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CHAPTER 1
OUTLINE OF THE STUDY AREA

Natural Condition

Geographical Location

In the southern most portion of the Philippine Archipelago,
Davao City is lying in the grid squares of Mindanao of which 6°58"
to 7°34" N latitude and 125°14' to 125°40' E longitude in the
west. Central part of Region XI. (See Fig. 1.1). It is surw
rounded by mountains from North Cotabato on the west side; Davao
del Norte Province in the North; Davao Gulf and Davao del Norte
on the east; and Davao del Sur on the south. The city proper
is approximately 946 serial kilometers or 588 miles southeast of
Manila, (See Fig. 1.2). ' '

Davao City has an area of 244,000 hectares or probably 8
percent of the land area in Region XI and considered one of the
largest city in the world. There are 8 politic.al districts; How-
ever, Bunawan, Buhangin and Talomo in the east; Bagliio and Pacui—-
bato in the North and Toril in the south. The city government is
situated in San Pedro Street southern portion of Buhangin District.
{See Fig. 1.3 Davad City District Map)

Nature and Drainage

The Profile of Davao City is mountainous in some part with
irregular distribution of Plateaus and lowlands. The city’s west
boundary lodk up the mountain ranges far down to South Cotabato.
There it lies the Mt. Apo, the highest peak mountain range in the
Philippines intersecting North Cotabkato, Davac del Sur and Davac
City itself,

The elevation of Mt. Ap0 is approximately 9,696 feet (2,953
meters) above the sea level and considered as Semi-active volcano.
(See Fig. 1.4 contour map of Davao City)

The coastal plain and valleys in Davac City are a vast low-
land areas continuous inland gradually rising valleys. Specially,
Paquibato District, a rural portion of Davao City is a very wide
lowland agricultural area with a slope ranging from 0 to 3 percent
and located eastern sides of the City. ©On the other hand, the
lowland areas situated along the western coast of the Gulf, south-
eastern part of the city are Bunawan, Buhangin, Talomo and Toril.



Practically most districts of Davao City composed of recent allu-
vium consisting of clay, silt and some sand and gravel. Those
grouping are shown in Table 1.6 soll types and tabulated for
reference.

Topography

The view point along the coastal line and uplands north
and westwards toO Calinan is plain with slopes slightly hilly
generally below four to five degrees. Fig. 1.5, shown a slope
map of Pavac City with some variation relief of the area. The
merging view of the Plains ard vallei/s gradually into the up-
lards, and the upland in turn into the mountains. The land
capability map of Davao City (classes and sub—classes) indicates
the variation relief of the area; (See Table 1.1 and 1.2)

Davao Gulf is the outlet of water flowing from the moun-—
tain meanding the panoramic trend of the hills and valley down
toward the sea. The whispering Davao river and its several water
comnection are the main drainage system of the city. This river
originates from Davac del Norte creeping along the central part
and finally coze eastward entering into the gulf at the southern
periphery of the city proper. Another smaller drainage system,
the Talomo river murmurs from the eastern slope of Mt. Apo is
the secondary drainage system. There are many other brookes and
streams that drain the area, but Davao and Talomo rivers are the
most important river basins of the city.

Climate and Vegetation

In comparing with other island in the archipélago, Davao
City enjoys a very nice mild tropical climate, where the days
are always sunshine and mild followed by nights of rains, unlike
the other part of the country has a distinct day and wet season.
Practically, Davao City is beyond the reach of. typhoon bhelt and
lacks major seasonal variations.

The median monthly temperature vakied from 33.16°C (highest)
in April to 21.61°C (lowest) in January. The average rainful
during the same ten-year period has the highest record of 235.35
mm in August and the lowest in the month of March which was
77.63 mm. The city has a regular atmospheric humility of 77%
and 83%.
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The northward direction wind from Davao Gulf gives cooler
air replaces the warm air mass over the city. The weather station
in Sasa reports the micro climate data from ten-years observation
that there has been no significant climatic change within this
period. (See Table 1.3 and 1.4)

There are four types of vegetation in the city, namely:
grasslands, forest, swamp and cultivated land. Cogon is predo—
minant vegetation grass located in the undulating and rolling
areas. Mangrove swamp are scattered along the coastal line and
serve as breeding place for the fish. The coastal plain and some
part of the upland areas are cultivated and planted to crops like
coconuts, corn, abaca, rice, banana, and many other root crops.’
Fruit trees and other agricultural products are the ideal culture
due to the absence of tropical storm.

Seismicity

Davao City is affected by the active foulting line extending
the entire length of the Philippine Archipelago. It is 60 kilometers
west of the Philippine rift, Earthguakes occuring in this city are
generally tectonic origin cause by the readjustment of the earth's
crust and cave-inn. The weather Bureau's seismograph recorded the
highest intensity V in the year 1969 to 1972 and compiled by
PAGASA Office. (See Table 1.5)

Soil Condition

A soil test shown on the map of Davao City, Fig, 1.6 so do
with the ocular observation found out that the fertility of the
s0il is capable of giving nourishment to all tropical plants.

This fertile goil mostly located in Tugbok and San Miguel attri-
buted mich to the productivity of Fruit Trees and Abaca.

The s0il quality in Davao City differ from that of other
pPlaces in color, texture, depth, drainage, ulief, permeability
and fertility. The apportionment of the different soil type in
Davao City are attributive to the productivity, ease in culti-
vation and adoptability to agriculture, The soll characteristics
are classified into seven series and categorized into three groups
depending on the topography they cccupy on the landscape. These
groups are (1) soil of the plain and valleys; (2) soil of imme-
diate uplands; and (3) soil of hills and mountains. The table

-3 -



1.6 shows the different soil types and characteristics tabulated
for futher reference.
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. 1.4 Contour Map of Davao City




Fig. 1.5  Slope map, Davao City
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Fig. 1.6 Soil map of Davao City
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TABLE 1.1 LAND CAPABILITY CIASSIFICA‘I'I(JN ; DAVAD CITY

CLASS/
SUBCLASS

{has.)

DESCRIPTION

A

2,043.3

The soil is very fertile and water easily
absorb into the ground, a plain with good
mitrient elements and easy to cultivate.

92,796.2

A plain to gently, sloping land and a
portion land as moderately slope of 8%
susceptible to slight erosion.

16,669.2

This is gently level and occnos in depresion
near large stream or lowland including wet
portion that can easily drains. The area

is subject to occational overflow due to its
deep subscoil and heavy. '

26,499.2

The- slight level land with sandy loam or
light texture soils. Essentially good land
but low fertile and its porous soil allow
water to Percolate rapidly. It is a less
fertile and easily day.

53,245.8

Gradually sloping portion and easily eroded
land. The effective depth may extend to 90
m. or more. Its 8-15% slope accelerates
erosion and deplete fertility.

19,399.1

A hilly lard and easily eroded. Topsail
is generally *thin. The slope is 15-25% with
excessive run-off.

24,950.8

This portion land is step, severely to
excessively eroded or shallow land. Its about
25 - 40% slope with stones or gravel present
making the land . unfit for seasonal
cultivation.

8,447.6

Very steep, shallow, rough or day for
cultivation, land is rugged and kroken by
large qullies with 40% over slope causes
excessive erosion.

SOURCE:

BUREAU OF SOIL

*Planimeter readings

From the above table, classes X, B, C & D, are
grouped as cropland, class M is considered Pastureland,
and class N is considered as forestland.
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TABLE 1.2 SLOPE DISTRIBUTION AND CLASSIFICATION,DAVAQ CITY

SLOPE AREA " PERCENT

CLASS _(has.) (%) DESCRIPTION

A 18,375 7.53 The land is almost level with very slight
slope of 0 to 3% and has very slow runoff

B 10,462.8  44.36  Gradually sloping.landwith 3-8% in~
climation, this portion land is slow
runoff as medium for most soiis.

C 63,930.3 26.20 Gently rolling or mcderately sloping
land ranging from 8-15%.

b 21,829.5 9.09 A slanting or hilly land with slope ranging
from 15-30%.

E 23,858.1 9.94 Steep or hilly areas with slope ranging
from 30-65%, Runoff is very rapid on nost
soil,

F 9,545,2 3.98 . A very steep land with slope more than

- 65%.

* Planimeter readings ‘

SOURCE: BUREARU QF SOIL
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TABLE 1.3 EVERY THREE YEARS AVERAGE TEMPERATURE AND RAINFALL INTENSITY
FOR THE PERIOD 1968-1978 (DAVAD CITY)

PERIOD  poarume Oc  poeoRn Oc wmisroy MM v DrRwmon
~1968~70 22.36 31.9 149.39 NORTH
1971-73 22.27 32.25 176.54 NORTH
1974-76 22.15 31.15 135,70 NORTH
1977-78 22.39 33.70 146,83 NORTH

TABLE 1.4 EVERY TWO YEARS AVERAGF, TEMPERATURE AND RAINFALIL DENSITY FOR
' THE PERIOD, DAVAO CITY, 1968-77.

LOWESR 'I'E%— HIGHEST TEM- RAINFALL IN- . PREVAILING

PERIOD PERATURE °C PERATURE °C  TENSITY WIND DIRECTION
Jan -& Feb, 21.64 31.29 107.77
March & April 22.43 32.66 104.62
May & June 22,80 32.38 191.39
July & Aug.  22.62 . 32,00 189,06
Sept.& Oct.  22.82 32.20 181.57
Nov. & Dec.  22.41 31.75 148.77

* Minimm Temperature
**%  Maximam Temperature

*%%  Maimum Rainfall Intensity

SOQURCE: Weather Bureau, Bangoy Airport, Sasa.
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TABLE 1.5 DATA INTENSITY, TIME & DIRECTION OF EARI'HQUAKES;

DAVAD CITY, 1969 - 1976.

TIME

— EPICENTER

DATE E TNTENGITY MAGNITUDE REMARK

" 1-30-69 6:32 BM :lfa 127.4 vI M =5.9

2~04-69 - 5:44 AM 4.9 127.4 IT M=6,1

9-19=69 9:31 aM 6.1 125.4 v M =5.7

6-05-70 5:23 BM 6.1 126.2 II M =5.5
12-04-70 11:57 PM 8.1 126.6 III M =5.5
12-02-72 8:22 AM 6.5 126.6 VI M_ = 6.3
10-26~75 6:44 PM 6.1 126.4 v M= 5.8
11-08-76 1:11 aM 9.1 126.4 v M. =6.2

9-19~77 10:40 PM - 11.9 125,7 II

9-25-77 9:56 PM 6:2  , 127.2 I

6-08~78 4:29 M 6.4  125.6 II

6-23-78 5:54 AM 7.0 126.0 II

2~06-79 4:38 AM ' 6.7 125.7 II

4-28~79 9:53 AM 6.7 125.9 II

9-06~79 12:44 aM 6.8 126.3 II

1-02-80 6:58 AM 7.0 127.0 IIT

1-02-80 5:48 6.0, 126.2 v

Note: "Adapted Rossi Free Scale" of nine intensities is being used.

Source: Philippine Atmospheric Geophysical and Astronomical Service

Administration.
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TABLE 1.6 KEY TO THE SOILS OF DAVAO CITY

SOILS OF THE PIAIN AND VALLEYS

Soil Type

Source of Parent Dominant Relief
Material -

“San Manuel Silty
Clay loam

© Alluminum of igneous

Nearly level to level
origin

Matina clay lcam

Alluminum form lime- First gently

stone shale sand origin undulating

SOIL OF THE INTERMEDIATE UPLANDS

Tugbok clay

Igneous socks Undulating to gently rolling
mainandesites

Faraon clay

Soft coralline lime~ -~- Undulating to gently rolling
stone )

Cabantian clay

Soft shales with mix-  Hilly to mountains’
tures of weathered gravel

and sand

SCIL OF THE HILL AND MOUNTAINS

Camansa Sandy

Shales ans sandstones Hilly to mountains
with weathered gravel
and sand

Mountain soils

Different Kind of igneous These soils are generally

undifferentiated and metamorphic rocks shallow and stony with
excessive drainage ; not
sutied to agriculture.

S0IL OF THE PLAINS AND VALFEYS
. Drainage  Area Percent: Remarks

Soil Types Tnt.  (has.)

San Manuel

Silty clay Fair Good 6,717 3% Fertile soil; good

loam for nost crops

Matina clay Fair 11,217 5% Good soil abaca,corn,

upland rice and vege-
tables.

- 15 =



TABLE 1.6 (cont'd)

SOIL, OF THE INTERMEDIATE UPLANDS

Tugbok clay Good Good 79,780 33% Excellent for abaca,
fruit trees do well
and other crups

Faraon clay Free Fair 10,092 4% Moderately fertile;for
coconut and corn.,

Cabantian clay Free Poor 25,592 10% For cocomut and corn
bananas grove fairly well.

it )
S0IL, OF THE HILL AND MOUNTATNS

Camansa Sarndy Free Good 51,092 21% Moderately fertile lut not
necommended for cultivation
due to rough topography.

Mountain soil 59,510 24% - Suited for forestry

urdifferentiated * purposes us sources oOf

- 16 -
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Land Use

Now, the urbanized area in the Project Area is located from
Bunawan to Toril along the Davao Gulf as closed up the plateau at
west side of the Project Area and represented about 19% (3,500
hectares) , of the Project Area (18,100 hectares).

The most urbanized area is the Poblacion which is located
in the center of the Project Area. Bucana, Agdao ard Buhangin
in the vicinity of the Poblacion are presently urbanizing.

Poblacion is the biggest commercial center of the Project
Area which is located along C.M. Recto, San Pedro, Quirino and
Magsaysay Avenue, '

Industrial Area is located detachedly along the trunk road
from Bunawan to Toril.

Residential area is densely built up in the Poblacion. Many
sub~division is detachedly built up away from trunk road.

The percentage share of Land Use in 1979 is shown in Table
1l.7. The urbanized are has only 20%. Fig., 1.7 illustrated the
present Land Use,

Table 1.7 Land Use in 1979
ha. %
Residential 2,549 14
Commercial 283
Industrial 322 2
Institutional 202
Open Space 160 1
Others 14,584 81
Total 18,100 100

-17 -
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1.3 Population and Employment

1.3.1 Population

Davao City has a total population of 484,678 in 1975
Census which represnts an increase of 23.5 per cent over the
1970 population which was 392,475.

Table 1.8 shows the population density and distribution
by district.

The Poblacion has the highest population density which is
119 persons per hectare.

Table 1.8
Population Density in Davao City in 1975

Population
District Area Population Density Distribution
(ha) (person)  (person/ha) (%)
Poblacion 1,028.2 122,375 119.02 25,25
Bunawan 6,550 39,300 5.96 5.96
Buhangin 9,221.8 75,246 8.16 15.52
Talomo 11,040 71,570 6.48 14.77
Toril 32,300 55,677 1.72 11.49
Paquibato 65,635 25,562 0.39 5.27
Baguio 82,735 26,062 0.32 5.38
Calinan 22,360 39,300 1.76 8.11
Tugbok 13,130 29,841 2.27 6.16
Total 244,000 484,678 1.98 100.00

Source: NCSO

- 19 -



.3.2

The population in 1979 was estimated by using the average
annual growth rate between 1970 and 1975 population, which was
calculated at 4.3% per annum.

The total population in the Project Area and Non-Project
Area are estimated by using the average anmual growth rate by

each Barangay and checking the total population. The estimated

population in Project Area and Non-Project Area in 1979 are
371,740 and 188,260 respectively.

Table 1. 9  Population in 1979

Project Non-Project Davao City
Area Area
1970 264,242 128,231 392,473
1975 318,'{20 169,958 . 484,678
1979 371,740 188,260 560,000

Source: DCUTCLUS

Enployment
On the basis of employment of Davao del Sur in 1970 and
1975, and of Davao City in 1970, employment of the Project
Area and Non-Project Area by industry in 1979 was estﬁ\;ted
as shown in Table 1.12, The flow chart of calculation methed
is presented :Ln Fig- 1.8.
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Table 1.10 Enmployment by Industry, Davao del Sur and Davao City

DAVAD DEL SUR DAVRED CITY
1970 1975 1970
% % 2

Primary 149,060 (59) 171,726 (58) 54,167 (42)
Secordary 30,548 (12) 31,968 ({11) 21,470 (17)
Tertiary 73,059 (29) 90,311 (31) 52,294 {41)
Total 252,667 (100) 294,005 (100) 127,931 {100)
Total
Population 785,000 936,000 392,473
Ratio of
Enployment 32.2 31.4 32.6

* Figures in Parenthesis show share.
Source: NCSO

Table 1.1l Employment Classified by Industry, DAVAO DEL SUR, 1975

URBAN RURAL TOTAL,

Primary 18,717 (28.1) 153,000 (76%1) 171,726  (58.})
Secondary 18,321 (19.7) 13,647 ( 6.8) 31,968  (10.9)
Tertiary 56,034 (60.2) 34,277 (17.1) 90,311  (30.7)
TOTAL 93,072 (100) 200,933 (100) 294,005  (100)

* Figures in parenthesis show share,
Source: NCSO

Table 1.12 Enployment of Project Area and Non-Project Area in 1979

soor T ot o
Primary 24,000 2%y 51,000 (78) 25,000 (47T
Secondary 22,000 (19) 5,000 { 8) 27,000  (15)
Tertiary 69,000 (60) 11,000  (16) 80,000  (44)
TOTAL 115,000 (100) 67,000  (100) 182,000  (100)

* Figures in parenthesis show share.
Source: DCUTCLUS
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Fig. 1.8 Flow Chart for Projection of Employment by Industry in 1979
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1.4
1.4.,1

Economic Profile
&P and GDP

The real gross national product (GNP) in 1972 registered
an amount of P55.5 billion and increased to P 92.2 billion in
1979 with an average annual growth rate of 7.5 percent within
the seven year period. The per capita GNP rose from P1,424
in 1972 to P1.952 in 1979. This represents an annual growth
rate of 4.3 percent.

Meanwhile, the gross domestic product (GDP) reached to
P56.1 billion in 1972 and rose to P92.9 billion in 1979 with an
average annual growth rate of 7.5 percent. The per capita
GDP gradually increased from P1,438 in 1972 to P1,967 in 1979.

The national income however, had tﬁe same fluctuating
trend as the @QWP, GDP. In 1972, it registered an ampount of
P45.8 billion and P75.7 billion in 1979. This represents an
average annual growth rate of 7.4 percent. The per capita
national income rose from P1,174 in 1972 to P1,602 in 1979
with an average annual growth rate of 4.5 percent.

&P, GDP and national income are shown in Table 1.13.
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1.4,

The gross regional domestic product (GRDP) increased from
P4,454 million in 1973 to P4.937 million in 1976 with an average
annual growth rate of 3.5 percent.

Agriculture, fisheries and forestry sector contributed

about 46 percent of the total GRDP.

On the otherhand, industry

and service sectoes contributed about 17 percent. and 37 percent

respectively. The per capita GRDP decreased from P1,752 million
in 1973 to P1,695 million in 1976.

GRDP is shown in Table 1.14.

Table 1.14 Gross Regional Domestic Product

{In million pesos at 1972 prices)

Sector 1973 1974 1975 1976
Agriculture, Fisheries,
and Forestry 2,060.0 1,981.0 2,118.6 2,265.4
(46) (45) (46) (46)
Industry 735.2 766.8 788.7 842.2
(17) (18) (17) (17)
Manufacturing 625.0 617.0 625.2 664.1
Hining and Quarrying 1.7 4.2 4.9 5.6
Construction 98.3 134.3 146.3 159.5
Electricity, Gas and
Water 10.5 11.6 12.3 13.0
Service 1,656.3 1,615.1 1,716.1 1,829.3
(37) (37) (37) {37)
Transport, Conmmmication
aryg Storage 98.3 99.1 106.8 115.5
Commerce 1,277.0 1,230.0 1,305.0 1,3858.5
Other Services 283.0 286.0 304.3 325.3
GRDP 4,453.5 4,362.9 4,623.4 4,936.9
(100) (100) (100) (100)
Per capita GRDP 1,752.3  1,638.7 1,657.7 1,695.1

Fiqures in parenthesis show share to total GRDP (%)

Source: Region XI Five - Year Development Plan
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Establishments

Based from the NCSO's report on the 1978's census on
establishments, there were 33,329 business establishments
cperating in the region. Table 1.15 showed that more than
one third (39.5%) were located in Davao del Sur. Out of the
provincial total, there were 9,047 (68.8%) husiness establish-—

. ments located in Davap City representing 27.1% share from the

regional total.

