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SOCIO-ECONOMY

1. SOCIO-ECONOMY OF THE STUDY AREA

1.1 The Study Area for Yawa River System Sabo Project

(1) Population and Number of Houses

The population of the protected area is 14,282 and the number of households is
2,621 in 1999. This area includes Legazpi City, two municipalities of Daraga and
Camalig. Legazpi City occupies 64.9% of total population followed by Daraga
municipality(31.8%), and Camalig (3.2%). But the area of Legazpi City is only
36.1% of total protected area, 2,318ha. This is reflected in the population density
of Legazpi City which includes highly populated barangays such as Dita (491/ha),
Arimbay (32/ha) and San Joaquin (33/ha). These household population is major
beneficiaries by protection from mud and debris flow. Furthermore, the
agricultural products and commercial and industrial activity will get benefits by
disaster prevention from mud and debris flow as well . (See Table XXV 1.1.1)

(2) Family Income and Poverty Level

According to the People’s Intention Survey carried out by the JICA Study Team in
September-October 1999, the average income levels of the households of
resettlers and candidates resettlers living around Mayon Volcano was estimated as
42,075 pesos per year or 3,506 pesos per month.  The protected area of this study
is not completely considered to be the same as the area of this survey.  But these
figures can explain approximately the present situation for income level of the
protected area. The level of monthly average income is far below that of Bicol
Region at 6,425 pesos.

1.2 The Study Area for Legazpi City Flood Control Project

(1) Population and Number of Houses

The flood prone area corresponds to the area of flood return period of ten years.
This area includes 31 barangays in Legazpi City. The population of this area is
13,334 and the number of households is 70,390 in 1999. Total area is 1,070ha
which is only 5.5% of all area of Legazpi City and the 43.7% of population is
concentrated in this narrow area.  When big typhoon with heavy rain hits the area,
the large-scale damages affect the assets and economic and social activities. After
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the implementation of this urban drainage project, it can be expected that the
damages of this area will be considerably saved. (See Table XXV 1.2.1).

(2) Industries

The industry sector classified into mining and manufacturing industries numbered
157 in 1997, a 12% increase from the 1991 figure.  According to the interview
survey conducted by the JICA Study Team in the second field study in the
Philippines, 101 industrial establishments were counted in the flood prone area.
As to capital requirement, manufacturing industry and their number are classified
as follows:

a. Micro Industries

Those with capital investment below 150,000 peso fall under this
classification, occupying 78% of all industries. The activities mostly involve
furniture shop, manufacture of bags, printing press, and retail of coco lumber,
bakery, tailoring shop, rise mill and photo studios.

b. Cottage Industries

Twenty-two percent (22%) are classified as such cottage industries. The
capital requirement for this kind of industry is 150,000 to 1.5 million pesos.
Woodworks, T-shirt manufacturing, bakery/bakeshop, tailoring, photo
developing and hollow block manufacturing.

As of 1998, there is no record as to the number of registered small, medium,
and large scale industries simply because there is no declaration as to the
capital or gross sales in the application forms of these firms.

(3) Number of Establishments

According to the interview survey conducted by the JICA Study Team in the
second field survey in the Philippines, the number of industrial establishments
were counted as 101.  Aforementioned and commercial establishments are
composed of store, 549(79.2%), business offices, 53(7.6%), restaurants, 32(4.6%),
hotel & motel, 18(2.6%) and others, 42(6.1%) as shown in Table XXV 2.1 10.
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2. PROJECT EVALUATION

2.1 Economic Evaluation

(1) Basic Conditions

The basic conditions for economic evaluations are as follows:

1) Economic Evaluation is carried out by comparison between “With-the-
Project” and Without-the-Project with regard to benefit and cost.

2) Economic evaluation is conducted for Yawa River System Sabo Project,
Legazpi City Urban Drainage Project and Resettlement Site Development
Project for Banquerohan and Anislag

3) The period for evaluation is assumed to include the period for the
implementation period for construction and 50 years including 30 years of
project life after construction works.

4) The social opportunity cost of capital in the Philippines is considered to be
15%.

5) The indicators of economic evaluation are “Economic Internal Rate of Return”
(EIRR), “Benefit Cost Ratio”(B/C) and “Net Present Value”(NPV).

