CHAPTER VI PROJECT IMPLEMENTATION

6.1 Organization for Pfoject?ﬁni)lémeﬂtation”
6.1.1 - Executive agencies of the Project .

The Ofﬁc.e of the Govemor, Prbvincé of Behguct, shall be the echutivé'agency
for the Projc_ct and shall exercise overall coordination of the following activities:

a. . Technical Sérvices,
| b. . Pﬁoject Planning,
c. .-Proj.ect Mam.i'ge.r:net._lt{
" d. Fingr_lce and Admiﬁistration. |

The Govemor shall be responsible for project 1mplementahon and will organize the
project office of LT/HIRDP with full mobilization of the Provmc1al Staffs and the 1a
Tnmdad Mnn1c1pahty Staffs.

T_he fo]lowmg coordinatiﬁg agencies shall assist the PGB in their specific field:
a. Naiional Ifrigétioﬁ Adxﬁi:ﬁstratioﬁ (NIA) ..
b. Depariment of Public Works and nghways (DPWH)

: c o Local Water Ut;htles Admmlstmtlon (LWUA)
d.  Benguet Electric Cooperative Inc. (BENECO)
e”. L%nd Registrf;ition Co.rrmni#i.on {LRC) |
f. - Ministry of Agriculture (MA)

- A Benguct State Univcrsily (BSU)

. Thc Ofﬁca of ihe Govcmor has a pracucal capablilty and much cxperzence in
catrying out the dcta:led design, construction control of civil works, and operation and
maintenance of the completed facilities of the Provincial Project.
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Every coordination agency also hasa sufﬁcncnt fevel of the technical knowledge
and expcriences to tmplement his specific project and can assist the Ofﬁcc of the
Governor as well as the project office of LT/HIRDP,

The Office of the Governor shall execute the detailed design aglxdrg:_onst'ruction
supervision in recruiting a consultant firm, the implementation of the construction of the
Project and the guidance and coordination of O & M of the completed project facilities.

6.1.2 Project offi;:e of LT/HIRDP

At t‘ne'ﬁ_eld level, the detailed management and coordination of project
implementation will be undertaken by the Project Office of LT/HIRDP, which will be
- organized by the Office of the Governor. The Project Office shall coordinate and
supervise the activities which shall include the fo}lowing: -

a. Survey
" b.  Planning and Design
c. Construction Supervision

The technical staff of the Project office shall be’p‘réVidcd by the agencies concerned.
The proposed implementation organization chart is shown in Fig. 6.1.1.

(1)  Project office equipment

Project office cquipmc'nt, shall be procured with the intention of extending the
effect of the rural dcvelopméht p;ojeét ihrougﬁ the 'tréining of the Project office staff,
Project office eqliipiﬁent shall consist of vehicles, office machines including micro
computers and typewriters, survey equipments, agricultural tcchmquc extension
concerned, etc.{for details, see Table J.2.6).

(2) Project Qfﬁce staff

~ The Project office shall be headed by a Project Manager. ‘Each section shall
have one (1) chief officer, and each subdivision shall have one (1) assista_nt officer,
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6.2 Implementation Schedule

The 1mp!emcntatxon penod has been estimated at three (3) years in fotal. The
' "ptoject 1mplementation schedule i is shown in Fig. 6.2.1. First year will be allocated to
the preparatory works including tendenng, survey and mappmg, detailed dc31gn works,
and preparatory works for the construction works. ‘The actual construction works will
be commenced from the second year. The construction works for irrigation and

drainage facilities, drinking and domestic water supply faCl]ltICS and ruml road will need
a period of two (2) years.

- The existing road in the Project area will hardly be utilized for passing of the
construction machinery and transporting construction materials due to the rough and
irregular surface condition and narrow road width, 'the construction program shall be .
carefully determined with the consideration of effective compl:catwn of construction
works. Construction of the 1mgaﬂon facilities, the dramage improvement works and
rural road construction shall be executed during the dry season to eliminate the damage
by the heavy rainfall and resulting flood.

The indispensable equipments for project implementation, agricultural extension
service and garbage disposal shall be provided to the Project office on the First year to
expect an earliest appeamance of the input effect of the equipments.

6.3  Construction Plan
The major construction works are composed of the following items:
(1)  Irrigation facilities

Irrigation facilities consist of water storage pond, intake weirs, water conduii
plpc, cana]s and on-farm irrigation structures. Eleven (11) ponds and eight (8) intake
weirs are proposcd

(2)_ : Drainage improﬁement

_ Dlamage mprovcmem works are proposed to the Balili river, the Bolo creek,

| the Bayabas crcek and a part of the small creeks in Zone 1. Major works are excavation
of river bed w1demng of river section, side slope lining and installation of a regulating
sluice gates at the downstréam of the Bolo creek so as to maintain the water level for

pumping irrigation water during the dry season.
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3) Rura} road

_ The improvement of the emstmg rural road and new constructton of the farm to
markct roads are proposed in Zonc II and Zone L. The concrete pavcment for the
1mprovement and the gravel payement for t‘ne new constmcted toad are main subject of
the works mcludmg prov1smn of road dramage facnhues ie. gutters, pipe and box
culverts o .

(4) Drmkmg and domestlc wator supply

. Drinking and domestic water supply facilities are proposed in Zone Il and
Zone Il 1t is composed of deep wells, water purification facilities and water
distributing facilities. ' ' '

"(5‘)-7_ Ru:al electﬁﬁcaﬁop |

- ‘Electric power Supoly is proposed in Zi:i_ne_ Iil. Extension of the electric wires
connected with Zone I and Zone I11 is proposed. o -

(6) Sewerage

The sewage canais lined with concrete are required as a countermeasure to solve
the sewage problem in Zone 1. The total canal length 0.5 kms is proposed.

(N Rural community center

Seveén (7) rural comrmiunity cénters are proposed to ‘promote the r_urhl
development programs.

_ As shown above, the consiruchon works of' the Project consist of' Vanous
works, decp weil excavat:on, earth, concrete and p]pmg works Thc heavy du:y
construction equ:pmcnt is requlred for the construction works of tho 1mgauon facﬂmos
and the dramage improvement to conduct a large quantity of the earth works
Construction site is located in the mountainous area with much ..annual rainfall up to
3,500 - 4,000 mm. The construction works of the irrigation facilities and the drainage
irnprovemcnt shali be p!anncd to exccute dunng the dry season with 'lakmg account of
easy drainage of the constructlon site or moisture controi of the earth matenals for

"excavahon or emhankment ' ' . S

In Z_one II and Zonc 1Il, existing roads are hardly utilized. to transport the
construction machinery and materials due to the rough surface and narrow road width,
so that it is important to adjust the road construction schedule in the concrete pavement
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ordeér in consideration of the other concemed constmcuon works which w111 be vsed for
the sald road for a large amount of transportation,

“The pre-bonng and pumpmg up test shali be executed during dry season in

: 'cons;defahon of the ﬂuctuatlon of the groundwater lcvel and the pumping capacxty of
fhc deep wells ) ' '

- As a result of the study, the constmchon plan has been tabulated as shown in

Tab]e 6.2.1,

6.4

6.4.1

Cost Estimate

Basic assumptions

The c.o'r'lsﬁlc'tit:)_n costs haﬁé been estimated on the following assumptions,
1) Unit 'ﬁﬁces are analyzed on the basis of the constant 1987 price ievel;
2) Exchange rate used in the estimate is shown as follows:

US$1.0= R 210

3) . Construction work would be exccuted on full contract basis. The
machinery and equipment required for construction work shali be provided by
the contractors due.