By major industry group, the report revealed that most
of the establishments were concentrated in wholesalefretail
group. Davao City registered 4,903 wholesale/retail estab-
lishments in the City. Community Services group have 1,917
establishments which is 21.2% share, followed Ly Manufacturing
for 1.163 establishments or 12.9% of the City's listed total.
Table 1.16 further illustrated percentage-share of each
industry group for the region, Davao del Sur and Davao City.

Table 1.17 showed total number of establishments by
major industry group and by employment size. By employment
size, a great majority (20%) of the City were reported
under -9 employment category ﬂ; (6%) for 10-19 employment
size; for establishments in the 20-99 group (4%); and less
than (1%) for 100-19% and 200 over employment size.

Al

Estimated figures based from NCSO sample survey
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Financial Status

of Davao City

1.5.1

City Government Income and Expenditure

(1) Income

The overall financial capability of Davao City covering a
five year period from 1975-1979 with emphasis on the 1979 finan-
cial data is presented on the following table:

Table 1.18 Income of Davao City
1975-1979
(Current Price in thousand pesos) _
1975 1976 1977 1978 1979
INCOME {3) (%) (%) (%) (%)
A. Revenue from Taxation
Bus. & Occupation Tdxes 11,241 12,126 15,902 15,402 15,178
Property Tax 4,998 8,588 - - -
Other taxes & duties 1,246 4,542 11,228 17,289 39,088
Local Gov't. share from
Internal Revernue - - 9,926 9,924 3,462
Sub-Total 17,485 (48) 25,256 (54} 37,056 (56)42,616 (68) 57,728 (83)
B, Non-Tax Revenue
Earnings & Other Credit - - 5,759 9,273 8,474
Misc. Income & Receipts - - 8,286 10,394 3,302
Sale of Assets - - - 3 - 4
Income from Public
Enterprises - - 664 - -
Incidental Revenue 3,014 1,099 - - -
Recelipts from Operation 3,575 4,277 - - -
C. Other Receipts
Return of Advances 323 4,616 - - -
Borrowings - - 14,975 - -
D. National Gov't, Aides &
Allotments
Internal Revenus
Allotments 9,332 9,982 - - -
National-Municipal 1,936 1,906 - - -
Sub~Total 18,780 (52) 21,880 (46) 29,687 (44) 19,667 (32) 11,780 (17)

GRAND TOTAL INCOME

¥36.,265 P47,136

PG6.743 P62,282

£69,508

Source:

- 3] ~
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Davac city's income since 1975, with the exception of 1978,
showed in upward climb - that is, from, P36,265,000 in 1975 to
P69,508,000 in 1979 with an average annual growth rate of 17.7
per cent. The decrease of P4,461,000 in 1978 may be attributed
to the city's non-borrowing from the national and other local
governments as reflected in the "Other Receipts" group category
of the revised Budget Operation Statement. However, there was

" no apparent change in the economic condition in the city as the
total revenue collection was relatively higher than 1977 collection.

During 1977 innovative measures to facilitate efficient tax
collection in the city begun. A new classification of the city's
revenues was evolvig with the shift of the city's fiscal set-up
to calendar year.

In 1979, the govermment introduced packages of measures
relating to domestic taxation which were designed to supplement
existing revenue measures and help achieve equity, energy conser-
vation and eff1c1ency objectives. The regional budgeting system
was adopted to Eélelze reglonal disparities and allocate resources
more equitably..= The city's income was regrouped categorically into
four (4) major groups namely:

A} Revenue from Taxation, which accounted most of the
city's earnings amounting to 48-83 per cent share of
the total earnings during the five (5) years period
under review, include real property taxes, business
and occupational taxes, other taxes and duties local
government share from internal revenue collection;

B} Non-Tax Revenue which include earnings and other
credits from operating and service income, income
from government usiness operation, interest income,
fines and penalties and other miscellaneous earnings;

C) Other receipts; and

D) Internal Revemie Allotwant

In 1979 total revenue from taxation amounted to P57,728,000
or 83 per cent of the total collection of P69,508,000. Non-Tax
Revenue had P11,780,000 or 17 per cent share of the total.

yal Source: Statistics Division, Ministry of Finance, Manila
/2 Source: 1979 Davao City Profile, Vol. 1

/3 Source: Development Bank of the Philippines
1979 Annual Report
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(2}  Expenditure

The clty s expenditure is categorized into two major groups
namely:

A. CQurrent operating which includes general administration
of government, public welfare and. internal safety,
economic development operation of economic enterprise,
inter-government aids and debt services;

B, Capital outlays which include real property and equip-
ment expenditures.

In recognition of the national drive to minimize regional
disparities and allocate resources more equitably the city's
expenditures were restructure in 1979. The three major expen~
diture of the city were.for public welfare and internal safety
(36%) , inter—government aids (25%) and economic and social develop—
ment (18%) wherein the latter expenditure were channelled to social
development notably health nutrition, family planni_ng and human
settlement development and general public services. For the
period 1975 - 1979, the city increased the total expenditure from
38,981,000 to P65,242,600.

This increase was attributed to the increase of the city's
income and operational expansion of the city government machinery
development.

Tt seems clearly over the years that the city's financial
resources have credibly tackled the needs of the city's growth and
development.,

Table 1.19 Actual Income Realized in Davao City
CY 1977 - 1979

(In thousand pesos)

1977 1978 1979
Total Funds Available for Expenditures
Gross Fund Balance at the
Beginning of the calendar
year 10,834 10,369 10,726
Plus:
Actual Income Realized during
current calendar year 55,909 51,913 58,782
GREND TOTAL 66,743 62,282 69,508

Source:  Statistics Division, Ministry of Finance, Manila

As shown in the Table 1.19 ' gross fund balance for each
vear was included in the next year's gross fund balance at the
beginning to form part of the latter year 5 total funds available

for expenditures.

Nowadays, Davao City is a dynamic metropolis in the South
and there appears a great potential for the city to increase
revenues, and hence increase its debt capacity.
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1.5.2 National Government Expenditure A

Major capital projects in Davao City have been implemented
by the central line agencies such as the Ministries of Public
Highways and Public ks, the Philippine Ports Authority, and the
waterworks districts. These projects have been executed with
funds from the national govermment and other sources such as
foreign aids, grants & loans.

Table 1.21 shows the average central government line
agency expenditure, by type of project, in Davao C:Lty during the
past three to five years.

Table 1.21 Central Government Line Agency

Expenditure by Progect Type,
Davao City

Line Agencies/Projects

(F000) ' Ampunt

Ministry of ' Public Highways _
Rodds and Bridges 23,975
Road improvement 660

Ministry of Public Works

Scheol Buildings 3,265

Other Buildings -

Portworks 2,220
Waterworks _ 6,743

Philippine Ports Authority

 Portworks -

Average antual expenditure
(averaged over three to

five years) 36,863
Source: Financial Study, RCDP, 1979
/1 Due to unavailability of pertinent data on this subject, the

.Financial Study conducted by Alexander Grant & Company in

connection with Regional Cities Development Project (RCDP)
sponsored by the World Bank, was considered a good reference
and was continuously referred to throughout the report.

The water works districts are quasi-private corporations opera-

ting under the supervision of the Local Water Utilities
Administration (LWUA)
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As shown in the Table, capital expenditure patterns of these
agencies in the city have shown large variations. For the Ministry
of Public Highways, the total average capital expenditure per year
amounted to P24,635,000. About 97 per cent of this went to cons-—
truction of roads and bridges, and 3 percent for the improvement
Or repair of roads and bridges. The RCDP report identified Davao as
the recipient of the largest share (76%) of the amount that went
for the construction of roads & bridges among all other regional
cities under the RCDP. However, this expenditures include regional
projects which may have had a direct impact on the city. Davap
City was also named as the recepient of the largest share of
school building construction funds (47%) and "Other Project”
funds (69%) under the Ministry of Public Works capital expenditures,
The MPW averaged P5,485,000 capital expenditures per year, with
60 per cent going to the construction of school buildings and
40 per cent to other projects in the city.

Table 1.22 Comparative capital expenditures of
Davao City and Central Government
Line Agencies

Line Agencies/Projects Dava;g)clty

Roads and Bridges _

Ministry of Public Highways 95

City Government 5
Road Inprovements

Ministry of Public Highways 35

City Government 65
Buildings _

Ministry of Public Works 64

City Government 36
Other Projects

Ministry of Public Highways 1

Ministry of Public Works 34

City Government 65

NOTE: Other projects include construdtion/repairs/maintenance
of plaza, parks, monuments, flood/river control projects,
drainage & shore protection projects.

SOURCE: Financial Study, RCDP, 1979

As shown in the “‘Table, no apparent pattern is evident with
respect to the relative percentages of expenditures by the national
and city government on any type of project over the past three to
five years. This may suggest that although the capital projects
undertaken in the city have been following some planned direction,
the funding of these projects have not necessarily been coordinated
resulting to wide disparity between appropriations and releases of
funds. The operation of the public works program had been greatly
hampered by the poor procurement procedures.
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Table 1.23 shows the project appropriations in the city
for .1980. This is about double the average annual expenditures for
the past 3-5 years. ‘Table 1.24 shows the infrastructure invest-
ment requirements by package for Region XI and Davao City from 1981-
1985.

- Table 1.23 Central Government Line Agency Appro-
- priations for 1980

Line Agencies/Projects ,
(P000) Davao City

Ministry of Public Highways

Roads & Bridges 25,630
Road Improvements 47,050

Ministry of Public Works

School Buildings 5,083
Other Buildings -
Portworks 6,200

Philippine Ports Authority

Portworks 5,202

89,165

SOURCE ¢ Financial Study, RCDP, 1979
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1.5.3 PFinancial Institutions

(1) Development Bank of the Philippines (DBP)

The objectives of the DBP are:

i. Committed to the goals of employment generation,
industry dispersal, export promotion, and regional
and social development the DBP harmessed its
resources to accelerate national development in
various fronts through the establishments of a
national networks of branches, the acceptance of
savings & time deposits to mobilize idle capital
& the encouragement of foreign investment.

ii. Act as a prime catalyst for development by, through
its branches in the city, granting sumptuous loans
to pioneering as well as those already established
industries particularly those of small- and medium-
scale industries.

The bank's investment exposwre to 27 different industries
and other commercial establishments on the cilty reached P946,625.00
in 1977. It is hopefully speculated that more industries will be
served by the bank in the future.

Table  1.25 Summary of Loans granted by the
' o Development Bank of the Philip-
T pines in Davao City for 1977 -

{In thousand pesos)

TYPE NUMBER AMOUNT
Ceramics 1 30
Hauling of sand & gravel 1 100
Machine Shop 1 150
Printing Press 1 110
Professional 8 157
Public Utility 3 77
Tricycles 8 63,825
Food Manufacture 2 108.300
Furniture Factory 1 50.000

TOTAL ' 27 946.625
SOURCE: 1979 Davac City Profile

{2) Other Banks

Table 1.26 shows that as of 1977 there were 124 Al
financial institutions operating within Davao City. About 44
per cent of these financial institutions belong to insurance
companies and 23 per cent were under commercial banking.

yal Latest data for 1979 in the city is 150 financial institutions,
representing 54 per cent of the regional total of 279.

SOURCE : Southeastern Mindanao Trade Profile TAC, Ministry
of Trade, Region XI
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Majority of these financial institutions are conveniently
located along the main streets of the city proper. However,
‘these banks are yet to be activated, as well as DBP, to reinvest
the collected local funds more to the local industries.
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1.6 Infrastructure
l.6.1 Transportation and Commnication

(1) Port

Davao City has two port facilities which are Sasa and Sta.
Ana. Sasa wharf handles both foreign and domestic passengers and
goods. Sta. Ana pler handles only domestic passengers and goods.

Table 1.27 Facilities and Traffic Handled, Port of Davao

Existing Traffic Handled (1978)
Type Berthing Depth Cargo Passenger
Space
Sasa Wharf Marginal 575 m 9 m 684,000 tons N.A.
Sta. Ana Pier Finger 104 m 4.6 m 271,000 tons N.A.
TOTAL, S—— 1.020 ®/  ——— 955,000 tons 220,000

Note: 1/ includes privately owned berths
Source: Profile of Davao City, 1979, and RCDP Report

{2) Airport
There is only one airport in Davao City, which has runway

of 2.154 m x 36 m and another airport facilities of this airport
is to serve domestic flight.

Table 1.28 Facilities and Traffic Handled, Bangoy Airport

Size or Quantity

Size of Runway 2,154 mx 36 m Concrete Paved
Size of Apron 200mx 100 m Concrete Paved
Size of Taxiway 66 mx 21 m Concrete Paved
Size of Terminal Building  1.600 m2 2 - 5 Storied
No. of Passengers Handled (1977) 420,000
No. of Aircraft Operations (1978) 28,000

- 42 -



(3} Telecommunication

There are two telephone system in Davao City. Davao City
Telephone System (DCTS) is owned by the City. The franchise area
of DCTS is the whole of the City but only an area of approximate-
ly 20 sg. kms. The DCTS has 3950 lines. The waiting list is
approximately 1500.

The other system is Philippine Long Distance Telephone
Co. (PLDT) which has 7700 lines. The waiting list is approxi-
mately 1700.

A major problem is the waiting lists totalling around

3000.
Table 1.29 Number of Existing and Wait-Lissed
Subscribers of Davao City, 1979)
No. of Subscribers
Existing Wait-Listed
The Davao City Telephone System 3,950 1,500
The Philippine Long Distance
Telephone Co. 7,700 1,700
Total 11,650 3,200

l.6.2
(1)

Source: RCPD Report
Utilities
Electric Power

Presently, there are three power sources: Bajada Diesel
Power Plant owned by Davao Light and Power Co., Inc. (DLPC),
Mintal Hydro Plant owned by National Power Corp. (NPC) and Maria
Cristina Hydro-Electric Plant owned by NPC.

The total generating capacity at Bajada is approximately
58.7 MW divided up on 13 generators, Only 7 or 8 of these
generators with a total capacity of approximately 25 MW are
presently in operation. Mintal Hydro Plant is supplemental 3.5
MW. Maria Cristina Hydro Plant is the major importance of the
Mindanao grid. The agreement with NPC is to Supply Davao with
45 MW since December 1979.
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Table 1,30 Monthly Average Electricity Consumption,
Davao City, 1977

No. of Electricity Share in Ave. Electricity
Customers Consumption Consumption Consumption per
(KPH/month) Custamer (KPH/month/

(%) inst.)
Residential 34,390 3,567,823 21 104
Commercial 9,010 2,247,317 13 249
Industrial 945 10,160,711 60 13,639
Other 49 998,490 6 20,377
Total 44,194 16,974,341 100 384

Source:  Profile of Davao City, 1979

(2) Water Supply

The main water source is a well field at Dumoy 10 km west
of the Poblacion tapping the conglomerated sandstone. The water
quality conforms to drinking water standards without treatment.
The capacity totals approximately 50,000 m3/day.

(3) Flood Control, Drainage and Sewer System

Davac City is subjected to flooding due to poor drainage
system, especially along Sta. Ana Avenue area and C.M. Recto
Avenue and in area along the Davao River,

Davao City has no other sewer system except in the G.S.I.S.
Subdivision in Matina. Domestic sewerage is usually piped into
backyard septic tanks and is discharged through the city storm
drains stick ultimately lead to the Davao Gulf.

(4)  Refuse Disposal System

According to the Department of Public Services, the amount
of refuse generated in Davao City is approximately 86 tons
daily. Of the total refuse, 95 per cent are collected for dump-
ing while the other 5 per cent are disposal by some other means.

The refuse is made up of the following with thier respect-
ive percentage: 37 per cent, kitchin; 5 per cent, metals; 15
per cent, paper; 5 per cent, glass; 3 per cent, plastic; and
33.5 per cent, tree cuttings and grasses, etc.

There is ouly one refuse dumpsite at present,
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2.1
2.1.1

CHAPTER 2
INTERCITY TRANSPORT SYSTEM

General

Transportation in the Philippines

Road, railway, marine, and air transportation constitute
the traffic system of the Philippines. 1In this nation, which
comprizes thousands of islands of varying sizes, inter-island
traffic inevitably depends almost entirely on marine and air
transportation, the only inter-insular land (road/railway)
transportation currently being that between Leyte and Samar via
bridge. It is expected, however, that land transportation will
gain a fair share of inter-isular traffic when the Pan~Philippino
Highway is constructed to cover all the way from Luzon to Mindaao.
Short distance inter-island passenger movements are pre-dominantly
by marine transportation, and long distance, by air, while prac-
tically all goods conveyed between islands are by marine trans-
portation. |

The mode of intra-island transportation varies by the areal
size and population of the island, industrial and road develop-
ment levels in the island, and other factors. Generally speaking,
small (size/population) islands depend on marine transportation,
while larger islands show greater reliance on land transportaticn.
Air transportation is often utilized even for intra-island travels
by passengers on the two major islands of the Republic--Luzon
and Mindanao. Nevertheless, land and marine transportation
remain to be the standard modes of traffic in the nation as a
whole,

A national inventory of traffic facilities as of 1978 included
roads for a total extension of approximately 125,000 kilometers
{of which 22,600 kilometers were national roads), railroads for
a total extension of 930 kilometers (all on Luzon Island), B32
sea ports (some three-guarters each of passengers and goods were
concentrated to 18 of these ports), 206 airports (of which 83

were state-owned, and 4 of the 83 were international airports).
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Yearly growths in total road extension and their breakdowns by

jurisdiction are presented in Table 2.1.

Table 2.1 ROAD DEVELOPMENT, THE PHILIPPINES, 1969—978
NATIONAL | PROVINGIAL cITY MUNICIPAL BARANGAY | FEEDER | ToTaL
YEAR ROADS ROADS ROADS ROADS ROADS ROADS
{km} (km) (km) {km) {km) (km) (km)
FY 1969 18,540 23,312 5,232 i6,i76 16,176 63,260
Fy 18970 19,188 25,219 6,254 18,859 I1Cy424 77,950
FY 1971 20,0886 27,879 6,808 8,781 13,714 87,246
Fy 1972 21,315 28,103 6,714 18,836 13,714 48,483
FY 1873 21,415 28,123 7,397 19,944 16,651 93,030
FY 1974 251,516 28,1449 . 8,340 21,5861 i8,769 98,330
CY 1975 21,6865 28,175 2,880 7.512 44,399 104,430
cY 1976 21,794 28,1886 2,726 7,902 52,271 1z,as8l
cY 1977 22,333 28,224 3,004 5,141 56,518 9,220
CY 1978 22,600 28,243 3,133 9,793 61,366 125,135
Nota: FY - Fiscal Year, CY — Calendar Year
Source: MPH

Of the total 125,135-Kilometer road extension as of 1878,

approximately 20% were paved, about 50% were gravel-surfaced,

and about 30% were dirt-surfaced (most of barangay roads).

Twently percent of newly constructed rcads are being concrete-

paved, 10% asphalt-paved, and 7% gravel-surfaced.

The pavement

ratio continues to rise steadily under Ministry of Public High-

way objective to pave all national roads with an ADT of 400

vehicles or more,
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2.1.2 Transportation in Mindanao

On Mindanao Island, where roads have not yet developed to
facilitate the formation of an integral economic body to cover
the entire territory of the island, the mobility of passengers
and goods is still limited. This constitutes the islands decisive
difference from Luzon Island, whose parts are closely linked
with each other and with Metro Manila by road transportation.
Traffic on Mindanao Island can be characterized and contrasted
against that on Luzon Island as follows:

i} Roads are yet to be developed. The ratio of paved
roads is low and their condition is poor as shown in Table 2.2
No railway exists on the island.

ii) Traffic is chiefly confined to the boundary of each
of the several isolated ecconomic spheres which exist centering

around such major cities on the island as Davao, Capayan de Oro,

Table 2.2 ROAD CONDITIONS IN MINDANAO IN COMPARISON WITH LUZON, ID77

MINDANAO LUZ20N
§GoQD FAIR BAD TOTAL aooD FAIR BAD TOTAL
JRAVEL 297 1,328 1,928 3.848 138 1,871 1,753 3,482
[{:}) . 2n {39) [l {2) (22) {2%) {50}
BITUMINQUS SURFACE 31 r9 33 143 24 345 na 482
TREATMENT ) {2) [LR] {3) [{:}] {5) {21 {7}
ASPHALT CONCRETE 1§-] 142 T6 237 428 480 396 1,284
{0) {3} 2} {5) (8} {71 {8l (18)
cEMENT' CONCRETE 970 Id 12 1,053 1,282 282 191 1,765
) 19 (1) [2) 21 {18) (4) 13) (25)
TOTAL I, 17 1,818 2,046 4,981 i, 882 2,858 2,453 6,993
{28) (32) t41) {100) {27) {38} [35) (100)
Note: 1) Mindanoo Comprises Regions 1XA, I%B,X, X1 ond X(I, whils Luzon Is composed of Regione 4, 11, 1N, IXA and XIB.