6) The discount rate of social opportunity cost of capital of 15% is adopted to
figure out B/C and NPV.

(2) Economic Benefit

1) Yawa River System Sabo Project

a. Methodology and Calculation Conditions

In this project, Option 3 is taken into consideration for land use data..

Direct Damage

Damageable value is the amount of asset value that will suffer the mud and
debris flow. Generally, direct damage in the area can be calculated as
follows:

[Direct Damage in the Area (Peso)] = [Area Size (ha)] x [Damageable Value
(Peso/ha)]

Damageable value is calculated for each asset classification such as (i)
agricultural products for main crops such as palay, coconut (copra), corn,
banana, and vegetables, (ii) buildings for residence, industry and commerce),
including indoor movables, (iii) public facilities including indoor movables
and (iv) other agricultural products such as livestock, poultry and fishery
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(15% of other assets), is presented below. The values of damageable assets
in the existing condition is shown in Table XXV 2.1.1 and the unit values of
agricultural products and other assets are shown in Table XXV 2.1.2 and
XXV 2.1.3.

Indirect Damage

Damages caused by business suspension due to the mud flow are estimated
using the rate (6%) to the damage to general assets (houses/building and
their indoor movables). This rate is applied in accordance with other reports
on flood control projects similar to this Study, as well as the "Main
Principles on Investigation of River Economy, Ministry of Construction,
Japan".

The costs for evacuation, clean-up, detour transportation and drainage of
mud and debris are inherent for mud and debris flow. In this study, 20% of
direct damage including business suspension is tentatively assumed as
indirect damage.

Development Benefit

In this study, socioeconomic development will be accelerated in the
protected area by sabo works. In Option 3, it is assumed that the
development of industrial and service sector will be promoted in the
protected areas as well as the enhancement of agricultural productivity.

To implement these developments, the cost and benefit are assumed as
follows:

(i) The investment cost including land acquisition, land reclamation and
construction of buildings for industrial and service sector is calculated.

(ii) The production cost including cost for labor and materials by sector are
calculated.

(iii)The production in money terms is counted as the benefit generated from
the development. With regard to agricultural sector, the increase of
production derived from the enhancement of productivity is estimated as
the benefit.

These conditions are shown in Table XII 6.5
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b. Estimation of Annual Average Benefit

Sabo Works

Benefit generated by mud and debris flow control is defined as the expected
amount of average annual reduction of damages by the designed works, and
it can be estimated on the basis of the following assumptions.

!!!! It is almost impossible that the damaged assets will be recovered to
their existing conditions

According to the field survey, most assets which were once damaged by mud
and debris flow are very difficult to be completely recovered from damages
or takes considerable time to be recovered. So, in this Study, it is basically
assumed that the damaged assets are not recovered to their existing
conditions. This assumption is fundamentally different from the one of flood
control plan. Because most assets damaged by flood will be recovered to
their existing conditions before damage. Agricultural products will be
harvested in the next year or cropping time and buildings and infrastructure
are mostly repaired and could be in use after the short period from the flood
damage.

!!!! Annual output from the land is damaged

This assumption is based on the concept that the assets to be damaged are
the output, which is annually generated from the disaster area. The annual
output could be the annual production for the agricultural production and the
annual deprecation for the buildings.

!!!! The occurrence of damages caused by mud and debris flow of each
return period is non-simultaneous during the project life of 30 years.

This means the damages caused by some return period, for example, 10-year,
will not be recovered. Then the damages after occurrence in return period
10-year must be excluded from the assets to be damaged by occurrence of
other longer return period. But this assumption is approved only during the
project life because there is no assurance of protection of assets from mud
and debris flow after 30 years. During the project life, the probability is
calculated for damages, which will be happened.

!!!! Probability of “not” occurrence of damages caused by mud and debris
flow after the project life is assumed after the project life.

After the project life (30 years), the adverse benefit, “not damaged by mud
and debris flow”, is assumed because the parts of assets will be always
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economically damaged when mud and debris flow will happen even if the
structures for protection could work physically.

The damage rate and damaged value of assets are estimated on the basis of
these assumptions.(Refer to Table XII 6.6 and 6.7).

