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Beneficial Function Increased water resources
Qualitative * It may be d that develop water discharge (incremental water discharge usable during the dry season) is equal to an
Description average outflow of ground fostered by incr 1 vegetation attributed to the WCP measures. Therefore, benefit of the water
fostering function of the i | vegetation is evaluated with costs necessary to obtain the same development discharge from
irrigation dams (construction and O & M costs of irrigation dams).

* Natural vegetation in the watershed fosters groundwater for use in the watershed area and the downstream. And the fostered
water flows into rivers and lakes, contributing to stabilization of discharged water amount there. So, loss of the vegetation affects
the groundwater utilization and river discharge, decreasing products of agricultural and fishery sectors using water as key input.
These industrial production losses can be taken as value of the water fostering function of the vegetation.

Selected Evaluation |[Increased water resources => Change in environmental quality => Human habitat => )i fili
Method and [Benefit attributed to increased water resources)
Typical Equation = [Incremental vegetation area) x [Average unit groundwater outflow of vegetation] x

x [(Annual construction cost of irrigation dam per unit development discharge)
+ (Annual O&M cost of irrigation dam per unit development discharge)]
Increased water resources => Measurable change in production => Non-distorted market prices => 47 F5 25 {L ik
[Benefit attributed to increased water resources]
= [Incremental vegetation area] x [Fostered groundwater per unit vegetation]}
x [Contribution rate of unit groundwater to each sectoral production]

Data and A ption

<Fostered G dwater and Development Water Discharge™>
(a) Average net penetration rate of the incremental vegetation between the with-WCP afforested condition
and the without-WCP natural one in the target year (?7) = 1.0 % 0.01
{Source : Soil test implemented by the JICA Study Team, November 2000 )
* It was identified that there was no difference of infiitration rate among the the East, West and South Areas.
* It is assumed that all the incremental vegetation land has a similar penetration rate.

(b) Estimated incremental vegetation arca = 200 ha= 2,000,000 m®
Site Purpose (tree species) Area (ha)
Upper part of the hed area Protection forest (pine & multi-purpose trees) i0
Inside of the p ion forest * Enrichment planting (multi-purpose trees & cempaka) 40
Private lands Fuel wood plantation (gamal & kaliandra) 150
Total incremental vegetation area (ha) 200

* The area is estimated assuming that trees are planted with 3-m interval, since they are planted intermittently at the
logged-over spots in the protection forest.

(c) Average annual precipitation in the Tondano watershed = 1,869 mm/year = 1.9 m/year
(Sources : Meteorogical & Geophysical Agency, and National Electric Power Corporation )
(d) Average | fostered groundwater =axbxc= 37,380 m®/year
(e) Discharging rate from the groundwater to the rivers = 27 % 0.27
(Source : Phase-I Study of the JICA Study Team )
(f) Water discharge contributing to stable water flow in rivers and lakes=d x e = 10,093 m’/year
(g) Development water discharge of the incremental vegetation
=f£/(365 days x 24 hours x 60 minutes x 60 seconds} 0.00032 m’/s
<Construction and O & M Costs of Irrigation Dams per Unit Development Water Discharge>
(h) Construction costs of irrigation dams per unit development water discharge = 18,460,000,000 Rp./m’/s (in 2000 price)
(Sources : SSIMP-III Project in the South Sulawesi Province )
(i) Depreciation period for the irrigation dam = 20 years
(Source : Pelaparado Dam, Small Scale Irrigation Management Project, Indonesia )
(j) Market interest rate = 159 % 0.16
Bank State banks | Regional government _|Private natio, Foreign _ {Commercial] Average
Rp. time deposit interest 15.4 14.9 203 13.1 15.6 15.9
rate (%/year) in 1999/2000
(Source : Indonestan Financial Statistics Vol.II No.8, Bank Indonesia, August 2000 )

(k) Annual depreciation costs of irrigation dams per unit development water discharge
=hxjx(1+}/[( +j)i -1]= 3,089,120,333 Rp./m’/s/year
(I) Annual O & M costs of irrigation dams per unit development water discharge =k x 0.01 30,891,203 Rp./m’/s/year
* The annual O & M costs of a irrigation dam is assumed to be 1 % of its annual depreciation cost.

(m) As for the benefit evaluation by the change-in-productivity method, a supplimentary survey would be needed to collect
necessary data and information.
Applied Equation and |[Benefit attributed to increased water resources in the target year by the repl t-cost method]
Estimated Benefit = [Devel t water discharge of the incr tal vegetation]

X [(Ann:lal depreciation costs of irrigation dams per unit development water discharge)
+ (Annual O & M costs of irrigation dams per unit development water discharge)}
—gxk+D)= 998,511 Rp./year (in 2000 price)
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Beneficial Function Conserved water quality
Qualitative * The value of water quality can be assessed to be the incremental cost of treating the water so that it is suitable for downstream uses. The level of
Description treatment depends on the downstream use. For example, irrigation water does not require the same level of purity as drinking water, so the cost of

treating water for use in agriculture would be less than drinking water supply.