4) Taxes on construction matenals machinery and cqu:pment to be
lmponed shall be excluded from the cost cstimate

5) The constmcnon cost based on unit costs sha]l be divided into foreign

and local currcncy pomons

6) - Asa phy_sical contingency proviéion, 10 percent of the direct

construction cost shall be included in the construction cost.

1)) Price contingency shall also be taken into account at an annual escalation
rate of 3 percent for the foreign currency portion and 5 percent for the local

currency portion.

8). The associated costs to be financed by the Government shall not be

included in the estimate.
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6.4.2 'Financial constziaétion cost

_ The total construcuon costs of the Project are estimated at 301.5 m:lhon pesos,
comprising 175.2 mﬂhon Pesos equwalcm to 38. 1 perccm of lhe totai consimction
costs for the forexgn currency portion and 126. 3 million pesos cqulvalent to 41 9
percent of the total construction costs for the local currency port:on A summary of the
construction costs is shown in Table 6.4, 1

6.4.3 Annual disbursement schedule

The annual disbursement schedule has been established o the basis of the
construction irnplémentation schedule. .Detaiis are shown in Table 6.4.2.

6.4.4 Annual operation and maintenance costs

Annual operation and maintenance costs include salaries for project
administration and staff, 'mate_rials and labor cos_ié_fof repair and maintenance of O&M
equipment, and running costs of the proje_ct_faciiitiés. - The annual operation and
maintenance costs are estimated at '_2.2 million pésos. The _'summary. is. given in
Table 6.4.3, |

6.4.5 Replacement costs

Some of thé faéi_litiés, es_pcciaﬂy 'méc'hanic.:al' equipment have a shqrtf;r durable
life than that of the civil constructions and are likely to r.e'clqui'ré.rcp}-acement at some time
within the estimated project life cycle. -The Table 6.4. 4 shcws the dumble hfe and
replacement cost for the mechaical cquipment.
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6.5 O_rganizaﬁcn for Operation and Maintenance

6.5.1 Oﬁcration and maintenance

At thc ﬁeld Ieve] operatlon and mamtenance responsxblht;es for vanous Project
components facilities shall.be d:rectly shared in accordance with the followmg
arrangements.

(1) - Xrrigation systems shall be operated and mainfaihed by the com_mﬁiiéi i.rrigat.ibn
system association under the technical guidance provided by NIA staff ; .

(2) ' Dramage and seweragc systems shall be mamtamcd by the Mu111c1pal
Govemment of La Tnmdad

(3)  Barangay and new roads Shaﬂ'be maintained by the DPWH district office
concerned ; provincial roads shall be maintained by the Provmcla] Engineer’s Ofﬁcs
concerned '

4 ‘Domestic arid drinking water suppiy systems shall be operated and mamtamed
by the barangay water association under the technical guidance prowded by LWUA
staff ;

(5 Rural community centers shall be maintained by the barangay council ; and
(6) - - Electrification systems shall be mainiained by BENECO.

The Provincial and Municipal Government shall provide adequate funds, staff
and equipment to assure the effectiveness of opération and maintenance of the Project.
To coordinate these activities, the Project Office shall be re-organized into the 0&M
OH:'ilcc of LT)HI_RDP after icm'npleiion of the éd_nStku_c_:t_ion work.. The O&M Office shall
be establiShéd as a part of the Provinciéi G_oveinmcm,_and shall also perform the
meteorological-hydrological and water quality observation.

6.5.2 Farmers organizations
(1) * General profile of farmers’ organization in the Project area

“ There are five Communal Irrigation System (CIS), i.e., Pico CIS, Bh_hbng CIS,
Alapang CIS, Alno CIS and Bineng CIS, as present irrigator’s ofganization it t_he
‘Project arca. '473'of 1,129 farm households in the whole Project area are registered in
those CISs in ail. Some of those, Alapang CIS and Alno CIS, are in name only. The
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others have not been functioning well due to lack of irrigation water and inadequate
irrigation facilities.

Somc farmers” cooperatives or associations have b-ecn orgamzcd inLa Tdnldad
However almost all of those are machve mainiy due to shortage of funds and 1css'
wnllmgﬁess ' | . '

(2)°  Plan of farmers’ org_anizationi 7

Irrigation practice should impartially cover wide range of the Project ared. -As
for operatlon and maintenance of proposed 1mgatmn systcm, 1ncent1ve and systematlcal '
corres;;ondmg by well orgamzcd farmers themselves are also reqmrcd as an xmgators
organization. The irrigators’ orgamzataon shall also act a farmers’ organization with
functions for agncultmal actmtmc Accordlngly, estabhshmg of well tramed and active
irrigators’ organization is the most essential and effective way not only for irrigation
practice but also for agricultural techmque extensmn activities,

. In order to ensure the 1mgatxon dcvelopmcnt and to manage smoothly and
effectzvely the operation and mamtenancc of proposcd irrigation system, stratified
irrigators’ organaatmn are proposed as follows :

n Farmer - _Iﬁjigators’ Group (FI__G)_.‘ -
Farmer - Irrigators’ G,ro_u:p: _(FIQ) ;whjgchl shall be. established in each
irrigation block, is the unit of farmers’ organizations.

2)' -‘ . _}%ar.rocr:_ Irngators’ Assomatwn (FIA) o
Farmer - Imgators Assoc;auon (FIA) shali be sct up i each Zone,

:whlch shatl be composed of FIGs ex1si1ng in each Zonc The FIA shall
- 7 " assimilate ex:stmg CISs covers samc Zonc S =

3) Federation of FIA (FFIA)

Those FlAs shall be federated into one farrners orgamzatxon, namely,
the Federation of FIA. (FFIA). o '

For the planning of tmgation and érop}'}'iiig'sbh'édiﬂé: the overall plan on the said
schedules in the whole irrigation | servxcc area shall be made by each FIA with advice of
thc ) & M Ofﬁces In ime wuh FIAs decxswns and recommendanons reSpectzve_
FIGs shall practlce 1rr1gat10n and agncultuxai actwmes FFIA shall govem whole FIAS '
50 as to promote smooth irrigation practlce and overcome some constrains for
1mgation and accelerate servicing of agncultural extension supports carried out by the
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Office of the Provincial Agriculturalist which shall be strengthencd by this Project
through pmcurmg equipments

(3)  Activitics of FIG

FIG shall play the leading part of actual irrigation practice. T he main activities
- of FIG are summarzzcd as follows :

5 ) -S’cheduling of water delivcry within the irrigation block,

) Prepanng guldc line for :mganon meéthod and practlce, espcmally for
severe drought condition,

- 3) Cleamng, maintenance and operatmn for irrigation facilities in the
u'ngatlon block,

4) Rc:moving minor obstacles and repairing damages on irrigation facilities,

‘ 5) Collecting irrigation service fees or contributions, and remitting them to
offices that it may concern through FIA and FFIA.
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Table 6.4.1 Summary of Construction Cost

Foreign = - - Lodal

' ) ‘ -Total" '

