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6.4 Irrigation and Duaimge Development Plan
6.4.1 Irrigation Water Requirement :
Trrigation water requirement is estimated by using the followmg formula.

IWR = (ETc + Pr + Pd + Nr - ER)/Ei

where IWR gross irrigation water requirement
Ei : ‘overall irrigation efiiciency
ETe crop consumplive use of water
Pr : percolation for paddy -
Pd : puddling requirement for paddy
Nr : nursery requiremehi for paddy
ER : effective rainfall

Crop consumptive use of water (ETc) is estimated to multiply crop factors by
poteatial evapo-transpiration (I2To) in the Study area estimated by the modified Peninan method,
vsing monthly meteorological data of three (3) stations, namely, Pakxong, Pakxe and Salavan.
Irrigation requirements are calculated based on four (4) proposed cropping pattems. — As for
coffee, crop coefficient is based on a technical report on coffee in Kenya.  The effective
rainfall is estimatcd on a monthly basis, based on " the moithly effective rainfall curve "
developed by the Commiittee for Co-ordination of Investigation of the Lower Mekong Dasin
(the Mekong Conunittee).  Overall irrigation efficiency consists of conveyance and application
cfficiencies. Conveyance efficiency will be assumed at 85 % because of canal linings of main
and secondary canals, and application efficiency is assumed at 70 % for paddy field and 60 %
for upland crops field.  Overall irrigation efficiencies are assumed at 60 % for paddy ficld and
51 % for upland crops field. Seasonal irrigation requirements for each of the proposed
cropping patteins ar¢ estimated below.

(Unil : mm/month)

Cropping Pattern _____lrsigation Requirement.
Pakxong Afea _

Type A 19
Type B 588
Type C . 46D

- Coffee 77t

Laongam Arca

Type A 2,162
Type Bl 1,215
Type B2 1,543
Type C 1,363
Coffee 1,561

Salavan Area

Type A 2,163
Type B 1,546
Type C 1,203
Coflce ' 1,378

6.4.2 Drainage Water Requirement
M Drainage water requireimenit of paddy field

The drainage requicement of paddy- field is estimated to evacuate the surplus rain
water for the drainage period of the 3 days by using the probable daily rainfall which has a
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dependability of 80%. The drinage requiremcntﬁ are estimated at 4.7 Vsec/ha to 8.7 Usec/ha,
based on cach river basin. _ '

2} Drai nage water requirement of 'upland field

The drainage requirement of upliand crops field is estimated by using the rational

methed because the projects areas mainly range from 10 km? to 50 km2. The runoff coefficient
is assumed at 0.5, taking into consideration the proposcd crops, crop farming system and soil
conservation plan at on-farm. The drainage requireiments are estimated at 7.1 Vsec/ha to 12.0
I/sec/ha at each the river basin, :

6.4.3 Irrigation Development Potentials
(n Water Balance Study

Since the land capability evaluation and land use plan are made from the view points
of sails, topographical conditions including elevalion, crop growth conditions/characteristics of
crops and present land use aspects, the potential of irrigation development will be estimated
through making the water balance study based on the land resources.

As for the water resources development for hydro-power development in the Study
area, there is one (1) existing, one {1) under construction and three (3) proposed reservoirs.

However, the exisling Xe Set reservoir with a storage capacitly of about 350,000 m3 is mainly

“for daily peak power generation, so that no use of water for irrigation is taken into account.
The Houay Ho Hydro-power Development Project which is under ‘constiuction, has a huge
reservoir capacity of approximately 500 MCM effective. Since itrigable land from the hydro-
power station is located at outside of the Study area, no irrigation plan is included. The other
three dam reservoirs proposed are hardly possible to be utilized for irrigation development,
because no svitable tand for agrculture is extended in the down stream,

Because of a very small amount of domestic waler demand compared with irrigation
requircment, waler balance calculation is made based on the irrigation requirement commanded
by cach river basin.  For the water balance calculation, the Study area is divided into the three
block areas, taking into account the rainfall and runoff conditions.

The water balance is made in the critical period of seasonal irrigation requircments at
cach river. In Laongam and Salavan arcas, critical conditions of irrigation water requircment
occur in two seasons, first.in the wransition period between the dry and wel seasons and the
other in the dry season. | The concept of supplementary irrigation’ for the wet season crops
cultivation is adopted in bolh areas, Laongam and Salavan. As the Pakxong area has
comparatively sufficient rainfall for wet season crops cultivation, the critical periods of scasonal
irrigation requirements occur during the transition period from dry scason to wel season only.
Accordingly, water balance in the Pakxong area is made in the transition period of the seasons.

Laongarn area low lands locating in the elevation of less than 400 m and
- extended from H. Champi river basin to H. Tapoung river basin,
Salavan area areas extended from H. Tapoung river basin to H. Lamphan river

basin, and _ : o
Pakxong arca elevated lands locating in the elevation of more than 400 m' and

extended from Champi river basin to H.- Xe Pian river basin, Xe
Namnoy and Xe set river.

The conditions of water balance calculation are summarized below.
i) Waler use of existing irrigation projects are estimated based on the proposed

cropping pattern. Total irrigation areas of the 35 existing projects arc
estintated at about 2,700 ha, and assuined to have a double rice cultivation. .
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2

i)

iii)

iv)

The 1mgat:0n fequirements - in lhc potential areas are estimated under the
followmg conditions of the altitude in topography and land use.

: Amas with the a!lu!udc of more than 1,000 m.

Present planted areas of coffee is sustained and considered not to cxtend Farm
lands of cropping pattern Type-C are extended. The other 2 cropping pattern
Type-A and ’] ype-B are not considered to be applied.

~ Areas with lhe altitude of 600 m to 1,000 m.

Present planted areas of paddy and coffec are sustained, and extension of
cropping pattern Type-B and Type-C are carried out. IA[mSlon of the planted
areas for both the cropping patterns is even, 1.0 : 1.0.

Areas with the altitude of 400 m: to 600 m.

Prescnt planted arcas of cofice are sustained, and extension of ctopping pattern
Type-C arcas are not applied.  Extension of cropping paitern Type-A and Type-
B are carried out. Extension of the planited areas for both the croppmg patterns are
assumed at even, |. 0 1.0.