* Removal of suspended solids is the largest incremental cost for restoring water quality in the Tondano lake to suitable quality for downstream users.
The incremental cost can be caleulated as the extra alum or lime, filter capacity, ireatment plant operation costs, etc. needed to treat the excess
suspended solids, as compared with the quantities needed to treat the suspended solids that are naturally present in the water.

Selected Evaluation  |Conserved water quality => Change in environmental quality => Water quality => TUEUUIN% or Bf1k %

Method and {Benefit from pollutant abatement]
Typicat Equation = [Reduced water pollutants} x [Unit cost for construction and operation of water filter plant to remove the pollutants]
Data and (a) Run-off water-pollution loads into the Tondano Lake due to soil erosion in the target year without WCP
Assumption [ Pollutant | Suspended Solids (SS) | _Total Nitrogen (I-N) | Total Phosphorus (T-P) |
| Loads (kg/day) | 27 | not available | not available ]
(b) Run-off water-poliution loads into the Tondano Lake due to soil erosion in the target year with WCP
Pollutant | Suspended Solids (SS) | Total Nitrogen (I-N) | _ Total Phosphorus (T-P) |
| Loads(kg/day) | 24 | not available i not available |
(Source of a and b : Phase-I Study of the JICA Study Team, 2000 )
(c) Net WCP's contribution to the poltutant ab in the Tondano Lake with soil erosion control in the target year =a- b
| Pollutant 1 Suspended Solids (SS) Total Nitrogen (T-N) "Fotal Phosphorus (T-P) |
| Loads (kg/day) | 3 not available not available I
(d) Average unit cost to abate water pollution load through simple treatment facilities (in 2000 price)
| Pollutant | Suspended Solids (SS) | Total Nitrogen (I-N) | __Total Phosphorus (T-P) _|
[ Cost(Us$kg) | 0.004 | [ i 49
{Sources : ‘Adjusted for the Indonesian economic situation taking account of different foreign exchange rates, commodity price

Ievels and domestic product levels, based on data from the studies on treatment costs for rural area (1995),

the Biwa Lake (1992) in Japan and the Min River in China (1997) as well as "Coastal and Marine Environmental
Management for Ha Long Bay : Final Report", ADB, August 1996)

(e) The other potential evaluation techniques such as replacement-cost method, loss-of-earnings method, and human-capital method are not applied
due to lack of data for these methods and assuming that there will be little incremental damage to the future human health associated with water
pollution in the lake even without WCP.

Applied Equation _ |[Benefit attributed to water polluiant abatement in the target year by the preventive-expenditure method]

and Estimated = [Pollutant abatement in the Tondano Lake with soil erosion control]
Benefit x [Average unit cost to abate water pollution load through simple treatment facilities]
=c¢xdx 365 days = 4 US$/year (in 2000 price)
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Beneficial Function Strengthened erosion and flood control capacity
Qualitative * In case there is stripped area without vegetation in the watershed, severe erosion will occur under heavy reinfall and its downstream water
Description quality is degraded. So value of the ion’s erosion control function is evaluated using constriction cost of check dams to control and
mitigate the washed-away soil.
* Watershed degradati toi d flooding in two ways. First, tree cutting and other land disturbance reduce the water

holding capacity of the soil, cawsing larger peak flows of drainage after rain storms. Second, the sediment that erodes from the stripped or
thmxrbedhndﬁl]s the beds ufnvus and lakes, a!lcwmgﬂoodwaneanse above the river and lake banks. The value of flood damage
from hed d ion can be esti asﬂlzvalueofthe amoumof ‘ﬂood.mgor d flood
control capacity. The incremental amount may be d ined by p with condi in undi h areas that have
similar topography, soil types, and rainfall pattemns.
* When land and buildings are damaged, the measure of damage should be calculated as the cost to restore them to their original condition.
The restoration activities may include removal of mud and dust, repairing of buildings and paddy dikes, and finding temporary
dation while the buildings are being repaired. Roads, bridges, pipelines, electricat power lines and other public infrastructure can
be damaged by mud slides and flooding associated with land disturbance activities in the watershed. The value of the damage in these
cases can be calculated as cost to rebuild or relocate the damaged infrastructure.
* The loss of reverme from lost farm production is a value of the strengthened erosion- and flood-control capacity when agricultural land is
covered by mud slides.