Development Benefit

Development benefit per annum for return period of 20-year is estimated in
terms of difference or balance between revenue and cost generated from
production. In the second field study in the Philippines, the more detailed
study was conducted with regard to productivity enhancement agriculture,
agro-industry project in the protected area as supporting programs. By
referring to this study, the productivity enhancement of agriculture was
revised from two times to three times of the present productivity condition
and economic benefit of industry and service is expected to be more
accelerated and increased.

2) Legazpi City Urban Drainage Project

a. Methodology and Calculation Conditions

Land Use Data

From the economic viewpoint, inundation depth and damaged assets were
examined on the basis of field survey conducted by the Study Team during
the second field survey in the Philippines for flood prone area. Land use
pattern for “Option-1” is basically adopted to the flood control plan. The
tables concerning the field survey such as survey sheet, scale of samples,
distribution of building in the flood prone area of Legazpi City are shown in
Table XXV 2.1.4 to 2.1.10   .

Direct Damage

Damageable value is the maximum amount of asset value that will suffer the
inundation.  Generally, direct damage in the area can be calculated as
follows:

[Direct Damage in the Area (Peso.)] = [Area Size (ha)] x [Damageable Value
(Peso/ha) x [Damage Rate ]

Damageable value for each asset classification is the same as the one of mud
and debris flow already mentioned above.
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As in case of Sabo Plan, the other assets such as livestock, poultry, fish in
agricultural sector and public facilities except railway and roads are assumed
to be 15% of the direct damages.

The result of field survey with regard to flood damages in the Study Area
conducted by the JICA Study Team in the second field survey in the
Philippines is summarized as follows.

The Summary of Survey Result of Damages by Type of Building
(Unit: Million Peso)

Type of
Building No. of Building Regularly

Happened
Typhoon
Gardin

Typhoon
Loleng Total

Total
Surveyed
Samples

Total
No. of

Buildings
in Flood

Prone Area

Damaged Build. 51 116 153 320 340 13,334
Residential

Damaged Value 196 695 1,077 1,968 - -
Damaged Build. 7 16 27 50 78 694

Commercial
Damaged Value 782 4,072 5,370 10,224 - -
Damaged Build. 4 6 11 21 37 101

Industrial
Damaged Value 55 1,044 1,360 2,459 - -
Damaged Build. 4 11 20 35 50 47

Public
Damaged Value 113 1,034 1,284 2,431 - -
Damaged Build. 66 149 211 426 505 14,176

Total
Damaged Value 1,146 6,845 9,090 17,082 - -

The unit value of damageable assets and the values of damageable assets in
the flood prone area in Legazpi City is shown in Table XXV 2.1.11 and
2.1.12

Indirect Damage

Damages caused by business suspension due to the flood are estimated using
the rate (6%) to the damage to general assets (houses/building and their
indoor movables). This rate is applied in accordance with other reports on
flood control projects similar to this Study, as well as the "Main Principles
on Investigation of River Economy, Ministry of Construction, Japan".

In this Study, 10% of direct damage including business suspension and
evacuation from flood is tentatively assumed as indirect damage

Damage Rate by Inundation Depth and Duration

The damage rates for each item vulnerable to flood damage are determined
in accordance with the inundation depth and duration. The field survey
conducted by the JICA Study Team in the second field survey in the
Philippines and other reports on flood control projects similar to this study,
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as well as the "Main Principles on Investigation of River Economy, Ministry
of Construction, Japan" are also referred to. (See Table XXV 2.1.13)  

b. Estimation of Annual Average Benefit

Flood control benefit is defined as the expected amount of average annual
reduction of damages by the designed works, and it can be calculated in the
following procedure:

i. Assume several levels of flood discharge: of 2-, 5-, and 10-year
ii. Obtain the average annual probability of the discharges between one

discharge level and the next (this can be derived from calculation of the
excess probability for each discharge level and then, attaining the
difference between these probabilities);

iii. Obtain the average annual amount of damage due to floods at this
discharge level, multiplying the average annual probability by the
amount of estimated damage at this discharge level; and

iv. Obtain a cumulative total of these amounts from the minimum discharge
to the maximum discharge.