2} Good; ftiotf, regular nan-skid turface, falr: slightly uneven surfoce with light damags paiched or crocked up 10 20%

surfdce petched or cracked.

3) Barangay rodds and other lees Importsn! roods are not  Included.
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and Butuan. TFor traffic between these economic spheres, road
transportation is chiefly relied upon for short distances, with
increased reliance on marine Fransportation for longer distances
and for goods conveyance than for passenger travel. In any
event, these economic spheres have a greater communication with
Metro Manila and other non-Mindanao locations than with each
other. 1In other words, Mindanao consists of "islands" of econo-

mies, rather than being an integral insular economy of its own.

iii) Road traffic volume is small. The large ADT volume

observed on Bankerchan Bridge in Davao City of about 30,000

" vehicles is nothing unusual in Metro Manila, where ADT is as

heavy as about 100,000 vehicles in EDSA, Taft, P. Burgos, and

so forth. Inter-city traffic shows even a greater contrast bet-
ween the two islands; the ADT of approximately 2,000 vehicles
counted between Davao and Digos, a nearby city, during the 1976
NTSS Team Traffic Survey, ranked among heavy ADT's in Mindanao,
where most of trunk roads had an ADT of only less than 1,000
vehicles, whereas, on Luzon Island trunk roads in provinces

near Metro Manila showed an ADT of 10,000 to 20,000 vehicles and

many other trunk roads, several thousands.

Road Transport in Mindanao

Passenger Transport

(1) General

For passenger transportation in Mindanao, Jjeepneys play
an important role for short distance travels and buses for long
distance. The traffic counts taken at various points in Region
XI by the Ministry of Public Highway in 1976, summarized in
Table 2.3.,.show that:

I

i) Passenger cars and jeepneys have greater shares in
urban areas, while

ii) Buses and trucks have greater shares in rural areas

(it is assumed that trucks are used for moving not

only goods but also passengers for short distances).
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The trip length of jeepneys is usually short, as reflected
by the fact that their activities are.concentrated in urban
areas., Even in the case of those which come in and out of Davao
City, the longest routes end at Panabo (about 35 kilometers
from Davac) in north and at Digos (about 50 kilometers) ‘in south.
The trip length of trucks is also short, although the frequency
of their use is high in rural areas, inasmuch as they are chiefly
used for carrying forest and plantation workers.

It can be concluded from above that inter-city passenger
transportation depends almost entirely upon buses--particularly

long distance buses called “provincial buses."

Table 2.3 SUMMARY OF TRAFFIC COUNT IN REGION Xl, 1976

RURAL URBAN TOTAL
LIGHT VEHICLE 41 50 % 26 %
JEEPNEY 24 37 32
BUS 12 a4 7
TRUCK 23 9 18
TOTAL 100 100 100
Coupted ‘(5601 0 E 25

Source: M PH

- 49 -




{2} Passenger Flows via Provincial Buses

An outline of passenger flows in and out of Region XI,

which encompasses Davao City, may be understood from the only

avaukabke data on such flows via provincial buses as revealed

by the 1976 NTSS Survey, although the data is incomplete inas-

much as the survey failed to cover Regicn IX and parts of data

pertaining to Region II have accidentally been lost.

inter-regional movements are summarized in Table 2.4,

Table 2.4 BUS PASSENGER TRIP AMONG MINDANAO

First,

REGIONS, [976

( TRIPS / DAY)

ORIGIN X18 X X1 Xt oRToING | % SHARE

X é O L] 3 3 2 o

X 30 1,372 948 796 3,147 30

Xl I 832 4,538 4l 6,092 56

Xit 76 959 242 228 1,505 14
TOTAL DESTINATIONS 1z 3,l69 5,731 1,738 16,756 00

% SHARE | 29 54 s 100

Note: Figures above are numbars of samples taken

Source: NTSS

The above table supports the following comments;

i)} Movements between points within same region represent
The share of

intra-regional travels to total is particularly high

more than half, or 57%, of total trips.

in Region XI, in which Davao City exists.

ii) The few intra-regional trips registered in Region XII

is explained by the discouraging road conditions between

the northern and souther parts of the region and the

poor security in the region.
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Region XI (which includes Davao City) shows a limited road
trafficybetween itself and surrounding regions, which is more or"
less true with all regions of Mindanao. On this island, road
transportation activities are confined to each of relatively
small isclated traffic shperes centering around such major cities
as Davao, Cagayvan de Oro, and Butuan.

Inter-provincial passenger flows via provincial buses have
been translated into an OD table as shown in Table 2.5.

Despite said limitations of the data and the fact that the data
is based on samples, and, therefore, unreliable in terms of

absolute values, the following are indicated.

i) Passenger flow is most vigorous around Davao City,
such as in Davao del Sur and Davac del Horte. The
radius of influence of Davao City extends beyond the
boundary of Region XI but reaches only to parts of
Maguindanao of Region XII, Agusan del Norte of Region

X, and so forth.
ii) Next vigorous passenger flow is seen in Misamis

Oriental of Region X, which encompasses: Cagayan de Oro.
Cagayan de Oro has much communication with Iligan
{Lanac del Norte}.

iii) Agusan del Norte, which encompasses Butuan, is toc be
mentioned as the third. Butuan and the vicinity have
much communication with Davao and Cagayan de Oro and
together function as a node of provicial bus trans-

portation in Mindanao.

(3) Provincial Bus Operation in and around Davao City
Approximately 20 provincial bus operators are in business
currently in Davao City, serving in two directions, north and
south, from terminals at Bankerchan, Magsaysay, San Pedro, or
Agdao in Poblacion. The number of runs of provincial buses of
these operators to each destination are shown in Table 2.6.
The shortest northbound route is that which terminates
at Tagum (approximately 40 kilometers) and the longest, at
Cagayan de Oro (about 400 kilometers).

- 5] -



SS1N :e2inos

- 52 -

wommhwm_v 221 689 1¥) b2 |oo2| 02t 692 lc1z1[ 199 | 199|902 | 1611|112 | 62 | Zog{bBE | 86 |02 Tviol

) 1 1|t ¢ Ly¥vany NvY1ns

8¢ € 1| 2 s Jle | R z e OLV8V10D HINON
91t |29 |8bl z le z |lis]ol |es e |z e |6 OVNVANINOVA | 11X
X 1 I 2 I 8 ¥NS 130 .0YNY
HEO"I z |s 2 6l |2 fg | Joezfan he |z |21 |eo |e 3J1HON 130 OVNY

OEl i _ z |v |z |1 L _ cz |69 1 ¥NS 130 ovolans
28 v |1 pez (0116 |5 |1 8 IVINIINO OVAYG
zeo'e|ls leevtinn e ot [1g |ees o6 |99b (82 |ob |s |2 |esisig|e |9 ¥ns 7130 OVAVA | iX
A gt | el 2 |o 86l |g88e’l G5 (2 2 LE | 821 ] JLHEON 130 OVAVQ
evo g1 |11 |2 e 1z g1 |eev| 1g 9 |91 |z [z o1 |81 OLVEVL0D HINOS
€og 1 2z len |1 |1 |2 |2 o1 |1 or. [2¥ 31YON 130 OVOldNS
8t2t| | 1 e |e8 lees|e |z |12 | &1 |6 |[s8g 62 |1 |e& |esz|iz [¢ IVINIINO SIAVSIN

b v _ 2 1 Zz |1 TVLNIADI0 SINVSIA

9. s |g2 |1 [t iz [s e |8 6 |2 Nonang | X
211 E 1 lge |z lez |s ¥ |2 |9 ! 62 8NS 130 NVSNOVY
2681 | 1 § | |11 g {122]9 |o082|az 1S |06 |9eciz & |coz g T |3L40N 7130 NVSNOY

8 ] 2 1 1 ! 1 ! dNS 130 VONVOBWYZ

b 1 i R RItoN 130 vonvoanvz| o

w = ~ - [71] Q o o n w0 m b=) = ]

s |E|alB3 2|25 (|8 |2|2|al5|2la|5|B|8 |2t _.

= : o c » 50 » B P2y o 5 2 -5 71 o £ =

- R I = o | O] B o | o o |3 e 7 = | = 4 W o o ol

“181gl8 ezl |glel=z(8 % olal8lalclnl.

d w e 31217 ]3 S B I

(kop/sdil}) 9261 ‘SIONIAOML OUNVANIN ONORWVY di¥l ¥3ON3SVd sng §°2 3Lqel




Table 2.6 FREQUENCY OF PROVINCIAL BUS

BY DESTINATION, 1979

SERVICE FROM DAVAD CITY

DESTINATION

DAILY NUMBER
OF DEPARTURES

ESTIMATED NUMBER OF PASSENGERS
PER DAY AND PER DIRECTION

NORTH BOUND

CAGAYAN DE ORQ 57 1,122

TAGUM 41 902
§T0. TOMAS 40 88O
MATI 37 8lq
BUTUAN 23 506
COMPOSTELA 21 462
NEW BATAAN [5 330
MONKAYQ 13 288
MANGAGOY 13 286
SEGABOY ] 132
NABUNTURAN ] 132
SURIGAO 3 66
MASARA 2 44
CAMANL ANGAN 2 44
TANDAG | 22
TOTAL 274 6,028
SOUHT BOUND

MIRAL 75 1,650

COTABATO 69 1,518

GENERAL SANTOS 57 1,254

MALITA 51 I, 122

KIDAPAWAN 37 814

DIGOS a2 704
MARBEL 30 660
TACURONG 23 506

MALALAG 16 352

MAITUM 3 66

TOTAL 393 8,646

GRAND TOTAL 667 14,874
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Most of the routes remain within Davao del Norte and Davac
Oriental of Region XI, but about 30% of them go to Cagayan de
Oro, Butuan, or Surigao.

The shortest southbound route is that which ends at Digos
{about 50 kilometers) and the longest, at Cotabatc {about 200
kilometers). The shortest of provincial bus routes--both north-
bound and southbound alike--is longer than the longest of
jeepney routes, and this shows a clear division of work between
modes of transportation by route distance. Among southbound
routes, Davaoc shows the heaviest communication with Maguindanao
Province of Region XII (with about 50% of total bus runs),
followed by Davao del Sur and Scuth Cotabato Provinces of Region
XI.

Although direct comparison is unreasonable due to dissimilar
survey methods, the above data shows somewhat greater inter-
regional passenger flows than did the NTSS data, provided that
they agree in the finding that the radius of influence of Davao
City is limited to portions of the southeastexn and northern

parts of Mindanao Island.

Goods Transport

(1) General

The transportation of goods on Mindanao Island is performed
practically all by such cargo vehicles as Yans/pick-up trucks,
light trucks, heavy trucks (including truck-trailors), with
few goods carried by jeepneys or provincial buses. These cargo
vehicles represent approximately 30% of the total volume of
goods flow in entire Mindanac (vans/pick-up trucks representing
12%, light trucks, 17%, and heavy trucks, 1%), but this ratio is
low at about 15% in areas where economic activities are high,
such as in Region XI.(see Table 2.3).

Light trucks count (average capacity of 6.6 tons) the
largest of all cargo vehicles, followed by vans/pick-up trucks
(average capacity of 1.5 tons). Heavy trucks (average capacity

of 11.2 tons) are very few in number. In consideration of traffic
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volume and per-vehicle capacity, therefore, it can be asserted

that the majority of goods are carried by light trucks.

The

average loading factor of cargo vehicles is 65%, but that of

vans/pick-up trucks is low and that of heavy trucks is high.

Said average factor is, however, about 10% lower than such average

factor on Luzon Island, indicating that goods transportation

demand is still not so large on Mindanao Island.

that of passenger vehicle trips.

The length of cargo vehicle trips is generally greater than

The large proportion of total

volume of goods which cargo vehicles represent in rural areas is

not only b ecause of small number of passenger vehicles in such

areas, but also because of the long cargo vehicle trip length.

Overloading of cargo vehicles is less severe than on Luzon

Island but is quite common on Mindanao, where large trucks

loaded up to about 250% of capacity are not area.

The over-

loading practice is believed chiefly attributable to the fact

that current tarrif of P0.40 to 0.50 per ton per kilometer

{although official tariff established by BOT is P0.50 to 0.60/

ton/kilometer) is, at the loading factor of 100%, bearly enough

to pay for the estimated running expense of B0.30 per ton per

kilometer.
Table 2.7 LOADING CHARACTERISTICS OF GOOD VEHICLES, MINDANAD 1975
VEHICLE SHARE IN TOTAL| AVERAGE | AVERAGE L OADING SHARE I[N
TYPE VEHICULAR LOAD CAPACITY FACTOR TOTAL GOQODS
TRAFFIC (%) (tons} (tons} TRANSPORTED (%)
VAN/PICK-UP 12 0.5 1.5 0.36 5
LIGHT TRUCK |7 4.5 6.6 0.69 B5
HEAVY TRUCK | 8.6 1.2 .77 £}
TOTAL 30 3.0 4.7 0.65 100
Source: NTSS
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{2} Goods Flow in Mindanao
The 1975 NTSS Survey findings is the only data available
also on goods flow in Mindanao, although its statistical relia-
bility is limited.

Inter-regional goods flow is shown in'Table 2.8.

The flows indicated for Regions X and XI represent 38% and
43%, respectively, of the total goods flow in Mindanao, showing

that economic activities are high in these The flow

regions.
of goods is particularly vigorous in and around Cagayan de Oro
of Region X and Davao of Region XI.

The situation noted with regard to passenger flow via
provincial buses is also true but is even more apparent with

regard to goods flow via carge vehicles--more apparent because

Table 2.8 REGIONAL GOODS FLOWS IN MINDANAO, 1975 (tons/day)
RE GION INTRA- REGIONAL OUTGOING INCOMING TOTAL
FLOW FLOW FLOW FLOW
1X 791 131 63 888
X 5,255 485 642 5,819
X1 6,181 430 6%9 6,735
Xt 1,372 85| __;13 2,054
TOTAL 13,599 1,897 LB9T 15,496
Source: NTSS
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goods flow more heavily depends on marine, rather than road,
transportation than does passenger flow; the total volume of
inter-regional goods flow via rcad transportation is much smaller
than that of intra-regional flow. Improvement of roads and
security level in Mindanao will result in a higher share of road
transportation in total goods flow.

The greatest inter-regional good flow of 872 tons per day
is seen between Regions XI and XII, followed by 623 tons per
day between Regions X and XII and 359 tons per day between
Regions X and XI. Almost no goods flow via road transportation
is seen in and out of Region IX, which heavily relies on marine
transportation because of very poor road conditions.

In comparison to the intra-regional goods flow of 88% of
total, intra-provincial goods flow is only 46% of total.

Davao del Sur and Misamis Oriental cccupy substantial shares
of total inter-provincial goods flow. The former encompasses
Davao City and the latter, Cagayan de Oro, but bhoth show greater
volumes of influx than outflow, presumably because of large
volumes of agricultural products shipped 3 in via the ports and
of high consumption in these cities. In terms of share in inter-
provincial goods flow, these two provinces are followed by Bukid-
non and Davac del Norte, but the volume of outgoing goods from
these provinces is greater than incoming, both shipping out
more than 1,000 tons per day of goods each, Bukidnon to Misamis
Oriental and Davao del Norte to Daval del Sur. These two chan-
nels represent a large volume of goods flow, all other inter-
provincial channels in Mindanao being insignificant with only

less than 500 tons per day each. (See Fig. 2.1)
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Fig. 2.1 Inter-Provincial Goods Flow in Mindanao, 1975
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A number of provinces show no goods flowing in from or
out to some other province in the same region. Typical pairs

of such provinces are:

Maguindanac - Lanas del Norte/Sun
Surigaoc del Sun - Davao del Norte/Sun

Zamboanga del Neorte - All other Provinces

The indicated total absence of inter-provincial goods flow
is attributed to under- developed roads and poor security, but,
in addition, the gquestionable reliability level of the NTSS data
may partly be responsible for this indication,

Of the items of goods transported, agricultural products
represent an overwhelming majority-=-60% of more of goods flowing
into Davao City or Cagayan de Oro City. In general, agricultural
and forestry products and mineral ores constitute a majority of
goods flowing from rural areas to urban, while construction
materials, processed foods, and agricultural products are the

mainstream flowing in the opposite direction.

(3) Goods Flows in and around Davao City

The 1975 NTSS Commodity Flow Survey utilized two survey
stations in Davao City: Tibungco on Davao-Agusan Road and Matina
on Davao-Cotabato Road.

The re-tabulations of the prime data obtained through this
Survey are presented in Table 2.9. It should be noted that the
values shown on this Table, which present a cross-section of
goods flow between Tibungco and Matina, do not necessarily
represent inter-provincial long distant trips.

Goods flow in and around Davao City may be characterized
as follows:

i) Influx is more than double the volume of ocutgoing
goods—-a trend similarly shown by inter-provincial goods
flow.

ii) Goods flow is greater to and from north than flow to
and from mouth. Outflow volume is about the same in

both directions, but influx from north reaches 1.5 tomes

- 59 -



iii)

iv)

v)

vi)

that from south, making the total flow to and from
north 1.3 times that of total southern flow.
Agricultural and forestry products—-such as fruits,
vegetables, coconuts, copra, and timbers--represent a
majority of goods flowing from both north and south as
a general trend. Aside from this trend, unique product
flowing from north is mineral ores from Davao del Norte
or Davac del Sur (Davao City) and that from south

is beverages shipped from bottling plants in the vigi-
nity of Talomo or Lumoy in Davao City, the hauling
distance being rather short in both cases.

Industrial products--such as chemical products,

cement, and petroleum products--represent a majority

of goods flowing to both north and south. A fair volume--
although less than influx--of agricultural and forestry
products is being shipped out from Davao City, suggest-
ing that Davao is performing the function of a sort of
distribution center.

The origins and destinations of goods flowing to and
from Davac City are concentrated in neighboring provin-
ces such as Davao del Sur, Davao del Norte, and South
Cotabato, making the distance of transpoftation rather
short.

Light trucks with a capacity of 6 to 7 tons are most
commonly used, but the utilization of vans/pickup trucks
is high for the transportation of meats, tobacco
products, textile products, and electric appliances and
that of large trucks (11 to 12 tons) is high for the
transportation of coconuts, timber, cement, non-ferrous

metal construction materials, and beverages.