Areas with the altitude of less than 400 m. '

Present planted areas of coffce are sustained, and extension of cropping pattern
Type-C areas are not considered to be applied.  Extension of cropping pattern
Type-A and Type-B are carried out. Extensiont of the planted arcas for both the
croppihg patlerns are assumed tobe 2.0 : 1.0,

Return flows are estimated at 10 % of the irrigation water from (he existing
and proposed irrigation areas.

Minimum maintenance flows of rivers and streams are estinated at 5 % of
the runoff at the ofi-take sites.

Figure 17 shows the concept mentioned above.

Potential Areas of Irrigation I)c\'éloprxacnl

As

a resull of water balance caleulation, the maximum irrigation areas which can be -

irrigated from the viewpoints of maximum water use during critical scason of agriculture
farming are estimated at approximately 90,710 ha ( see detail Table 19 ). The areas are also
screented again based on the land capability -and future land use plans, and the - potential
‘drrigation development areas are finally estimated.

The estimated potential areas for irrigation development are approximately 54,670 ha
in the Study area excluding irrigation arcas of 36,040 ha for which irrigation water can be off-
taken within the Study area, but the irrigalion areas are located outside of the Study arca. The
detailed information are shown in Table 19 and Figure 18. The potential irrigation arca can be
classified as summarized below by the types of cropping pattern and the topographical altitudes.
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: . _ Unit : ha
Cropir:i-l-'lg Pattern Alitwde Altiede Altiude _ Altitude " Total
' > 1000m lOOOGOO m  600-400m <400 m

" Cofice T190 6355 3,160 T T n3ss
Type A 0 2,090 515 7,635 10,240
Type B 0 5,245 3,555 8,805 17,605
Type C 480 2,530 0 0 3010
Fallow-Paddy 0 o 800 11,630 12,430

“F__W_._'f(')li;i#u_ .___—“é_,-ﬁlgdﬂium !3,120 - 8,656#‘".' 28.0?76ﬁ ) 54,670 )

- (3) Potentials by Gravity Trrigation Method

~ The potential irrigation aréas where waler can be supplicd by gravity irrigation method
are estimated at approximately. 36,000 ha of 30 projects including some of existing projects.
Irrigation water can be off taken by weir and intake gates fromn the rivers and conveyed into the
potential irrigation areas. The potential areas are summarized below.

Cropping Pattern Altitude Aliitude Altitude Attitude Total
>1,000m  1,000-600m 600-400m < 400 m
" Coftee 1,700 2815 2,700 o 7,215
Type A _ 0 140 45 3,025 3,210
Type B 0 2,010 3,085 6,545 11,640
Type C 350 1160 0 0 11,510
Fallow-Paddy 0 0 800 11,630 12,430
Total 2050 6125 . 6630 21,200 36,005

{4) © Potentials by Pump Irrigation Method

‘The potential irrigation arcas by pump system are estimated at 18,670 ha.
Recommendable irrigation method for the potential areas are pump ircigation because the
crosion of river banks are deeply accelerated and it has the hard conditions to'off-take irrigation
water by gravity method. The potential areas to be irigated by punps are sununarized below.

Unit ; ha
“Cropping Patiern  Alitude  Alitude Allitde Altiwde Total
>1,000m  1,000-600m 600 -400m < 400 m
Ceitee T T T Thaw T a0 T 0 4010
Type A 0 1,950 470 4,610 7,030
Type B _ 0 3235 470 2,260 59065
Type C 130 1.370 0 0 1,500
Fallow-Paddy -0 0 0 G .0
CTTm T use T Teges  idoo 6870 18665

6.5 Agricullural Suppert Services

6.5.1 General

"As mentioned in Chapter V, the agricultoral supporl sesvices for farmers in the Study
aréa are very weak. Therefore, the comprehensive support services including agricuftural
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credit, training for extension workers and farmers, supply of improved seeds, farm inpuis, and
marketing of farm products are needed. In order to provide sufficient agricultural support
services in the area, the following programs are essential, _

§)] Strengthening the services for agricultural and livestock and veterinary based on the
NIERP supported by ADB,

(2) Improvenient and strengthening of existing research stations,

3) Eslablishment of chétable Trial and Demonstration Farm, and

{4) Formaltion of farmers’ organization.

- On the other haiid, it is expected that sufficient services for livestock and veterinary in
the future will be conducted by the strengthening of facilities angd staff of the Livestock and
Vetcrinary Research and Extension Station which are under construction in Pakxong district by
DLVS, MAT.

_ Accordingly, implementation of these programs will be done in the short period of the
development plan. These programs are summarized below:

6.5.2 Agriculfural Research asnd Extension
(1) Agricultural Research

_ The activation of existing Fruit-tree Research Station at KM 20, and Fishery Research
and Extension Station at KM 8, located at the east of Pakse, in which the activities are stagnated
due to deteriorated and weak facilities and manpower, will be planned through the improvement
and steengthening of these issues.  In addition, the Highland Vegetable Trial and
Demonsiration Station will be established at an altitude of more than 1,000 m in the plateau
aiming o promote vegetable production in the area. This program should materialize in the
course of a short period of the development plan.

a. Rearrangement and Strengthening of Fruit-tree Research Station

Based on the agricullural development plan, introduction and promotion of upland
crops production will be planned. The development of the package farming technology for
upland crops is indispensable in order to achieve the target of the plan. Accordingly,

- establishment of new Fruit-tree and Upland Crops Research and Extension Station will be

- planned through rearrangement and strengthening of the existing Fruit-tree Research Station,

- located at KM 20, by installing research facilities for upland crops and increasing the rescarch
staff. For this purpose, the program will provide the following facilities and equipment to
support their activities:

i) Reconstruction of administrative office with storage and garage,
i) Construction of laboratory and training house,
i) * Construction of tral and demonstration farms,
iv) Construction of irrigation and drainage facilitics (reservoir, canal, pipeline,
- cic.),
v) Rehabilitation of nursery bed for fniit-tree seedling,
Vi) “Supply of fann machinery, and
vii} Construction of staff quarters, if necessary.

in order to strengthen the operation of this station, the following works will be
considered. '

i} Training of technical and management capacities for staff, and
ii) Adequate relocation and increase of staff.
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'l he station will carry out the followmg progeams in collaborahon wilh NARC MAF,
mtcmatlonal organizations and NGOS

i) : Development of fruit-tree and upland crops [armmg techmqucs,
ii) Demonstration and extension of fruit-trce and upland crops,
i) Production and distribution of improved fruit-trec seedlings,
iv) Selection, distribution and extension of improved seeds of upland crops,
v) " Training of the provincial and district extension staff and farmers, and
vi) _ Momtormg and evduauon of fiuits and upland crops production.
b. lmprovemcnt of Fishery Rescarch and Bxtension Station

Although freshwater fishery promotmn is conducted for the purpose of 1mprovcment
of farmers' nulrition and increasing their income, the support services for farmers are
insufficicnt because of deteriorated facilities and lack of staff. In the program, improvement of
deteriorated facilities and strengthening of staff will be done as follows.

i) Trammg of research staff,

it) Strengthening of staff, mcludmg extednsion workers,

jii) Reconstruction of administrative office, hboratory and renovation of
facilities, and

iv) Improvement of water resource facilities.