The average annual benefit is calculated using the following formula;

B  = " #1
2 1

1

D Q D Qi i
i

n

( ) ( )$
%

&' " #! $$P Q P Qi i( ) ( )1

where;

B : average annual benefit
D Q D Qi i( ), ( )$1 : flood damage caused by flood with Qi$1  and

Qi discharge, respectively
P Q P Qi i( ), ( )$1 : probability of occurrence of Qi$1 and Qi discharge,

respectively
n : number of flood applied

The estimates of annual average flood damages by return period according to
the procedure mentioned above are shown in Table XXV 2.1.14.

3) Resettlement Site Project

In Resettlement Site Project, the benefit generated from livelihood in resettled
area is composed of two sites for resettlements: (i) Banquerohan and (ii) Anislag.
The annual benefits generated from the project are considered to be the balance
(net benefit) between revenue and cost by production. The revenue  and cost
were estimated for each industrial sector on the basis of the following factors for
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each area of construction works and protected area by the river system of Sabo
projects: (i)  No. of households, (ii) No. of workers per household, (iii) Revenue
and cost per worker, and (iv) Rate of the number of workers by industrial sector.
The annual cost and revenue are shown in Table XXV 2.1.15.

(3) Economic Cost

1) Basic Conditions

Conversion Factor

The project cost is converted from financial price to economic price. The basic
conditions for conversions are as follows:

! The price level is fixed at constant 1999.  So inflation is excluded from
financial cost.

! In the Feasibility Study, the project cost is composed of the local currency
portion and foreign currency portion. The local currency portion in financial
price includes the transfer items such as custom duties for imported materials,
sales tax, value added tax, and subsidies, and so on for locally procured
materials. These transfer items are eliminated from them.

! The tradable goods in the locally procured materials do not reflect the
international market price. So the standard conversion factor (SCF) is applied
to it. In this Study, 0.909 is assumed to be SCF, which is based on the
international trade statistics of the Philippines during the latest 5 years.

! The cost for unskilled labor does not reflect economic price by being
overestimated generally. So the shadow wage rate (SWR) is applied to the cost
for unskilled labor. According to project evaluation procedure and guidelines
prepared by ICC (Investment Coordinating Committee) of the Philippines
government, a SWR of 60% is recommended. In this Study, the labor cost is
not yet figured. So the SWR is not applied explicitly.

! In this Study, the conversion factor for construction cost of local currency
portion is assumed to be 0.82 by taking account of the factors mentioned
above such as SCF, SWR, and many kinds of taxes and duties.

!- The land acquisition cost includes usually speculative factor. In this Study,
10% of land acquisition cost is tentatively assumed to include speculative
factor. So a conversion factor of 0.9 is applied to the land acquisition cost.

Disbursement Schedule and Implementation Period

The project cost is assigned according to disbursement schedule. The
disbursement schedule in economic price is shown in Table XXV 2.1.16.
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(4) Economic Evaluation

1) Yawa River System Sabo Project

The economic evaluation for the Yawa River System Sabo Project is conducted
for return period of 20-year as mentioned already. The indicators of economic
evaluation are figured out as follows:

! EIRR : 23.8%
! B/C : 1.57
! NPV : 1,304.6 million peso

The EIRR is over the opportunity cost of capital as 15%. Judging from the
indicators acquired, the Yawa River System Sabo Project has a high economic
viability. It can be concluded that this project is feasible enough and will
contribute not only to protect from the mudflow but also to enhance the
productivity of all industrial sectors by being protected from the disasters.

There are many unexpected matters in the future with regard to socioeconomic
situation. These matters will naturally influence the project cost and benefit. So
the sensitivity analysis is conducted by changing the level of cost and benefit. The
following table shows the result of sensitivity analysis.

Result of Sensitivity Analysis for EIRR
(Unit : %)

Benefit
-5% -10% -15%

+ 5% 21.62 20.51 19.37
+10% 20.66 19.58 18.47Cost
+15% 19.77 18.72 17.63

As shown in the above table, the EIRRs are higher than 15% in every combination
of change rate of benefit and cost. The EIRR in the worst condition in
combination of +15% for cost and –15% for benefit is 17.6%, which is higher
enough than 15%. So this project can cope with the unexpected fluctuation in
economic conditions and keep the sustainable economic viability. The economic
annual cost-benefit flow is shown in Table XXV 2.1.17.