- 60 -



oo SS1 N wodp papdwoday 1 8dINos
zig's | soz'e {209'y j0E8Y | 992 vo0’l iovo's | 1822 | 692°8| 1s8'2 | 161% 268" |piol |
S v I 9F 62 L B L1 I SOl 1L e [oadsnpul Jayio
4 & £C FAA 61 ] 02 21 g 2l s} A jadpddy  Gulioap pup  BlHxe)
] £ [ 21 €l 14 6 + 1 4] 61 G2 saouprddy jpduoydey Pub JBII4S6I3
vEl 9¢1 8 [+]] bE g9 18 []] 28 0% €2 VA juswdinbg  jJodsupll pub AJaLyIowy
e ve - [+] 62 1 £9 4] 11 [s]-] gt 4 S1ONpold [0 PUD  |PIBK
06¢ 9Zg v9 58 el €1 vee 862 j: F e all o8 cE Sionpoid Wwnejolad
1 1 - | ! - 025'e - oes'e | 882 - BEZ F|pIsuIN |
LA=LS 8il 81e- 99 P X 68 1€1 14 421 ag 14 <e 501040  LOIJONJISUOD |DIBY -UDN !
£l 14 2 21 Sl 2 G6 o8 j+1} 12 61 2 EL: 4 PELE]
4 SE L ov 82 [ 1€ 92 & vl 15 21 $1onpold BuisSUDa)y pub BUuiysDa
bET a3l 0oL B8 89 [+]4 obgE £t LABE 501 (A £ sipuipjuod  Kjdw3
B 8 - 3] 8 1 9 9 - Sl L - $)onposg Jedod
2N Gl 66 89 14 44 61 PEl gl 26 28 SE S1aNpold  |DdlWeLD
I8¢ 202 6L 9l 98 oeZ F2.4°] 161 [2}:1 091! £9 L& Jaqui]l Ppessedsntd
922 £8) v G€ s} S Sbe GEC Ol 8t v L wawed
1 a1 ! FA £ t 1t -4 - 1€ 1£ - sjonpoud 030G0)
gov" | g1l ggzy | BSe SE £22 264 BbS 6 2E 1 811 v aboJiaAsg
+8 19 €T Ge L1 8 Bl 12 FA - 08 8 12 Spaad |ouwiuy
o&e 921 vel 0E 21 £1 8 2 9 12 G1 9 sionpold  Jobng  pup Jodng
cel 68 £€ 501 6L g 211 a6 9l €62 [sra ve poeed passedn.g
L2 5 e 0l S g 1 | - v 14 - DIy nataby  JaY)
80t 621 111 9L GE 1t CEV 01 ceb =34 8 F A s400posd  i5eled Jayjp pup sbo]
+ - L ! - 1 - - - - - - B 8uD] JDBNS
£ - £ 1 - 1 P - - - - - 022D0GR}
21 1 9] g I 9 01 - 50! 8¢ - 82 sjanpold  ©I0GY Pup pI0AY
99 14 29 0% 8 44 L4 t St 8L i e f3jnod  pub NIOISaAIT]
[s )1 il =) 62 bl g1 FA o1 Fa 1t og i1 S§3NpOJY  BUIIO JeYl) PUD YSl4 ysaug
,Imbw; YE1 120" £E02 12 c8i €08 11 261"l | 692 £ S92 pJdon pup INUDICD
188 t 1 L0E IFA £1 BSI g2l | 621 g0'1 | ¥GE [41-1 [ s} sa|gplabBas  pUD S)INId Yysadd
hrd - | -4 c 1 1 L2 - bt L - FA sjpaJesd  Jeyip
£L Q1 £9 44 [4 02 88 4 ab 99 0l 95 uied PO
62y BE 16€ 66 - ce i € ¥9 ot ve 2e ui0) pejiiwun
50¢e 81 861 O 1 BE ¥51 BO! 9t a8l 6E 6¢ 831y
cES Se 202 44 9 SE 4341 £2 (44! o€ S G2 ApiDg
10le} 00 u 12ioi ino uj IDjoL ing n 10401 no vl
way) $poos
feq s sabouuo Ao/ 3e1a1dopn JO CON foq s sebouuo) Apg 7 S1514BA, JO 0N

f119

DBAEQ UL MOlJ SPO0Y §°Z algey

- 6] -



Sea Transport in Mindanao

Passenger Transport

(1) General

Marine transportation has a large share in passenger travels
between points in Mindanac and is in competition with road
transportation. However, the utilization of provincial buses
has reached a substantial level on such major route as Cotabato-
Davao-Butuan-Cagayan de Oro, as pointed ocut in the preceding sub-
chapter, and the importance of marine transportation in passenger
travel in Mindanac has been on the gradual decrease as the
island's roads have recently been improved. Only in Region IX,
which encompasses Zamboanga and where roads are still poor, heavy

reliance on marine--and sometimes air--transport continues.

In contract to the declining share in Passenger transpor-
tation within Mindanac, the number of marine passengers between
Mindanao and other islands has been increasing by more than 10%
each year. While marine and air transportation is available for
inter-insular travels, the utilization of air transportation is

limited to those with sufficient income to be able to afford the

" ailr fares.

(2) Passenger Flows

In the absence of statistical data on the origins and des-
tinations of marine bassengers, the passenger departures and
érrivals counted by the Philippine Port Authority at each sea-
port are tabulated in Table 2.10.

As indicated, the number of marine passengers originating
from and terminating at Zamboanga is by far the greatest at
about 58% of all ports, the second being only about 13% shown by
Iligan. Zamboanga enjoys a number of peculiar benefits including
the fact that it is a transit port on Indonesia-Philippines route,
but the scale of its economic activities is smaller than those
of Davao and Cagayan de Oro. Difficulty of passenger travel
via road is the only possible explanation of the indicated over-

whelmingly large number of marine passengers,
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2.3.2

Table 2.10 ESTIMATED PORT PASSENOER TRAFFIC IN MINDANAD, 1078

PORT DISTRICT N::::E!F:-.‘OF NUMBER OF PASSENOERS
EMABARKED | DISEMBARKED TOTAL
CAGAYAN DE ORD 1,698 287,132 198,702 483418
Davah 2,18 120,182 = 101,780 221972
ILIGAN 4,584 288,298 ' 237,900 803,193
TAMBOANGA 14,4358 L33, 200 L1%8400 2,301,783
_GENERAL SANTOS 4,540 #1,804 tir.e3a 208,439
SURIOAD 3,724 i, 390 113,908 195,393
MASAD (BUTUAN) 2,300 20,844 20308 41,232
TOTAL 38,720 LOTe, a0 1,e5TITE 3,978,830

Source: (978 PP A Annval Statisticel Report

In fact, a large number of ferry boats connect Zamboanga with
Cotabato, Iligan, Cagayan de Oro, Davac, and Sulu--a sheer
contrast to Davao, where ferry connection is with offshore
locations such as Metro Manila and Cebu.

In the case of Davao, procincial bus passengers are esti-
mated at 50 to 70 times the ferry boat passengers and it is
assumed that the vast majority of passengers travelling to
destinations within the island, with the exception of Zamboanga,

go by provincial buses.
Goods Transport

{l) General

While it is only a matter of course that marine transporta-
tion emjoys 100% share of inter-island goods transportation, it
occupies an extremely large share also in goods flow within
Mindanao, where trucks play only an insignificant role except
in and around Davac and Cagayan de Oro. According to MOTC
estimate, the share of intra-island goods flow in total volume
of cargo handled at all ports of Mindanao is 36%--a marked dif-
ference from Luzon, whose comparable rate is only 13%. Relative
advantage of marine transportation generally increases as
transportation distance becomes longer. In the case of Mindanao,
however, the following factors constitute additional benefit
in favor of marine transportation: ({(a} that the island is large
and the shoxe line is long, {b) that roads are yet toc be deve-
loped, and (¢} that the hinter land of the port cities is small
and, therefore, road transportation to and from ports invelves

only short distances. (See Fig. 2.2)
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Table 2.11 NUMBER OF PORTS IN MINDANAO, 1978
Sub-Ports |Other Nationa! | Private ports
Port District Base Ports and and Municipal and Total
National Ports Ports oftshore orea
Cagayan de oro | 0 4 16 2l
Davao | i | [ 1l 14
lligan | 2 i (4 18
Zamboanga [ 49 o} 20 25
Ganeral Santos | 2 0 4 7
Surigao l ! 0 2 4
Masao (Butuan} | 2 0 22 25
Mindanoo ({total) 7 12 ] - B9 Ha
Phillppines (8 42 20 185 265
Seurce: 978 PPA Annual Statistical Report
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The number of ports of various categories existing in
Mindanao is shown in Table 2.1l1l. All 6 of the 7 base ports
(that is, excluding Masao) handled more than 200,000 tons of
cargo in 1978, when, in Luzon, Manila was the only port handling
cargo in excess of 200,000 tons. The level of port development

is relatively high in Mindanao.

(2) Goods Flows

PPA maintans statistics on, in addition to number of
passengers, the volume of carge handled at each port (see Table
2.12).,

Goods flow presents an entirely different picture from pas-
senger flow: Zamboanga drops to a low position in terms of
cargo volume, while Cagayan de Oro, Davao, and Iligan emerge to
high ranks. This is because most of cargo is moved inter-island
(unlike passengers) and is immune from local road condition
within Mindanao.. In this sense, it is reascnable to say that
the volume of goods reflects more directly the level of local
economic activities than does the number of passengers.

Marine cargo flow in Mindanao is characterized by a high ratio
of foreign cargo to the total handling. While more domestic
carge than foreign is handled in four port districts--Iligan,
Zamboanga, General Santos, and Masao—-substantiai volumes of
foreign cargo handled at Cagayan de Oro and Davao bring the
overall ratio of foreign cargo to approximately 61% (imports,
24% , and exports, 37%). International cargo flow is particu-
larly vigorous through Cagayan de Oro, where the volumes of
both imports and exports exceed the average by far. Another
noteworthy phenomenon is the very high ratio of exports to total
cargo handling at Davao, where net export surplus is greater
than at Cagayan de Oro.

Inversely, substantial net domestic cargo "import" sur-
Pluses have been registered in Mindanac, as affected by excess
inflow of domestic cargo over outflow at the same two important

Ports: Cagayan de Oro and Davao.
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Agricultural and forestry products--such as lumber, plywood,

sugar, c¢orn, copra, and coconut cil--are popular items which

flow out of Mindanao, and processed foods and sundry goods are

popular inflow goods, provided, however, that at Cagaya de Oro

imports are uniquely characterized by a large volume of iron

are and exports, by sintered ore.

Davac follows said general

pattern of Mindanao, provided that pulp, paper, banana, and

other fruits are "exported" from Davao in addition.

City, cargo handling volume at private ports is very large

(57% of all cargc and 61% of foreign cargo).

In Davao

Table 2.12 DOMESTIC AND FOREIGN CARGO TONNAGE BY PORT DISTRICT, 1978

DOMESTIC CARGC TONNAGE FOREIGN CARGO TONNAGE
PORT OISTRICT
TOTAL INWARD | OUTWARD| TOTAL IMPORT EXPORT
CAGAYAN DE ORO 1,754,020 |1,296,930 457,090(8,/82,762 {3,834,944|4,347,818
DAVAO 1,947,762 |1,|74,788 772,974 12,061,336 192,549 |1,868,787
ILIGAN 1,508,317 645,211 863,106 [1,049,624 | 502,603} 546,931
ZAMBOANGA 1,212,394 829,553 | 382,841 | 576,016 4,770 5?‘1.246
GENERAL SANTOS 1,249,751 | 598,634 | 651,117 438,688 50,039 | 388,649
SURIGAOQ 405,328 | 196,359 208,969 | 8i8,783 | 735,414 83,369
MASAO (BUTUAN} 361,320 | 150,081 211,239 | 254,992 557 | 254,435
TOTAL 8,438,892 |4,891,566 |3,547,336 |13,382,201 5,320,968 1B,06[,235
Source . 1978 PPA Annual Statistical Report
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CHAPTER 3
CURRENT STATUS OF ROAD TRAFFIC

Road Network Structure

Davao City is located in the southeastern part of Mindanao
Island and constitutes one of important land and sea transportation
terminals in the eastern part. (Fig. 3.1).

In .this city, which has developed generally in the shape of
a belt extending in the north-south direction along the shore
line, roads are positioned to meet the demand which has arisen
also in parallel to the shore line. The skelton road running
from north to south goes through Poblacion, the nucleus of the
city which is positioned in about the center of the city
(Fig. 3.2, 3.3).

McArthur Highway, which connects Toril in south with Pobla-
cion, runs across the Davac River and handles a traffic of about
30,000 vehicles per day. The road network depends on McArthur
Highway and a route which branches off from it and runs through

Ecoland and across Bolton Bridge for handling traffic from south.

Davao—-Agusan Road, which extends from Poblacion toward north
along the shore line, is important in that it is the only truck
road which connects the industrial areas of Sasa and Panakan and
Airport with Poblacien.

Diversion Road, which is positioned in the mountain side
at about 8 kilometers from Poblacion, somewhat embraces Poblacion
and serves traffic by-passing poblacion. The road-side area is
not yet urbanized, and the volume of traffic on this road is

very small at about 2 to 4 thousand vehicles per day
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Davao~Bukindon Reoad, which runs from inland area to the sea-
side part of the city, is the only truck road which connect
agricultural production area with consumption area and is also
important as road to support foreign trade activities. This road
will become very important fuse to " ignite" industrial activities
in the city by offering the shortest route to connect the indust-
rial areas in the northern part of Mindanao with Davao when the
section of this road in inland part which is currently non-passable
for automobile will be mended.

Important routes in Poblacion are J.P. Laurel, Quirino Avenue,
Quezon Boulvard, Recto Avenue, Magsaysay Avenue, and Pichon Avenue.
The road network of Poblacion is formed by 11 national roads in-
cluding said 6, which are likned with each other, as well as by

city roads, which are organically connected with the national

roads.

on the whole the road network of Poblacion is densely distri-
buted, but is not without any problem from traffic handling and
safety standpoints, as indicated by the existence of some 5-leg

or 6-leg inter-sections.
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3.2 Current Status of Road Facilities

(1) Road Maintenance
Depending on jurisdiction for maintenance, roads in Davao

City are classified into:

(1) National roads
(ii) Barangay roads
{(iii) National-aided city roads

(iv) City roads

National and barangay roads are managed and maintained by
the District Engineer's Office, while national-aided city road
a and city roads are managed and maintained by the City Engineer's
Office.

An inventory of existing road facilities in Davao City is
shown in Table 3.1, The City's road network, whose total road
extention is 1,731 kilometers, consits of national roads for a
total extention of 204 kilometers {12%)}, city roads for 446.5
kilometers (26%), and barangay rocads for 1,080.3 kilometers (62%).
Overall pavement ratio of these roads is very low at cnly 17%

(284 kilometers out of the total 1,731). While 57% of national
roads is paved, pavement ratio is very low for city roads at 15%
and barangay roads at 9%.

Even some of important national roads still have unpaved
secticons, such as in the case of R. Castillo Avenue and Ma-a
Road, as shown in Figure 3.4,3.5., Particularly in the case of
R. Castillo Avenue, the volume of traffic is only about 2,000
vehicles per day because of the existence of unpaved sections,
even though this road offers the shortest route for traffic
flowing into Poblacion. J.P. Laurel Avenue and Quezon Boulvard
are paved, but the surface condition is poor and inadequate maint-
enance is evident. The inferior condition of these trunk roads
is referetted in view of dercgatory effect on the safety, economy,

and amenity of traffic.
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From the aspect of spational function of road, Poblacation
shows bearly satisfactory levels of road density (at 8.2%) and
road ratio {(at 14.7%) (see Table 3.1), but the function is low
in other districts. Average road space per capita, on the other
hand, is the smallest in Poblacion, reflecting the high population

concentration there.

Table 3.1 Condition of Existing Road/Street

3
blatrict Road Length avement Road 'ﬂ.o:d Ie;gt;h .Roaga:rnn
National Barangay City Total National Barangay City Total Density Ratio 1000-Person Million-Person
peblaci 25.4 - 58,8 B84.2 25.2 - 37,7 62.9 8.2 l4.7 0.69 0.12
acton {30 (70 (100} 64y (77
12,6 88.5 20,9 122.0 12.6 - - 12,6 1.9 2.1 0.32
a . . .
unawan {10 (731 07 (100) {10
16.6  117.0 31.3 164.9 13.9 - - 13.9 1.8 2.0 2.19 0.25
Buhangin (10} () (19 (84) (8)
ralong 42.8 92.7 47.8 183.3  42.8 0.0 6.1 58.9 1,7 2.4 2.56 0.37
(23) (51} (26) {100} (1) (13) (32)
roril 9.8  372.3 44,4 426.5 9.8 13.0 6.2 29.0 1.2 3.1 7.66 0.88
2) (88) {10 (100} 3y (1) (N
97.1  409.B 243.2 750.1 15.7 6.5 10.7 32.9 - - - -
Others 13 {55) (32) 1161 (2) (4 (4
Total 04,3 1080.3 446.4 1731 120.0 29.5 23.0 172.5 - - - -
{12 {62) (26) {59) {3 (5) (10
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CHAPTER 4
ROAD TRAFFIC CHARACTERISTICS

4.1 Road Traffic Characteristics

(1) Traffic Volume on Major Roads

Traffic counts on major roads are graphically presented
in Figure 4.1,4.2 McArthur Highway and Davao-Agusan Road,
running from north to south, constitute the artery of Davao
City, and the volume of traffic between toril and Buhangin
is currently about 10,000 vehicles per day.

Traffic on this north-south trunk road becomes great
near the edge of Poblacion and reaches about 30,000 veicles
per day at Bankerohan Bridge over the Davao River, on the
south side of Poblacion; that at Bolton Bridge is about
10,000 vehicles per day.

On the other hand, traffic flowing into poblacion from
north mostly passes through J.P. Laurel Avenue, on which tra-
ffic is 12,000 to 20,000 vehicles per day.

Within Poblacion, heavy traffic roads are R. Magsaysay
Avenue with 30,000 vehicles per day and C. Recto Avenue,

A. Pichon Street, and San Pedro Avenue with 15,000 to 20,000

vehicles per day each.

(2) Daily Traffic Fluctuations

Fluctuations by the day of week of the volume of traffic
on R. Magsaysay Avenue and at Bankerchan Bridge are shown
in Table 4.1 and Figure 4.3.

Cn R. Magsaysay Avenue, traffic is the lightest on
Sundays at about 67% of that on Mendays, when traffic reaches
maximum. Traffic volume stays about equal on other days of
the week, which is a general trend observed in the Philippines.
' Daily fluctuations of traffic at Bankerohan Bridge
follows generally the same pattern as that on R. Magsaysay
Avenue, provided that Sunday traffic is heavier at the former
than on the latter, presumably because of goods delivery and

shopper traffic headed to the market on Sundays.
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About equal volume of traffic is observed to flow in 50th

directions on voads within the urban area. However, traffic

flowing from suburban to

urban area is 60% to 70% of the both

direction total during the morning peak hours, and evening peak

hours, clearly reflecting the commutationed movement of workers

and students living in the suburban areas.

Table 4,1 Daily

Fluctuations of Traffic

Station Sunday Monday

Tuesday Wednesday Thursday Friday Saturday

Traffic Volume 23,240 26,852

26,194 25,374 25,083 25,796 25,261

ation (%) 68 100

94 95 93 94 92

g
£ {VEH/DAY)
E é Daily Fluctu-
g y 86 100 98 94 93 96 94
= ation (%)
Bt Traffic Volume 15 966 37,089 26,311 26,533 25,977 26,421 25,640
a (VEH/DAY) !
o Q
1+
% & Daily Fluctu-
=

Note: (1) Traffic Volume is

(2) Daily fluctuation

15 hours traffic count. (6:00 am - 9:00 pm)

is based on traffic volume on Monday.
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Fig. 4.3 Daily Variation
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(3) Hourly Distribution of Traffic

Hourly distribution of daily traffic on R. Magsaysay Avenue
and at Bankerohan Bridge is shown in Figure 4.4.

While the two counting stations showed two peaks daily, one
in morning and one in afternoon, with a peak ratio of 7% alike,
the peak continue longer on R. Magsaysay Avenue than at Banker-
ohan Bridge. Moreover, the two showed different peak hours:
Magsaysay Avenue from 9:00 to 10:00 A.M. and 3:00 to 4:00 P.M.,
and Bankerohan Bridge from 7:00 to 8:00 A.M. and 5:00 to 6:00 P.M,
This difference may be explained by the greater business traffic
than commuting traffic on R, Magsaysay Avenue which occuers in a
business district. Peak ratio in urban area (7 to 8%} is generally

lower than such ratio in rural area (9 to 11%), as shown in

Table 4.2.
Table 4.2 Peak Hour Ratio

Station Tr?SZiC/gzlume Peak Hour Traffic Volume

' y) Traffic Volume Peak Hour

{Veh. /hour) Ratio (%)
Magsaysay Ave, 26,311 2,149 8.2
Bangoy ave. 19,895 1,721 8.7
Quezon Boul. 16,621 1,606 9.7
Bankerchan Br. 26,194 2,225 8.5
Bolton Br. 9,389 1,097 11.7
Davao-Agusan R. 7,856 749 9.5

Note: Traffic Volume is 15 hours traffic count.
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Fig. 4.4 24 Hours Traffic Count
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{4) Traffic by Vehicle Type

The distribution of road traffic by the type of vehicle is
presented in Table 4.3, which indicates that the ratio of public
utility vehicles to total traffic is high on Quezon Boulvard, R.
Magsaysay Avenue, and, particularly on Davaco-Agusan Road where the
ratio is approximately 50%. Thus, sublic utility vehicles and
Private cars complete in crowding the road.

Conversely, the ratio of private cars to total traffic is
high at Bolton Bridge and Bangoy Avenue. Even though Bolton

Bridge is a PUJ route, cars and jeeps represent as much as about

45% of total traffic. This fact, together with the fact that
truck traffic is also heavy, tends to show that Bolton Bridge
functions as both communting route and industrial route.

PU0Js and other public utility vehicles make frequent stops
on road, blocking the passage of other vehicles, and generally
constitute a cause for traffic congestion. Therefore, recad func-
tion and road structure should be taken into full consideration
in the formulation of public transportation plans, particularly

the route plans of PUJs.

