) is based on

soil and elevation which is considered third .

" 28pgrsonal interview with Dr. Romeo C. Bruce.

Bruce is supporfed by geographer, Ool Jin-Bee
who opines that coconut can be grown up to an
slevation of about 800 meters inland, although its
Fruit-bearing capacity is dra.sﬁcallsyvreduced when
cultivated on very steep siopes. See Ooi Jin-Bee,
Land, People and Economy of Malaya {London
Longmans, Green and Co. 11d.,1963), p. 251:
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in suitability. A combination of diagonal and
horizontal lines, this class is also not exten-
sive, being found in small patches in the
eastern fringes of Class 1 areas. Class 4
{poor land) is based on slope and elevation
and is considered lowest in agricultural im-
portance among the three criteria. This com-
bination of verticai “and horizontal lines is
more extensive than Class 2 and Class 3
lands and is found mostly around Abra River
in the plain area and also in the northern
fringes of Class 1 lands. Class 5 (land not
suitable for agriculture) lands are those
showing no convergence between any two of
the three categories of slops, soil and eleva-
tion. These are the most extensive in the
province and constitute the mountain lands

of the Central Cordillera to the east as well
as the portions of the llocos Range in the

northwest.

Development Phase

Agricultural Jand use plan. Under this
phase which tries to propose or recommend
ways of developing the agricultural peten-
tials of the province, the convergence or
overlay process is again employed through
superimposition of the land suitability. (Fig.
9) and existing land use (Fig. 10) maps.

Fig. 10 shows the possibilities of utilizing
Abra Province after comparing its present
land use with its land suitability. Abra has an
agriculturally suitable area of 97,551 ha
(24.5%) but only about a tenth of this or
10,181 ha is cultivated. This cultivated por-
tion is found in the towns of Pidigan,
Bangued (the capital), Tayum, lLapaz, Laga-
ngilang and Manabo-—ali close.to or along
the Abra River. On the other hand, aimost
nine-ienths or 84,895 ha is uncultivated.
From the existing land use map, this is ag-
tually mostly grasslands and/or shrublands
which presumably are used for grazing. This
uncultivated portion, which makes up 21.4
percent of the provincial area, offers great
possibiiities for agricultural development
in the province as allowed by the factors of

-

slope, $0il, elevation and climate and even

though limited by the presence of eroded
lands. This portion which has a great agricul-
tural potential, is found in the relatively low
and less sloping areas along the eastern
side of the Abra River and in the southwes-
tern portion of the province. This portion is
found in the towns of Pilar, Villaviciosa, San

‘a2

Isidro, San Quintin, Danglas, Lagayan,
Pidigan, San Juan, Dolores, Lagangilang,
Bucay, Sal-Lapadan, Boliney and Tubo—

" together constituting the majority of Abra’s

27 towns.

The suitable but forested portion of 2,475
ha should no longer be touched or converted
to agricultural uses on ecological grounds in
a land that has already a rate of erosion
categorized as serious?6 due to denudation
of the forest by logging concessionaies,
kaingineros, miners, timber smugglers and
forest product gatherers. Actually, 85,1
percent of Abra is subject to erosion,2’
which is indeed a sizeable proportion.

The agriculturally unsuitable area (inciud-
ing the bareland of the province) is 300,004
ha (75.5%) and of this only a small portion—
1,280 ha (0.4%)—is cultivated. This means

. that the limitations especially gf the three

physical geographic factors are really dif-
ficult to surmount and are wisely considered
by the farmers against the risk of low crop
returns.

. The unsuitable land which is govered with

_ grass and is estimated at 155,821 ha makes

up more than half of the total unsuitable

- area. This is the land that was previously

forested but has already suffered denuda-
tion and now only supporis picneer grass

- like cogon {lmperata gylindrica) and talahib

(Saccharum spontaneum). Massjve and im--
mediate reforestation is needed here. This
land surrounds the suitable and uncultiva-
ted area, with the greatest extent found
northeast of the province in such towns as
Tineg, Lacub and Liguan.

The unsuijtable and forested portion has

also a considerable extent at 134,634 ha., .

making up a little less than half of the otal
agriculturally unsuijtablg land. This portion
which lies in the eastern highlands consti-
tutes land_use and should be-left-as such.

28 This means three-fourth of original soil to one-
fourth subsoil is eroded. The categeries of erosion
rate @re: no apparent erosion, slight eresion,
moderate erosion, serious erosion, severg erosion
and excessive erosion. See Frangisco Calimbas,
et al., Soil Survey of Antique (Manila: Bureau of
Soils, 1963), p. 75.

127 ).p, Mamisao, “Soil Conservation Problems in
the Philippines,” Journal of the Soil Science So-
ciety of the Philippines, Vol. | (1949), pp. 1-18.