Jtem Currency . Currency ooy

: (10%R) | | (1063). (100p)
1. Construction Cost 1225 feas 2174
1.1 Tripation Facilities S S0 :358 . 320 - 67.8
1.2 Drainage Improvement ' . 230 ' 157 S 387
1.3 Rural Road 365 . 264 - 62.9
1.4 Drinking and Domestic Water Supply Facilities 23.8 17.3 411
1.5 Rural Electrification Facilities ' : 1.0 ~Lo 2.0
1.6 Sewage Facilities a 1.3 12 © 25
1.7 Rural Community Center 1.1 Lo 2.1
2. Land Aquisition ' _ R 2.0 20
3. O & M Equipment o Cap 0.3 4.9
4. Administration Cost and Engineering Services - 21.7 5.3 27.0
Sub- Total 148.8 1022 2510
5. Physical Contingency 14.7 10.2 249
Total 163.5 1124 275.9
6. Price Contingency 1.7 13.9 25.6
Grand Total 175.2 126.3 301.5

{Financiat Cost)

(Exchange Rate : US$ 1 = P21.0)
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Table 6.4.3 Annual Operation and Maintenance Cost

Hems O&M Cost

. (1,000 pesos)-

1. Project Oifice

1-1 Office Expenses 50
1.2 Stalf Salaries 135
2. O&M Cost for the Facilities
2.1 rrigation Facilities
Operation Cost 120
Maintenance Cost 1,128 .
2-2 Drainage Facilities B
Maintenance Cost N
2-3 Rural Road
Maintenance Cost 240
2-4 Drinking and Domestic Water Supply Facilities
Operation Cost 385
Maintenance Cost 76
2-5 Rura! CommunityCenter 7
. Total 2,153
Table 6.4.4 Replacement Cost
Ttemns Useful life Réplaceméni Cost -
{year) (1,000 pesos)
1. O&M Equipment
Garbage Disposal Trucks 10 1,600
2. Project Facilities ™
2-1 Irrigation Faéi]ilies -
Pump : 20 9%0
Vulves and Others _ 20 6,837
2-2 Drainage Facilities o
Gate ) 30 2,400
2-3 Drinking and Domestic Water :
Supply Facilities S o
Pump . 20 1,270
Pipe, Valve and Others .20

17,200
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CHAPTER VII PROJECT EVALUATION

7.1  General

The evaluation of the Project has been carried out in terms of economic,
financial and socio-econornic aspects. The economic fcasnbﬂlty has been evaluated by
calculatmg the economic internal rate of return (EIRR) net present value (NPV) and
benefit cost ratio (B/C). ‘Sensitivily analyses have also been carried out in order to
élucidate the economic’ viability of the Project against the changes in the economic
benefits, costs and the construction penod The financial feas1b1hty has been evaluated
by analyzmg the effects of the PrOJect on a typical farm budget The socio- economic
impact from the implementation of the Project has also been studied brlcﬂy

7.2 FEconomic Evaluation
7.2.1 -Basic assumptions

The economlc evaluahon has becn carried out on the followwg basic
assumptlons

(1) '_ZA':'ConvenﬁOnal assessment ways will be adopted. The economic evaluation will
' ~ be carried out on the directly productive components of the Project as : (i)
1mgatxon : (1) dramage and (111) rural roads. '

_ (2) The costs in the economic_cvaluatlon v_vill also be studied on directly productive
componenis in accordance with the assumption above mentioned.

(3)  Fromthe viewpoint of national economy as a whole, the transfer payments such
as contract taxes, duties, subsidies, interests and depreciations should be
considered as a domestic monetary movement without direct produciivity.

- These transfcr payments should be, therefore, excluded from the economic

_ costs
(4)  Price contingencies will be excluded from the economic costs.

(5) The const_ructidn period will be three (3) years including one {1) year for
detailed design.

(6)  The economic useful life of the Project will be 35 years.
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%)) All prices are expresséd in constant 1987 prices. -

(8) An exchanéc rate of US$ 1.00 = ¥ 21.0 is used throughout the report.

7.2.2 Economic factors -

- For thc;valuation_of economic prices and costs, the following criteria have been
used. Each economic facior has been studied on reference to the Appraisal Report on
the Highland Agriculture Dc\}el_opnicnt Project: (HADP) performed by the Asian
Development Bank {A_DB).

(1) Economic prices foi'ai.gﬁcultt_iral'out'pil'té_énd'inpﬁté' .

Prices of internationally traded inputs (fertilizer) have been estimated on the
basis of projected international ma'rket"prices by the World Bank, subjcét to tﬁe
necessary adjustments, and are all expressed in 1987 constant value Economic prices
of all imported farm inputs except fedtilizer have been converted from the current market
price, assuming that 90 percent of the market price consists of foreign exchange and 10
percent of local currency which is adjusted using a standard conversion factor of 0.86.
Economic pnces of Iocal!y produced farm inpuis have also been convertcd from the
farmgate prices using a standard conversion factor, A shadow wage rate of 0.80 has
been used for both family and-:liired farm fabor. All economiié;pricgs of outputs have
been converted into economic prices using a standard consumption conversion factor of
0.85. Financial farmgate pricés of farm inputs and outputs htave been estimated on the
basis of current farmgate prices prevailing in the Project area as of 1987.

(2) Conversion factors of construction

- The individual financial costs have been split into four (4) categories as transfer
payment, foreign exchange, unskilled labor and others in local currency.

The econom;c opportumty cost of unskll]ed constmctlon labor mlght be
assurmed to equal that of hired facm labor of B 35 /man—day Related to the financial
wage rate of P 55 /man-day for construction labor, this would give a conversion factor
of (P35/P 55)x0.86 (SCF) 0.55. The conversion f‘actors for each cost component
were as follows :
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Conversion Factor

Foreign Exchange Component : 1.0

Local Currency (Unskilled Labor) Co'mponent . 0.55
Local Currency (Others) Component 0.86
’I‘a_'aﬁsfer Payment Component 0.0

- 7.2,3 Economic benefits -

Econom:c bcncﬁts have been caiculated with respect to the followmg
components §)] 1mgatwn (11) drainage ; and (iii) rural roads,

(D Irrigation -

Bcneﬁts have been estimated as the dlfferencc between thc future values of
annual net crop production with and without project conditions. The net production
valuc is defined as the difference between the gross produchon value and crop
produc!xon cost.

The annual incremental net ‘production values creditable to irrigation and
agricultural extension services were estimated to be P 17.325 million as shown in Table
7.2.1. The irrigation benefit may be expected to increase lincarly on a yearly basis so
‘that the full benefifs may be reached about five (5) years after the complehcm of physrcal
project implementation.