Table 4.3 Vehicle Type Distribution at Major Road Sactions

Veh cle TYPe cap g Truck & PU
Cthers
PUJ AC Tri
Station Jeep  Plck-up TAXI ricycle  Bus (2-wheels) Tatal
4,389 2,310 a,285 5,213 4,616 28 115 1,155 26,311
Magsaysay Ave.
: 16,7 8.8 3il.5 19.8 17.6 0 0.4 5.2 100
7,165 3,034 496 162 7,084 52 &0 1,842 19,895
Bangoy Ava.
36.0 15.3 2.5 0.8 35,6 0.2 0.1 9.3 100
3,580 2,300 6,398 948 2,252 40 242 861 16,621
Quezon Boul,
21.5 13.8 38.5 5.7 13.5 0.2 1.5 5,3 100
8,662 3,596 7,075 269 4,300 32 585 1,675 26,194
Bankerohan Br.
33.1 13,7 27.0 1.0 16.4 0.1 2.2 6.5 1c0
4,147 2,552 662 41 334 28 44- 981 9,389
Holton Br,
44.2 27.2 7.1 0.4 9.9 0.3 0.4 10,5 100
1,256 1,954 3,909 26 97 9 266 473 7,990
Davac-pgaan R.
15,7 24.5 48.9 0.1 1.2 0,1 3.4 5.9 100

Note; Upper shows traffic volume and lower shows vehlcle type distribution.
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{(5) Intersection Traffic Flow

Traffic counts in each direction at major intersections are
presented in Figure 4.6.

In Davao City, 9 intersections are installed with manually
operated traffic signals, which are operated only auring the
peak hours of morning and evening. Intersections with a heavy
graffic, and therefore congested, are E. Quirino Avenue/A Fichon
Street, C.M. Recto Avenue/R. Magsaysay Avenue, and Agdao Market
Intersection. Traffic is most congested at E. Quirino Avenue/A.
Pichon Street Intersection, where a large number of vehicles
flowing on these roads make either left or right turn. With this
traffic bottleneck, traffic jam sometimes extends for over 1
kilometer.

Also safety and traffic management problems, which must be
solved, are evident at C.M. Recto Avenue/R. Magsaysay Avenue
Intersection, which has 6 legs, and Agdaoc Market Intersection,
which has 5 legs.

Traffic congestion is being aggravated by the fact that
intersections generally have no lane markings and training islands.
Therefore, it is felt essential that road markings, traffic chan-
nelization, and signal operation be given serious thoughts toward
the objectives of expanding intersection capacities and improv-

ing traffic safety.
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Fig— 4.6 Traffic Flows at Major Intersections.
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4.2 Existing Road Problems Requiring Solution

In order to identify the problems of the existing roads which
need to be solved, the existing road traffic will be assigned to
the existing road network to facilitate the qualitative and
quantitative analyses of road traffic, while utilizing the above
discussed road traffic characteristics and the findings of vehicle
running speed survey.

(1) Demand-Capacity Relationship at Major Road Cross Sections

The assignment of the existing traffic to the existing
road network resulted in the levels of congestion as illustrat-
ed in Figure 4.7. Figure 4.8 compares the traffic capacities
against traffic demand at major road cross sections, wherein
the hatched portions indicate the excess demand over the
capacity. Figure 4.8 shows that the volume of traffic oriented
toward Poblacion is large, and road sections where balance is
not maintained between demand and supply (capacity) often occur
in the perimeter of Poblacion. Excess demands at major road
cross sections have been summarized in Table 4.4.

i) Northern District {Cross Sections 1 through 6}

The volume of traffic heading to Poblasion from Bunawan/

Tibunco area in the north has gradually increased and the
volume of traffic in the vicinity of Panaka has reached
the level of 14,000 PCU per day and the concestion ratio
of 1.3. Because Diversion Road starts from the vicinity
of Panakan, traffic demand and road capacity are about
balanced at Cross Sections 5 and 6. However, roads show
uneven degrees of utilization; traffic on Davao-~Agusan
Road of 14,000 PCU per day is about twice that on Diver-
sion Road, which is 7,000 PCU per day. Therefore, in
addition to radical actions which will be needed in the
near future in view of the fact that road capacities are
nearly fully filled with demand already, measures will
be necessary to achieve a well balanced distribution of
demand individual roads, _

ii) Viecinity of Poblacion {Cross Sections 7 and 8)

The road network has J.P. Laurel Avenue and R.
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Castillo Street meet the demand of traffic flowing to
Poblacion from north (Cross Section 7) and has Bankerchan
and Bolton Bridges to serve the demand of traffic flowing
to Poblacion from scuth (Cross Section 8).,

No margin in road capacity remains at Cross Section 7.
Routes are observed to show uneven degrees of utilization;
for instance, traffic is heavy on J.P. Laurel Avenue with
traffic diverted thereto from partly unpaved R. Castillo
Street. This traffic, together with that flowing from
Buhangin Road, makes the traffic volume as much as 24,000
PCU per day at the point JF.P. Laurel Avenue reaches
Poblacion, where congestion ratio is 1.6.

At Cross Section 8, road capacity has already become
insufficient to meet the demand, and congestion ratio has
reached 2.5 at the heavily utilized Bankerchan Bridge,
where traffic jam extends for more than 1 kilometer in
the morning and evening peak hours.

Uneven degrees of utilization is observed at this Cross
Section also; traffic utilizing Bankerohan Bridge has
reached 27,000 PCU per day or about twice that of Bolton
Bridge.

The existing facilities are insufficient in capacity
at both northern and southern cross sections, and the
expansion of capacities of these roads will be required
in addition to the leveling off of traffic utilization
among routes.

{iii) Southern District (Cross Sections 2 through 12)

The demand of traffic flowing to Poblacion from the
direction of Talomo and Toril has reached approximately
19,000 PCU per day. Congestion ratio is particularly
high at 1.6 at Cross Section 10, due to the influx and
ad-misture of traffic from Calinan way, indicating the
inadequcy capacity of the existing roads.

Demand and capacity are about in balance with each

other at other cross sections.
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Table 4.4 Demand and Supply Relationship at Major Road Sections

Present Road 1979 Excess Volume
Section ( lggpggtil%ay) Present ADT  Congestion oflg;agié‘;
(100 PCU) Degree
l}/ 110 84 0.8 -
2 110 103 0.9 -
3 110 110 l.0 -
4 110 130 1.3 292/
5 240 178 0.7 -
6 240 204 0.9 -
i 390 400 1.0 10
B 330 431 1.3 101
9 220 185 0.8 -
10 110 171 1.6 61
11 110 101 0.9 -
12 110 41 0.4 -

1/ : Section on Nunbers Correspond to those of Fig. 4.8
2/ : Excess Volume of Traffic = Total Traffic Volume

- Existing Road Capacity
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(2) Demand~Capacity Relationship by Route

The degree of congestion on each route is illustrated in

Figures 4.7 and 4.8,

Highly congested ro-tes are concentrated within and on the

perimeter of Poblacion, most of which are PUJ routes. They are:

Vicinity of Bankerohan Bridge
A. Pichon Street

C.M. Recto Avenue

J.P. Laurel Avenue

Lapu Lapu Avenue

In addition, congestion ratios of 1.0 to 1.5 are indicated
on the following routes, for which some solution will be

necessary:

Quezon Boulvard
E. Quirino Avenue
L. Garcia Street

Santa Ana Avenue

Points of traffic congestion are ubiquitous in other district,
too, and, as seen in the preceding sub-chapter, traffic jam has
occured on Davao-Agusan Road near Panakan and on Davao-Cotabato

Road near Talamo.
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(3) Road Network Characteristics

The determination of road function (how the road is being
used) is vitally important to the formulation of a policy for
road maintenance/development. Some roads will have to meet the
passage of a large volume of traffic, while some others will be
required to support the movement of traffic at a high speed.
Still some other roads will be expected to support the activities
of life within the distriect in which they exist. Defferent road

functions will call for different road structures.

Road functions can be classified as presented in Figure 4.9

based on the volume of assigned traffic and trip length.

Classification by Road Function

Trip Length

I
I
1
:
i
10kmp--------- e et
l
]
1
[}
L]

Traffic Volume (PCU/Day}
(Road Function Categories)

I: Major trunk roads to serve a large volume of traffic
moving between points within a large area, which are regquired to
have a large capacity and capability to support high speed

traffic.

II: Roads which serve a wide area, which are not regquired
to have a large capacity but must be capable of tolerating high

speed traffic.

III: Urban trunk roads which does not necessarily cover a
wide area but are required to withstand a large volume of

traffic moving between districts.
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IV: Roads to support the activities of life within a dis-
trict, which cover a rather small area and support a rather

small traffic volume.

By function, major roads are classified as follows:
[Category I]
Davao-Agusan Road (J.P. Laurel Avenue)
Davac-Cotabato Road (McArthur Highway)

[Category II}

Diversion Road
Calinan Road
Bolton Bridge Road

[Category III]

A, Pichon Street
Quezon Boulvard

E. Quirino Avenue
C.M. Recto Avenue

M., Magsaysay Avenue, etc.
[Category IV]
All other roads are characterized as local roads.

It is believed that the determination of the character of

relevant roads will help the designing of future road develop-

tment plans.
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{4) Present Vehicle Operation Speed

Most of trunk roads in Davac City have a PUJ route,
Vehicle operation speed survey finding$ on these trunk roads are
illustrated in Figure 4.10, Figures 4.11 and 4.12 give schema-
tic presentation of vehicle speed in each of sections of roads
extending from Poblacion to the direction of Toril and roads in

the direction of Bunawan.
The following may be pointed out from these Figures.

{i) In heavy traffic sections, particularly on McArther
Highway and J.P. Laurel Avenue, slow moving JPUs hinder the
operation of other vehicles with a consequence that they all run
at about the same speed. Vehicles are seen to form clusters as
they move in some sections during the morning and evening peak

hours.

{ii} In the morning peak hour, vehicles are forced toc move
at a slow speed on McArthur Highway toward Poblacion {the section
from E. Quirino Avenue/A. Pichon Intersection to Diversion Road),
where PUJ's move at the speed of 18 to 23 kilometers per hour,
on J,.P, Laurel Avenue toward Poblication (the section from Santa
Anna Avenue to R. Castillo Street), where PUJs run at 17 to 18
kilometers per hour. In some sections within Poblacion, they

move at the speed of only 12 or 13 kilometers per hour.

(iii) The frequencies of vehicle stopping are presented in
Table 4.5 in terms of distribution ratio, by factor causing the
vehicle stopping, in an attempt to identify reasons for the

retardation of traffic flow.

A srutiny of this Table indicates that the loading and
unloading of PUJs is the greatest reason for the indicated slow
vehicle flow on all of the surveyed roads in Poblacion, as well
as on McArthur Highway and J.P. Laurel Avenue. Another conspicu-
ous factor of the delay is traffic influx from adjoining roads.
(Construction work on McArthur Highway has a temporary effect on

traffic flow.}
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Local peculiarities contribute to the retardation of
traffic flow, such as pedestrian crossing within Poblacion and

poor pavement in the case of J.P. Laurel Avenue.

In view of the fact that slow vehicle operation speed leads
+o the deterioration of traffic environment and adversely affects
urban activities, the maintenance of a proper speed is believed
one of the essential objectives which a traffic plan should aim
to accomplish. Causes of traffic delays should be investigated
and analyzed in detail, in order that effective measures to im-
prove the currently inadeguate vehicle operation speed may be

designed.
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Takle 4.5 Causes for Vehicle Operation Delay

In Poblacion

1. PUWJ loading and unloading =~ -~ —-— = - = 62.%
2. Adjoining traffic at intersection - - - -~ - - - = 14.%
3. Pedestrian crossing - — e — = = = 9 3
4, Traffic Signal 0@z == === === 6 3
5. Curb Parking =~ =0 @—mmm == - == 33
6. Others = sem === 5 g
Mohrthvr Highway
1. PUJ loading/unloading == 00— == - = - - - 60 %
2. Under construction or improvement — — — — = - — - 16 %
3. Adjoining traffic at intersection - - - ~ - - - - 14 %
4, Others - === === 10%

J.P. Laurel Avenue

L6 0 B O % B N
. . . .

PUJ loading and unloading ~ - - = - =~ = - 61 %
bdjoining traffic at intersection - — = - - - - -~ 14 %
Uneven pavement surface = 00— == - = - - - 11 %
Curb parking =~ ====0@0D0—-=- == -=-~- 33
Others = e e e e = - 10 3

SOURCE:

1979 DCUTCLUS Travel Time Survey
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5.1

5.1.1

CHAPTER 5

INTRACITY PASSENGER MOVEMENT

Person-Trip Survey Conducted

The Person-Trip survey was corducted by home interviews.
All members who are 7 years old and over of the sampled house-
hold were interviewed. The survey was conducted from November 12
to December 10, 1979.

Person-Trip Survey Area

It was agreed between the Steering Committee of the
Philippines and the Mission that the Person-Trip Survey area
was the whole part of Poblacion (Davao City proper) and urbanized
area as well as the urbanizing area of four Districts namely:
Buhangin, Bunawan, Talomo and Toril. The following criteria were
formulated to select the urban and urbanizing area:

a) Barangays with a population density of more
than 10 persons/hectare by Definition of 1975
Population Census by NCSO.

b) Barangays with Population of over 3,000.

C) Barangays which are included in the study area
of the Future Land Use Plan being undertaken by the
City Planning Office of Davao City.

d) Continuity of the survey area.

Barangays which satisfy one of these criteria were selected as the
Person-Trip Survey area..Refer to Table 5.1.
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TABLE 5.1  PERSON-TRIP SURVEY AREA
(Area, Population and Population Density)

1/ 2/ Population
District Barangays Area Populaticon Density
{ha.) {Person) Persons/ha.
Poblacion All barangays 10,282 122,375 119.0
Bunawan 790 3,232 10.4 -
Tlang 200 3,721 18.6
Bunawan Lasang 780 3,922 5.0
Mahayag 590 956 1.6
Panacan 530 10,745 20.3
Tibungco 200 9,134 45.7
Sub-Total 3,090 31,710 10.3
Buhangin 715 13,409 18.7
Buhangin Pampanga 708 5,239 .7 .4
Sasa 705 11,050 14.7
Agdao 477 31,543 41.9
Sub—Total 2,605 61,242 23.5
Talomo 653 11,243 17.3
Bago Gallera . 768 3,370 4.4
Baliok 360 400 1.1
Bucana 455 8,427 18.5
Talamo Dumoy 508 3,248 6.4
Ma-a 895 7,949 8.9
Matina Aplaya 343 4,135 12.1
Matina Pangi 866 1,460 2.6
Matina Crossing 643 20,941 32.6
Sub-Total 5,191 61,173 11.8
Toril 263 9,043 39.5
Crossing Bayabas 275 8,695 31.6
Toril Daliao 160 7,467 46.5
Lizada 505 2,710 5.5
Sub-Total 1,203 27,915 23.2
TOTAL 22,37 304,414 13.6

Area is measured by planimeter
1975 Population Census ({NCSO)

® 12
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5.1.2 Zoning of Person~Trip Survey Area

1.

Criteria for Zoning

The following criteria for zoning were formalated:

a)

b)

c)

The administrative boundary and/or boundary of
population/economic statistic units in view of
the availability and use of base data.

Suitability for the analysis of the existing road
network and corresponding to the proposed develop-
ment plan and/or road network plan.

Consistency with the existing and proposed land
use as much as possible to facilitate the analysis
of regional characteristics and the projection of
trips.

Zoning of the survey area is to facilitate the
tabulation, analysis, projection and the planning.
The internal survey zones were subdivided into smaller
zones suitable for use in subsequent activities of the
Study.

Zone classification

Zones were classified into the following:

Int al Zones -— Large zone (District Unit)

{Inside the P-T — Medium zones (Several

Zones survey area) Barangay Units)

External Zones
(outside the P-T ™" Small zones (Barangay Unit)
survey area)

INTERNAL ZONES
o Large Zones

The Person-Trip Survey area was divided into five

{5) large zones on the basis of the District boun-
daries. Traffic characteristics between Districts
will be studied by this unit.
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0 Medium Zones

A large zone was divided into several medium zones
considering characteristics of land use and the
size of population. Twenty one (21) medium zones
were established.

o SMALL ZONE

A medium zone was divided into several small zones
and sixty three (63) small zones were established.
A small zone consists of a barangay.

EXTERNAL ZONE

Fifteen (15) external zones were established to study
the effects of the external area on the internal area,
considering the District, Provincial and Regional
boundaries.

Refer to Tables 5.2 and 5.3.

TABIE 5.2 INTERNAL ZONES

Zone No. Large Medium Small
District zone zone zone
Poblagion 1 10 40
Bunawan 1 6
Buhangin 1
Talomo 1 4
Toril 1 2 4
TOTAL 5 21 63

TABLE 5.3 EXTERNAL ZONES

Number of External

zones
Davao City 7
Mindanao Island
Outside of Mindanao
Island
TOTAL 15
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5.1.3

5.1.4

Hame Interviéw Form

The Person-Trip Survey is time and money consuming survey.
The home interview form is the essence of the survey. Therefore,
it was designed to provide sufficient and complete information
necessary fot the study.

The format of the Home Interview Form was reviewed in
accordance with the following check items:

a) Whether the questionnaire is sufficient and complete
to provide necessary information for the study.

b) Whether each question is simple for the interviewer
to ask and record.

c) Whether the volume of questions is adequate for the
interviewee to answer,

d) Whether it reflects the local characteristics of Davao
City, especially traffic conditions and activity of the
various industries.
e) Whether it is convenient for the subsecquent data proces-
sing.
Sampling
1) Sanple Frame
The survey or census data for the sample frame, population
and number of households, of the Person-Trip Survey area for the
year 1979 were not available. Therefore, the sanple frame was
Projected on the basis of the 1970 and 1975 National Population
Census data conducted by NCSO. Projected population and number
of households of the survey area:in 1979 were 360,000 and 60,120
respectively.
2) Sample Rate
Three (3) kinds of sample rates were introduced in accor-
dance with the procedure of the survey. These are as follows:

0 Effective samples (after

checking of data collected) . . . 6% of total house-
holds
OHome Interviews . . . . . . ., . . 8% of total households
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O Sampling (selection of
samples) e = s+ » s o « 12% of total households
6% of effective sanples - Final samples effective will be
6% or more. In this case, reliability of the survey will be ranged
from 90% to 95%.

8% of home interview — Eight (8%) of households will be in-
terviewed. A safety factor is provided considering the possibility
of incomplete answers and errors during data processing.

12% of Sampling - Some households sampled may have transferred
at the time of home interviews. The sample rate was increased to
eliminate confusion during home interviews.

3) Basic Records for Sample Selection
The following basic records for sample selection were studied:

O Barangay Census Data, August to October, 1979
(Poblacion Barangay Secretariate)

O Barangay Census Data, February 1979
(Bunawan barangay hall)

0 Voting List, April, 1978
(COMELEC)

O SIR (Slum Improvement and Resettlement Data, October 1977
to May 1978) City Government of Davao

O Barangay Map with locations of houses and names of family
heads, 1979 (Barangay Baliok)

0 Field Sampling by the aid of Purok Leaders
(Barangay where no suitable data is available)

When selecting basic records to be used, the priority was
given to the latest record. BAs a result, these recores were used;

Barangay Census Data, Poblacion - 26 Barangays
Barangay Census Data, Bunawan - 6 Barangays
Voting Lists - 24 Barangays
SIR Data = . 1 Barangay
Barangay Map - 1 Barangay
Field Sampling - 5 Barangays
TOTAL = 63 Barangays
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5.2
5.2.1

5.2.2

Ancillary Surveys Conducted
Cordon Line Survey

The cordon line survey was conducted to obtain data with
regard to person trips inside the Person Trip Survey Area made
by persons living outside the person trip survey area (non-resi-
dent).

8ix survey stations were established at the intersecting
point of the Survey Area boundary and a major road. These were

1) Davao-Bukidnon Road

2) Buhangin - Lapanday Road
3) Davao-~Cotabato Foad

4) 0ld Highway

5) Davac-Agusan Road

6) Lasang-Malabog Road

A roadside O-D survey ard a classified vehicle count survey
were conducted at these survey stations.

Screen Line Survey

The screen line survey was conducted to test the result of
the Person Trip Survey. A screen line is a imaginary established so
as to divide the Survey Area into two. Davao River was selected
as a screen line and three stations were established at Bankerohan
Bridge, Bolton Bridge and Ma~a Bridge. The administrative koun-
dary between Sasa and Panacan was also selected as a supplemental
screen line and two stations were established on Diversion Road
ard Davao-Agusan Road.

A classified vehicle count survey and a pedestrian count
survey were conducted at these stations.
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5.3

5.3.1

5.3.2

DATA PROCESSING AND COMPILATION OF MASTER M/T FOR THE PERSON
TRIP SURVEY

General,

The master magnetic tape (M/T) is the most basic and the
most essential information source for the traffic analysis work,
which implies all the results of the person trip survey.