PHILIPPINE PLANNING JOURNAL

COMPOSITE MAP
ABRA PROVINCE

i Very good lend for gzne-
rel ogricultura{dssed on
slops, s0il ond elevation)

2 Good land{bosed on siopd
ond soil) i

3  Modsrolsly good land
{bosad on soil ond
sisvation)

4  Poor ilondibased on siope
ond elevaotion)

5 Lond not suitoble for
general ogriculturs

FIG. 9. LAND SUITABILITY
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EXISTING LAND USE

Cods  Cotegories
Agﬂcuhnral orsosipaddy,
gomﬂ, corn,
iobocca
2  Grosslonds/Shrublonds
Wooded grecs
3 Primary forest
4 §ocom!ary forest
5 Mossy” forest
8

Borslond{river be !
sond, etc.) d wavsl,

FIG. 10. EXISTING LAND USE MAP
ABRA PROVINCE
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The bareland constitutes a negligible 8,269

* . ha. and being made up of hydrosol along the .

banks dry beds of Abra River, cannot grow
agr%culturas erops

conciuaion v

The result of the eco-enginsering analysis

reveals that Abra, which is 2 mountainous
area has very limited agriculturally suitable

areas. However, it was also foundout that a

“high proportion of agricuiturally - suitable

lands remain uncuitivated. Some 214
_ percent, or 84,895 ha, of Abra’s total areais .

* suited to agriculture, a condition that is pri-

marily & function of siope. Thus cultivated -
.land can be increaaad @ight times in the

" provinge. The reason, however, why this
sizeable portion remains uncultivated pro-
bably points to the operation of socio-cul-

. tural factors, these important factors need to‘-

beinvestigated further, .
There is, ‘however, a great propertion of

the area which is unsultable for agriculture -

but is left only under grass cover. These are
the steeply rolling and steeply hilly portions

ranging from 15 percent to over 30 percentin
-slope and which comprise 38.2 percent

(155,821 hd) of the total area of the province.

These are ecologically ‘crucigl areas that‘

naed !mmediate reforastation.

Although there is some annual outmigra-
tion in Abra, its overall population is increas-
ing. in 1880, the arithmetic density of the
province was 40 persons per square klio-
meter, but when narrowed down to 18 nutri-

tional density,28 the popuiaﬁon pressure on

the land is readily apparent, i.e., there were

©"1497 persons impinging on one squars Kilo-
- meter of land. Utilization of the suitable and.

uncultivated land, which has been revealed

~ by the eco-engineering analysis, would lower
the nutritional density of the province to only -

186 persons per square kilometer! With local
wiil and government support as well as the

‘application of improved agricultural prag:

tices, the dave}cpmem of this suitable por-

tion would go a long way in relieving the

province of unnecessary population pressure
on the land and uitimately enhanctng its
agricu turai production capabmty o

ZBThe nutiitional dansity is expressed as the
ratic of the population to cuitivated land—a more
accurate measure of population pressure on the

- land than arithmetic. density which is only the

gross ratio of the pepuiation tothe totas land area.




IDENTIFICATION AND EVALUATION
OF PRIME AGRICULTURAL LANDS FOR
LAND USE POLICY FORMULATION:
A PHILIPPINE PERSPECTIVE*

Rogelio N. Concepcion ,
Chief, Agricultural Land Management Evaluation Division
Bureau of Soils, Ministry of Agriculture

SITUATION ANALYSIS

The complex relationship between and
among the (i} availability of modern techno-
togy, (i) changing concepts of devslopment
and jand utilization, (iil) the felt need for a
balanced environment, and (iv} the recent
emphasis on the regional and international
cooperation on food production brought
about a new dimension on the formulation of
recent government policies on land utiliza-
tion and allocation. The high degree of
economic efficiency of the non-agricultural
sectors (industries, urbanirural settlement)
caused a further danger on the rapid dis-
piacement of lands for food production and
other agricultural products providing raw
materials for many agro-based industries.
it is a common Scene among more progres-
sive regions such as those found along La-
guna de Bay (Plate 1) where very productive
agricultural areas are rapidly displaced by
settiement sites.

Thus, if we really desire to satisfy the two
most important basic needs of man (food
and sheiter) with due consideration to the
progressive, harmonious relationship be-
tween land productivity and environmental
quality, we should in earnest develop an ac-
ceptable scheme that would provide a pro-
{essional basis for the rationalization of land
use decision and space allocation. This
methodology should emphasize the com-
patibility of the desired use with the asso-

*Reprinted from First National Conservation
Conlerence on Natural Resources.
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ciated existing land use, the soils and the
total environment. The whole concept of
classification and evaluation should require
close consultation and integration of inputs
between and among land use researchers,
land use planners and the country’s policy
makers.

it is along the aforementioned perspec-
tive and the country’s economic situation
where the author and the Bureau of Soils,
Ministry of Agriculture considered this
forum as an appropriate occasion to dis-
seminate the recent concepis about the
identification and evaluation of prime agri-
cultural lands for area development planning
in the Philippines.