N'eg'étive benefits accrued from the procurecment of land presently used for
agricultural production was considered in the planted area under the with - project

conditiosn.
(2) Drainage

The annual drainage and flood control benefits creditable to the Project have
been estimated to be B 7.335 million. This presents the estimated average annual
reduction in flood damage and the incremental net production values of agricultural

crops in Zone 1.

| Monetary estimates of flood control benefit have been made including damage to
re31dent1al and non- res1dent;al houses, personalty, realty, etc. Average annual
reduction in flood damage has been estimated at 2 1.020 million as a likely vafue. The
procedures for calculating are shown in Table 7.2.2, T_ablc 7.2.3 and Table 7.2.4.
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Investigations have demonstrated that farmers are reluctant to Rrow any crop
planis in flood-prone areas in Zone I during the wet season, as cultivation in this
season poses a serious tisk of loss due to heavy rainfalls and ﬂooding. The provision
of adequate drainage to cope with the seasonal-inundation problems would allow the
farmer to grow crops even in the wet season without the risk of 'ﬂood damage or loss.
The additional marginal production increase due to the farmer’s ability to grow crop
plants even during the wet season would be an added benefit going Qireét_ly to the credit
of the drainage program. This extra marginal benefit has been estimated at 6.31_'5
million pesos , a figure arrived at by multiplying the 29,100 pesos net return per ha. of
land with the increased vegetable cropping area made available and amounting to
217 ha. The benefit associated with the pl‘OVlSlOﬂ of dramage (”dmmage benefit”) may
be expected to reach its full scale some five (5) years after complenon of physical
project lmplementatlon

(3)  Rural roads

" The benefits accrumg ‘from thé amelioration and upgradmg of mads can be
considered as being dué to the cost savings made as a result of more efﬁmcnt 'vehicle
operation to meet agricuitural and non-agricultural transport needs. These benefits are
referred to as vehicle-operating cost saving (VOC Savings) in the table. The benefits
assoc:ated with new farm to market road construction schemes in the vegetable areas
may be con51dcred as belng due to the resuitmg enhancement in the efﬁm.ency of goods
(produce) transportatlon by usmg more efﬁment vehzcu]ar tra.nsport instead of the
tradition head- carrymg mode of transponatxon

The benefits calculation are summanzcd in Table 7.2.5, Table 7.2.6 and
Table 7.2.7 and the rcsults are given below:

Benefit (Million #)
Rehabilitation of VOC Savings on Agri, Transport - - -0.3179
VOC Savings.on Non-Agri. _Tfénspbri L 1.053
Construction of ' : ' ;
NewRoads Transport Savings _ o - 0.356

B 0 R 1.588
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The ‘hc_neﬁts to agricultural and non-agticultural transport due to the construction
of a rural road network may be expected to increase linearly on a yearly basis, so that
the full benefits may be reached about five (5) and ten (10) years after completion of
physical pro_;ect lmplemcntatlon respectively.

7.2.4 Economic costs
The economic costs have been considered in accordance with the calculation of
the economic benefits.

(1)  Capital cost

The financial costs have been converted into the corresponding cconomlc COS{s
by applymg the conversion factors of constmctxon for each cost component, as follows
(for details, see Table 7.2.8) :

(Unit : P°000)

Cost Component 7 Financial Cost Economic Cost

1. Construction Cost

1.1 Irrigation 67800 55400
1.2 Drainage 38,700, 32,600
1.3 Rural Roads : 62,900 52,800
Sub-Total - 169,400 140,800
2. 0O & M Equipment 3,300 3,300
3. Administration and Engineering Services 21,100 18,700
4. Physical Contingency 19,200 16,100
Total 213,000 178,900

(2)  Annual operation and maintenance costs

The financial operation and maintenance costs have been converted into

economic costs, using the conversion factors of construction below:
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(Unit ; P)

~ Project Component Financial Cost Economic Cost.
Irrigation 1,248,000 661,000
Agricultural Extension Services 301,000 239,000
Drainage 12,000 10,000
Rural Roads 240,000 181,000
O & M Office 185,000 145,000
‘Total 1,986,000 1,236,000
(1,685,000)* (997,000)*

* : Bxcluding Agricultural Extension Service

Annual operation and maintenancc costs for agriéuitura] extension services have
been consldered as arising from the commencement of the Pro_;ect to the fifth year after

completion of physical project 1mplementat:0n
(3) Replacement costs’

The financial replacement costs have been converted into economic costs, using

the conversion factors of construction below :

Project Useful Life  Financial Cost ~ Economic Cost
- Component {year) ®) R 2l

Trrigation - 20 7,827,000 6,832,000

Druinage . 30 2,400,000 2,093,000

7.2.5 Economic internal rate of retum (EIRR)

For the purpose of assessing the EIRR of the Project, only 'quantiﬁab]é benefits
and relevant costs have been considered for calculation purposes. Therefore, the EIRR
has been calculated for the project components of : (i} irrigation ; (i) drainage ; and (iii)
rural roads. The EIRR has not been studied for each economic component for the
following reasons :

(1) Drainage benefits will be matcnahzcd in cooperation with irrigation and

agricultural extension services ;

(2) - Irrigation and agricultural extension services will be assured and enhanced by
the rehabilitation and new construction of rural roads ; and
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(3)  Rural roads benefits attributable to VOC savings on agticultural transport will be
- assured by irrigation and agricultural extenston services.

Based on the above, the EIRR of the Project has been estimated at about 10.2
percent. Net present value (NPV) and benefits cost ratio (B/C) have also been
calculated at ¥ 41,545,000 and 1.25 respectively at a discount rate of 8 percent.
Table 7.2.9 gives the calculation results. |

7.2.6  Sensitivity analysis

In order to evaluate the soundness of the Project against the possible changes in
future economic conditions, sensitivity analyses have been performed on the following
assumptions :

Case-1: 10 percent increase in investment costs
Case-2 : 10 percent decrease in benefits
Case-3 : One-year delay in implementation

The effects of these changes on EIRR are summarized as below :

Case EIRR (%)
Case-1 9.4
Case-2 ' 9.3

Case-3 9.7
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7.3 . Financial Evaluation .

The ﬁnancnl feambxhty has been cvaluated by analyzmg the effccts of the
Project ona typical farm budget. - : :

7.3.1 Cost recovery

" Direct cost recovery from farm beneficiaries would be limitéd to (i) the irrigation
systems; (if) domestic and drinking water supply systems, and (in) runl commumty
centers. Repayment requirements would be as follows : '

(i) Ir_ﬁgation Faci_liti_&s . |
All operation, maintenénce and replacement cosis would be borne by the
communal associations responsible for irrigation systems.

(i) - Domestic and Drinking Water Supply Facilities :

Barangay water associations would be responsible for all operation,
maintenance and replacement costs,

(iii) Rural Cdmﬁluhity Centers :

All operation and ma'iﬁ'tenance _cOsts_wouId’Be borne by the barangay

councils.

All operation, maintenance and replacement costs fér other project components
would be met through budgetary ailocations of the responsnble agencies concemed and
these will be indirectly recovered from taxes.

7.3.2 Farm budget analysis and payment capacity -

Farm budget analyses on'avcragc size farmers have been studied under both the
future with and without project conditions. Payment capacxty is defined as the ability of
farmers benefitmg from the iject to bear the expenses required for operation and _
maintenance of the Project facilities as well as meet the repayments of capital cost.
Payment capacity is measured by the balance which farmers ¢an actually earn from the
Project after farm expenses and living costs have been deducted from the gross farm
income.
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The payment capacuy under the Project at the full devclopment stage has been
f:st:matcd as. follows

(Unit | pesosiyear)

Hems _ E Zonel - - Zonell Zone 11

Without -~ With ~ Without With: ~ Without ~ With

FormSize (h) 087 070 . 001

NetFamArea(ha) 070 . 046 " 0.65

Total Cultivated Area (ha) 132 239 L2 09 135 213
Total Net Income 56,900 129,000 52,500 83,000 33,600 82,500
NetFarm Income 52,700 124300 49,500 79,900 28,000 76,900
Non-Farmlcome 4200 4200 3,100 3,100 = S.600 5,600
Total Rxpenses* 50200 80,600 45900 53,200 32,600 53,300
‘Payment Ca;iacity _ - .6,.700. 48,400 6,600 29,800 1,000 29,200

" * : Including irrigation fee under with conditions.