Selected Evaluation

Strengthened flood control capacity => Change in environmental quality => Human habitat => iU JE Il

Method and [Benefit due to reduced damage]
Typical Equation = [Reduced cost to rehabilitate d due to mud-slide and flooding]
= [Cost to restore damaged land and building] + [Cost to remove mud and Waler] + [Repan— cost of paddy dikes]
+ [Cost to rebuild or relocate damag: ]+ [ xpenditure in rehabiitation]
Strengthened erosion and flood control capacity => M ble change in agricultural
=> Non-distorted market prices => /| BE (e A (L i
[Benefit related to agriculture] = [Agricultural area p d from erosion and flood}
x [Inc:xanemml products] x [Unit market price of product]
Strengthened erosion control capacity => Change in environmentat quality => Water quality => [ 11 57 fH ik
[Benefit attributed to reduced erosion] = {Amount of soil erosion without vegetation under WCP]
x [Unit cost for check dam construction to control or mitigate the washed-away soil]
Data and Assumption {<Benefit due to Reduced Damage by the Replacement-Cost Method and the Change-in-Productivity Method>
(a) It is assumed that, during the heavy rain storm, esosion of soil from deforested areas resulted i heavy siltation of the river, clogging of
water-supply intakes, and damages on local houses and roads. Deforested catchment area has raised the small stream, river and lake beds,
resulting in greater quantities of runoff during heavy rain stomms. Then, it contributes to flooding on some agricultural land as well
(b) Average annual oceurrence rate of the heavy rain storms like (a) in the past 20 years = 0.21 events/year
(Source : Meteotogical & Geophysical Agency, and National Electric Power Corporation )
(c) Average number of water-supply intakes damaged by flood associated with storms like (a) in the Study Area in the past 20 years =
0.028 intakes/event
* 15 as average operation years for water-supply intakes and 2 as damaged intakes in the past are assumed.
(d) Estimated average repair-work cost for the intakes = 80,000,000 Rp./intake (in 2000 price)
(&) Average number of houses totally damaged by flood associated with storms like (a) in the Study Area during the 20 years =
20 houses/event
* It is assumed that the damage only in Remboken will be mitigated with the WCP implementation.
(f) Assumed average area of the damaged houses = 250 m*fhouse
(8) Average unit price for housing construction (in 2000 price) = 1,000,000 Rp./m” (in 2000 price)
(Source : BRLKT in Manado, February 2000 )
(h) Average length of roads totally damaged by flood associated with storms like (a) in the Study Area in the past 20 years =
0.1 km/event
(1) Average total cost of road relocation = 540,000,000 Rp./kan (in 2000 price)
(Source : Feasibility Study Report of Highland Agriculture Development Project in West Java)
(5) Predicted suspended solids into the Tondano Lake in the target year without WCP = 27 kg/day
(k) Predicted suspended solids into the Tondano Lake in the target year with WCP = 24 kg/day
(D) The present suspended solids into the Tondano Lake = 27 kg/day
(Sources of j, k and 1 : Phase-I survey of the JICA Study Team )
(m) Suspended solids reduction in the target year with the WCP implementation =j - k= 3 kg/day
(n) Incremental extent of erosion and flood in the target year without the WCP implementation=j/1= 1 times
(0) Assumed reduction rate of soil erosion and flood like (a) in the target year attributed to WCP=m/ j- 0.11
(p) Average agricultural area totally damaged by storms like (a) during the past 20 years = 7.5 ha/event
* It is assumed that the damage on paddy only in the northem side of Lake Tondano will be mitigated with the WCP implementation.
(@) Average local agricul (owland paddy) = 8,960 kg/ha/year
(Sou.rce Laporan Tahunan, Dinas Pertanian Tanaman Pangan Kab. Minahasa, 1998)
(1) Average price of the agricultural product (lowland paddy) around the Study Area = 1,210 Rp./kg (in 2000 price)
(Source : Farm household survey of the JICA Study Team, 2000)
<Benefit Attributed to Reduced Erosion by the Preventive-Expenditure Method>
(s) Incremental area of vegetation and agroforestry with erosion controt measures = 9380 m*
Incremental vegetation ha ofo: development ha
Upper part of the encroached area 10| AGF-1 (Type I-2) 1,900
Tnsids of the protection forest 10[ AGF-1 (Type 1-4) 1,200
Private lands 150 AGF-1 (Type I-5) 160
Total 200]AGE-I (Type 1-6) 10
AGF-I (Type 11-2) ,02
(Source ; Field Report of the JICA Study Team, p.4-18)| AGF-11I (Type 111-2) 27!
|Upland farmming 68
Total 180
(t) Reduced erosion depth on average of (s) in the target year, attributed to the WCP impl, tion = 0.001 m/year
{(u) Annuai reduction of the eroded soil in the target year=sx t= 9 m’fyear
(v) Amount of earth and sand stopped per unit concrete volume of the check dam = 40 m’
(Source : Forestry Agency of Japan, 1972)
(w) Construction cost of the check dam per unit concrete volume = 1,136,000 Rp./m’
* The cost is esti d for wet y check dam including its appurtenant work.
(y) Construction cost of the check dam per unit amount of the eroded earth and sand =vx w = 45,440,000 Rp./m’
Applied Equation  [A. [Benefit due to reduced damage in the target year by the replacement-cost method]
and Estimated = [Reduced cost to rehabilitate damages due to mud-slide, flooding, ete.]
Benefit