The compiling procedure is shown in Fig. 5.1, through
vhich expansion process from sample is important above all. Fig.
5.2 shows the master M.T format, that is, specification of the
merory allocation in the master M/T.

Expansion Process
1) Methodology

The meaning of expansion is to estimate the mother popula-
tion using the sample population. This has been done by multiply-
ing the number of samples by expansion coefficient.

Expansion coefficient is defined as a reciprocal number
of effective sampling ratio, that is:

Expansion Coefficient = 1/Effective Sampling Ratio

Effective Sample Population
Mother Population
2) Zones and Categories for Expansion

‘ The expansion coefficient tend to vary more widely and
to be less reliable as the Study area is divided into smaller
zones (Table 5.4), and also as the trips are divided into
smaller groups (categories) according to the individual charac-
teristics such as sex, age, car-ownership, income level, etc.
(Table 5.5, 5.6 and 5.7).

It is necessary, therefore, to adopt an appropriate zone-
size and categories in order to make the expansion coefficient
more reliable. In this study, the expansion coefficients have
been determined by each B zone (medium-size zone) and also
by sex and by age group, of which examples is shown in Table 5.8.

- 112 -



Fig. 5.1 Procedure of Compiling the Master Tape

o Home Interview Sheet
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Master M/T format

Fig.. 5.2
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Table 5.4 - Effective Sampling by Zone

. . Total Jyears old Effective Samplin
Zone Coﬂe ° Population and over samples Rgtiog
L Z
1010 . 3,910 3,070 254 8.27
5_1020 13,000 . 10,250 354 8.37
1030 4,650 3,650 283 7.75
1040 13,040 10,235 822 8.03
1050 5,790 4,545 383 8.43
1060 12,060 9,465 796 8.41
1070 14,950 11,735 1049 8.94
1080 18,220 14,305 1301 9.09%
1090 29,490 23,150 1921 8.30
1100 7,890 . 6,195 507 . 8.18
1000 123,000 96,555 8170 8.46
2010 13,430 10,545 893 B.47
2020 27,570 21,640 1735 8.02
2000 41,00Q .. 32,185 2628 8.17
3010 21,610 16,965 1434 8.45
3020 16,180 12,700 1025 8.07
3030 45,210 35,490 2778 7.83
3000 83,000 65,155 5237 8,04
4010 - 14,280 11,210 1062 9.47
4020 40,660 31,915 2696 8.45
4030 18,210 14,295 1190 g8.32
4040 . 8,850 6,950 642 9.24
4000 . 82,000 64,370 5590 8.68
5010 20,320 - 15,950 1230 7.71
5020 10,680 - - 8,385 669 7.98
5000 31,000 . 24,335 1899 7.98
Total of
Survey Area 360,000 282,600 . 23524 8.32

Source : DCUTCLUS ﬁeam
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Table 5.5 Effective Sampling Ratio by Sex

Population 7years old Effective Samples Sawmpling
and over : Ratio(%)
S y
Male . 141 205 22293 7.93
— - ) "
Female 141 395 _ 12326 8.72
. Z
Total 282,600 23524 8.32
Source DCUTCLUS Team
Table 5.6 Effective Sampling Ratio by Age Group
Age Group Population 7years Effective Samples Sampling
old and over Ratio
p4
7-9 29248 2297 7.85
' i Z
10~14 43663 3803 8.71
15-19 44369 3844 8.66z
20-29 © 69240 _ 5395 7.79%
30-39 41970 - - | 3284 7.82%
40-49 26279 ' 2473 9.41"
55-59 14975 1509 10.08"
4
60— 12856 919 7.15
Total 282600 23524 8.324

Source: DCUTCLUS Team
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Table 5.7 Effective Sampling Ratio by Sex by Age group

l: Mother Effective Sampling =~  Ratio
- Population samples " *Male . Female
L L)oo {Plioo
Agé group Male. (A) Female (B) Male (C) Female(D) (&) (B)

7 ~"9 14,967 14,281 1,173 1,124 7.84 7.87
10 - 14 21,465 22,198 1,884 1,919 8,78 8.64
15 - 19 20,413 23,896 1,712 2,132 8.36 8.92

20 - 29 33,609 35,631 2,386 3,009  7.10 8 .44
30 - 39 21,888 20,082 1,588 1,696  7.26 8.45
40 - 49 13,978 12,301 ., 1,188 1,285  8.50 10.45
50 - 59 8,049 6,926 768 741 9.54 10.70
60 - 6,176 6,080 499 420 7.36 6.91

*, SO0urce: DCUTCLUS Team

Table 5.8 Example of Expansion Coefficient

Age Sex o , - oo} a lfTEL _ F e gfa 1 e _ _ _
Group Pz;hi:ﬂ - E ecElYe - xpaéfl??_ '.ggggr . -fecttvé Expa?sTon
tion Sample Coefficient - lation Sample” Coefficient
7-9 519 . 40 13.0 539 31 17.4
10 - 14 745 83 . 9.0 838 84 10.0
15 - 19- 711 65 . . 11.0 902 73 12.4
20 - 29 © 1166 97 - 12.0 1344 160 13.6
30 ~ 39 760 42 18.1 758 52 14.6
40 - 49. ° 485 39 12.4 464 44 10.5
50 - 59 279 29 9.6 261 19 13.7
60 — 235 11 21.4 229 13 17.6
Tital 49500 406 12.1 5335 416 12.8

source: DCUTCLUB Team
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2
This decision has been made based on the results of X_ test*
which is a statistical measure to assess the reliability of data.

The expansion coefficients are distributed most from 8.0
w 15.0.

5.3.3 Check of Reliability by Screen Line Survey Data

Screen Line is an imaginary line which divides the SurVey
Area into two parts and all the traffics crossing this line have
been counted. In this study, the Davao River has been designated
as a screen line,

On the other hand, traffic volume can be estimated based on
the person trip survey and cordon-line survey and this estimated
traffic volume should be checked by the result of the screen line
survey. (The ratio of the former to the latter is called a catch-
ment ratio).

The result of analysis is shown in Table 5.10. The catch-
ment ratio varies by traffic mode and for the mode with low catch-
ment ratio, all the relevant O-D wolumes by residents in the Survey.

Mok e S e e e G A e et S e W e mme S e i e M e mmm A mw A S mEL A EEA ARy AR MW fmm WA v mmd mes e

2
* X -test
n - - 9
= 21 (Yk- k)T /Xk
k=1
where, Xk : percerita;ge share of category k in the mother
popatation
Yk : percentage share of category * k in the sample
popalaticn
n : number of categories
2
Table 5,9 X value cateqorized by Sex and by Age
Number of 7 3 P
Category 'X. ’x.max.(%%) Reliability
Sex 2 0.336 0.00393 X
Age Group 8 0.701 2.167 - 0.
Sex and Age Group 16 1.198 7.261 0

Source: DCUTCLUS Team
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Area have been modified, multiplied by the following adjustment
coefficient:

Adjustment _ Counted Traffic —Traffic by Cordon Line Survey
Coefficient Estimated Traffic -Traffic by Cordon Line Survey
= (D) - (B)
©) — ) (ref. Table 5.10)

The traffic volumes after adjustment are shown in Fig. 5.3
compared with the counted traffic volume.

Conversion of 1rip Purpose

Trip purposes in the person trip questionnaire are arranged
mainly for the convenience of interviewees, not for the analytical
purpose. So they are not necessarily suitable for the analysis
after data processing. For example, all the "go to office" trips
does not mean the commiting trips from home. By this reason,
trips should be rearranged in accordance with the new trip purposes,
which have been synthesized from nine categories into six as shown
below:

Person Trip Questionnaire Master Tape

1. Work (Office) 1. To Office

2.  School 2, To School
. Business 3. To Home

4. Medical and Dental 4. " Business

5. Social, Recreation 5. Shopping

o Fat Meal 6. Private

7. Shopping

8. Church

9. Home
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Fig. 5.3 COMPARISON OF TRAFFIC VOLUMES BY PT SURVEY
WITH THOSE BY ROADSIDE COUNT
‘ SECT. — |
. . Roadside Count 5,432
N PT Survey 6,420
Coverage (%) I 1B
AN
N
SECT.— 2 A :
Roodslde Count | 11,840 g
PT Survey 10,384
Coverage (%) 68
SECT.— 3
Roadslde Count 39,909
PT Survey 38,229 '
Coverage (%) 96
SECT.—4
Roadside Count 2,790
PT Survey 3,050
(%) 109

. | Coveraoge

SECT.~5

Roodslde Count

31,638

PT Survay

3,851

Caverage (%)

100

NOTE:
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5.4

5.5
5.5.1

5.5.2

Basic Rules with regard to Trips

All trips in this chapter were dealt with as follows, unless
otherwise stated;

1) Trips are those mxle by persons living in the P.T.
Survey Area (residents)

2) Trips are dealt with as linked trips

3) Analysis concerning mode of travel is made in terms
of a representative nmode which is determined on the
basis of priority of mode. Priority of mode is
ranked as follows:
Bus —» PUJ—A.C,~» Automobile -
—» Truck —»Taxi, PU-—» Motorcycle ——> Tricycle
~—> Bicycle — Walking

Outline of Person Trips in the Survey Area
Total Person Trips in the Survey Area

Total number of Person trips concerned with the survey area
is 748,000 trips per day. Number of trips made by residents in the
survey area (residents)is 685,000 trips per day with a share of
92%. Number of trips made by residents living outside the survey
area (non-residents) is 63,140 trips per day with a share of 8%
and most of them are dependent on PUJs and huses. (Refer to Table
5.11 and Fig. 5.4)

Purpose Share of Trips

As to the share of trips by purpose, going home trips show
the highest share of 36.4% and second is private trips with a
share of 23.9%. On the other hand, shopping trips and husiness
trips show low share of 4.3% and 9.0%, respectively. Going~to-
office, going-to~school arnd going-home trips are home-based
trips so as most of the shopping trips and private trips.
Home-based trips share high percentage of trips.

Such daily habitual trips as going-to-office, going-to~school
and going-home trips share more than half of the total trips (62.9%).
(Refer to Fig. 5.5)
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Fig. 5.4 TOTAL NUMBER OF PERSON TRIPS IN THE SURVEY AREA o

- PT. SURVEY AREA.

~—— = RIPS MADE BY RESDENT . TTTT oo
~————-=  TRIPS MADE BY NON-RESIDENT _.° T
= <. TABLE 5.11  Total Number -of Trips-by Mode —-— «=——wwer = -
T |waiks {sioyele | MO1OT | AV 1p ksl 8 U | 4.6 |%Y" lrricycre| others| Totat”

5 icycle . U, L % ric e r
Y e | eycle | Mobite| 1K) BUS. SR paxi |G| TIRErS) Tota
- A T
TRIPS ;253622 5287 | 7955 |69985(48442| 9808|180578|63285| 18744 {25950 (1328 |684984
MADE BY
RESIDENT-| 100 % -~ 93% |93% |B6% |4l % | 86 % [100% {I00% | 81 % |100 %| 92 %
“t rmes | — 944 |4902 | 7680 {14066|29i54 | 176 | 50 gles| — -|83140
MADE BY <
REgIc[})NE;IT’ - % - 7% | T%l|14% |59%|14% | o%n|lo%n |i9%| —%| 8%
- 253622 14186 |74887 |56122 (23874 [200732|63461 |18794 | 32118 (1328 |[748124
TOTAL-
100 % 100 % | 100 %| 100 %| 100%| 100 %| 100 %] 100% { |00 % I00 %| 100 %
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5.5.3 Modal Share of Trips

Two modes of travel, walking and PUJ, share high percentage
of 63.4%. While birycles, motorcycles and buses share low per-
centage.

Asg to the share of trips by functional classification of
modes . modes for short trips such as walking, bicycle and motor-
cycle share 39.0%, private transportation modes (car and truck)
share 17.3% and public transportation modes (bus, PUJ, BC, Taxi
and Tricycle) share 43.6%. It is clear that public transportation
modes are utilized quite often (Refer to Fig. 5.6).

5.6 Person Trips by Personal Attribute
5.6.1 Trip rate by sex

Trip rate of male is 2.765 trips per day, which is 1.33
times higher than that of female.

Such trips as going-to-office, going to work and private
purpose are made more often by male than hy female. This can be
understood that social activities related to employment by male
are more vital than by female., As to going-to-school trips,
there is no big difference between male and female. On the other
hard, shopping trips are made more often by female than by male.
(Refer to Fig. 5.7)

5.6.2 Trip rate by age group

Among age groups, the age group of 10 to 14 years old shows
the highest trip rate of 2.813 trips per day. High trip rate of
relatively younger generation is outstanding,

As to trip rate by sex and age group, the male age group of
30 to 39 years old has the highest trip rate of 3.21 trips per
day, which is originated by vital social activities as indicated
by purpose share. Compared with male, trip rate related to employ-
ment by female is small,

Trip rate by female age group of schooling is high, however,
that by age group of over 20 is quite small. (Refer to Figures
5.8, 5.9)
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Fig. 5.7 TRIP MADE BY SEX (TRIP/PERSON)

Fig. 5.8 . TRIP MADE BY AGE  (TRIP/PERSON) -

LEGEND:

Office School Home Work  Shopping Private
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5.6.3 Trip rate by Industry

Trip rate by Government employees shows the highest rate of
3.784 trips per day. As an outstanding tendency, trip rate inc-
reases’ in the order of primary. secordary and tertiary industry.
Number of trips by housewives and jobless persons is quite few.
(Refer to Fig. 5.10)

5.6.4 Trip rate by car-ownership and income level

Person trips made by a member of vehicle-owned household
apparrently differ in mumbers from that by a member of non-—
vehicle owned household. The former makes 4.147 trips per
day, while the latter makes 2.259 trips per day. The ratio bet-
ween two is 1.84. As to share of trip purpose, there is no big
difference between two, except work trips.

Number of generated trips is quite sensitive to income
level. There also exists strong relationship between vehicle
ownership and income level. (Refer to Figures 5.11, 5.12)

As shown in Fig, 5.13, relationship between income per month
and vehicle ownership is in linear proportion.

5.6.5 Trip maker ratio by industry

On an average, 71.4% of pecople make trips in a day. Trip
maker ratio ¢f primary industry shows low Yate. There is no
outstanding difference of trip maker ratio between secondary and
tertiary industry, although trip rate of secondary industry shows
higher rate than tertiary industry. (Refer to Fig. 5.14)

5.6.6 Comparison of generated trips with Manila P.T.

Because of the difference of survey methodology, it does
not provide gppropriate idea to compare Davao with Manila P.T.
data, however, comparison is made to get the tendency of trip
characteristics.

Trip generation rate of Manila is higher by 1.17 times than
Davao. This may imply that difference of economic activity such
as female employment rate, expansion of industry, etc., may be
reflected to trip generation rate. (Refer to Table 5.12)
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Fig. 5.10 Trip Made by Industry (Trip/ Person )

- | . L0 20 30 . 40 ...
i |

i ' A
Lsos | . T
| | |

: I.A'gri-cl:ul't-ura
Primary Industry

2_Mdnufacture

.3.Construction

Secondary Ind.
SubTotal (2,3}

" 4Electrity,Gas
Water Sarvice. .

5.Comerce

" 6. Transport

v

7. Government St B . ... 3.784

- 'S.Ser\.;iéé.. '

Tertiary Industry O
Sub.Total(4-8) _.. = | . . e
9.pupit
l0-Student
Il. Housewife . :
o | ;
. . _ : . l _ ' ;
12.Jobless BBl ] os2r | e ]
H ! .

No. Employeé :
Sub. Tota!l (9-12) . ;

- 129 -



Fig. 5.11 Trip  Made .by Vehicle Owned ' ( Trip/Person)
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Fig. 5.12 Trip Made by Income Level (Trip/ Person)
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rable 5.12 COmparison Of Trip Generation  Rate
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5.7 Person Trips by Zone
5.7.1 Trip rate by a resident of each zone

Fig. 5.15 shows munker of trip rate by a person who lives in
the zone. A person who lives in Poblacion has the highest rate of tri
trips. The further a person lives from Poblacion, the less he
mades trips. This could be understood that vitality of social
activities influences number of person trips. It is evident
that a sphere of life is created centering areund Poblacion.

5.7.2 Generated trips by B zone

Number of generated trips in Poblacion is 327,000 trips
per day which shares 48% of total generated trips of 685,000
trips per day, by the residents in the survey area. Population
in Poblacion is 123,000 persons which shares 34% of total popu-
lation of 360,000 in the survey area. This implies that trips
are concentrated in Poblacion. Spe€ifically, Zones 1020 and
1080 in Pcblacicon generate big amount trips. (Refer to Figures
5.16, 5.17)

5.7.3 Trip density by B and C zones

When number of generated trips is expressed in terms of

trip density; it provides better understandings of zonal

characteristics. Trip density of Poblacion and Agdao (Zone

3030} is high and shows trip characteristics of urbanized

area. It is understocd that various traffic problems such as

traffic congestion are currently concentrated in these two zones.
Fig.5.19 implies that a center is formed in zone 1020 and a sub-.

center is formed in zone 1080. (Refer to Figures 5.18, 5.19 and 5.20)

5.7.4 Trip desires in Poblacion

O~D distribution is concentrated on zones 1020, 1080 and
1080. Zone 1090 is strongly linked with other zones, however,
as a trip density map shows, most trips related to zone 1090 are
going-in or going-out trips, therefore, zone 1090 may be charac-—
terized as residential area. (Refer to Fig. 5.21)
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Fig.5.16 TRIP GENERATED BY B-ZONE
' (SURVEY AREA)
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5.8
5.8.1

5.8.2

5.8.3

Pergon Trips by Purpose and Mode
Purpose share (by all modes and by each mode)

As going-home trips and private trips have high percentage
share to total trips, accordingly share of these two purposes
in trips by each mode is high. Aside from these two purposes
sach mode is also well-used by particular purpose.

Walking - Going~to School trips

Car and truck — Work trips

Bicycle and bus -~ Going~to-office trips
PUJ = Going-to-office and school

Cars and trucks show a tendency to be utilized by work trips.
Bicycles and buses are used for going—to-ofifice trips, specifi~
cally bicycles for short trips and buses for long trips. PUJ
is characterized as a mode for going-to-work and going—to—
school trips. (Refer to Figures 5.22, 5.23)

Modal share (by all purpose and by each purpose)

Going—to-office trip-~ PUJ shares 35% of this trip purpose,
which implies that PUJ is positioned as a very important mode for
this purpose, 2among others excluding walking, an automobile is
the second important mode.

Going-to-school trip - Walking is important mode for this
purpose. Each of three modes has almost saie share. Share of
walking is the lowest. Characteriatics of modal share for this
purpose is clearly shown on this figure.

Shopping trips = = — PUJ has high share of 36%. Among other
excluding walking, role of A.C. for this purpose is important.

Private trips - - - - Walking is the main mode for this
purpose as it shares 50% of this purpose. PUJ for this purpose
is less used compared to other purposes. (Refer to Figures
5.24, 5,25)

Conparison of purpose share with Manila P.T.

Davao P.T. data shows that shares of going-to-office trip,
going-to-school trip and going-home trip are slightly lower and
shares of shopping trip and private trip are higher than Manila
P.T. data (Refer to Table 5.13)
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Fig. 5.23 PURPOSE SHARE BY EACH MODE
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Fig. 5.25  MODAL SHARE BY EACH PURPOSE
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-~ ~Table 5,13 - - .Comparison of Trip-Purpose Share . _ . -

== DAVAQ — -

~— MANILA -

{No.of trips

Ratio b (%)

Ratio? " (%)

No. of trips L;Mﬁo%(%)

1 To Office -

69.536 "

-10.2 -

“12.6

11,046,000

15.5 7}

‘| To School

.325 "~

1830

13.0

1,060,000

157"

| . To Home -

248,561

3647

—37.8 -

2 836,000

421~ |

‘Business -

~ 8lol0

2.0

.. 12.3 —

843,000

125 |-

‘Shopping™ ™

29308

_._'....4_3 . N

-] Private” 7

163,844

-—239 |-

-1909,000-

136 | -

Unknown -~

- 500

'“T"" o1~

14,000

.| -TOTAL- -

684,984

100.0 -

16,735,000

100.0

_ "Ratio 1); Percentage ..of [Each Purpose

" Ratio 2) Percentdge of Edch Purpose Excluding
Walking, Bicycle An_cf Mqtorcycle
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5.8.4 Comparison of modal share with Manila P.T.