CONCEPTS OF PRIME AGRICULTURAL
LANDS

Prime agricultural lands are those lands
capable of sustaining the economic pro-
ductivity levels of cropsl/iand use over time in
a given climatic region without adverssly
affecting the immediate and adjoining en-
vironment.

The magnitude and diversity of the pro-
ductivity levels of prime lands are context
sensitive and are dependent on (i) compati-
bility of the chosen crop with the soils and
other physical environment (e.g. topography
and climate); and, (i) economic capability of
the farmer to sustain the productivity of his
farm.

Qualities inhserent to a given land provide
the limits as to which set of cropsi/iand use
under a given climate could be engaged in
successfully over sustained period of time.
For instance, marshiands are connotative
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of unproductive lands to many users whose
land use interests do not fit with the marsh-
land’s inherent environmental constraints.
However, these same Jands are prims lands
for fisheries and excelleni lands for water-
loving plants such as nipa which are sxcel-
lent sources of raw materials for some cot-
tage industries. Furtherinore, poorly drained
clayey solls ars hardly sultable for many up-
land crops requiring good drainage but with
proper planning and appropriate infrastruc-
tures, these lands are prime lands for irriga-
ted rice. Rolling lands are highly erodibieand
are not good for many raw ‘seasonal crops,
but with adequate investments, they are the
primelands for many economic iree crops
and assuming other ?actars are at optimum
level.

The major reason for the existence of mar- -
ginally productive lands is the persistence of
tarmers to plant unsuitable traditional crops
as well as their sconomic inability to pro-
vide investments to correct the -attendant -
land limitation. [n most cases marginality in -

this sense.refers to the economic marginality
of the farmer rather than the farm.

STATE OF LAND UTILIZATION
IN THE PH“-I?P!NES

Qf immedi iate concern In this paper s the
distribution of major land utilization typesin
the country—agriculture, woodland  and
grassiand. In terms of the magnitude of ge-
currenge, woodland represent 48.7 peroent
of the total land area, agriculture, 29.7 per-

- .cent; grassland, 195 percent (Flgure ! and
" Tablgl). .

it will be noted in Figurg 1 that it we
assume. other factors at satistactory levels,

- some 20.1 percent or 6.0 million hectares
located on slopes under 18 percent and are
technically feasible for varioug agriculiural

~ uses: of the 5.9 million hectares, 8.9 peresnt
are presently under grassiands and 11.2 .
‘percent are under woodlands,
- Considering the topography and general
climate in the Philippines, someg 6,5 mijlion
~ hectares or 18.3 pergent are considered ag

. Figure I: Generol Land use ond Slgpe Rsmmnm j
, o o A
vl
o <
- v-':*, 89 %
3
©
0%
»\s 1B9%
® %%
3 . :
P P .
T : SN\ 49% \
‘)“% o S 81 %
R ¢ l %%‘ (139,
B v 3‘9' >~ %)
e %)
= Landuse on less than 18% slope .
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critical watershed areas. These lands are
generally situated on siopes greater than
. 18 percent. Of the 5.5 million hectares, 2.8
percent are atiributed to lands planted o
seasonal and annual crops and 10.6 percent
are grassiands. As we all know farmers in
this area are mostly on subsistence levels
and therefore are not economically capable’
nor trained to undertake weli planned soil
conservation measures. Grasslands on the
other hand, are a clear manifestation of a
derelict landscaps which would require
immesdiate rehabimaﬁen measures (ie re-
forestation). .

. RECENT POLICIES AND PROGRAMS
THAT HIGHLIGHT THE NEED FOR THE
* PROPOSED IDENTIFICATION AND
EVALUATION OF PRIME AGRICULTURAL
LANDS ,

. Tatat Reclaasiﬁeaﬂon-tn search of morsv

_productive lands .

Among other policies, laws decraes, and

other local statements about land utilization,
the recent declaration made by the President
" during the anniversary of land reform decree

was the most direct, purposivs, and futuristic ,

statement of development with regards to
maximization of the use of Jand as a way 1o

boost rural economy. In that fateful day, the

President directed to (Bullstin Today, Nov
10, 1981):
““'open more lands for production by reclassi‘
“fying all lands for. their most sconomic use,
including public lands classiﬁed as “forest”
by existing law”.
More s ignificant is the spsc f;c statament
- of the President directed to the legisiators at
the Batasan Pambansa which will:
“gxtend priority in the grant of leases and
similar disposition 10’ those lands whose
. gradient exceeds 18 percent as indicators in
. the forestry and related laws—which they
have occupled and developed fora reasonab
_ number of years..
in the same pubi cation, ‘the President
_clearly expressed the critical need to look