=[Cost to restore damaged land & building] + [Cost to remove mud & water] + [Repair cost of paddy dikes}
+ [Cost to rebuild or relocate damaged infrastructure] + [Other expenditure in rehabilitation]

=[bx(cxd+exfxg+hxilxnxo= 1,260,000 Rp./year (in 2000 price)
B. {Benefit related to agriculture in the target year by the ch: i thod]

= [Agricultural area protected from erosion and ﬂood] x [Incxementzl products] x {Unit market price of product]

=(Mbxpxgxnxnxo= 1,897,280 Rp./year (in 2000 price)
C. [Benefit attributed to reduced erosion in the target year by the p ¢ method]

P 1

= [Annual reduction of the eroded soil in the target year]
x [Construction cost of the check dam per unit amount of the eroded earth and sand] =uxy=
426,227,200 Rp./year (in 2000 price)
* Benefit A should be added to Benefit B for the total benefit, although Benefit C cannot be added to ignore double counting.
* Either Benefit A plus Benefit B or only Benefit C can be the total benefit exclusively.
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Beneficial Function Conserved air quality
Qualitative * Oxygen supply function of the incremental vegetation under WCP is evaluated by calculating the oxygen weight discharged from the
Deseription vegetation based on the existing research data, which is multiplied by unit market price of the industrial oxygen.
* Amount of CO2 absorbed by the incremental vegetation will be estimated for calculation of a total cost to remove them alternatively. This
total cost is regarded as an econornic value of the air purification function of the incremental vegetation.
Selected Evaluation {Improved air quality => Change in environmental quality => air quality => £ JEA i
Method and [Benefit from air purification]
Typical Equation = [Amount of incremental vegetation]
x {{{Amnual net O, discharge per vegetation) x (Unit market price of O,)]
+ [(Annual net CO, absorption per vegetation) x (Unit removal cost of COp)}}
Data and Assumption {<O, Discharge of Vegetation>
(a) Market unit price of O, per kg in Japanese Yen = 55 Yen/kg
(Source : Forestry Agency of Japan, September 2000)

(b) Exchange rate of Rp. = 79 Rp./yen (in 2000)

(c) Market unit price of O, pertoninRp. =axbx1,000kg = 4,345,000 Rp./t (in 2000 price)

(d) Photo-synthesis formula : 6CO, + 6H,0 => CgH;,0 + 60,

(e) Molecular weight of cellulose (CH;O06) =12x6+1x12+16x6 = 180

(£) Molecular weight of oxygen (60;) =6x16x2 = 192

(g) Anmual amount of produced dry cellulose (net plant products) per unit ncremental vegetation under WCP (Unit : t/ha/year)

Species | _Net Plant Products (m’/ha/year) Average Weight Factor Net Plant Products (t/ha/year)
Pine 12~27 20 0.7 0.0137
Mahogany 7-11 5 0.7 0.0063
Kaliandra 5~20 13 0.7 0.0088
(h) Area of the incremental vegetation attributed to the WCP implementation (Unit : ha)
Typical Planted Species Incremantal Area (ha) Site
Pine 10 Upper part of the encroached area
Cempaka * 40 Inside of the protection forest
Gamal and Kaliandra 150 Private lands
* It is assumed that Cempaka has almost the same annual production amount as Mahogany.

(i) Annual O, discharge from the incremental vegetation = (f/ e) x gx h = 1.8 t/year

<CO, Absorption and Fixation of Vegetation>

(j) Unit cost of CO, removal per ton in Japanese Yen = 12,704 yen/t

(Source : Forestry Agency of Japan, September 2000)

(k) Unit cost of CO; removal pertoninRp. =jxb = 1,003,616 Rp./t (in 2000 price)

(1) Molecular weight of carbon dioxide (6CO,) =6 x(12+16x 2) = 264

(m) Annual CO, absorption and fixation by the incremental vegetation = (1/¢)xgxh = 2.5 t/year

(n) It is assumed that both the oxygen sold in market and that discharged from vegetation provide people with the similar services.