2) Legazpi City Urban Drainage Project

The economic evaluation for the Legazpi City Urban Drainage Project is
conducted for return period of 10-year as mentioned already. The indicators of
economic evaluation are figured out as follows:
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! EIRR : 21.56%
! B/C : 1.64
! NPV : 213.1 million. peso

The EIRR is over the opportunity cost of capital as 15%. Judging from the
indicators acquired, the Legazpi City Urban Drainage Project has a high economic
viability. The result of sensitivity analysis is shown in the following table.

Result of Sensitivity Analysis for EIRR
(Unit : %)

Benefit
-5% -10% -15%

+ 5% 20.57 19.85 19.11
+10% 19.95 19.25 18.54Cost
+15% 19.37 18.69 18.01

According to the sensitivity analysis, the EIRRs of all combinations for cost and
benefit indicate the high viability. So it can be concluded that this project would
meet with the unexpected economic fluctuation in the future and maintain
sustainability and feasibility. The economic annual cost-benefit flow is shown in
Table XXV 2.1.18.

3) Resettlement Site Development Project

The economic evaluation for the Resettlement Site Development Projects is
conducted for two sites: Banquerohan and Anislag. The indicators of economic
evaluation of these sites are figured out as follows:

Indicators Banquerohan Anislag
EIRR (%) 16.21 15.27
C/B 1.02 1.01
NPV(Mill. Peso) 8.7 1.32

The EIRRs for both resettlement sites of Banquerohan and Anislag are higher than
the opportunity cost of capital of 15%.  Judging from the indicators acquired, the
Resettlement Site Development Project has a high economic viability.

The result of sensitivity analysis is shown in the following table.
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Result of Sensitivity Analysis for EIRR
[Banquerohan] (Unit : %)

Benefit
-5% -10% -15%

+ 5% 10.59 7.46 3.84
+10% 7.91 4.56 -0.07Cost
+15% 5.19 1.19 -

Result of Sensitivity Analysis for EIRR
[Anislag] (Unit : %)

Benefit
-5% -10% -15%

+ 5% 9.94 6.96 3.50
+10% 7.39 4.19 -0.25Cost
+15% 4.80 0.96 -

The Resettlement Development Projects for both sites have high sensitivity to
changes of cost and benefit. The EIRRs of all combinations for cost and benefit
are figured out considerably lower than 15% except in combination of +5% for
cost and –5% for benefit. The main causes of these high sensitivity are assumed to
come from low difference between cost and benefit in amounts, in other words,
net benefit, and even the slight change of cost or benefit will bring the high ratio
of change of the net benefit.

The integrated economic evaluation is necessary to be conducted for all priority
projects as a package proposed in the Feasibility Study to judge that the packaged
project is feasible from the economic viewpoint. Then the benefit for three
projects mentioned above and cost for all projects were integrated as one
packaged project. The result of economic evaluation is as follows.

! EIRR : 17.8%
! B/C : 1.17
! NPV : 676.9 million peso

The EIRR was figured out to be 17.8%. It can be concluded that this packaged
project proposed in the Feasibility Project has quite enough economic viability.
Besides if the benefits of all projects could be estimated more accurately, this
packaged project will have higher economic viability.

To reserve the viability and sustainability of the Project, it is strongly desired to
increase relatively the benefit by productivity enhancement for all industrial
sectors. The economic annual cost-benefit flows for both resettlement sites are
shown in Table XXV 2.1.19 and 2.1.21.
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2.2 Social Evaluation

(1) Yawa River System Sabo Project

The protected area from mudflow corresponding to 20-year return period is
1,455.6ha and the population of 14,282 (2,621 of household) will get the benefit
generated by this project. The protection from mudflow by this project will bring
the following social impacts on this area.

1) Activation of socio-economic activity by disaster prevention
The impact of the realization of disaster free society by prevention of mud and
debris flow immeasurable influence on many aspects of settlers in the hazard
area. The initial and direct impact is the sense of security of residents. The
activation of socio-economic activity is originated from this sense. They will
be relieved from stress for being attacked unexpectedly by disaster and can
live their lives actively and confidently. They do not need to expend much
from their income to protect their lives and assets from the disaster.