In the calculation of payment _capac:ity, only agricultural benefits have been
considered, because other monetary benefits attributable to flood control and rural roads
have been estimated as accounting for only few percem of the payment capamty derived
from agucultural bcnef‘ ts. ‘ '

7.3.3 Surplus of farm household

Surpluses of average size farmers under the with-project conditions in each
Zone were calculated tentatively by deduction of repayment required from the payment
capacity described above. The amounts of repayment required have been calculated,
based on the cost recovery schedule. The results of the calculations can be summarized

as follows ;
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* (Uniit : pesog/year)

ftems _Zomel _ Zonell Zonelll
Farm Size (ha) 087 070 091
Net Farm Area(ha) ' 0,70 046 065
Total Net Income o 129,000 0 83,000 82,500
Total Expenses* . . 80,600 53200 53,300
Payment Capacity (A) 48,400 -~ 29,800 29,200
RepaymentRequu'ed . . _
#) Irrigation ) S s 280 - 300
-b) Domestic, Drink'uig Water 1-,1200' 1,200 1,200
c) Rural Convnunity Center 20 20 20
Sub-Total (B) ~ s L790 1,500 1,610
Surplus 46610 28,300 27,590

(B)/(A) . 0.04 0.05 0.06

- As for the rural electnﬁcatlon program in Zone III thc annual e!ectnc charges
have been est:mated at about vP 2 000 with the assumptmns 6 monthly consumptlon
rate of 92 kWh (Domestic Houses); and (ii) present power rate’ of P 1. 77 /kWh (Small
Residence). The surplus in Zone 11T has been estimated at B 27, 590 so that, farmmg
families would be able to afford electric services.
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7.4 - Socio-Economic Impacts .

'Iho benefits accruing from the 1mplemen(at|on of the iject w111 not only be
directly measuiable ones that show upinan economic evaluanou Rather, the Project is
llke!y to result in varions secondary or mtanglble benefits in terms of the favorable
socw-economic impact which is 'oound to genetatc among the rural population and their
economy The pnncxpal spmoff effects of the Project may be described as follows

(- Supply of vegetablcs and eut-flowers

The demand to vegetables and cut ﬂowers in the Metro Mamla the IIocos and
the Central regions is prospected to increase by 300,000 tons in the year 2000 in
Vcompanng the year 1986. Ttis expected that the vegetable production in the Project area
;w1ll be 13 600 tons after completxon of the Prolect resultmg in7, 200 tons increase from
'thc present level. In those situation, the reglon 1 mvolvmg the Project area as the
supply base of the sa1d agncu]tura] produce will play very m]portant role in the natlonal
economy ' '

(2)  Increased employment and training effect

_ During project implementation, a iargc number of skilled and unskilled workers
would be required, totalling about 14,000 man-months. Afte_r construction, operation
and maintenance of the project facilities would require a substantiai'pennonent staff of
employeeé. ‘This would contribute to improve local economic condition.

Many personneI would be recruited from the loca! commumtles to manage and operate
the Project and trined. ’Ihose personnel would contribute to smooth 1mplementatlon of
the similac kind of the development project in the region. Thus, the training effect
would be of 1mpoﬁance in terms of encoumgmg local pamclpatlon in the development
effect ' '

.(3) Feeling of happiness and stabilization of rural society

_ As a result of 1ncreased farm house‘nold income and 1ncreased propeny value
_owmg to the Pro_;ect a feeling of happmoss of farmer w111 rise widely and the rural
\_;o_cgiety become_ stabilized.

(4)  Transport system

" "To meet the transport needs for the increased productlon outpuis under the
Project, the emslmg Iooal transportation system will need to be 1mpmved and expanded.
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This, in turn, would create new cmployment opportunities as wc!l as permlttmg closer
community, somal and development relations.

(5)- . Rurl roads

The obvmus tangxble benefits resultmg from a bctter or new road system w1ll
'brmg are likely to be complememed by mtanglble benefits whlch whﬂe the rcahty is -
difficult to quzmtify These indirect benefits can be defined in terms of better mob1hty,
improved access to health and education facilities, improved govcmme_ni services,
shorter commuting times for the elementary and secondary school c_hildrer_l, etc, .

{6) - Potable and houschold water supply

The prov:saon of household water supp]y systems wxll have a beneﬁc:al effect
on the regzonal conduct of hfe wnth an assured source of water that is safe to drmk and -
use in terms of hyg1emc and samtary condxtwns The resuh wou]d be lmproved
condmons of pubhc health and safc(r) agncuiiural produce free from chemxcal or other
contaminants ingested through the polluted irrigation water. The non-economic effect
would be quite considerable in terms of a net reduction of adult and especially infant
morbidity and mortahty due to waterbome and water-related mfectmuS and parasitic

dxseases

The general ﬁnprdﬁément in public health c_oﬁdiﬁoﬁsﬁouid be to the benefit of
the community asa wholc, and this in tum, would spin off into improved per capita
productlvuy and economic performance as the investment and runmng costs for the
health services would diminish with a healthxer populatlon '

{7) Rura] eiectri ﬁcation :

Eiectrification of the barangay would entail a conéidéiable upgrading in the
amenities available to the rural communities. The major benefit due to cicc’triﬁcﬁt_ion
would be betier lighting and access to modern communication ‘(radio, TV, efc.).
Artificial lighting could be a benefit to the farm working late at night in the peak season.
In off-peak seasons, lighting could provide the farming householdw:th an opportunity
to engage in such works as cloth weaving, tepair of household 'bcilii"fi:'ﬁéni' community

_ activities, and meetings. The avallabxhty of proper room hghtmg will enrich commumty
life in the rural areas.

. Direct benefits can naturally be expccted in the form of net savings in fuel and
mamtenance costs as a result of the use of e!ectrimsy in place of keroscne and diesel.
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(8) Sewage and refuse __dispoéai trucks |

* The use of certain water channels within the Project area fot refuse and waste
d1sposal increases the Tisk of discases sprcadmg and poses health hazes The proposed
sewage system and the provision of a refuse/waste collection service by dump truck as
well as the passing of some enforceable health ordinances would greatly improve pubhc

health and hygxene

| (9) Rurat commuhity centers

cwmg to the provmon of rural community centcrs, it is expected to accelerate
such act1v1ty developmeni as cxpansxon of hcalth care knowlcdge, extension of
1mproved farmmg practlce strengthenmg of O&M of 1rngatxon schemes and
agncultuml cooperatwes, and cxecuhng farmers’ sc‘hoo]rooms and rural cultural mrcies,
enhghtemng rural woman and to contribute to activate social commumcatlon

7.5 Project Justification
7.5.1 General

" The Project provides for basic infrastricfure for increased production of
commeicial vegetables, including irrigation and drainage facilities and mraf roads: The
Project also provides for "éig‘riéultural‘extcn'sion services through which the farmer's
bargaining position would be strehg'théned" In addition, a better social infrastructuré
would be prov1ded under the Project, mcludmg domestic and drmkmg water supply
systems, rural electnﬁcation sewage canals and rural community centers, which would
result in many favorable socio-economic consequences. 'These Project components are
mutually remforcmg and ensure a maxlmum impact of the investment.