But the benefit calculated in this way may be over-evaluated, since the sold oxygen in the container has some extra value added with
a high-pressure spraying function the natural oxygen does not have, or because the incremental oxygen will be little needed due to too
much oxygen on the earth.

(0) The amount of oxygen discharge and carbon-dioxide absorption of the incremental vegetation is assumed not to fluctuate in accordance

with its plant succession.

(p) The other potential evaluation techniques such as less-of-earnings method, and h pital method are not applied due to lack of data
for these methods and assuming that there will not be any mcremental contribution to the future human health associated with the
afforestation and agrofoestry under WCP.

Applied Equation and |[Benefit from air punfication in the target year by the replacement-cost method]
Estimated Benefit = [Market unit price of O; per ton] x [Annual O, discharge from the incremental vegetation}
+ [Unit cost of CO, removal per ton] x [Annual CO2 absorption and fixation by the incremental vegetation]
=cxi+kxm= 10,387,389 Rp./year (in 2000 price)

00DbO0OO0000002001 Volume-OOp. LT4

107




U040 12 DOoOooOOooOo0obOoobobooong

Beneficial Function

Conserved aesthetic and recreational amenity

Qualitative
Description

*The value of the aesthetic quality of the natural environment is difficult to calculate in monetary terms, because it depends on the
subjective preference of each individual person. One approach to assigning a monetary value to aesthetic qualities is to estimate how
much the people living in an area would pay to preserve them (willingness to pay, WTP). The cumulative regional WTP can be
interpreted to be equal to the overall value of restoring the aesthetic quality of the environment.

* In addition, it is likely that Indonesian and international tourists who visit the Tondano watershed area would also be willing to pay
some small amount of money such as a surcharge on hotel room rates for preserving the aesthetic quantities of the watershed.

* Tourism accounts for a part of the trade of goods and services in the Tondano watershed. A majority of tourists visiting the watershed
can be classified as ‘Adventure and Ecotourists’, enjoying the natural landscape of the area.

Selected Evaluation
Method and
Typical Equation

Conserved or improved aesthetic quality => Change in environmental quality => Aesthetics => {19 #Ffi ik
[Non-use benefit including existence value]
= [Average WTP of non-use value of local households] x [Number of local households]
+ [Average WTP of non-use value of tourists] x [Number of tourists]
Conserved or improved aesthetic quality => Change in environmental quality => Recreation
=> ARRH L or ARATE AL
[Use-benefit by contingent-valuation method]
= [Average WTP of use-value of local households] x [Number of local households]
+ [Average WTP of use-value of tourists] x [Number of tourists]
[Use-benefit by travel-cost method]
= [Average travel cost of tourists] x [Incremental number of tourists]
+ [Average travel cost of local visitors] x [Incremental number of local visitors]
[Average travel cost] = [Transportation fee] + [Time cost} + [Opportunity cost]
Conserved or improved aesthetic quality => Measurable change in tourism production => Non-distorted market prices
=> MR ALk
[Benefit related to the tourism sector by change-in-productivity method]
= {Incremental tourists due to environmental improvement or conservation]
x [Incremental net profit of tourism sector per tourist]

Data and Assumption

(a) There is no tourist prediction analysis around the Tondano Lake in the future, and most of the other reliable data and information
related to tourism around the lake are not statistically available for the travel-cost method and the change-in-productivity method.
(b) A time- and money-consuming questionnaire survey has to be carried out to collect and analyze statistically reliable WTPs of the local
residents and tourists, which are essential to apply the contingent-valuation method.
(c) In the with- and without-project framework, it is strongly assumed that the net effect of WCP on the aesthetic and recreational amenity
in the Intensive Area would be quite limited, taking into account the present scenery situation as well as the relatively small-sized tourism activities
in and around the Tondano Lake.

Applied Equation and
Estimated Benefit

[Benefit attributed to conserved or improved aesthetic and recreational amenity in the target year] = 0 Rp./vear (in 2000 price)

* 1t is due to the methodological reasons and realistic assumption as mentioned above.
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Beneficial Function Improved forestry resources

Qualitative Description | * Forests provide several valuable goods and services, mcluding wood preducts, flood control by stabilizing soil, aesthetic quality and habitat for wildlife.
Potential methods for calculating the value of the loss of flood control and aesthetic quality are described in the tables for the strengthened erosion &
flood control capacity as well as the conserved aesthetic & jonal amenity respectively. The value of wildlife habitat could be considered to be
included in the aestheti ion, similar to the value of a scenic view or a clear lake.
* The value of loss of timber and other wood products can be estimated as the overall income that would be derived from harvesting, processing, and
selling the products on a sustamable basis. This income can be estimated by comparing the income from sustainable logging on land of similar area, tree
types, proximity to roads and factories, etc. where watershed management has been well done.