- for more productive lands when he further

declared that priority be given to “upland
tarmers in the use of idle or abandoned
farms, timber or marshlands.” =

. The expﬁcit statement of the President -
- which emphasizes the exploitation of addi-
tional lands in the up land regions actually .

revolutionalize the concept of land classifi-
cation. The directive removed the tschnical
restrictions of the Forestry Code which
strictly imposed 18 percent sigpes in the
determination of areas for alienable/disposa-
ble and forest arsas. With this restriction,
classification of lands for*food and forest
production purpoeses, therefore consider a
thorough study of the complex relationship
among ths solls, crop and the iotal environ-

ment. This will therefore avoid -terrible
misuse of the land. Areas o be retained to
forest need not be on rough terrain, orareas
with slopes greater than 18 percent. In the
same perspective,. agricultural areas need
not be concentrated on flatter regions or
areas less than 1B percent slopes. Forest

trees could be planted on unproductive low-
lands or could be a part of landscape plan-

ning within a city or growth center. Agricul-
ture, on the othsr hand, could be sifuated
on a rougher terrain provided a range of

*suitable, high income crops~—economic tree
" crops (mango ‘and other fruit trees)-could
' be economically grown and should ensure a
- sustained soil productivity in the same man-
ner as forest {rees.

I Erwironmsnial Cnnsarva%ion and
Protaeﬂon

Most notable action taken by the Govem»’

' ment I8 the enaciment of the PD 1152 on

June 8, 1977, better known as the Environ.
mental Code. This code recognizes the need
for the assesment of total enviropment which
focused on the compiex interplay of the bio-

- physical and sociogconomic glements that

directly and indirsctly affect the use and ultl-
mate productivity of a given land resources‘ '

" ofthe country.

Under Title lll—Land Use Management,"

-Section 23, National Land Use Scheme, the

Code calls for:’ ,

‘a) a science-based and iechnology-
oriented land inventory and classifica-

tion system;

" b) a determination of presem land uses,
-ihe extent 1o which they are utilized,
undérutilized, rendered d}e, or. aban-
doned;

¢) a comprehensive anﬁ accurate determ
nation of the adaptability of the.land
for community development, ‘agricul-
" tural, industry, commerce and - ather
fields of endeavar,



d) a recommended method for periodic re-
visions and updating of national iand
use scheme to mest changing condi
tions.

The environmental code by itself is his-
toric in the sense that land and area designa-
tion are determined both on the principal
basis of sustained productivity and enhance-
ment of environment guality. 1t accepts the
argument that putting more lands into pro-
ductive use does not guarantee better quality
of life especially if the land utilization
scheme did not assess carefully its impact
on the environment.

The added concern on environmental protec-
tien accentuates the need for a thorough in-
ventory and evaluation of not just slope, but, on
equal degree of importance, other parameters
such as soils, present land use and climats.
The gathering of relevant environmental data
and information is not concentrated in the
project site, but also on the adjoining areas
believed to be affected or influencing the effect

of the economic inputsireatments in the pro-

posed project. Thus, the currently accepted ap-
proach is an integrated area development proj-
gct which always considers a river basin. Study
of environmental gradations from the lowland to
the upland portion of the landscape is a neces-
sity to get a good view of causal relationships of
various elements of productivity and conserva-
tion.

PROBLEMS AND CONFLICTS IN LAND
UTILIZATION AND ALLOCATION

I Policy and Impismentation Gaps on Land
Use Regulatory Measures

The primary emphasis on the livelihood pro-
grams expressed in the vigorous implementa-
tion of Kilusang Kabuhayan at Kauniaran (KKK)
directly focused the attention of our planning
authorities upon the efficient utilization of every
land available for economic use. The recent in-
struction of the President about the reclassifi-
cation of all lands is a clear statement about
the redirection of perspectives in land classifi-
cation. This is truly responsive to the present
thrust on livelihood programs.

‘Sad to note however, is the present schemse
of land allocation where alienable and disposa-
ble lands are released for human occupangy
only after forest and mineral resources are al-
ready defined and declared as public lands. This
situation is properly noted by the Steering Com-
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mittee on Policy Study and was officially trans-
cribed in their main report, Volume 1 on Proposal
for Public Land Management Policy.

“PD 7052 the Revised Forestry Code of the Philip-

pines is the primary document dealing with tand

classification ............................

The approach taken in this decree is that only

those lands which are not needed for forestry

should be put into agriculture and other uses.

This puts all other land needs of the country.

second 1o forest. Forest is central and agricul

ture is residual”.

The aforementionsd situation has created
a negative impact on the citizenry’s participa-
tion in the wise use of the land and environ-
mental protection. The same commitice further
reported: .

“People. searching for land and livelihood, and

prepared to break the law, seek out lands where

they cannot be easily dstected or evicted. Rather
than colonizing lands suitable for agriculture,
they often invade unsuilable lands which are
thendepletedinaveryshorttime ............