1. 5._.2 Projected demand for, and supply of, vegetables

~“The future demand for vegetables in Metro Manila, Tlocos Region and Central
Luzon Region have béen estimated on the assumptions of a normal population growth
rate, increase ih per capita income and income elasticities of demand for-each vegetable.
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Total demand for vcgetables in three regions in the year 2000 is estimated to
increase by about 300,000 tons or 35 percent of the 1986 demand. The increased
product,i_o_n of 7,200 tons in the Project area in the year 2000 will fall short of the
projected increase in-demand. by about 2, 4'percent in the above threé regions,
Therefore, it is unlikely that the PmJect ‘would cause an excess supply that would
outstrip the futute demand for vegetablas

7.5.3 Beneficiaries

A total of 950 farm famlhes most of whom are smaIl submstence farmers
cultivatmg less than one ha, wnll share the dlrect PrOJect beneﬁts The on;ect lel also
mdlrectly benefit about 4,300 other families in La Tnnxdad through the refuse collectlon
truck service, and uncountable famllles in the extemal mﬂuencc areas of the
rehabilitated and new opened rural roads ' '

7.5.4 Economic viability

Tt can be seen that the required investment costs are 'relati'véij? 'high in
comparison 'w_ith the tangible m_ongtary.beugﬁtrs_cx_pectcd.in the agricultural sector, 50
that thg_.?r_ojcct can not reach an EIRR level of 15 percent required as the qualifying
condition for funding by intefqatﬁoﬁal loan agéncipé. ‘The Project is estimated to yield
an EIRR level of 102 percent, however, the Project involves many intangible benefits
answering basic human needs and cther social’ imbact particularly to the cultural
community development that composed thc Cordﬂlera Reglon The Project is Jushﬁed
to be carried out with ‘high priority,

7.5.5 Financial viability

The financial irripact of the Project o the average famlly farm size has been
examined through farm budget analysis. Total net income would be expected to
increase 1.6 to 2.5 times as comparcd with a future wnihout -project ‘condition.
Surpluscs of farm househo!ds would also substantially increase. Thus the Project :
would be financially viable at the farm level, and would be adcquate incentives for
further development.
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Table 7.2.1 . Irrigation Benefit

- ZONE -+ PlantedArea Net Retumn per ha Annual Profit Net .
S P et e e ; : - Incremental
CROPS _ Without With . Without. With - Without “With - Benefit
: L ‘(ha)  (ha) (pesos/ha) (pesosha)  (pesos) (pesos) (pesos) -
ZONE1l 305 323 7,197,700 12,431,300 5,233,600
Strawberry 56 40 60,500 104,900 3,388,000 4,196,000 . - 808,000

Vegetables'! 249 283 15300 29,100 3,809,700 8,235,300 4425600 -
ZONETL  ~ 343 -325 10,293,900 - 18,613,000 - 8,319,100
Rose =~ 60 59 88,500 167,600 5,310,000 9,888,400 4,578,400
. Vegetables"!. 283 266 - 15,300 29,100 4,329,900 - 7,740,600 - 3,410,700
Tntercropping*? .60 60 10,900 16,400 654,000 984,000 330,000
ZONEWL . 146 230 S 1470800 5243,000 3,772,200
Rice | 50 .50 48 100 - 2,000 5,000 3,000
Vegetables' ! 96 180 15300 29,100 1,468,200 5,238,000 3,769,200
Total 17,324,900

Note . -

*1 Vegetables : Lettuce, Garden pea, Green onion, Chinese cabbagé, Baguio bean,'CeIery.

*2 Intercropping : Celery, Green onion, Gladiolus.

Net return of intercrop was estimated half of the normat cropping.
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Table 7.2.2 Estimation of Flood Damage tb Holiscs

Return| High Max : --(Residéntiiﬁ Houses) '-(Nén.-'résidcn't-ikai l;lbkuse's)ir T Total VOthex'--

~Total

Period | Water Tnundated | Damaged Values Damage Fiood ™4 Damagcd Valucs Damage Flood *41 Houses _Dmnage'- Fload
Level  Area Number *2 - Rate*3 Damage'"| Number ° - Rate®3 Damage Damage > ' Damage
(year) | (ELm) (hs) 1 ooy ooy |t Roomy - (R000) | (B 000) (B'000) (2 000)
1.5 [1,308.0 0 0 0 0 0 0 0o 0 0 0 0
2 lises7 30§13 300 0.5 45| -0 - o] 45 9 54
s |iatos ss | 4l 4000 oas  es6|l 3 1,350 012 62| 818 164 982
o 113113 119 |97 er00 021 2037] 9 4050 o8 " 729] 2,766 553 3,319
20 {i,312.0 143 153 15,300 ..0.24  3,672] 18 8100 .0.21 1,701 -:5,-373_ 1',675 - 6,448
50 |1,313.0 176 |.297 . 29,700 0.29  §,613] 49 22:050. 0.25 5,513 114,126 2,825 16,951
100 }1,313.9 195 | 385 38,500 0.34 13,000]. 69 31,050  0.30__9,315]22,405 . 4,481 26,886
Note :
*1 The number of clamaged residential houses was estimated with growth rate of 1.5 % p.a. based on the

*2

*3

*4

*5

- mimber of houses described on the topographical maps exposed in 1981-1982. The number of damaged '

non-residential houses was counted based on the same topographical maps.

Values of residential house were estimated with the rate of B 100,000 per house, and non-residential

- houses of B 450,000 per house. These value rates were eshmated from the data prepared by National

Census and Statnst:cs Office through some adjustment..

Damage rate was cu]culated based on, the ﬁgures below consxdenng the dasmbutnon of houses number

ineach mundanon depth class 7

Inundation. dap\h {cin) Pamage raie

- 50 0.124

50 - 99 © 0210
100 - 159 . . 0.308.
200 - 299 ’ 0.439
300 - 0.572

Flood damages to houses were calculated as the product of values and damage rate for various return .

periods.

Other damages were estimated as 20 % of total houses damage based on the results of flood damage
inventory survey, Other damages consist of personal property and real property etc..
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~Table 7.2.3 Estimated Reduction in Flood Damage to Houses

With

to the inundated area.
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o . Without
Refirii | - E— - | Daimoge
Peri - Inundated Area Flood Damage | Inundated Area  Flood Damage -{ Reduction
(year) (a)"! "~ @000)°2 | (@)°3 ®°000).°% 1 @®000)
s 1 o o ' 0 0
2 30 54 0 54
5 88 982 0 982
10 119 3,319 3 58 3,261
20 143 6,448 55 275 6,173
50 176 16,951 88 982 15,969
100 195 26,886 107 2,200 24,686
. Note : _
*1 For details, sce APPENDIX G
*2 . Source : '_I"a!#le K.2.2.
*3 Iﬁundated area with Project cbﬂditiods'w%zs. calculated as inundated area without
onéct conditions minus 88 ha., which is present inundated area at five(5)-year
©retunpériod. N
*4q Fléod danlz;ge with Project conditions were derived from Fig. K.2.1 in relation



Table 7.2. 4 Estimated- Average Amlual Reduction -
in Flood Damage to Houses

Retomn " Probability °1 Damage "2 Expected 3

Period " of Occurance - Reduction . - Reduction. -
ear) . -~ - o (R000) (R°000)
B - 0 -
7/ 0.235 54 127
s C 0200 982 . 1964
e 0.075 C3261 2446
1/20 . o040 . 6173 2469
Cwso 0020 15969 3194
100 — 24686 ~
Total (Average Annual Reduction) 1,020.0
Note :

*1 Probability of oceurance {Fn) is caleulated as follows ;
Fn = (Pn-1 - P+l )/2
where Pn-1 and Pn+1 are probabxlltles of exceedanoe in front and behind the Pn,
which corresponds to Fn,

*2 " Source : Table K.2.3.