Selected Evaluation Method |Imp: d forestry resources => Measurable change in forestry preduction => Non-distorted market prices => /}: B¢ 2725l %
and Typical Equation [Benefit of forest resources} = {Incremental forest land] x {Amount of incremental forest goods] x [Unit market price of forest goods]
Data and A pti (a) b tal reforested area under the land rehabilitation within the Intensive Area of WCP
as of the tarpet year of these measures ~ 200 ha
Related Measures under WCP Purpose Tree Species Area (ha)
- Upper part of the hed areaj Protection forest Pine and multi-purpose trees 10
- Inside of the protection forest Enrichment planting Multi-purpose trees & Cempaks 40
- Private lands Fuel wood plantation Gamal and Kaiiandra 150
Total incremental reforested area (= with WCP - without WCP) 200
{b) Assumed growth duration of the planted trees to have commercial value
Planted Tree Species Products ]@ of Growth Duration (years] Average Duration (years)
Pine Timber 20~30 25
|Cempaka Timber 20~-50 35
Drian Fruits 5~10 7.5
Timber 30~ 50 40
Gamar Fuel wood 2~3 2.5
Kaliandra Fuel wood 2~3 2.5
{c) Assumed rate of commercial selling of the incremental forests = 1/b
Planted Tree Species Products 1/b %/year
Pine Timber 0.040 4.0
Cempaka Timber 0.029 29
Drian Fruits 0.133 133
Timber 0.025 25
Gamar Fuel wood 0.400 40.0
Kaliandra Fuel wood 0.400 40.0
(d) Assumed commercial value of the forest goods around the Tondano watershed
Planted Tree Species | _Products Average Retail Price in 2000 (Rp./m’)
Pine * Timber 1,736,000
| Cempaka Timber 900,000
Drian Fruits 600,000
Timber not available
Gamar Fuel wood 1,000
Kaliandra Fuel wood 1,000
* As pine timber is not sold in the local market, log price in the international Malaysian market is applied as calculated below :
US$ 190.8 /m’ in 2000 x Rp.9,100 /8 = Rp.1,736,280 /m’
(Source : World Bank Development Prospects, Commodity Price Data Pinksheet, December 2000)
(&) Average volume of the forest goods in the incremental reforested area as of the target year
Planted Tree Species | _Products Range of Annual Amount of Production (m’/ha/year) Average Amount (m’/ha/year)
Pine Timber 12-27 20
Cempaka (Mahogany) | Timber 7~11 9
Drian Fruits not availabl —
Timber not availabl —
Gamar Fuel wood not availabl: —
Kaliandra Fuel wood 5~20 13

Applied Equation and [Benefit of forest resources in the target year by the change-in-proeductivity method]
Estimated Benefit = [Incremental reforest area] x [Amount of incremental forest products] x [Unit market price of forest products]
= {Incremental reforest area] x {(Rate of ial selling) x (Average tree volume)]
x {Average unit value of wood production]

=axcxdxe= 23,547,943 Rp./year (in 2000 price)
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Beneficial Function

Conserved or improved fishery resources

Qualitative
Description

* Siltation of river/lake beds and other fish habitat is the main source of environmental damage that poor watershed management causes

to fishery resources. Top soil is eroded during heavy rain, and the sediment drains into these sensitive aquatic areas decreasing their
ability to support fish life. The value of the damage to fishery resources may be estimated as the loss of fishing income caused by the

siltation of fish habitat.

* The loss of fishing income may be estimated directly or indirectly. If historical records are available, it may be possible to directly

estimate the reduction in fishing income. But these results may be unreliable because such factors as improved fishing techniques
and boats, increase in the sale price of fish, and increases in the number of people who work in the fishing industry must all be
considered. In addition, this direct estimate may unfairly bias against the watershed management, because the other factors such
as over-harvesting and pollution from the inland fishery itself may have contributed to the decline in fishing. Consequently, an
indirect method of comparison would probably give better results.