The station will carry out the following programs in collaboration with DLVS, MAF,
international organizations and NGOs.

i) Research of freshwater fishery prqduciidn,

i) Production and distribution of fingerling,

iii) Extension activities of freshwater fishery, and

v) Monitoring and evalvation of [reshiwater fishery production.
C. Establishment of Highland Vegetable Triat and Demonstration Station

In order to promote vegetable production in availing favorable physical conditions,
the Highland Vegetable Trial and Demonstration Station will be established near at, Pakxong
town. Having road access and waler resources, this area is to be a convenient location for a
_demonstration farm. The station aims to achieve adequatc production methods for stabilized
“vegetable production, to conduct extension activities of production technalogy, and to distribute
improved sceds of vegetables. Accordingly, the following works will be carried om in this
program.

] Construction of administrative office, laboratory, training room, work shop
~and storage,

i) Construction of water resources and irrigation and drainage facilities,

ili) Supply of farm machinery, and

iv) Construction of trial and demosstration fields.

“The farm will carry ot the following programs in collaboration with DOAE, MAF,
international organizations and NGOs.

i) Trial development of vegetables cullivation, -

ii) Extension activities of vegelables cultivation method,

iit) “Training of extension staff in the provinciat and dustnct agricultural services
-~ . and farmers in the area,

iv) Selection and distribution of improved seeds of vcgelablcs and

v) Monitoring and evaluation of vegetable production.
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In the fulure, when vegetable producuon in the arca has becn successfully achieved, a
vegetable sceds multiplication plant could be installed in this farm in order to secure stabilized
distribution at low cost, and increase the self-sufficiency of improved sceds '

d. Slrcnglhcning of Livestock an’d Veterinary Research and Extension Station

At prescnt the station is under construclion in KM 49, Pakxong district, by DLVS,
MAF. The objectives of this station are; (1) to train small holders (fa:mers), (2) to promote
technical aspects of breeding for the f'muer. (3) to analyze problems concerning the breeding
system, (4) to supply improved grass sceds and cattle breeds, and (5) to research animal Health.
Further, extension works for small holders {farmers) on effective use of animal ¢xcretion such
as compost and barnyard manure for vegetable production, maintenanee of soil fertility, bio-gas
for energy and so on, through the impravement of raising method, would be added. Therefore,
the extension activities of this siation should be carsicd out in close collabotation with the
agricultural extension officers and staff of the provincial and district agricultuial services.

(2) Strengthening of Agricultural Extension Services

In order to provide appropriate. and effective exfension services in the area,
improvement and strengthening of AES in the district level will be made based on the NIREP
supported by ADB. The following works will be provided for support in lhe extension
activities.

a. Provision of equipmient and vehicles needed to extension works,

b. Adequate predisposition and increase of extension staff,

c Establishment of training progeam for the developmient of technical and management

capacitics of cxtension staff,

d. Technical and management training in Phone Ngam station in P'Lkec fruit-tree and
upland crops research station at KM 20 and vegetable trial and deimonstration farm for

: extension staff, and ‘

e. Introduction and employment of women's extension staff for guidance of rural life
improvement.

6..5.3 Farmers' Organization

In order to dcvelop effective and prof:!ablc agncullural production in the Study area,
establishment of a farmers’ organization which has a function of agricultural credil, techinical
assistance, supply of farm inputs and marketing of farm products, is mclispcnmble For this
. purpose, a new farmers' organization based on the existing organization will be formed. In
pacticular, formation of new farmer's organization will bc made by pushing forward
community development on the village level, and taking into account the chuaracteristics of
cthnic minorities such as culture, custom and behavior.

On this account, permanent and effective farmers’ organization will be formed
through the following steps. -

i) To wrange the ficld of communication between existing farmer groups on
. commonly shared problems;
i) . Tolead recognition of the problems by far mer lhemseives and to work oul a
~solution to the problems with the assistance of the extension staff;
ili) Tao guide group formation by farmers themselves in order to solve problenis

and expectations in regards to a progressive farnwer's leadership, and to
conduct the farmer’s lrammg for the purpose of autonomous group
operation;

iv) To approach the establishment of agricultural association in village level from
village leaders and extension staff to farmers.  In order to promote farmers’
awarcness to set up the association.  Incentives should be given to farners,
such as subsidies for purchasing raw malerials and operating {unds of the
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association from relevant authorities, in order to promote the establishiment;
“and . .

v) “To establish agricultural association at the vitlage level after the above steps.

On the other hand, through the development of the farmer's consciousness to
operation and maintenance for irrigation facilities constructed by the Project; waler user’s
association and/or groups will be formed under the guidance of provincial and district
agricultural services, in order to operate and smoothly maintain the facilitics. Formation of the
organization will be made in accordance with regulations, but this organization will be managed
by the beneficiaries” autonomy. - Accordingly, in order to give aggressive awarcness Lo form
the groups andfor association for beneficiaries, incentives from the establishment authorities
and supporting services will be considered, as well as preferrential treatment of agricultural
credit systeis.

(b Farmers' Association

A farniers’ association (organization) autonomously managed by farmers themselves

- wilt be proposcd. For a short period in the initial stage of the plan, namely, the association will
be set up in a village of the model area to be developed as one unit, comprising of four sections:

agricultural credit, technical assistance, marketing of farm products and supplics of input and

instrument. A chief elected by a member of the village farmers association will take the

responsibilily -for operation of the association under the gaidance of the district agricultural

services. Members of the association will take charge of each section mentioned. The collecting

and shipping facilities of farm products, as storage or deposit, will be censtructed by the

association. The members of the association will contribute capital and pay annual membership

fecs.