*3 Expected reduction was calculated as the product of damage reduction and
probab.ility of oocufer_lce for various refurn pericds.
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Taﬁle 7.2.6 VOC Savings on Non-Agricultural Transport o

Road  Vehicle  Individual Traffic Cost Read ~ Deslgned Annual VO~ Total VO©

Section Type = ._(_P/km-vehicié)”} - Length - Traffic Volunie *2 Savings  Savings
_ Without _ With (k) 000y (R000)
LCar - 552 25 16 0 o -
RIMD Jeep 570 2.64. 1.6 397 . 194 - 16.56
Jeepney - 8.05 . 3.25 1.6 1,904 o 1462 0 T
STruck 829, 370 16 0 0
‘LCar - 5.52 2.58 2.5 Q 0 -
RIL2 Jeep - = 5.70 264 ° 25 278 o213 17.36
Jeepney - '8.05 325 25 0 1269 1523 :
. S.Truck 8.29 370 25 - 0 o -
L.Car 552 258 46 - 0 0
RIL3 leep. .~ 570 264 a6 674 - 9.49 79.55
Jeepney . 8.05 3.25 4.6 - - 3,173 - 7008
S.Truck = 829 3.70- 4.6 S0 Q
L.Car s41. 258 1.0 5632 . 1594
RIL1  Jeep - 559 2:64 10 12,295 36.27 136.47
Jeepney 7.95 3.25 1.0 12,970 60.96
STruck  815. 370 LO 5,236 23.30
L.Car . 541 258 1.8 15,632 28.69 '
RII4 Jeep . 5.59 2.64 1.8 12,295 65.29 245.65
Jeepney 7.95 3.25 1.8 12,970 109.73 :
§.Truck 815 3.70 1.8 5,236 41.94
- LCar 5.4 258 2.0 0 0
RIL5 . Jeep 5.59 264 . 20 1,190 7.02 7.02
Jeepney 7.95 3.25 2.0 0 0 :
S.Truck 8.15 . 3.70 20 : o 0
L LCar 541 258 1.1 0 0 L
RI-6 Jeep 559 - 264 11 505 1.93 1.93
** Jeepney 795 0 325 . 11 0 0.
STreck 815 370 Ll 0 0
. LCar. 541 258 1.0 5,632 15.94 .
RILT " Jeep - 559 - 2.64 1.0 12,295 ©36.27 136.47
" Joepney 7.95 3.25 1.0 12,970 60.96 -
STrack . 815 370 1.0 5,236 - 23.30
. LCar 5.41 2.58 21 4,085 2428 - -
RH-8  Jeep 559 - 264 21 15469 - - 95.83 127.89
" Jeepney 7.95" 3.25 o210 0 0 :
STmck 815 370 0 2.1 833 7.78
LCar 541 258 ~ i3 3,055 1124
RII9 Jecp 559 264 13 - 3174 12.17 123,63
. Jeepney 7.95 325 13 16,064 98.15
. 8.Truck 8.15 3.70 . 1.3 357 2.07
- LiCar 541 258 - 1.3 14,398 52.97
RICIL Jeep - - 5.59 264 . 13 18919 72.55 °  160.68
.- Jeepney . 795 325 1.3 4,403 26.90
"~ $.Truck - 8.15° 3.0 L3 1428 8.2 7
“Total e _ ' S 1,053.21
Note : f"'i_.'S_éurcé:’I__‘_abie K25 2 Source : Table K.2.8. :

*3 As for the individual traffic cost, see Table K.2.5.
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"Table 7.2.8 Fconomic Cépitélu(l‘(j)sfs

(Umt B ’000)

L Cos‘t Corhjx')'neﬁt'

. Financial Cost

I:conomlc Cost

- 169 -

Lo Gbﬁsirﬁciibn Cost
1.1 Imgatnon o .
‘Foreign 32,700 - 32,700
Local (Labour) 7,400 4,100
‘Local (Others) - 21,600 18,600
© Transfer 6,100 —_
o 'Suh-Total 67,800 55,400
1.2 Dramage ' - S
: - TForeign 20,800 20,800
“Local (Labour) 2,100 1,200
Local {Others) 12,300 - 10,600
Transfer 3,500 —
_ Sub-Total 38,700 32,600
1.3 Rural Roads - :
Yoreign - 33,200 33,200 -
Local(labour) 3,400 1,900 - .
Local (Others) 20,600 17,700
Transfer - 5,700 -
Sub—Tota.l ' 62,900 52,800 -
. Sub-Total 169,400 140,800
2. o0& M Equ:pment
2.1 O &M Equipment for Agncultural Extens:on Services . .
- ‘Foreign 830 850"
Local {Others) L 40 30
Transfer - I . S0 _
o Sub-'l‘olal o ’ 890 880
_2.-2 Pro_]ect Office Eqmpment for Implementatxon and 0 &M _
- Foreign 2,200 2,200
Local (Others) 200 170
Transfer - 0 —
_ Sub-Total 2,400 2,370
_ Sub-Total 3,290 3,250
3 Admnmstrahon and Engmeenng Semces ' '
. Foretgn 15,400 15,400
. Local (Others)- 3,800 3,300
Trarisfer 1,900 -
Sub-Total 21,100 _ 18,700
4,  Phisical Contmgencnes . ) -
Foreign 10,400 10,400
1ocal (Labour) 1,300 700
~ 1ocal (Others) 5,800 5,000
Transfer 1,700 —
Sub-Tofal 119,200 16,160
Total _ _212&0 - 178,850



Table 7.2.9 Economic Rate of Retuin

. (Unit : R’000)