Share of all public transportation modes in Davao City is
almost same as that in Manila. Share of PUJ in Davao City is
quite high, instead, share of bus is quite low. This fact may
be because of the difference of the city size and demand of
trips. (Refer to Table 5.14) -

5.9 Other Characteristics
5.9.1 Hourly Variation of trip

Ordinary metropolitan areas usually have two peak hours,
morning and evening peaks, while, Davao City has three peaks,
morning, noon and evening peaks. This is due to people movement
of going back to home to take lunch. Inspite of the existence
of three peak hours, peak ratio is more or less 13% which is
almost same as other ordinary metropolitan area. While ratio of
peak hour with off- peak hour is 3.6, which implies very big
difference in number of person trips between peak hour and off-
peak hour. In case of Metro Manila, ratio is about 2.8. (Refer
to Figures 5,26, 5.27)
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Table 5.14  Comparison of Modal Shuré

tom

feemmaty cmmesm ot e = eaaa - - [ .
_ - -— e e = L e . —
o — [ e fay - — P [ TNE = _— e e ST L T e =

_ , G R o P
No. of trips| Ratio |) | Ratio 2) | No.of trips | Ratio 2

——— —— e

WALKING -[2s53622 | 370 | — | — | —

~~BICYCLE - -| 5284 08 | — | -—-| —

~MOTORCLE | 7985 | 12 | — | — || —

i ‘ ' i !
----- "CAR "~ -] 69,985 | "10.2 | 10.7 " |2,055,000{ " 256.
“TRUCK - | 48,442 | 71 | 116 [4n,000 |57

BUS - o808 | 14 | 2.4 [1,271,000] 16.4

~—PUJ -~ |-180,578 | 264

- 56.3—[ 2,482,000 —46:1—}
ch-_., e - 63,285 . 9.2 . . G e = . ; .

- TAXL,PU.---|-18,744 | 2.7 | 4.5 |an,000] 54
-~ TRICYCLE | 25,950| 3.9 - '
OTHERS - | ‘1,328 | 02 -

6.5 —}-63,000 | —1.3—

- "TOTAL -~ -1684,984 | -100.0 - 100.0 |86,735,000( 1000

| ' L

"~ Ratio 1); Percentage by All Modes
. Ratio 2); Percentage by Mode excluding Walking,
| Bicycle and Motorcycle '~ =
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6.1
6.1.1

CHAPTER 6

PUBLIC TRANSPORTATION OF DAVAO CITY

Public Transportation System
Role of Davaoc City in Mindanac and its major characteristics

Davao City which is located in the Southeastern part of
Mindanao ranks second in terms of agglomeration of population
in this country.

Davao City is directly connected to major cities in North-
eastern Mindanao such as Cagayan De Oro City, Butuan City and
major cities in South Mindanao such as Cotabato City, General
Santos City making this city the point of origin and destination
if provincial bus routes.

One of the reasons why Davao City has a relatively large
number of population, 480,000 people in 1975 according to the
census, is that Davao City covers more than 244,000 2 ha. which
can be considered one of the widest in the world. And this
affects the shape of urbanized area of the city.

Urbanized area is approximately 3,500* ha in 1979 ard is
equivalent to only 3.5% of thecity area. And the existing built
up areas are scattered along the coastal line such as Poblacion,
as the center, Bunawan, Panacan, Tibungco, Sasa, Agdao and
Buhangin for North of Poblacion and Toril, Talomo, Ulas ard
Matina for South of Poblacion.

*1 Census in 1975

*2  Profile of Davap City, 1979 Vol. 1. p7
*3 Report for the 7th Steering Committee p9
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Fig. 6.1
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i Fig. 6.2
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6.1.2 Present Situation of Public Transportation System
(1) Kinds and role of each Public Transport Mode

There are five kinds of public transport modes plying in
Davao City and their roles and service sphere are as follows:

BUS - - = —~—~- To connect major cities and towns in the
Eastern part of Mindanao but not to serve
passengers who move inside the city.

PUT == === - PUJ is a major urban public transport mode
and has two kinds of role such as;
1) to serve commters from cutside and
inside Poblacion
2) to distribute passengers to their
destination scattered in Poblacion.

AC —mm == To distribute passengers inside Poblacion.
Service area of AC is desigﬂated within
Davao City but AC's usually ply inside
Poblacion.

Tricycle = - = = To serve local trip with extremely short
distance as a feeder service of PUJ and
BUS

Actually a greatest number of tricycles
are concentrated in Toril and Agdao to
serve some area without encugh PUJ service.

PU ==—--- PU is short for Public Utility and its
function is similar to taxi but without
taximeter, Almost all PU used Minicab named
Mitsubishi Minica.

PUJ's, AC's and Tricycles service system is shown in Fig.
6.3‘

{2) Registered Number of PUV and its Yearly Fluctuation

Total number of PUVs which is short for public utility
vehicles have been increasing for ten years.

PUJs percentage share of total number of PUV is bigger among
other PUV's which is 45% in 1979 and still increasing.
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Fig. 6.3 MODEL OF PUBLIC TRANSPORT SERVICE DAVAO CITY
(EXCEPT LONG DISTANCE BUS)
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Table 6.1 NUMBER

OF REGISTERED PUBLIC UTILITY VEHICLES

YEAR
70 71 72 73 74 75 76 77 78 79
PGV
BUS 508 564 628 698 674 360 400 * 368 340
PUJ 1826 2030 (2256 1508 2788 | 2100 2255 ¥ 2221 2597
AC 1410 1566 |1740 19341 2150 1120 1136 * 570 | 487
TRI 398 442 492 548 610 _432 450 ¥ 875 1353
" PU - - - 258 864 350 601 - * 725 943
rOTAL 4142 4602 (5116 5946 7086 | 4562 4843 % 4759 5720
* Data are not available. SQURCE : BOT
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..... Fig. 6.4 VARIATION OF REGISTERED
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The order of the number of PUVs following POJ is tricycle, PU,
AC and BUS.

Tendéncy of increase of tricycle and PUJ and tendency of
decrease of AC ard BUS are the major characteristics of PUV Mode
in terms of registered number of PUV,

For the past five years PUJ and BUS are increasing gradually,
so with Tricycle. On the other hand it is very essential that there
is a decrease in the number of AC.

Total number of buses are decreasing in the past five years
but it is expected that bus registration will occur in other city
outside Davao City which will serve this city and other cities.

Therefore decrease of bus does not mean less service level.

Decrease in the number of ACs, however, will not affect the
service level and may be phasing out is necessary because almost
all ACs are of ¢ld vintage and seating capacity of AC is less than
PUJ.

Demand for Public Transportation

Demand for public transportation modes mentioned in this
section is the result of the person—trip survey conducted by
DCUTCLUS in October of 1979.

(1) Total Number of Passengers and Passenger-kilometers of PUV

Total number of trips generated a day in the survey area is
‘about 685,000 trip. Any among.them 44%, 298,000 passengers used
public utility modes.

Among public transport users, approximately 180,000 passen—
gers which is equivalent to 61% of PUV users are by PUJ, 63,000 - -
Passengers, 21% are by AC, 26,000 passéngers, 9% by tricycles, 6%
by PU and 3% by BUS.

Based on the percentage structure of public transport
users by modes, PUJ is identified as a major urban transportation
mde.

Major characteristics of modal shares of public transpor-
tation modes in terms of Passenger.kilometer as follows:
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Table 6.2 Transport Demand in terms of passengers

and passenger.kilometers -

UNIT: Trip or pass.

Total Private Total

Trip Car POV Bus PUT AC TRT . PU
No. of person

trips 684,984 131,650 298,104 9,808 180,482 63,219 25,936 18,659
Percentage
share of :
Total P.T. 100% 19.2 43.5 1.4 26.4 9.2 3.8 2.7
Percentage _ Qe
_share of _ _ .
Total POV 100%1‘ 3.2 60.7 21.2 B.7 6.2
pass.
¥. OF PASS.KM 1,480,290 187,670 1,028,720 136,760 63,000 64,140
100% 12,7% 69.5% 9.2% 4.33 4.3
N
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Total passenger.kilometer of PUV is 1,480 thousand pass.km.
and among them, PUJ shares akout 70%, 1,029 thousand passenger
kilometers followed by Bus, 13% and AC which shares 9%.

Based on this fact it is identified that trip-length of bus
users are generally longer than other PUV users and PUJ can be
considered as an important urban public transportation mode at
present. (Refer to Tab. 6.2)

(2) Major characteristics of Public Transportation Users from the
viewpoint of Trip Purpose

Trip-purpose of which largest number of passengers is to-
go-to home followed by "private", "school", "office" but this
order is just same to order of total number of Person Trip using

all kinds of traffic measures.

According to the fluctuation of percentage share of the
number of passengers by trip-purpose and by modes, percentage share
of PUJ users for all trip-purposes is the biggest among other
PUV, and PUJs share of trip~purpose such as "office} "school",
"Home" is over than PUJ's average percentage share of whole trip
purposes.

AC users will increase when they move to trip'purp05e as
"Business", "Shopping", "Private".

Tricycle users will increase when their trip purposes are
"to go to school","to go to shopping”,"to do private matter"” and
Bus users increage when their trip purpose is "to go to office".

PUJ's serve users in any kind of trip purpose with 50-60%
of the total number of passengers with a certain trip purpose.

And ACs are serving users with 15-30% of the total number
of passengers with a certain trip purpose.

Based on these facts -these two kinds of public transpor-
tation modes have great roles for urban public transportation.
Refer to Fig. 6.5,
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(3} PUV Users by trip-length

Distribution of PUV users by trip-length is shown in
Fig. 6.6.

First peak of the graph in Fig. 6.6 shows that 80 thousand
passengers have 1 to 2 kms. trip length, on the other hand,
second peak of the graph shows that there are 30 thousand passen-
gers have from 5 km to 7.5 km trip-length.

First peak are consisted by peaks of all kinds of transport
modes but second peak are consisted by PUJ's peak only.

Based on this, PUJs role of medium distance service is
identified as essential.

Public transport modal shares by trip-length is shown in
Fig. 6.7.

Major characteristics of modal shares are summarized below:

1) Percentage share of PUJ users with from 2-3 km to
20 Kms is 50-80%.

2) AC users share with 500 m to 3 kms is 30%.
3) Tricycle, users share with 500 - 1 Km is 40%.
4) Bus users' share is increased only over 20 Km.

Refer to Fig. 6.6 and 6.7.
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6.3 PUJ Service;: Current Status and Problems
6 3 1 Current Status of PUJ Service

(1) Public Transportation Modes in Poblacion and its vicinity

Of the two modes of intramural transportation, the pre-
dominant is PUJ, which represents 70% of the total intermiral
traffic in terms of passenger-kilometer and 60% of total number
of passengers, as against only 10% and 20%, respectively, of
AC as mentioned above.

For PUJ, service between Poblacion and other urban parts of
Davao City and between Poblacion and other neighboringmunicipalities are
the major function, and service within Poblacion is only supplemen-
tal. On the other hand, Poblacion is the major area of service
for AC. As far as seen from the number of passengers, PUJ and AC
are competing with each other in Poblacion.

Fig.. 0.8 Fig.. 6.9

PT AGTIVITIES BY PUJ PT ACTIVITIES B8Y AC

TOTAL ! 180,600 PT TOTAL | 63,300 PT
POBLACION POBLACION

50,800

8

2%

SQURCE:. DCUTCLUS
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A review of the registered number of vehicles used for
public transportation purposes reveals that ACs are rapidly
fading out as they are mostly aged jeeps.

In addition, the recent series of actions to reorganize
PUJ routes and also the recent ban against ACs on C.M. Recto
Street suggest a basic policy of having ACs replaced by PUJs
in the future.

(2) Transition of PUJ Routes

The series of action to reorganize PUJ routes started in
February 1979 with the Rerouting Scheme (drafted by C.H.P.G.),
followed by the Modified Rerouting Scheme (August,1979, drafted
by the Davao City Transport Committee) and the Remodified Rerou-
ting Scheme February, 1980, also drafted by the Transport
Committee), and the rerouting is still in the stage of experiment.

These rerouting schemes, whose aim, route pattern, and
difficulties are presented in the Fig. 6.10 and Tab. 6.3, all
attenpted to improve the convenience and benefits of both PUJ
users and operators through:

i}  The systematic unification of ,PUJ routes in and out
of Poblacion, and

ii} The allocation of proper number of PUJs to each of
the routes in commensuration with the demand.
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rig. 6.10 VARIATION OF PUJ ROUTE IN DAVAO CITY

BEFORE FEB.,1979

, PUJ
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REROUTING PLAN BY D.C.T.C )

) PUJ :

< \ ) i
TWO ROUTES IN POBLA- X J i
GCION FOR ONE PUJ WITH _E} — d
VICE VERSA POBLACION

AFTER MAY , 1980 (REMODIFIED
REROUTING PLAN BY DC.T.C.)

ONE ROUTE IN POBLACION |||
FOR ONE PUJ WITH ALLO- "= ———

POBLACION
CATION
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3.2 PUJ Service Problems
(1) Uneven Spread of Route Network

The recent PUJ rerouting schemes aimed at the coverage of
entire downtown area centering around Poblacion, but the scheme
covered only the area surrounded by F. Torres Street, Davao River,
and Cabaguio Street. Built-up area continued to outside thisg
area, but there were few systematically laid rocads which could
be used as PUJ routes and, therefore, such scheme was hardly
applicable. PUJ routes should be expanded in accordance with the
future road development program.

(2) Gap in Users and Service Frequencies

Modified and remodified rerouting schemes (at the time of
November 1979 Traffic Suriey) authorized two routes to each PUJ,
and the driver was given freedom of selecting the toute to take
from the two as he sees fit. As a result, gap in the level of
service remarkably widened between routes, whereas, supply gap
reached as much as 60 times. An also maximum average occupancy
rate estimated by route was more than 20 times that of the mini-
mum. Remodified rerouting scheme tried to correct thig problem
by stipulating the number of PUJs for each route, but only for
a limited effects. '
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Table 6.4 COMPARISON BEIWEEN PUJ TRAFFIC DEMAND
IN PASSENGER.KILOMETER AND NUMBER OF

CAR TRIP.KILOMETER MODIGIED REROUTING

SCHEME
NAME TNTRA—-ZONAL INTER-ZONAL  TOTAL*1  CT.KM*2  AVERAGE
OF PASS.KM IN PASS .KM PASS .KM BY  OCCUPANCY
ROUTE POBLACTON BY _ROUTE ROUTE RATE
R-1 5,829 87,516 93,345 8,688  10.7
R-2 12,040 66,300 78,340 5,630  13.9
R-3 8,536 123,480 132,016 57,866 2.3
R~4 4,314 37,706 42,020 5,151 8.2
R-5 11,535 76,423 87,958 962  91.4
R-6 6,497 100,389 106,886 1,927  S5.5
R-7 16,443 64,859 81,302 20,091 4.0
R-8 10,687 65,102 75,789 984  77.0
R-9 9,796 73,489 83,285 27,198 3.1
R-10 21,790 48,415 70,205 32,491 2,2
R-11 11,230 62,849 74,079 20,349 3.6
Unknown 3,554 3,554
TOTAL 122,251 806,528 928,779 181,337

SCURCE: DCUTCLUS

*1 No. of PT x (Ave. P.T. Length)
Intrazonal 1.92 Km/PT
Interzonal 8.5 Km/PT South

8.7 Km/PT North

*2 From Table "Estimation for Volume of Car-
Transportation in CT.Km by PUJ Route".
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(3) PUJ-AC Competition and Role Sharing

PUJs and ACs are in competition with each other in Poblacion,
as far as the number of transported passengers is concerned. How-
ever, PUJ service is tied to routes established on arterials, while
ACs can serve (door. to door) even in extremely narrow streets. In
this sense, PUJs and ACs share different roles. Assuming that the
citizens' radius of walk is 100 meters, approximately 50% of the
old downtown* is served by PUJs and the remaining 50% by ACs.

The above observation is generally true, but both ACs and
PUJs tend to concentrate to busy streets, buthads~CiM.Recto
Street, which is crowded not only by PUJs and ACs, but also by
PUs and private cars and traffic confusion is terrible in the
evening hours.

{4 Hourly Fluctuations of PWJ Transportation Demand and PUJ
Service.

While demand for PUJ transportation variesby hour of the
day, PUJ service frequency is not regulated but is left up to
ihdividual drivers. Therefore, the supply of PUJ service may
not be systematically adjusted to coincide with the hourly
fluctuating demand. Average daily demand is 7,500 passengers
per hour, average hourly demand in the morning and evening peak
hours is 23,000 to 25,000, and that in daytime, 9,600.

The drivers of PUJs for which the only stipulation is the
route rest parked on roads or in terminal area in day time when
the demand slackens off. PUOJ allocation which will enable drivers
to secure a minimum of income by full operation during the hours
of their choice and a facility program which will provide parking
lots for them to park and rest will be desirable, the realization
of which will normalize PUJ service and lead to the mitigation of
traffic congestion in areas around the terminal.

NOTE * The part of Poblacion which is south of F. Torres.

“
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Fig. 6.13 HOURLY VARIATION OF PT BY PUJ

25000
20000 4
Number
of 5000 A
Averagfe Number of PT per
Hour for Business Time
Person 9600 PT/ Hour.
Trips
10000 A Average Number of PT
per Hour for Whole Day
7524 PT/Hour
5000 -

Source: DCUTCLUS
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(5) Profitability and Population of PUJs

PUJ fare structure, at the time of survey, was 50¢ for the
first 5 kilometers with additional 10¢ for each subsequent kilo-
meter with 10% addition for practice in reality.

Based on the result of the Person Trip Survey, average in-

come per transporhation unit (passenger-kilometer) is calculated

as P0.129 per passenger-kilometers 1/, total volume transported

2/

as 1,617,000 passenger—-kilometers =, and gross income as
$229,500 ¥, or P 89 per pus.¥

1/ Acocording to the result of Person trip survey.
2/ Total passenger-kilometers of inhabitants in the survey area
(1,028,720) plus those outside the area (588,762).

3/ Reflects 10% addition which is effective in reality.

4/ The number of registered PUJ was 2,579 {(in 1979}.
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The cost of PUJ to the PUJ driver are rental of P45 per day,
fuel cost of P 40 per day l/, and salary of P30 per day, for a
total of P115 per day. In this example, revenue (P89 per day) is
less than expenditure (P115 per day) and profitability is negative.
Breakeven point in terms of the total number of PUJs is about
1,955.

On the other hand, the Ministry of Public Highway has calcu-
lated this cost at P1.15 2/ per each kilometer of operation.
Revenue per unit of operation distance is calculated at about
P1.18 £ based on the result of PUJ survey. In view of the actual

‘state of PUJ operation, it is definitely profitable.

From 10% to 15% of registered PUJs are said to be inoperative
due to accidents, repairing, and other reasons. This neans.that
the total number of PUJs actually in service is 2,2000 to 2,3000,
but, in view of the break even point of 1,355 PUJs, the actual
number is estimated at about 2,000.

1/ Fuel cost = daily operation distance (100 Km) -~ mileage
(7 Km/liter) x gasoline price (P2.8/liter)

2/  According to Study Report for Vehicle Running Cost by MPH

3/ Average Occupancy Rate = .

Total Volume of passengers of PUJ in passenger.Kilometer
Total Traffic Volume of PUJ in car.kilometer

1,760,000 PT.KM
193,840 CT.KM

= 8.3 PT/CT

Revenue per Km = 8.3 PT x P0.129/PT x 1.1 (considering
practice in reality).
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7.1

CHAPTER 7

TRAFFIC CONTROL

Purpose of Traffic Control Analysis

The term "traffic control", in the wide sense of the word,
denotes the control of people and vehicles in order to assure
that the use of vehicles by man will afford him a safe, con-
venient, and pleasant social life (essential to which is the
fulfullment of three Es: Education, Enforcement, and Engineer-
ing). In the narrow sense of the word, traffic control is the
enforcement of fundamental traffic rules stipulated by laws and
regulations.

The traffic problems existing in Davao City are primarily
characterized, as previously pointed out, by the substantial
qualitative and quantitative differences between problems in
the central .dcwntown area called "Poblacion," those in the
urban areas surrounding it, those in suburban towns, and those
in inland rural areas and also by the fact that traffic problems
are concentrated in the central downtown area.

The secondary characteristic is the absence of railway,
which is found in cities of Japan and other advanced nations,
and the fact that public transportation depends on buses, taxis,
jeepneys, and ACs _ particularly on jeepneys.