In the long run, a central farmers’ association will be established at the center of a
district to strengthen activities on the village leve! and its branch office will be set up in the main
village of cach zone. This central association will support the activities of village association.

2) Water Users' Association

. Along with the project implementation, irrigation facilities will be provided in the
development area.  In order to operate effectively and maintain the irrigation facilities,
formation of a water users' group- in the village level and 'in the irrigation district level is
cssential. As mentioned in 3.4.7; the AFS in Champasak province has initiated to organize
water user groups in the lowland rice production area and conducted a lraining course of -
ircigation management for beneficivies in 1994, For this purpose, the formation of these
organizations will be proposed as follows: o

a. Formation of water users’ group in the village level

Waler users’ groups by the beneficiarics will be organized in each village of the
irrigation district. ‘A chief elected by the beneficiaries will take responsibitity of managing the
group activities. A village water usérs' group will set up its own chief, water-man and water
charge collector. The water-man will operate the water distribution to farm fields and the water
charge collector will collect the water charge (for O/M). '

b. ~ Formation of water users' association in the irrigation district fevel

~In order lo manage Lhe entite irrigation district, a water users' association will be
‘organized. The association will: carry out water distribution and control, operate and maintain
irrigation facilitics, calculate and collect water charges, and other operating costs.- Management
of the association will be done by the managing committee comprising the chief of the village
groups. The association will set up its own ‘chief, sccretary, accountant and water-man. The
- “chief will take the responsibility of managing of the entire irrigation district. ‘The sccretary and
- accountant will be assigned by the comunittee members. The association will employ a water-
man who has a knowledge of irrigation. '
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Management and operation of this organization will be conducted under the guidance
and ‘support of irrigation cngincers of the provincial and district agricultural services. The
provincial agriculiiral authorities will hold regular training courses on -irvigation and water
controf technigues, and operation and maintenance of the facilities for beneficiaries.

6.6 Rural Life Improvement Plan
6.6.1 Food and Nutrition

Rice produced in the Study arca is substantially insufficient for the self-consumption
of the farmer, According to the results of the rral socio-economic survey, the self-supply rate
- of rice in the Study area is about seven monlhs a year on average, and only around three
months in Pakxong and Thateng districts. It can be said that the stability of food supply in the
area is very low. The consumplion of rice as a staple food is 500 grams/person/day. This is
almost the equivalent of consuming 1,746 keal (492 grams)/person/day, on a national level, if
rice supplies 75% of the daily energy intake. However, such an unstable supply of rice in the
area reflects the chronic malnutiition status of the people in this area.

In order to secure a slable food supply throughout the year, an increase in. rice
production is essential. The rice bank as a community-based credit scheme, promoted by
women's union and the LUADP, is being introduced to every village to ease the shortage.
The establishment of the rice bank has been proposed as one of the activities of the farmers’
organization.

6.6.2 Living Environment

_ * Urban and rural disparities are evident in health, education and other aspects of life.
The Living environment in the Study area is considerably inferior compared with that of the
surrounding arban area.  In order to cope with these problems, comprehensive social
“development, including the improvement of basic health condition, literacy, and community
“development  are neceded. In connection with this, improving the family income in -a
sustainable way is generally perceived as the most practical way of improving living and health
conditions. The following are the essential elements of a conceivable improvement plan.

(N Improving the Family Income

The main source of income in the area derives from agriculture and: livestock
husbandry. In order to increase farm inconic as a means of improving the standard of living,
the following methods are being considered. :

1) Increase in agricultural productivity through introduction of improved

varieties of crops to increase the yield,
i) Diversification for profitable crops, and
iii) Introduction of appropriate technology for livestock husbandry.
@ lmprovemcnt of Health Status

_ The health service in the Study area, particularly at the village level, is insufficient due
to inadequate health facilities and health personnel. The strengthening of the health services and
improvement of the facilities are the most urgent issues.  Accordingly, health status in the
village level will be improved through the establishment of a village clinic and basic health
education for the villagers. In addition, community health workers will be assigned and trained
for a community-based approach. -

Emphasis is placed on educating about health, hygicne, nutrition, child care, as well
as birth spacing for rural women who are responsible for the food, nutrition and health of her
family. This activity will be carried out in collaboration with the authorities concerned, the
L.ao Women's Union, international organizations and NGOs.
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(3) ‘Water and Sanitation

- With the exception of vrban areas of the lzxongam district which has a water supply
systeni, the main source of domestic water in the Stady area is natural waler from rivers and
springs in the dry season, and rainwater in the rainy season. Women and girls spend inordinate
amounts of time drawing water during the dry scason. This type of heavy labor not only
prevents woren from doing more productive activities, but also strains their health. In order to
solve this problem, a piped water supply system is the most suilable solution. However, at the
minimum well and hand pumps should be installed in every village. - Increased environmental
health awareness programs will be promoted.

According to the survey, most rural households have no latrines. Therefore, an
appropriate human waste disposal system will be introduced in the village, and hygienic
training for the villager will be implemented.

(4) Strengthening of Primary Education

Though there are a large number of primary schools in the arca, they cover aboui 60%
of the villages. The majority of these schools are on a three year schooling. In order to atlain
equality in the educational standard, the strengthening of primary education should be carried
out by the appropnatc authorities (,ollaboratmg with international organizations and NGOs. The
following are major activities for strengthening primary cducation.

1) Reorganization of primary schoo! nelwork to create more favorable
- conditions for access,
ity ~  Intensive teacher !mining, improved facilities and teaching materials,
1it) Support to parent's associations and to encourage pupils enrolled in other
community schools for increasing the rate of enrollment, and
iv) Introduction of health care and nutrition services.
(5) Others

A mini-hydropower plant will be installed in the villages located in remote rural areas
where appropriate power sites are located, and to promote rural electiification.