134418

Year - Costs o Benefits
Onder - Capital O & M- - Replacement Total Irrigation Drainage . - Rusal Total
- Cost ~ Cost  Cost L . Roads
1 17,000 239 . < 11239 . 0
2 76,000 - 239 76,239 - - - 0
385900 . 239 - 86,139 . e 0
4 L1236 - 1,236 3465 2,283 .. 212 5960
5 - 1,236 - 1,236 6930 3,546 425 10,901
6 - 1,236 - 1,236 10,395 4,809 637 15841
7 - 1,236 - 1,236 13,860 6,072 | B49 20,781
8 - 1,236 - 1,236 -17,325 7,335 L,062 25922
9 - 997 - 997 17,325 7335 . 1,167 25827
10 .- - 997 - 997 17,325 7,335 1,272 25,932
11 997 . 997 17,325 1,335 1,377 26,037
12 Lt P 997 17,325 7,335 1,483 26,143
13 - N 997 . 997 17,325 7,335 7 1,588 26,248
14 . 997 ; 997 17,325 7,335° 1,588 26,248
15 . 997 - 997 17,325 7,335 1,588 26,248
16 - 997 - 997 “17,325 7335 . 1,588 26,248
17 ; 997 - - 997 17,325 7,335 . 1,588 - 26,248
18 - - 997 . 997 17,325 7,335 .- 1,588 _ 26,248
19 - 997 - . 997 17,325 7335 . 1,588 26,248
20 - - 997 - 997 17,325 7,335 1,588 26,248
21 - 997 . U997 17325 7,335 1,588 . 26,248
22 - 997 - 997 17,325 . 7,335 1,588 26,248
23 - - 997 6,832 7,829 C17,325 7,335 . 01,588 . 26,248
24 . 997 . 997 17,325 7,335 1,588 26,248
25 - 997 - 997 17,325 7,335 ..°1,588 26,248
26 - 997 - 997 17325 1335 1,588 26,248
27 - 997 - 997 - 17,325 - 71,335 . 1,588 26,248
28 - 997 - 997 - 17,325 7335 1,588 26,248
29 - 997 - o a0 997 - 17,325 07,335 . 1,588 26,248
36 - 997 - 997 17,325 7,335 - 1,588 26,248
31 - 997 . 997 17,325 - 7335 1588 26,248
32 - 997 - 997 17,325 7,335 . 1,588 26,248
33 - 997 2,093 3,090 17,325 2,335 1,588 26,248
34, - 997 - - 997 17,325 7,335 1,588 ¢ -26,248
35 - 997 - 997 17,325 . 7,335 1,588 26,248
Discount - Present Worth (R°000) NPV B/C.
Raté (%) Costs . ~__Benefits
0. 221,641 786,848 565,207 385
2 199,881 532,510 332,629 0 .2.66°
4 183,773 373,636 189,863 203
% 171,169 1270959 99,790 158
8 160,841 202,386 41545 . 125
i0 -”1'5_2,0_6__6: E 155,145 - - . 3,079 - 1.02
12 144,404 - 121,646 ¢ IS8 084
14 137,577 97,256 -40321 - 0.70
15 . 81,523 - 46,895 - 0.65

EIRR=102%
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- CHAPIER VIl CONCLUSION AND RECOMMENDATION
8.1 "'Concl_usib_ii“"

..~ The Highland Integrated Rural Development Project m La Trinidad outlined in
this document has been drawa up-on the base that the project should be impl'emcnted to
meet the mlmmum improvement requirements in terms of providing a sound basis for
agncultural productlon, ruml life, and soc:al organization as the essential pre- requ1s1tes
to the development of the Prq;ect area.

The preseént Project therefore envision a bored vaﬁetir of measures, tﬁélﬁding
the. provision of Arrigation- systems, 'thc improvement of drainage facilities, the
rehabilitation and gipgrading-.of existing inadequate rural roads and the construction of
new. farm to _markét roads; the coﬁétr'uc.:tion of drinking and domestic water supply
fﬁcilitics,_thé 'el_gt':tﬁ'ﬁtation.éf those rural areas which are not yet connected to the public
grid, and the building of community centers. .

As these componenis constitute organic related parts as a whole, the viability
and effectiveness-of the project will not be attained unless all of the above components
are put into practice as a package.

It has been demonstrated that there are no partzcular techmcai problems
prcventmg the executmn of the construct;on works ment:oned above and that' the
economtc mternal rate of rctum (EIRR) attams a levcl of 10 pe:cent In view of these
ﬁndmgs it can be concluded that the Htghland Integrated Rural Development Project in
La Trinidad is technically sound and economically viable and therefore feasible.

.. Itis therefore recommended that the preparation for the Stxrvey falling within the.
sco;i_e_ of the next phase of the Project should be commenced ai the earliest possible
opportunity,

8.2  Recommendation Concerning the Next Phase Survey

The followmg 1mp0rtant consadcratnons should be borne in mind with respect to
the des1gn actmtles and construct:on ‘works to be carned out undcr the next phase.
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1) The Principal in connection with the execution of the present Project is
the Provincial Govemment (Govemor) of Benguet, and to ensure the smooth
execution of the constraction projects hereunder, a Project Office should be
established and orgamzed under the competence of the Provincial Authorities .
Moreover, the scope of the construction works under the Project will
~enicompass a multiplicity of tasks, mcludmg the establishment of mlgatlon
- systems, drainage’ facilitics, constru_chon of deepwells and_.pumpmg-statlons, s
~ improvement of poot existing rizral :réa’d's'a'ﬂd'- construciion of new’ farm'to
~ market roads, as wéll*asithe‘b'ui_!dihg of riral community centers. Tt will
therefore be of importaﬁce to enlist the full cooperation of the various

‘administrative authorities concerned.

2)  One of the most essential tasks of the above Project Office shall be the
procurenent of the land required for the construction and provision; and
compensation of the'land thus acquired. The Project Office will theréfore be
called upaﬁfto' conduct and mediate consuliation m'eefings dnd negotiations 'on -
the land acquisition and land compensation between the {and ‘owners and the
representatives of the rural communities concerned.

3) - ‘The preliminary design work for the facilities and syster proposed
under the present Project piah has been carried ouf on thie basis of a topograpliic-
map on a scale of 1/5,000. Conscquently, the survey hcrembelow to be camcd
“out in the ncxt phase will mv::;lve the imp‘nememation of mare accuraie
| topographlcal suweys for the cwﬂ engmeenng and desxgning, and of addmonal
underground Water mvesugatsons so that the detaﬂed des;gn can bc completed

a. With a view to ameliorating the drainage capability of the Balili river and
‘the Bolo creek, ‘a river surveying (1/1,000 plan-, profile and cross
section survey) and a topographical survcy of’ the assomated structures -
(scale; 1/100). ' o

b. A topographic survey (scale 1/100) for the main structures in the
location such as irrigation water mtake we;rs and reservoirs,

c. A route survey_ing (1/ 1,000 plan_, proﬁic-and cross section stirvéyé) for
the rural roads. '

d 'A topﬂgmphlc S“f‘Ve}' (Scalc 1/1 00) far thc planned mstallahon locatlons _‘
' for the deep well pump facilities. ; : o
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e. A topographic survey (scale 1/100) fo_r the planned locations for the
rural community centers.

(4)  Inaddition to the three locations covered in this Study, it is considered essential
to verify the design parameters by conducting a series of test drills in the locations
proposed under the Project plan for sinking the deep wells and by performing a series
of Water-pumping tests, preferably during the latter part of the dry season. |

(5)  Itis considered essential to confirm a water balance for the irrigation blocks in
the Project arca through the provision of meteorological/hydrological observation and
measuring equipment, the execution of measurements, and the acquisition and addition
of appropriate data with a view of establishing an Opesation and Maintenance plan,

(6) = Ttis considered cssential that regular and periodic tests should be performed to
check the quality of the Balili river water used as a source for irrigation water as well as
the quality of the drinking and domestic water supplies.

8.3  Recommendations with a View to Strengthening the Agricultural Support and
Agricuitural Extension Service

In order to ensure that the rural facilities 1o be provided under this Projeci
exercise their beneficial effect at the earliest time, it is considered essential that
organized steps should be taken in the manner detailed hereinbelow to reinforce the
agricultural support and agricultural extension services.

1) Making every effort to keep in close mutual cooperation between the
authorities responsible for the project execution and testing/ research, thereby
assuring the smooth transmission information.

2} Establishment of Farmers’ Irrigation Associations and Agricultural
Cooperatives and strengthening their organization.

3) Expansion of credit service activities of the Agricultural Cooperatives.

4) “To ensure that priées of agricultural produce are maintained at an
‘appropriate fevel, production adjustments may have to be implemented on the
basis of considerations concerning the supply and demand positions for
agricultural crops at any given time. '
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