Understanding this problem and recognizing

that it is impossible 1o put a compiste stop to

the expansion of agriculture is the basis for the
development of a positive land policy for devel-
opment”.

A very clear disparity on regulatory measures
gxist between agriculture, forest and mineral
land resources. Agricultural land use is very
fluid and could easily be subject to change both
in substance and spatial distribution over time,
without any significant legal obstacles. Apparent-
ly, lands in agricultural use are treatsd as an
economic commodity subject to price specula
tion and indiscriminate use as indicated in the
rapid conversion of prime ricelands to housing
subdivisions.

Forest and mineral lands however, are strong-
ly static and it needs a presidential prociama-
tion before any portion of forest lands could be -
utllized for other economic uses. ,

While it can be said that land use regulatory
procedures do exist for privately owned agricul-
tural lands, restrictions imposed on land con-
version is not as stringent as it is for public
lands like forest and mineral lands, except
possibly In metropolitan cities Jike Metro Manila
area. »

Il. Data Gaps.

a. Environmental Approach {Land Resources
Evaluation) vs. Land Classification based

on 18 percent slope:

Since land is a basic unit in deciding the
spatial dimension of any endeavor in agricul-
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tural development, it is therefore a distinct re-
quirement that the single andlor combined

ecological relationship of individual element of

the land with other biological and economic
parameiers of productivity should be taken into
account during the entire period of their utiliza-
tion. In this perspective, the recent instruction
of the President, placed the land classification

scheme in the proper direction by removing the

hazards of environmental abuse that result
from the classification.and disposition of lands
based on a single criterion—18 percent slope.
The ultimate effect is the observation made in
- the report by the Steering Committee on Policy

Study (1%1) about the proposal for pubhc lang ‘

management as follows:

What deepens the confus:en *unher is the.
rather liberal use of the term “forest™. This re:

fers in national law 1o all lands whose slope is
greater than 18 percenteor which fall into a few.

- other minor categories. As now ussd, “forest”
need have no trees and may be grasslands or .
orchards even croplands which are located in the
highly sloping lands. The term *forest” as it is

. now used is to be sguated with public jands
which cannot be sold and must by law remain.in v
the public domain. The term is an unfortunate
choice as it the real issuss deating with land use v

: and landtenure.

The siBpe-based land cassmcaﬂon takes
into a- dangerous assumption that other ele-
ments of the land such as soils and land use/
vegetation are at optimum levels and therefore
land released under this scheme could be pro-
ductive. Records at the Bureau of Soils show
that productivity of the land could easily be con-
trolied by soil depth, soil pH.and soil texture

~along with climate. Soils on the flat regions that _

are rocky, shallow and sandy are no better than
lands on steeper slopes with optimum soil and
climatic characteristics in terms of the ranges
of land use to choose from. Technological ad-
vancements aliowthe use of areas with steep

siopes by applying some engineering works

such as terracing. it is well undersicod that
siope limitation of agricultural lands can be eco-
nomically corrected either through vegetative or
mechanical control measures of soil srosion.
Likewise, as a vegetative soll erosion technique,
suitable economic tree crops could simulate the
effect of forest trees on lands susceptible o
erosion due to siops and climatic conditions.
Viewed from the aforementioned perfpec-
tives, it can be said that the choice of land use
requires an analysis and integration of a diverse
range. of physical (soils, topography, climate)
and socio-economic’ {income capacity of the

crops, land use preference of the farmers, mar-
ket and credit facilities) parameters. The choice
of land use {forest, economic tree crops, sea
sonal, urban settlements, etc.) therelore actual
Iy depends on the compatibility of the designa-
ted use with the physical and economic environ-
ment and as they relate to the development
goals and directions envisaged by the Gsovem-
ment and its peopte ‘

b. Conflicting Land Use Statistics Result-
ing- from Sectoral Approach in Land
Classification

Maybe because of ths nature of bureau-
cracy in the Philippines, the magnitude of
diversity of the concept of land ciassifica
tion is directly related to the range of sec-
toral interesis of the existing agencies con-
cerned with agricultural, forestry, and related
land use. In most instances, the concept of
land classification of many agencies (BFD,

- BL, BAEcon, etc.) relates to the grouping of

existing land use which are entirely different

_ from the real technical imptications of land
classification.

‘The statement of the
President to reclassify “all lands for their

- most economic use” summarizes the need to

re-evalugte as well as unify our land classifi-
cation concepts that should encompass the -

-traditional present land use grouping/classi-

fication by many governmental instrumen-

. talities. This message in fact calls for a more
‘comprehensive knowledge and basis about

the use of the land and the selection of the
mostsuitable crops. .