In the vi]lage level, there are no telecommunication facilities, resulting in a lack of -
information and communication in the rural area. To address this problem a public telephone -
will be installed in every vrlhge ‘

6.6.3 (,omnumily Devclopment

As mentioned in 3.2.5 (1), the rural socicly in the Study area is corposed of diverse
ethnic groups. In general, it is said that the ethnic groups in the area can easily assimilate to
other cultures and customs in comparison with the Lao Soung group. However, it often
causes difficulty in community work, especiatly in the mixed ethnic village, owing to a lack of
cooperativeness and social solidarily arising from strong identification and low fiteracy. In -
ordec to imiprove rural life in the area, communily development to enlighten cooperativencss
and social solidarity in the village' arc essential.  Conmmwunity development programs arc -
composed of the lmprovement of the living standard, such as food and putrition, hygiene, etc.,
increase in cash income, and the security of water resources for domestic use and nragatlon
Accordingly, it is desirable to implement development programs and construction of facilities in
collaboration with the provincial and dlslncl agricultural services, 1.ao women's union,
~ international  organizations and NGOs. - The foilowing proccdurc is considered for
impleimentation.

i) Organization of groups with the. same interest,

i) Development of cooperation thtough group activilies,

iii) Increase awareness of problems and atempts towards solution,

iv) - In¢réase community aclivities through the raising of a sense of sohdanly with
other groups,
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v) Planning of a community dcvclopmcnt program in the initial stage of the
~organization of the group, consisting of agriculivral extension, adult

- education for the farmer, women and youth including practical life-skills,

health care, nutrition, sanitation, family planning, and literacy education by a
suppotiing teacher volunteer, and installation of a welt and hand puiip in the

- village,
vi) Implementing of community devclopmcm program, and
vii) Construction of a wllago community hall for village ‘administration and

these community aclivitics.

6.6.4 Life lmpmvcment Extension ‘Work

As mentioned in Chapter V, people with their own traditional cuIlure and customs live
in the Study arca. Their living environment: is considerably low coinpared with lowland
people (Lao Loum), and is not iinproving due to low social status and low Iiteracy of women.
In order to improve living conditions in the rural area, adaptation of women's: extension
workers is proposed. ‘The extension activities of rural life improvement will be carried out in
collaboration with Lao wonien's unioti and the NGOs.

The rol¢ of a woman's extension worker consists of consultation and guidance
regarding’ nutrition, food, health care, " farming, agricultural ‘and domwstic bookkeeping,
vegetable gardening, small livestock raising, and handicrafts.

6.7 Environmental Aspects

6.7.1 Land Use, Soil and Water Conservation
1) Land use planning

Appropriate land use, in combination with good soil and water conservation,
is necessary for sustained crop production.  Failure to pay altention {o these
fundamentat principles of crop husbandry, can prove to be costly and wili be
reflecicd in terms of low productivity and degraded ccosystems.  The first

~ step toward sustainable production stems friom a well planned nationat {and
use policy.- ¥ land use is inappropriate, conserving soil and water can be
difticult or costly when attempted later.

- i) Soil and water conservation

In the tropics, rainfall is usually of high intensity and a large amount of rain
can fall over short tinie periods.  The exposure of bare soil o rain drops,
start the erosion process. The energy of the rain drops break up surface soil
and causes a surface-scaling ¢ffect in the beginning.  This then reduces
infiltration, begins runoff and physically moves sedinient from one place to
anolher.  Some soils are more likely to erode than others. -

Infiltration can be increased by protecting the soit from the impact of rain drops, as
when there is natural vegeétation or a mulch on the soil surface. Mulches can be non-tiving or
~living, and be of different types, such as crop residues of cover crops. Work carried out on,
alfisols at the International Institute of Tropical Agriculture at Ibadan, Nigeria, supports the
benelits of mulching. 1t had been based on comparison of runoff and soil losses from bare
plots and those covered with 6 tons of straw muich per ha. The runoff from the bare plots had
been 16 times more than that from the mulched plots. ‘The annual soil loss from the baré plots
had been 1,160 times more than that from the mulched plols

- Similar work had been reported from Sri Lanka-almost 50 years ago; when, use of
mulch was shown lo prevent surface compacting by ‘intercepting and dispersing rain drops.
Trash mutches in Sri Lanka had increased chili yield by 24 percent and cotton yield by 35
percent, when compared with cultivated unmulched plots.
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LLive mulches, also called cover crops, have been used for a long time in plantation
agriculture -- more in° rubber, oit palm and coconut. Species that are currently in use are
Pueraria, Desmodium, Centrosema and Psophocarpus. Bach of these species has its own
characteristics, and is utilized according to the needs of a particular location.

Tree leaves and large amounts of organic material from the cover crop, will increase
the litter on soil surface and humus in the top soil. This will keep the surface soil porous and
absorbent. In certain instances, such as where the land is steep, it may be necessary to combine
the above with engihcered measures for retaining croding soils.

Another method of soil conservation is avenuc or alley . cropping, which provides a
number of benefits. Avenues of deep-rooted, fast growing multi-purpos¢ tree species are
grown at convenieat infervals on the contour. In effect it is a form of agro-forestry.
Leguminous species such as Lencaena, Gliricidia, Albizzia, Casuarning, Calliandra, or any other
suitable multi-purpose tree species can be grown. Lewcaenais known to fix as much as 500 kg
Nfhalfyear. : :

The space between the tree rows is grown to seasonal crops with cultivation done on
the contour. At the beginning of the growing season, trees are pruned to provide more sunlight
to the inter-row space. Prunings can be used as mulch on seasonal crops or as green  manure.
Additional benefits of avenue cropping are recycling of nutrients from deeper soil layers, and
protecting the inter-row crop from strong wind. There are disadvantages as well, such as
compelition for water, nutrients, space and light. However, it is believed that the advantages
outweigh the disadvantages. -

The tea crop on the plateau, although covering only a small land area, is very poorly
managed. In (he case of seasonal crops, cropping systems can be selected to bring about
benefils of soil conservation. The objective is to have the ground covered as quickly as possible.
Inter cropping and mixed cropping, for reasons of faster and longer ground coverage, have an
- advantage over single cropping. :

Other beneficiat aspects are from metheds of tillage, e.g.. contour cultivation. But
cultivation has its drawbacks in that it can bring aboul adverse impacts'on physical soil
 characteristics. The practice of zero tillage is’ greally advantageous from the point of soil
conservation, Here, secding is done directly into the ground through a surface mulch of weeds
and crop residues without soil inversion. The method brings about benefits in moisture
conservation, weed control and soil temperature. Work again in Nigeria had shown that over a
2-week period, ‘soil loss was nil in plots of cowpea on a 15 percent slope with zero tillage,
~ when compared with a loss of 33 tons/hia from bare ploughed plots. The main disadvantages of
adopting zero tillage are problems encountered in inilial sceding and subsequent fetilizing of
the crop.

iii) Sustainable land imanagement

A drop in feniility -in lowland paddy soils is believed to be a reason for
declining yield and perbaps it could also be the same for low coffee yield.
FAO (1983) iniroduced the concept of integrated nutrient supply and its
applicability in the Lao context is worthy of trial. It involves the integration
of plant and animal husbandiy, correct nutcient balance in fertilizer use,
combinaticns of organic and inorganic and exploitation of biological sources
such as nitrogen fixation. The supply of mineral festilizers alone will not be
able to sustain the productivity of the soil.