Selected Evaluation
Method and
Typical Equation

Conserved or improved fishery resources —> Measurable change in fishery production => Non-distorted market prices

=> H R Lk

{Benefit of fishery resources] = [Conserved or improved water area]
x [Amount of incrementally caught fish and other fishery products]
x [Unit market price of the fish and other fishery products}

Data and Assumption

(a) Average market price of fish and other fishery products caught in the Tondano Lake (Rp./kg in 2000 price)

Estimated Benefit

Main Fishery Product / Market Site Langowan | Tondano Average
al. Tilapia (Nila) 10,000 10,000 10,000
a2. Carp (Tkan Mas) 10,000 12,500 11,250
(Source : Interview data by the Study Team in Langowan and Tondano Sub-districts, 2000)
(b) Average annual productivity of fishery products from the Tondano Lake (kg/year)
Fish Production/year 1995 1996 1999 2000 Average
bl. Tilapia (Nila) 2,534,000 | 2,146,200 | 1,895,600 1,493,100 2,017,225
b2. Carp (Tkan Mas) 1,086,000 919,800 812,400 639,900 864,525
Total 3,620,000 | 3,066,000 | 2,708,000 2,133,000 2,881,750
(Source : Dinas Perikanan Tondano)
* Tt is assumed that a production ratio for the net cage culture (30 % for carp and 70 % for Tilapia) is applicable to the above.
(¢) Estimated ratio of negatively affected fish habitat in the Tondano Lake in the target year without WCP = not available (7?7 %)
(Source : Estimation based on a simple model in "Ecological Study for Chubu International Airport”, Japan, 1998)
(d) Predicted suspended-solids load into the Tondano Lake in the target year with the WCP implementation = 24 kg/day
(¢) Predicted suspended-solids load into the Tondano Lake in the target year
without the WCP implementation = 27 kg/day
(Source of d and e : Phase-I Study of the JICA Study Team, 2000 )
(g) Assumed decrease rate of fishery catch from the Tondano Lake in the target year without the WCP implementation
=dx(f-e)/f= #VALUE! (77 %)
Applied Equation and |[Benefit of fishery resources in the target year by the change-in-productivity method]