The “workgoal” concept of various agen-
cies for “land classification” are generally
confined to the recording of generalized
information about. various land use cate-
gories such as (Bureau of lLands’ Land
Classification System, cited in the main re-
port, Volume |, by the Steering Commi ttee

" on Policy Study, 1981); -
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{i) Judicially registered lands;
{ii Covered by Public Land Application;

{ili} Renewing alienable and dssposabie

areas;
{iv} Timberland;
{v) Unclassified lands.

In a similar report of the Steering Ccmmn- :
tee on Policy Study, another set of land use
classification was quoted from the works of
the National Census and Statistics Office



which provide the following classes of land
use;

{ly temporary crops;

{i) idle}

{iil) permanent crops;

{lv} permanent meadows and pastures;

{v} covered with forests;

{vi} all otherlands.

The above sets of classification are formu-
lated in such a manner that it is “office.
orlented” and therefore limits the range of
clientele It may serve. Besides, the resulting
statistics for similar information, may, In
most instances, not in full agreement be-
tween and among sources of information.

In as much as the desired output by the
President is of greal importance to long
range planning for the exploitation of avalia-
bie lands for production, a unified informa-
tion on statistics about land use and Jand
capabliity is in order. ‘

Land use researchers are in common
agreement that information about present
land use is not adequate to determine in
full the land use suitability of a given
economic and environmental region. At best,
present Jand use provides us a good
preliminary indicator about Jand use
preferences of the farming community, avail-
able indigenous technology of the existing
crop, and possibly some limitations of the
land. 1t does not however, give us the best
use of the Jand and the best crop compatible
with the desires of the people and the bio-
physical environment.

RELEVANT ISSUES ON THE FORMULATION
OF PROGRAMS AND PROJECTS

in the area of land use aliocation, the basic
questions that must be put forward are:

{y What are our goals and the basic con-
text of our development?

{iiy What is the present scope of deve-
lopment in terms of farming systems
and its relationship to agro-based
industries?

{ii) What are our resources available for
future and immediate needs?

Goals Setting

Any professional/technical methodology
for comprehensive data base generation
must be consistent with the basic develop-
ment issues defined by planning authorities.
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The design, quality, and quantity of data are
directly dictated by the statement of goals
and objectives as these will shape the pat-
tern of development and define the nature
and amount of logistical support to the actual
implementation of developmsent plans. it is
therefore necessary that in the formulation
of technical methodology for assessment
of land suitability, a close consultation of
land use planners and land use researchers
must be strictly considered.

Present Scope of Development

Aside from knowing various technical bio-
physical and socio-economic parameters of
the site development there is a need to assess
the present state of management both on the
producers as well as the government side.
This will give us an idea about the actual
nesds of the community where a project is
being set for study and implementation.

Assessmem of available resources

As of the moment, on a nationwide basis,
there is a conflicting version from various
statistical sources, about the actual tech-
nically utilizable land resources against the
actual demand of the country. A flexible and
comprehensive information about utllizable
land resources is basic to any sound and
implementable planning exercise.

RECLASSIFICATION OF LAND THRU
INTEGRATED LAND RESOURCES
EVALUATION TECHNIQUES

State of the Art

The current dynamism in development tech-
nologies, planning concepts and formulation
and implementation strategiss requires an
equally flexible, comprehensive range of
land resources Inventory and evaluation
scheme. ‘

Since the pronouncement of the President
categorically placed food production as an
immediate concern, land classification
should focus principally on agriculture: In
this case, agriculture is ceniral, and other
uses (e.g. forest) are residual.

it is given knowledge that agriculiural ac-
tivities are one of the vehicles of men in
accelerating erosion: Classification and
gvaiuation of land potentials should focus
on land use equation where total production
activities are made to adjust with the thres-
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hold limits of the soil and its environment
and not vice versa,

Years of experience by the Bureau of Soils
in providing a package of land Resources
Evaluation study to national/provincial/muni-
cipal planners clearly indicates that inven-
tory and evaluation of lands for agricuitural
development are highly context sensitive. This
means that design and framework of inven-
tory and analysis of data and information
are closely designed with the objectives
and development issues in the study area.

The magnitude and dimension of data
generation is dependent on the nature and
type of planning activity {i.e. program levels
or project levels).

OBJECTIVES

General

1. To identify and evaluate the prime
agricultural lands and recommend a
professional scheme for their utiliza-
tion, conservation, and development;

2. To identify and evaluate the critical
watershed or scological zones and
make recommendations for their
rehabilitation and conservation;

3. To provide a nationwide comprehen-

"~ sive land resources data base that will
facilitate the packaging of regional/
provincial/municipal programs and
projects.