Cultural practices such as the use of organic matier in different forms will be helpful
in improving infiltration and promoting rapid shoot growlth for a quick soil cover. Farming
systems that combine plant and animal components play useful complementary roles. Livestock
rearing on the free range system in large numbers, is likely to cause environmental probleins as
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carrying capacities per unit area of grassland have been excceded. The grassland has also lost
its nutritive value by the invasion of the fern bracken. The aspect of livestock Taising should be
reviewed and an assessmient of carrying capacitics of communal.géazing grounds is necessary
to resolve the issue of overgrazing., Feeding systems other than free range may have to be
considered.

In the Lao PDR, the use of ferdilizer is very limited because of inadequate technical
know-how, unavailability, and lack of farm capilal. Use of masure is also not a widespread
practice, and livestock hushandry, although practiced by almost all farmers, does: not
complement crop husbandry. Given the situation where manure is presently under-utilized and
soit fertility is reportedly decrcasing, its maximum use should be encouraged, besides
experimenting with other traditional practices of supplying plant nutrients.

~ The under-mentioned possibilities sre briefly presented.

i) Nutrdeiit recycling: Recycling of all organic material produced on the farm;

i} Nutrient pumping: Deep rooted trees and shrubs pick up nutrients from deep
soil layers and transfer to the top soil through plant litter;

iti) Biological nitrogen: Fixation by micro-organisms in combination with
legumes, certain tree species and Azolla;

iv) Nutrient harvesling: Nutrieats in eroded sediment are put back to the fields;
and, C . .

v) Addition from external sources: Where nutrient losses cannot be recycled,
manure and fertilizer from outside the farm may be used to make good the
loss.

iv) Institutional aspects:

Besides the technical aspects enumerated above, as likely features in a soil and walter
conservation program in the Bolovens, there are institutional aspects which also determine
achievement of objectives. Land tenure is important, i.e.. legal ownership and title to land for
those who are farming. Individual owaership encourages higher productivity.

Inorder to effectively implement programs, information is necessary. Data has to be
- geaerated mostly by the central government, although provincial, district and even village
organizations have roles to play in data gathering and information dissemination. At the central
level, data gathering can be undertaken through techniques such as aerial photography, remote
sensing, geographical information systenis, erosion risk mapping, land capability assessment
and land use planning. The data obtained should assist in formalating field level implementing
programs. :

6.7.2 Forest Conscrvation

The present level and exlent of protection and conservation can be increased to cover
other important ecological areas. For example, the entire extent of "potential forest”. Qver the
three provinces, 733,500 ha remain to be put to some useful purpose. A variety of uses ranging
lfrom forestry and tree crop farming, to livestock and pasture development, are possible on this
and.

- National tree planting ceremonies should be made more productive; for example, to
rejuvenate degraded land in important areas such as rivér banks. Also called the gallesy forest,
these river bank slrips of vegetation are essential components of a natural ecosystem and keep
river banks ercsion-free and stable, S

Reforestation has the following objeclives that apply in the nmsterzplan area.
- restoring degraded watersheds;

- conserving soil; -
- restoring fertility;
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- providing industrial products;

- providing firewood;

- combmmg in agro-foresiry sttcrm. and,

- improving aesthetic and recreational values.

6.7.3 Protected / Conservation Areas

Preliminary surveys carried out during this Study have identificd certain arcas in need
of protection/conservation for purposes of erosion control, watershed  management,
biodiversity and hydrology. 'The degree of protection / conscrvation ha% to be determined on the
basis of more detailed field surveys, The propo‘;cd areas are  briefly discussed below and
shown in Figuré 19,

i) Phou Namtiang - Phou Hingkong

This mountain block is alrcady declared a conservation arca by the
Champasak provincial administration. However, conservation aspecis can be
more purposchful il it is enlarged on the southern side to include the steep
slopes of that section of the right bank of the Houay Champi which is
adjacent to the exisling conservation area. On these southem slopes, i.c.. the
~right bank of the Houay Champi, coffec is grown extensively and there are
scatlercd patches of evergreen forest. The proposcd exténsion is from about
Ban Dongsang, upstream along the river to Ban Houaychiat, a distance of
about 20km. A similar arca along the left bank, north of road no. 23, should
also be included.

Notwithstanding declaration as a conservalion area, land degradation will
continue unless improved farming practices are introduced, Therefore, it is
recommended that coffee farmers, as well as those of other crops, be
requited to adopt soil and water conservation measuees as a priority. Special
conservation programs have to be set up, including an assessimént of rates of
erosion under various land use practices.

i) Phou Tayun - Phou Kadeup

Ini the northeast of the master plan arca, there are extensive mountains with
elevations ranging from 200m in' the southeast to over 1,500m in the
northwest. ‘This land is rugged with steep cscarpnients in certain places.
Many streams drain this mountain land, either into the Xe Katam and then
into the Xe Namnoy in the southwesl, or into the Houay lmnph’m Gnai and
then into the Houay Tay-Un in the northeast.

Hydropower generation is planned in the Xe Katam basin and possibly
clsewhere also in the future. IUis proposed that this entire area be declared a
protectionfconservation area, in view of ils fragile nalure and cconomic
importance. If no action is taken, shifting cultivators may gradually move in
and a slow degradation will follow.

iii) Pakxong wetlands

The rolling plain around Pakxong is the focus heie for one pnm.lry purpose,
i.e.. hydrology. The continuity of this grassland and .its associated lakes
dépehds on the success of the hydropower generation in zone 9 without |

- being degraded by man in an ecological sense. Therefore it is proposed that
this area be declared a conservation area, and be supported by a management
plan lo ensure continuity of its basic hydrologlc function with limited human
use. {t should be preserved in its natural state as far as pos.mbh,.