Traffic control in Davao City is to be analyzed focussing
on traffic safety, amenity, convenience, and reliability, with

road network and the means of public transportation in mind.,

Philippine and Davao City Traffic Control Systems

Republic Act No. 4136 entitled "Land Transportation and
Traffic Code" provides the base for traffic control in the
Philippines.

Details of traffic control are stipulated by the ordinances
issued by local jurisdictions under the authority of said Code.
1) Republic Act No. 4136

Republic Act No. 4136, established June 20, 1964, and

subsequently amended by Presidential Decrees No. B43, 896,
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2)

and 1059, regulates the registration and operation of motor
vehicles by owners, dealers, conductors, and drivers.

The Land Transportation and Traffic Control Code con-
sists of 5 chapters, or a total of 18 articles or 66 clauses,
Chapter 2 provides for the registration of motor wvehicles,
Chapter 3 regulates the operation of motor vehicles, Chapter 4
stipulates traffic rules, and Chapter 5 contains penal and
other provisions. Of these, Chapters 4 and 5 will be studied
in order to evaluate traffic control against said "3 Es,"
while relationship between traffic rules and physical facili-
ties will be reviewed particularly from the standpoint of
"engineering,”

This Code, enforced in the entire nation, is administered
by BLT under the jurisdiction of MOTC. Within BLT is the
Land Transpertation Commission consisting of commissioners
appointed by the President under Congressional approval.

This Commission is headguartered in Quezon City (where Motor
Vehicle Office is located) and has 10 regional branches, one
of which being in Davao City. |

This Commission is in charge of the administration of the
Land Transportation and Traffic Control Code. The Philippine
Constabulary, city police forces, and municipal police forces
are given authority to enforce the Code, and traffic courts,
city courts, and municipal courts try the violators of traf-

fic rules.

Traffic Rules under Republic Act No. 4136

The traffic rules provided for by the Act consist of
the following 5:
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CHAPTER IV. = TRAFFIC RULES

I. Speed Limit and Keeping to the Right

IT. Overtaking and Passing a wvehicle, and Turning at

Intersections
ITI. Right of Way and Signals
IV. Turning and Parking

V. Miscellaneous Traffic Rules

Motor vehicle speed limits are listed below for inforxmation:

MAXIMUM ALLOWABLE SPEEDS

Passenger cars

Motor trucks

and motorcycles and buses
On gpep country rﬁads, with 80 km. 50 km.
no "blind corners" not closely ar hour er hour
bordered by habitations. P P
On "through streets" or boulevards
clear of traffic, with no "blind :2 igér 22 :zér
corners", when so designated B P
O§ city and.mun1c1pal stree?s, with 30 km. 30 km.
light traffic, when not designated er hour er hour
"through streets,” P P
Through crowded streets, approaching
3 3 " : n
1nzefsect1§nsla;0 blind co:;nerzther 20 km. 20 km.
prassing schoo nes, passing per hour per hour

vehicles which are stationary, or
for similar dangerous circumstances.,

3) Penal and Other Provisions of Republic Act No. 4136

Following are the provisions of this Act pertaining to

penalties and miscellaneous matters,
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CHAPTER V -~ PENAL AND OTHER PRIVISIONS

Article I ~ Penalties

Section 56. Penalty for violation
Section 57. Punishment for other oftenses

Section 58, Duty of clerks of court

Article II - Collection of Feesg, Taxes and Fines, Liens, Allotment
ment of Funds

Section 59. Collection of fees; national and local texes:;
fees
Section 60. The lien upon motor vehicles

Section 61. Disposal of monies collected

Article IIT - Final Provisions

Section 62.

Section 63. Repeal of laws and ordinances
Section 65. Appropriation

Section 65, Separability

Section 66. Effectivity

4) Traffic Ordinance No. 778

The Davao City Assembly established Ordinance No. 778,

"The Traffic Ordinance of the City of Davao," under the
authority of the Land Transportation and Traffic Control
Code. Ordinance No. 778 was a revision of Ordinance No. 9
and might be called a "Revised Traffic Ordinance of the City
of Davao."

Ordinance No. 778 takes its skelton from Republic Act
No. 4136 with some modifications to conform with peculiar
situation existing in Davao and consists of 16 articles.

The provisions of O;dinance 778 which concern traffic

control are:
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5)

(1) speed Limits

Maximum allowable speed at which motor vehicles may be

operated in Davac City is stipulated at 20 to 30 kilometers per :ri.:-

our for Pobulacion and other urban areas and at yo to 80
kilometers per hour for suburban areas.

{2) One-way Traffic

One-way traffic is stipulated for portions (a total of 6
sections) of roads in Poblacion.
(3) No Parking

In Poblacion, parking is prohcbited on both sides of the
road in 8 sections and on one side of the road in 5 sections.
(4) PUJ Loading/Unloading Zones

PUJ loading/unleading zones are designated along PUJ
routes on roads in certain parts of Davao City.

One of the tasks which future plans and analyses are to
perform will be evaluation as to whether or not these traffic
control provisions are useful in the improvement of traffic
condition and to determine how these provisions should be
applied in relation to emergency or long range plans.

Traffic Management Authorxities

The planning, construction, administration, and mainte-
nance of road network and traffic facilities are shared by
numerous organizations, the major cnes of which are:

(1) Planning, Construction, and Maintenance

Roads existing in Davao City are classified by Jurisdic-
tional authority into national highways, city roads, and
barangay roads, which are planned and maintained by various
crganizations as indicated below:

(a) National Highways: Highway District Engineer of the

Regional Office of MPH.
(b) City Roads: City Engineer Office under City Mayor
(c) Barangay Roads: The barangay division of MPH's
Regional Office

{2) Administration and Enforcement

Roads and traffic facilities are administered by the
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following parties under the authority of Republic Act No.

4136 and Ordinance 778:

(a)

(b}

{3} Trial

National Highways:

National Defense.

City Roads:

Police under Mayor.

committed on national highways.

ordinate to MND.

The Constabulary Highway Patrol
Group (CHPG) of the Traffic Bureau, the Ministry of _

CHPG also handles ordinary crimes

Administered and enforced by the City
The City Police is also sub-

The trial of the violations of Republic Act No.4136 or

Ordinance 778 is either by a traffic court of the Republic as

the court of trial in the first instance or by the City Court

under Mayor according to jurisdiction over the rocad (as in the

case of road construction and maintenance).

(4) Overall Organizational Structure

The structure of the jurisdicticnal organizations discussed

in the above can be expressed by the diagram presented below:

(MND)

MoTC

BLT

LnTC

L.T.C. Regional
Cffice

pr————
1
| L..
3

(MOT)

CHP

City Police Traffic Court

City Court

{City Mayor)

- 186 -



Traffic Accidents

The number of traffic accidents has yearly increased in

Cavao City by, during the pericd of 8 years, the factor of 2.58

from the total of 1,507 accidents in 1970 to3,896 in 1878, accord-

ing to the Traffic Control Division data. Facts about these traf-

fic accidents will be reviewed in detail in search for a base to

support traffic management plan for greater safety.

1)

2)

Traffic Accident Frequency

The incidence of traffic accidents in Davao City has
generally been on an upward trend from 1970 to 1978. Acci-
dents rapidly increased particularly after 1975. Increase
in accidents was faster than increase in the number of re-
gistered motor vehicles (PUV), and the average number of
accidents per registered PUV rose from the 0.643 in 1970 to
0.525 in 1975, and, further to 0.769 in 1978. At this trend,
this ratio might have reached 1.0 in 1980, when each PUV
might have been involved in at least one accident on the
average.,

In 1978, average number of accidents per month was 325
and that per day was approximately 11, according to said
data,

Traffic Accident Locations

(1) Davao City as a Whole

A scrutiny of traffic accidents occurred in Davao City
as a whole indicates that they were concentrated to Poblacion

and, in urban areas on its perimeter and in suburban areas,
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Table 7.1 Number of Traffic Accidents in Davao City (1970-1978)

Number of Accidents Number of PUVS Number of Accidents

per PUV
'1970 1,507 4,142 POV 0.364
1971 1,562 4,602 0.339
1972 1,484 5,116 0.290
1973 - 5,946 -
1974 1,713 7,084 0.242
_;;75 2,397 4,562 0.525
1976 1,857 4,843 0.414
1977 3,293 - -
1978 3,896 5,064 0.769

Source: Traffic Control Division
= unknown

Fig. 7.1 Number of Traffic Accidents in Davao City

4.000

3.000 I

2.000

1.000

‘70 ‘T1 '72 ‘73 ‘74 ‘75 '76 ‘77 '78
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to areas along national highways particularly between Talomo
and Poblacion and between Poblacion and Panacan.

Few accidents have occurred on Diversion Road, which isg
cne of trunk roads in Davao City.
(2) Poblacion

Traffic accidents concentrated in Poblacion are noted
to have been distributed primarily to its southwestern part
{downtown area in the wvicinity of the City Hall) and second-
arily to the Magsaysay Avenue/Agdao Market area of its north-
eastern part.

Roads with frequent traffic accidents are:

o Lupulapu o F. Inigo

o Second o P, Pelayo

o T, Monteverde o V. Illustre

o Villa Abrille © Duta Bago

o D. Ponce o F. Magallanes
o I. nigo o San Pedro

o C. Bangoy o Gen. Malver

o D. Suazo o Father Selga
o C. Chavez ¢ Gen. A. Luna
o L. Ma Guerrerro o J. Camus

o M. Roxas o P. Magsaysay Av.
o Jose' Palma Gil o F, Jacinto

o A, Bonifacso o Sohrecary

o J. Rizal o N. Torres

o C.M. Recto o R, Cabaguio
© Gen Bolton o Sta Ana Ave.
o F. Bangoy o 5th Ave.

Also, the concentration was consipicucus of traffic accidents
to intersections.

On the other hand, a review of those océurred within Poblaciocn
in 1977 and in 1978 shows that accidents spreaded to a wider area

in 1978 than in 1977 and that incidence rose in 1978 particularly
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in the northeastern downtown area and area from Adgao Market to

Magsaysay Avenue. Also, whereas accidents concentrated to areas

along national highways in 1977, they spreaded ocut to areas along

almost all of trunk roads in Poblacion and areas along almost all

of access roads in the downtown around the City Hall in 1978.
Another phenomenon cbserved through the 1977/1978 comparison

was the fact that, in the case of pairs of roads running in parallel,

accidents which tended to concentrate to one of each such pairs in

1977 spreaded to the other of the pair in 1978 for a more even

distribution. Such pairs of roads were:

Number of Traffic Accidents

| 1977 > 1978
C.M. Recto Avenue More > Less
F. Bangoy Street Less -+ More
San Pedro Stree More -+ Less
A. Pichon Street Less -+ More

Although no definite cause of this phenomenon has been con-
firmed, it is assumed that the installation of traffic signals
and/or the enforcement of no parking on roads might have been

partly responsible.

3} Traffic Accident Analysis I

The traffic accidents which occurred in Davac City at
the average rate of 11 per day in 1978 will be analyzed
based on the data of Davao City Weekly Accident Reports
covering a net period of 6 months from March 1 to September
30, 1978 (some reports are missing).

(1) Incidence

During said 6-month period, the total number of traffic
accident was 2,136 for the monthly average of 356 (or the
daily average of 12), which was greater than the monthly
average of 325 for the entire year of 1578. The breakdown of
the total 2,136 was 28 fatal accidents (1% of the total), 485
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casual accidents (23%), and 1,623 property damage accidents
(76%) - on the average, one out of every 4 accidents involved
Personal death or injury.
(2) Casualties

During this 6-month period, a total of 32 people were
killed in these traffic accidents (for monthly average of 5,3)
and a total of 826 were injurred (monthly average of 138) for
a total of 858 casualties.
{(3) Collisions

A total of 1,343 accidents (69% of all accidents) were
collision between automobiles, 344 {(17%) were collision wherein
the automobile hit a person or bersona, and 134 (&%) were col-
lision between the automobile and the motorcycle/bicycle.

(4) Vehicle Type

The breakdown by the type of vehicles which were the cause
of traffic accident is as follows: 22% was service vehicles,
19% was PUJs, 18% was PU, 13% was jeepneys, 13% was trucks,
and 7% was motorcicles/bicycles. A comparison of this distribu-
tion against the distribution of vehicle ownerships by the type
of vehicle (BLT data) indicates that the rate of accidents is
high among PUs and low among trucks and motorcycles/bicycles
and, further, that such rate is generally higher among public

utility vehicles than among private vehicles.
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Fig. 7.6
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Fig. 7.5 CLASSIFICATION OF MOTOR VEHICLES (%)
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Traffic Accident Analysis II

Further analysis of traffic accidents will be made based,
this time, on 827 accidents recorded by the City Police during
a 5-month period from July through November of 1978. The 827
samples represents 48% of the population (a total of 1,712
accidents reported by the Traffic Control Division).

The 827 samples, substantiated by 827 accident records
of the City Police, anables the establishment of relationships
between traffic accidents and:

(1} The day of the week

{2) The hour of the day

(3) The structural characteristics of the road

(4) The condition in which the driver was

{S) The condition in which the pedestrian involved in the
accident was

(6) Weather condition

(7) The place where the accident occurred

Of these relationships, important phenomena are sum-
marized below.

(1) Fluctuation by the Day of the Week

Generally, it appears that accidents occurred more fre-
quently on weekdays than on weekends {and holidays), although
no definite trend could be established for each day of the

week,
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{2) Horuly Fluctuation

The maximum accident hour was from 2:00 to 10:00 A.M.,
followed by 11:00 to 12:00 A.M. and 4:00 to 5:00 P.M.

Plotted into a graph, the accident curve starts rising rapidly
rom after 7:00 A.M., reaches the peak in 9:00 to 10:00 A.M.,
declines to about 34% of the peak level in 12:00 A.M. to 1:00
P.M., rises sharply again and remains at 85% to 95% level of
the peak during the hours of ;:00 P.M., through 5:00 P.M., when
it drops to a 70% level of the peak and stays at that level
until 7:00 P.M., and descends steadily after 8:00 P.M.

It is believed that this hourly fluctuations in the in-
cident of traffic accidents directly reflect hourly changes
in the level of daily routine activities of people: commuta-
tion to and from work or school, shopping, amusement, and so
forth: it is interesting to note that during the lunch hour
of 12:00 A.,M, to 1:00 P,M. the incidence drops to only about
1/3 of the peak hour level.

{(3) Road structure

Most of traffic accidents are noted to have occurred
either at intersections, straight road sections, or flat
road sections. However, it is only natural that the incidence
was high in road sections with a linear horizontal alignment
and those with a liner vertical alignment, when it is con-
sidered that the entire road network of Davao City has few
curved road sections and that the City's downtown areas are
spread on a flat land.

(4) Driver's Condition

Vehicle operators are required to observe 18 difference
practices

Of the 18, the failure to observe the following 6 are
helieved responsible for or contributory to the occurrence
of traffic accidents (and these failures represent about 90%

of total driver violations):
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© Failure to yield right of way
© Failure to give proper signal
O Turning in an improper manner
O Failure to watch side mirrors
© Failure to watch ahead

O Failure to practice other elements of good drivership

(5) Pedestrian

A total of 16 pedestrian practices are believed responsi-
ble for or contributory to the occurence of traffic accidents.
Of the 16, the following 4 pedestrian violations are most
significant (representing about 90% of the total pedestrian
viclations):

O Road crossing without using a crosswalk

© Recklessly dashing out into road from behind a parked
o vehicle

© Walking on driveway

5) Geometric Road Structure

The geometric structure of road much affects the in-
cidence of traffic accidents. Therefore, the distribution
of traffic accidents in Davao City will be analyzed in rela-
tion to the geometric road structure at the location of the
accident.
(1) Drive Lane

The roads on which a high incidence rate of traffic
accidents has been recorded happened to be generally those
which constitute the skelton of the City's road network.
Although roads with varying overall breadths exist in the City,
little difference is observed between national highways, city
road, and barangay roads in the pavement width (or carriageway
width). The carriageways are not separated into drive lanes
by road markings, and overtaking and passeing common practice

in the City.

- 201 -



Fig. 7.9 HOURLY CHANGE (179 days)
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Fig. 7.14 DRIVERS VIOLATIONS:
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(2) Center Median

Portions of national highways in Davao have a center
median. It is observed that the incidence of traffic
accidents is markedly low in road sections where a center
median is installed. For instance, the incidence is very
low even though traffic is heavy on Quirine Avenue and
Quezon Boulvard, which have a center median.

This proves that the installation of a center median
is an effective way to reduce traffic accidents and suggests
that the enforcement of one-way traffic (by traffic Ordinance)
will facilitate the control of accidents.

(3) sidewalk

Almost all of roads in the downtown Poblacion have side-
walks of somewhat varying qualities of pavement, either as a
part of the overall breadth of the road as by utilyzing a
space created by setting back the first floor {(ground floor)
of puildings. The installation of sidewalks is helpful in
preventing traffic accidents from occurring, and this can be
substantiated by the 827 samples which show that accidents
invelving pedestrians occurred when the pedestrian was walk-
ing in carriageway.

Therefore, important in the future will be the develop-
ment/improvement of sidewalks by pavementand/or making clear
distrinction between the sidewalk and the drive lane.

Traffic Signal

In Davao City, a total of 92 traffic signals are instal-
led currently on Quirino Avenue, San Pedro Street, and C.M.
Recto Avenue in L shape. These signals are manually operated
by policemen in response to the traffic condition existing
from time to time and in accordance with the indications and
phases given in the manual.

The installation of traffic signals is an effective means
of controlling traffic accidents. However, in Davao City

drivers tend to avoid sections where signals are installed.
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Traffic Rules

Traffic control is being currently accomplished in
Davao City using the following 4 tools, whose relationship
with traffic accidents will be analyzed.

(1) Speed Limit

The speed limits provided for by Ordinance 778 of 20
to 30 kilometers per hour for trunk roads in Poblacion and
other urban areas and of 70 to 80 kilometers per hour for
trunk roads in suburban areas are not necessarily observed by
drivers in Davao City. Therefore, it is believed that the
traffic accident control will be facilitated by the re-
assignment of speed limits appropriate to the functional
level of each road, as analyzed in detail, and by the im-
plementation in roadside areas of the access control which
will be commensurate with the re-assigned speed limit.

{2} One-Way Traffic

One~way traffic is enforced in parts of roads in Pobla-
cicon, chiefly where traffic generation is high, where vehicle
parking and stopping are much practiced, in downtown areas,
in the wvicinity of market, and in the vicinity of PUJ terminals.
One-way streets are limited to a short distance from an inter-
section to another.

Little has been observed to directly support the claim
that the implementation of one-way traffic will result in the
reduction of traffic accidents. However, the fact as seen in
the above that the installation of a center median would result
in fewer traffic accidents will adequately explain the desir-
able effect of one-way traffic on accident contxol.

(3) No Parking

No parking is currently being enforced in portions of
roads within Poblacion. The enforcement of no parking is
effective on the reduction of traffic accidents, as it was
revealed by the 827 samples that a large number of accidents

involved pedestrians pluging out from behind a parked vehicle,
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that the commonly practiced passing and overtaking due to the
absence of drive lane markings have been the cause not only
of traffic confusion and the impairment in rocad capacity but
also of accidents, and that accidents actually reduced on San
Pedro Street after the designation of no parking zones.

(4) pPUJ Ioading/Unloading Zone

The analysis of said Weekly Report has indicated that
the highest incidence of traffic accidents was registered by
the means of public¢ transportation. PUJs are contradictory
in that, while they are Davao citizens' "locomotive organ" or
their most important means of daily travel, the rate at which
PUJs are involved in traffic accidents is very high,

The designation of PUJ loading/unloading zones, as has
already been done on San Pedro Street and C.M. Recto Avenue,
is strongly needed on other roads for the expansion of road's
traffic capacity and for the improvement of passenger safety
upon getting on and off the PUJ.

Reoad Signs and Markings
(1) Road Signs

Road signs are currently being installed in the Philip-

pines in accordance with the International Road Signs of 1968,
but the extent to which road signs have been installed inp
Davac is still far from being completes one sees few road signs
as he drives in the City.
To be installed are the fallowing three kinds of road

signs:

Warning signs

Centrol signs

Information signs

(2) Road Markings

Road markings are currently been accomplished in the !
Philippines in accordance with the Road Marking Manual. How-
ever, as in the case of road signs, road markings are still

inadequate in bavao City.
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In the City, the completion of road markings is an urgent
need for the purposes of improving intersections and of re-
ducing traffic accidents. 1In addition, it is of a vital im-
portance that proper road markings is effected whenever a new
road is constructed, a road is widened, a traffic signal is

installed, and a new traffic control is implemented.
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