Spegific

1. To characterize and evaluate the bio-
physical and economic dimensions
of various existing and potential farm-
ing systems in all potential agricul-
tural lands; ]

2. To identify and rank according to so-
‘cial acceptability the various existing
and potential land utilization types in
the development regions;

3. To identify and evaluate land manage-
ment constraints of individual agricul-
tural management/physiographic
units and recommend appropriate
economic corrective measures;

4. To determine and evaluate the extent
of land degradation (e.g. erosion,
sedimentation, salinity, etc.) directly
caused by the existing land utilization
and management schemes and deter-
mine its impact on the environment;

5. To formulate, recommend and rank

according to potential productivity,
a comprehensive range of socially
acceptable and economically viable
iand use options/alternatives for each .
existing and recommended farming
system.

Scope of Data Documentation

Basically, the study involves an integrated,
multi-disciplinary land resources survey
which is aimed at identifying the range of land
uses that are compatible with the indigenous
technology, viable farm system concepts
and with the total immediate and adjoining
environs.

in this approach, the basic parameters
considered, either singly or collectively, in
the assessment of the present and future
farming system are:.

{i) bio-physical glementis, ‘
{ii}y socio-economic elements, and

{iii} institutional elements.

These elements are studied simultangous-
ly in the representative farms of potential
agricultural physiographic units which are
considered, within the context of the study,
as the smallest units in the utilizable areas in
the highland’s agricultural landscape.

{i) Bio-physical resources: These aspects
inciude the relevant information about the
soils, vegetation/land use, agronomy, topo-
graphy, and climate. These information are
considered important in defining the type,
appropriate mix, and management require-
ment of a given land use. Within the context

“of mapping or segregating mutually exclu-

sive land management units for the high-
land regions, the bio-physical resources
constitute the basic characteristics of in-
dividual land mapping units which are the
initial basis for interpreting potential land
use.

(i) Socio-economic resources: These
include management parameters such as
crop yieid, off-farm and nonfarm income
sources, farm area, type and amount of
management inputs, farm ownership/tienural
status, degree of family labor participation
and other relevant economic parameters
unique to the region. A close tie up between
the bio-physical and socio-economic resour-
ces is done when characterizing selected
landscapes in order to arrive at the definition
and location of the spatial distribution of
prime agricultural lands in the study area.



{ii) Socio-institutional resources: Gen-
erally, these involve collecting secondary
information about population, market facili-
ties and credit institutions. The primary
information generally refers to:

a) flow of goods and farm products from
the farm gate o the ultimate consumer,
and

b)-general attitude of the farmers to possi-
ble changes in land use.

Collectively, the socio-institutional resour-
ces provide a rationale about the present
state of farm productivity from the viewpoint
of interplay of institutional forces and per-
formance of the farm and the farmer in a
given farming enterprise within a specific
agricultural physiographic land manage-
ment unit, ’

The design and degree of detail of docu-
mentation are dependent on the nature,
stage, and level of planning (Tablse 2).
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Program-oriented land resources svaluation:

This kind of study involves exiensive areas
generally province-wide. Development goals
are well defined, but, specific objectives are
yet to be clearly spelled out. At this stags,
the best index of deveiopment is the land
use pattern and siope characteristics of the
region. Conceptually, the more complex the
land use patterns are, the more chances of
crop diversification could be expected. In the
same situation, variations in land charac-
teristics can be expected. Converssly, if,
historically, the area persisted to have
limited number of land uses, crop diversifica-
tion could be a very important issue for the
planning authorities. Under this situation,
combined soclological (farmer’s attitude for
other crops) and technological (effective
extension services) factors could be the pri-
mary concern in the formulation of develop-
ment plans and strategies for the study area.

Table 2
COMPARATIVE TECHNICAL MAPPING
REQUIREMENTS OF PROGRAMS AND PROJECT
DEVELOPMENT STUDIES
PLANNING STAGES
Program Project
Development Development -
1.  Type of Evaluation Semi-detailed to Detailed to semi-
Survey Reconnaissance Datailed
2. Map Scale 1:50 000-1:260 000  1:10 000-1:50 000
3. Minimum area reflected
on maps o
4, Map imits Land systems, Jand = Soil series, phases’
‘ facets, physiographic  association of soil
units o series/phases, fand
facets, physiographi-
icunits.

5. Type of‘da'ta used Géneraliy secondary  Generally priméry
with seme field data supported by
verification: very recent second-

ary or even tertiary
data.




PHILIPPINE PLANNING JOURNAL

Methodology

Systematic collection, synthesis, ciassiﬁ-
cation and transformation of land resources
data into a problem-oriented information is an
important tool for an effective formulation
~ of plans and programs on imsgratad grea de-
velopment.

Within the context of this paper, inveniory
and svaluation of land resources are énvisaged
1o provide a comprehensive information about

the distribution and efficient utilization of

prime and marginal lands.

The general framswork and proeesses da-
veloped by the Bureau of Soils in appraising
land development potentials are indicated in
Figufez

For this kind of eva uatian, the foliowing’

stages are undertaken:

1. Prepare land use map:

a. Assess, rank according to area, the
most extensive dominant and asso-
clated land use;

b. As agresd with the planners, enher
first 5 or 10 each for dominant and
associated land use are assessed and
matched with the physical conditions

of the soils and land as well as climate.