I the ana above the 1,200m contour 1s considered as the boundary of the
-conservation arca, it covers’ 402 5 km?. On the map, this land area appca:a
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6.7.4

iv)

hearl-shaped, and its funchom seem synonymous with those of the human
heart, T hcrcfon,, it is referred here as the "heart of the Boloven P¥alcau

ic extensive land conc_cssaons in this area for livestock raisin g and forcstry,
are a cause of worry to the future of continuing hydrological benefits. 1t is
proposed that a detailed ecological study be undertaken to deterinine land use
and hydrological potential before final decisions are made.

Micro-hydropower catchiments

At the sclected sites, river flow and other considerations, favor this kind of a
power gencralion. In order to ensure & continuing supply of water and
therefore electricity, it is proposed that the catchment in each priority area
listed for development, be examined from the aspect of land use, and
approprigte measures be taken o remedy any incorrect practices. An
environmental impact assessment will provide the data required for a
‘catchment conscrvation managemeént plan.

River banks

1t is proposed that all river banks be protected by prescribing a suilable width
on cach bank and implementing it as a land use regulation. No aclivitics,
agricullural or otherwise should be allowed on this strip of bank. The
existing gallery forest should be preserved. Where no such vegetation is
found, it should be planted again.

Shifting Cultivation
The issue of shifting cultivation in the upland areas is very complex. Solutions have

also to be looked for within a diversity of cthno-cultural backgrounds and from a muli-
disciplinary technical aspect. Rice securitly is the one conceérn (hat coinpels people to farm the
uplands. How can this form of agriculture be stabilized? Somne possible strategics may be -
found in a combination of some of the technical and institutional aspects very bricfly outlined

below.

6.7.5

guaranteeing tenucial rights or title to tand, making a farmer the sole beneficiary of

_the land he has been cultivating, as benefits ‘of certain capilal outlays are available

only much later;

- providing irrigation water so that the f'urmcr can ‘overcome crop failure due to wcl

. season drought and, even do a dry scason crops if there is sufficient water. This
- assurance of water will hopefully induce him to remain in one place;

providing agricultural credit on easy terms.
making available good qualily agriculiural inputs;

farming systems that benefit from integration of livestock husbandry;

providing avenues for markeling farmy produce and this is one of the mosi
important needs;

introducing multi-purpose tree crop species which can stabilize farming on hilly
land;

introducing hr:mng {cchnology suitable for uphnd cullwauon

providing income generating activitics outside agriculture;

allowing people to exercise raditional rights to the usé of nalurai resources;
involving people in participatory forest management;

opening small industiial centers to provide employient alternatives to agriculture,
particularly to the second generation;

introducing family planning programs to reduce the draw on resources; and,
introducing applied cescarch to problems.

Watershed Management

Hydropower geiieration is a direct funétion of riv'e'riﬂ_ow and in this context watershed
management assumes the greatest importance, as the Botoven Plateau has a large hydropower

.82



Master Plan

‘potential. Government is currently reviewing policies and laws relating to land tenure and water
resources in catchments. : :

Desired levels of Jand management depend upon state policies on natural resource use
and the capacily to implement the many decrees that arc issued from time to time. Watershed
management can be a complex activity that demands the tesources of a number of institutions
and a coordinated effort. Some components that directly or indirectly have a bearing on the state
of the watershed include land use planning, land tenure, farming systems, credit, marketing,
ctployment generation and diversification of economic activitics.

~ The highest rates of infiltration are achieved when the catchment has a molti-layered
vegelation cover with a soil cover of plant litter in varying stages of decomposition, high soil
organic matter levels, and a favorable complement of soil organisms. These conditions will
maximize underground storage.

Priority areas may include those that provide social and cconomic benefits, ¢.g. the
catchment of the Houay Thon, from where drinking water is gravity-fed to Sckong town and
the Xe Set watershed becausé it serves hydropower generation. Another important area is the
land classified as “potential forest" which has to be put to some produclive use as soon as
possible. It should not be allowed to degrade.

: Measures for rehabilitation will vary according to the level of degradation in each
watershed, and the nature of ongoing human activities. Sometimes it may be necessary (0
relocate people, as will occur in the Houay Ho project. But this is not possible in Xe Set-as
people have lived and farmed this part of the basin for a long time. 1ence, in Xe Set, the focus
will have to be on providing for erosion contro! through sustainable systems of farming based
on a modificd land use plan if necessary. Examples of such are agro-forestry, alley cropping,
and sloping agricultural land technology which have proved successful in a number of
countrics.

Management programs have to be supported by a variety of baseline surveys: and
these are the joint responsibility of central and local administrations. Some of the recent decrees
on natural resotiree management have incorporated scgments on watershed management issues.

~ “The following are some of the recommendations which have already been made in
relation to watershed management:

- implementing measures concerning land use planning and land allocation
guidelines incorporated in the watershed management strategy;

- incorporaling participatory rights issucs in forest management;

- incorporating sell-building tercacing technology in rural development programs
designed for the rehabilitation of shifting cultivation land;

- implementing the findings of the ADB Livestock Sector Review, encouraging hive
fences for control of grazing animals, stall feeding and the integration of animal
and crop husbandry; _

- amending land and tax laws to motivate land owners into methods of sustainable
farming; and,

- training of field staff.

6,7.6 Cultural and Aesthetic Aspects

_ ~ In'the master plan study area, there are no known cultural or archeological sites that
require conscrvation. However, although not in the terms of reference, some thoughts and
ideas on eco-tourism are presented here, with the hope that they will generate further interest
and evaluation for economic benefits. : '

_ The biggest potential lies in the Pakxong district, contributed by its mild climate, high
clevation, interesting geomorphology, extensive forests, wetlands, protected areas, geasshands,
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swift-flowing rivers, and varied wildlife. The current development provides the potential for
tourism. The hydropower developnent of zone 9 will be a major point of interest. The
catchments of the new rescrvoirs have been declared protected arcas and present the
“opportunity of developing as wildlife attractions which command high visitation from afftuent
people. Provision of accommoddation, motorable tracks, nature trails and tour guides are all parl
of the infrastructure development necessary within a paJks system. The same type of tourism
potential is available in Dong Hua Sao.  Fees will be levied for entry into the parks and the use
of facilities.