2) Mitigation of social anxiety and disorder
The social anxiety and disorder by fear of disaster will generally happen in a
manner of mental disease as neurosis, increase of crime such a theft or robbery,
vagabond and orphan caused by vicious circle of poverty generated from
disaster that happen repeatedly. These kinds of anxieties and disorder will be
mitigated by disaster prevention

3) Cutting off vicious circle of poverty by rising up of income level by economic
development projects
The disaster prevention will bring the active socio-economic behaviors,
accelerate the economic development and lead to rapid growth of production.
The settlers can afford to pay more the tax to prevent disaster and synergy
effects will develop the economy.

4) Improvement of fixation and concentration of population (especially labor
force)
The economic growth and new business opportunity will be expected in the
future. So the flow-out of people especially labor force will be suspended and
they will stay at their hometown during the rest of their lives.

5) Improvement of welfare supported by the improvement of financial
affordability of the local government
The rising up of income level will bring more affordability to pay tax to their
LGUs. The LGUs can distribute to the budget of people’s welfare such as
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health care for aged people, the facilities for physically and mentally
handicapped people and so on.

6) The social benefit for relocating people from construction sites for sabo dike.
The resettlers have many handicaps with regard to the living conditions in the
new resettlement sites. The compensations should be satisfactory level for
them. There is much negative and positive benefit. The social net benefit of
relocating people depends on difference between the positive benefit and
negative benefit.

(2) Legazpi City Urban Drainage Project

The protected area from flood corresponding to 10-year return period is 1,070.1ha
and the population of 70,309 (13,334 of household) will get the benefit generated
by this project. The protection from flood by this project will bring the following
social impacts on this area.

1) Activation of urban socio-economic activities such as transportation of
commuter, business such as trade and commercial activities
The people living in the flood prone will be able to work actively without any
fear or anxiety of inundation of their asset, not only of their homes but their
offices. The tremendous benefits will be brought on their society by refrain
from suspension of their business activities, for example, time saving of travel
for commuting and transport for their products.

2) Improvement of sanitation by protecting from the decomposition of inundated
foods by flood
To be healthy is the most basic living condition for settlers.  The people will
be able to eat foods without any fear for decomposition by flood and to live
comfortable life by improvement of sanitary condition.

3) Improvement of fixation and concentration of population (especially labor
force)
This impact is almost the same as of the Yawa River System Sabo Project.

4) Improvement of welfare supported by the improvement of financial
affordability of the local government
This impact is also almost the same as of the Yawa River System Sabo Project.
The social benefit for relocating people from construction sites for river
improvement depends on the difference between the positive benefit and
negative benefit. The benefit generation condition is the same as of the of the
Yawa River System Sabo Project.
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(3) Resettlement Development Project

The beneficiaries of the Resettlement Site Development Project are as follows:

Beneficiaries of Resettlement Site

Indicators Banquerohan Anislag Total

Area (ha2) 45 22 67

No. of Population 5,618 3,366 8,934

No. of Household 1,060 635 1,695

The Resettlement Site Development Project is expected to realize the following
social impacts.

1) Improvement of living conditions including space of house lot, water,
electricity and transportation
The living conditions in the new settlement sites are the fatal matters for the
new resettles. They will not relocate positively unless there is enough space of
house, water with good quality and enough quantity, electricity without
suspension and convenient and frequent transportation provided.

2) The minimum friction or reconciliation for social customs among the new
settlers, the aboriginal residents and the people surrounding area of the
resettlement area.
The harmonious and comfortable lives are also indispensable condition for
resettlers. The continuous discussion and communication for mutual
understanding are very important to minimize the friction and reconciliation
among the new settlers, the aboriginal residents and the people in the
surrounding area of the resettlement area.

3) Improvement of housing environment(security) by elimination of vulnerability
When the disaster will be prevented and the income level will be raised up by
the accelerated economic development, the vulnerability of residents’ houses
will be eliminated and they can enjoy their lives comfortably and they can
afford to pay not for the protection of their assets but for the raise of lives
quality.

4) Improvement the sanitary environment by sewerage facilitation and proper
garbage disposal
The fulfillment of social infrastructure like sewerage and garbage disposal is
fundamental condition for comfortable lives of resettles. The facilitation will
be more important as the population will increase by concentration to urban
center of Legazpi City.
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