2. Prepare slope map:

~a. Determine which set of crops domi-
nate a given siope group. At this stage,
we assume that strong rslationships
between land use and slope patterndo
exist. At a regional scale, this assumed
corrglation adequately provides the
initial approximation of sets of land
use that are in clgse agresment with
the environment of the area.

3. Prepare land limitation” map. This is dons
by using maps on land use, slope, and
soils. Possible limitations are:

a. Permanent land use such as goconut,
economic tree crops, built-up areas,
irrigated rice areas and fishponds.
These kinds of land use are congidered
constralnts because of their economic
importance, high cost of investment
and. longer productive life span (e.0.
{ree crop) or the high cost of infra

- structure {(e.g. irrigated rice, buiit-up -

areas);

b. Steep slopes—generaﬂy greater than
35 percent slopes are considered;
‘c. Shallow andlor eroded soils;

Interplay of bio-physical

d. Surfacs impediments (rﬁ:akinassi
stoniness);
. &. Flood hazards;
f. Drainage (wetness of smi),
9. Accessibility,

Lands with these constraints adverseiy
affect the crops and the environment and are
therefore initially excluded from the su tabmty
and evaluation studies.

4. Prepare potential land use zones map.
This is the evaluation and matghing
- of land charagteristics and qualities
with the agronomic and environmental
requiremants. ‘of the selected land
utilization types. This outpit is en-
visaged to provide insights about
potential projects and sites for further
svaluation. - v

Figures 3, 4 and § Hiustirate the activities/

outputs for program-oriented land evaluation,

PROJECT-QRIENTED LAND RESOURCES
EVALUATION

At this stage of planning, basie issues of
gevelgpr‘nent are already dsfined. The
general direction of devgliopment, basic ob-

jectives and development strategies are well
-conceptualized. Designs and objsetives of the

resources svaluation as wel] as the magni-
tude of information-must gonform with the

-data requirements of the stated objectives of

the development preject. This, therefore, re.
quires an in-depth, closely coordinated gen-
eration of multi-disciplinary information
which focuses gn the inﬂuence and complex
| resources with the
sgcic-economic and c}imaﬁa elements on
land produstivity.
In general, the framewerk of approach
(Figure 2} includes:”
I. Pefinition of basic development issues,
objectives, and land uge preferencas:
This is done by condugting a dialogue
between Land Evalyation Teghnical
Statff and various government instru-
“mentalities and farmer leaders con-
- cerned with the formulation and exe-
cution ofplans.

-~ 1l. Geographic denﬁﬁcaﬂan and charac-
terization of prime and margipal lands,
the farming systems, ang present
land use: This delineation of land
units into categories of productivity
is the key to the site identification.
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Figure 2,
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FPigure 3
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FIGURE 4
POTENTIAL LAND USE ZONE MAP
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Figure 5 ,
. SCHEMATIC DIAGRAM INDIGATING RELATIONSHIP AMONG BiO-PHYSICAL ECONOMIC
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of the most viabie projects. At this
stage, agricultural productivity of the
project area is Identified and as-
sessed In terms of management sys-
tems, land use pattern and other
broad elements of productivity.

Hl. Site documentation and spscific
characterization of selected farms,
farmers and farming systems in the
representative land units for marginal
‘and prime agricultural lands: This
stage involves getting of primary tech-
nical data on soils, economics of pro-
duction and environment that are re-
levant to the preferred land utilization
envisaged in the basic objectives of
the projsct.

IV. Evaluation or integration of various
sectoral disciplines for land use deci-
sions. This considers strongly the
participation of the authorities con-
cerned with use of land resources
data and information. This is done
thru a colloquium where processed
data are presented to the planning

References:
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groups for comments and/or approval.
During the dialogue, adequacy and
deficiency of data and information
are clearly threshed out. To facilitate
communication between the planning
groups and the technical staff, data
and information of all participating
disciplines are transformed into maps
and visual aids.

. Formulation of land use and conser-

vation management measures: For
each land unit—both marginal and
prime lands—sets of land use are re-
commended with a range of land use

- options/alternatives to choose. from.

VL

Each set of land utilization is defined
in terms of income, capacity and land
conservation.

Formation of ad hoc technical ad-
visory team: This is formed to assist
the users in further re-evaluation of
technical information that may be
needed in any future readjustment or
changes in the developmant scheme
and strategies.0 )

Ng, Willy, Novembsr 10, 1981. New Deals for
Farmers. To Reclassify All Lands as Rural In-
come Boost. Bulletin Today (News Headline).

Steering Commiities on Poiicy Study, October,

1981.

Proposal for Public Land Management

Policy. Main Report, Volume |, Diliman, Quezon

City.
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