= [Total of (Average market price of fish and other fishery products) x (Average annual productivity of fishery products)]
x [Area of the Tondano Lake] x [Assumed decrease rate of fishery catch from the Tondano Lake]
=(al xbl +a2xb2) xg= #VALUE! Rp./year (in 2000 price)
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Beneficial Function lmEroved or conserved agricultural resources
Qualitative Description | * Under the proposed land use of WCP, there will be no i itural land in the ive Area. However, the extension program of agroforestry
hnology will 1 du of the existing agricultural ]and This can be a major benefit of WCP, so that the incremental agricultural products
between with-project and ‘without-project are evaluated with non-distorted market prices.
) d Evaluation Method P! agricultural resources => Measurable change i agricultural production => Non-distorted market prices => £ PE = 22 b 11
and Typical Equation [Beneﬁt of agricultural resources} = [Agroforestry area] x [Amount of incremental agricuitural goods] x [Unit market price of agricultural goods]
Data and Assumption (a) Area, yield, international price, and production cost of main tradable products without- and with-agroforestry within the Intensive Area as of the target year
Area (ha) Yield a/year) International Market Price in 2000 Production Cost (Rp./ha/year)
Products | a) Without | a2.With | a3.Without | a4. With (US$ /kg) | a5 (Rp./fkg, Rp.9,100/8)] a6 Without a7.With
Paddy 1,021 1,021 4,800 5,040 0.17 1,547 3,304,000 3,372,000
Maize 5,343 4,955 2,900 3,050 0.09 819 2,547,000 2,578,000
[Coffee N 270 950 1,000 0.09 819 3,060,000 3,398,000
{Source : World Bank Devel Prosp C dity Price Data Pinksheet, December 2000)
(b) Incremental net benefits of the main tradable agricultural products b ithout-agrofc y and with-agr y in the target year
= %[a2x(adxa5-a7)-al x(a3xasS-a6)]= 456,887,780 Rp./year
Tradable Agricultural Product [ Paddy | Maize | Coffee 1 Total l
Incremental net benefits (Rp./year) [309,648,880( 521,813,950{ -374,575.050] 456,887,780
(c ) Incremental net benefits of the other Eoducls between without- and with-agroforestry in the target year = 3,568,309.000 Rp./year
Retumn (Rp.000/ha/year) Total Return (Rp.000/year) Incremental Benefit
Products cl.Wlﬂ\out cZWxth 3. Without c4. With c4.Without (c] x ¢3) _je5. With (c2 x c4} (Rp.000/year) c5 - ¢4
Ground nut 323 600 1,180 1,248 381,140 748,800 367,660
Cowpea 129 360 1,230 1,355 158,670 487,800 329,130
Cassava 32 0 350 350 11,200 0 -11,200
| Vegetables 341 485 3,916 4,305 1,335,356 2,087,925 752,569
Clove 1,466 2,571 1,683 1,775 2,470,210 4,563,525 2,093,315
Coconut 185 82 70 120 12,950 9,840 -3,110
Other estate crops 110 165 1,580 1,633 173,800 269,445 95,645
Fruits 228 250 500 500 114,000 125,000 11,000
Trees 1,749 922 100 100 174,900 92,200 -82,700
H OW CI0] 198 358 100 100 19,800 35,800 16,000
| Total 4.761 5,793 10,711 11,486 4,852,026 8,420,335 3,568,309
(d) Occurrence rates of the incremental net benefits for each year
Year Maize Coffee Ground nut | Cowpea Cassava Vegetables Clove
1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 03 03 0.0 0.3 03 0.3 0.3 0.0
3 0.6 0.6 0.0 0.6 0.6 0.6 0.6 0.0
4 08 0.8 0.0 0.8 0.8 0.8 0.8 0.0
5 1.0 1.0 0.0 1.0 1.0 1.0 1.0 0.0
6 1.0 1.0 0.1 1.0 1.0 1.0 1.0 0.1
7 1.0 1.0 0.3 1.0 1.0 1.0 1.0 0.3
8 1.0 1.0 0.7 1.0 1.0 1.0 10 0.7
9 1.0 1.0 0.9 1.0 1.0 1.0 10 0.9
10 1.0 1.0 1.0 1.0 1.0 1.0 10 1.0
1~ 1.0 1.0 1.0 1.0 10 10 1.0 1.0
Year Coconut Other estate crops Fruits Trees Hedgerow crop
1 0.0 0.0 0.0 0.0 0.0
2 0.0 0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0
6 0.1 0.1 0.1 0.1 0.1
7 03 0.3 0.3 03 0.3
8 0.7 0.7 0.7 0.7 0.7
9 0.9 09 0.9 0.9 0.9
10 1.0 1.0 1.0 1.0 10
11~ 1.0 1.0 1.0 10 10
Applied Equation and [Benefit of agricultural resources in the tarpet year by the change-in-preductivity method]
Estimated Benefit = [Incremental agroforestry area) x [Total of (Amount of i 1 agricultural products) x (Unit market price of agricultural products)]
= [Incremental agroforestry area] x [(Rate of commercial selling) X (Average net agricultural productivity under agroforestry)]
X [Average unit value of agricultural production]
=b+c= 4,025,196,780 Rp./year (in 2000 price)
[Benefit of agricultural resources in each year by the change-in-productivity method)
=bxd+cxd= (Unit : Rp/yearmZOOOpnce)
Year Paddy Maize Coffee Ground nut { Cowpea Cassava vV Clove
1 ] 0 0 [ 0 0 0 0
2 92,894,664| 156,544,185 0}110,298,000} 98,739,000 -3,360,000 225,770,700 0
3 185,789,328 313,088,370 01220,596,000 197,478,000 -6,720,000 451,541,400 0
4 247,719,104} 417,451,160 0]294,128,000( 263,304,000 -8,960,000 602,055,200 0
5 309,648,8801 521,813,950 0367,660,0004 329,130,000 -11,200,000 752,569,000 0
6 309,648.880| 521,813,950{ -37.457,505367,660,000| 329,130,000 -11,200,000 752,569,000 209,331,500
7 309,648,880} 521,813,950}-112.372,515! 367,660,000} 329,130,000 -11,200,000 752,569,000 627,994,500
8 309,648,880 521,813,950]-262,202,535]367,660,000] 329,130,000 -11,200,000 752,569,000 1,465,320,500
9 309,648,880/ 521,813,950|-337,117,5451 367,660,000 329,130,000 -11,200,000 752,569,000 1,883,983,500
10 309,648,880 521,813,950(-374,575,050]367,660,000{ 329,130,000 -11,200,000 752,569,000 2,093,315,000
11~ |309,648,8R0| 521 813,950]-374,575,050| 367,660,000 329,130,000 -11,200,000] 752,569,000 2,093 315,000
Year Coconut Other estate crops Fruits Trees Hedgerow crop Total
1 0 0 0 0 0 0
2 0 0 0 [ [\ 680,886,549
3 0 0 Q [ 0f 1,361,773,098
4 0 0 0 [ 0] 1,815,697,464
5 0 0 0 Q 0] 2,269,621,830
6 -311,000 9,564,500| 1,100,000 -8,270,000 1,600,000 2,445,179,325
7 -933,000 28,693,500| 3,300,000 -24,810,000 4,800,000] 2,796,294,315
8 -2,177,000 66,951,500| 7,700,000 -57,890,000 11,200,000] 3,498,524,295
9 -2,799,000 86,080,500}  9,900,000| -74,430,000 14,400,000 3,849,639,285
10 -3,110,000 95,645,000} 11,000,000] -82,700,000 16,000,000| 4,025,196,780
11~ ~3,110,000 95,645,000] 11,000,000] -82,700,000 16,000,000 _4,025,196,780
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