Geographically the Pakxong district is central to southern Laos, and easily accessible
overland from northers Thailand, from where tourist arrivals already take place. Pakxong town
is prescatly only amarket town,  Road access from Pakse is good and there are equally good
links with the eastern zonie 9, through the newly constructed roads of the hydropower projects.
Also to the north, coffee roads lead to extensive coffee holdings, and to the south, it is possible
to trave! to the edge of the platcau. Most of these minor roads arc being presently improved.

Accommodation has to be devcloped in and around Pakxong. It is very importanl that
this be donc under appropriate guidelines and strict conirols of urban planning, so that the town
will become a planned urban center and not be turned into a congested tourist slum. Parallel
with organized growth, an informal side of tourism will ‘also grow. By this is meant,
accommodation being made available on a small scale, e.g.. in private houses or small inns, at
cheaper rates than in the larger hotels. While this is inevitable and also welcome, its growlh
should be under guldchncs that fit into a tourism master plan. With the growth of tourism, there
will also develop supporting industries such as handicrafts, food production and transportation.
‘These will add to overall economic development of the district, and finally of the country.

Pakxong does not cxpcriencc the oppressive heat of the lowlands and hence, will be
atteactive all year round. The mean annual temperature is 19.5°) C. The average annual rainfall
is 3,374 inm but November to Aprilis relatively dry. The fascination of observing the origins
of a number of rivers in such close proximity, will in itself be an unique expericnce to all
visitors. The coffee, fruit and vegetable areas in the district will be further attractions.

s ~ The wetlands around Pakxong and Houaykong and the associated grasslands will
interest the naturalist. Opportunilics are there for fishing, hiking, bird watching and cyc¢ling.
The fascination of observing the origins of a number of rivers in such close proximily, will in
itself be an unique experience to all visitors. The coffee, fruit and vegetable areas in the district

-will be further attractions.

6.8 Salient Features of Overall Development Projects

Based on the development plan of each sector for the intégrated agriculture and rural
development, the salient features of the overall developiment in the Study area are summarized
below and illustrated in Figure 20

i} The arcas for lhe integrated agriculture and rural dcvcfopmcnt are defined as
the plateau areas exterided basically with the elevation of more than 200 n.
The suitable land for agriculture development are ldenuﬁed about 135,000 ha
in net.

ii) For conservation of soils,  waler quality and biological environment, forest
conservation areas are delineated (o sustain more strictly than the current
forest condition, especially watershed ' conservation forest areas, - bio-
diversification forest areas and soil erosion conservation area. The forest
conservation areas are identified about 180,000 ha in gross.

i} Land concession areas extended near B, Bachiang and B. Pakxoug, of which
total arcas are identified ‘about 30,000 ha in gross, are deleted from the
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overall dc’vc!dpmcnl areas because the development programs of the areas
have already been entrusted to the private investors.

1ao upland crop developnient projects arcas are to be incorporated in the

overall development area.

Existing irrigation schemies of 16 sites will sustain as long as the current
programs of irrigation and agriculture development are smoothly operated.

Terigation potential areas will be basically divided into 2 irrigation methods

stich as gravity and pump ifrigation nicthods. The gravily irrigation areas of
about 28,600 ha in net and the pump irrigation arcas of about 26,200 ha in
net are identificd in the Study area.

Village water supply {(domeslic use) plans of 12 sites for 33,000 people is to
be taken into account along with irrigation development proposed.

Micro-hydropower development with total potential capacity of 1,110 kw for
rural electrification at 12 sites is also ta be conceived where appropriate head
available in the river concerned.

Development  plans of village' and farm roads cover the village road
improvement of 736 km and the fanm road improvement of 843 km.

The ultimate target of rchabilitation for primary school, village clinic and
community hall are 143 nos., 94 nos. and 339 nos. respectively.

" Steengthening of the exisling research and demonstration stations for fruit

trees, upland crops, fishery and livestock, and establishment of vegetable

- stations arc proposed in the Study arca to make the reinforcement of

extension and demonstration works.

.85



Master Flan

7. MODEL DEVI‘iLOPMENT APPROACH
7.1 Strategy of Model Development

‘The slrategics for integrated agriculture and rural development in the Study arca are to
give advantageous points at cheaper investment for the agriculture and raral infrastructures
development, the sustainability of casy maintenance works for the infrastiuctures and the pilot
development for demonstration of the integrated agriculture and rural devetopment.

On the other hand, the provision of agriculture infrastructures could be recognized as
the most significant step and foundation for the integrated agriculture and rural development in
the Study area. Taking into account the present condition of the farmers' living standard, farm
cconomy, framers financial fundamentals and farmers’ familiarity with irrigation, the main
strategy of the integrated agriculture and rural development could be determined based on the
development strategics of agriculture infrastructure.

Since the gravily irrigation method has, in general, the advantageous points in cost
comparison with pump irrigation method because of easy and cheaper operation and
maintenance works, the development priority will give the gravity nrigation method.

In the Study area, it is verificd that 30 schemies of gravily -irrigation areas arc
tdentified including the exisling irrigation arcas based on the water balance study. Selection of
the model development projects under gravily the irrigation method is made taking into account
the following viewpoints.

)] The optimized scale of irrigation and drainage developiuent projects as the
-micdium scale projects: the area scales of the projecis are appreciated to have
the ranges from 500 ha to 2,000 ha, taking into consideration the aréas of
existing irrigation projects ranging 30 ha to 400 ha, scales of provincial
budgets of O & M works and buman resources such as engincers,
technicians and extension workers.

ii) The advanlageous locations as the pilot and demosistration pl‘O]{‘CK the
project areas are located near the center of regional areas and / or can bc
cxpcclcd to become the representative situation of regional economy.

iit}  The easy access for water opcr_alion: the land owners (Farmers) and water
- users association are to be in and around the projects areas and they can have
higher possibility to provldc the access roads to project arcas with cheaper
investmeat,

iv)  Sustaining implementation programs of O&M works for (he existing
irrigation and drainage development projects: the majority of the existing
projects in the Study arcas have been construcied recently.  Presently the O
& M works of the projects are properly carried out by the Local Government,

~ 50 that only reinforcement is necessary in the future.

v) Expection of the positive activities of water users associations ' including
exccllent maintenance activities: higher and excellent co-ordination and
corporalion anmong the members of water users associations will be expected,
and social co-ordination and corporation among ethnic groups in the same
project are highly desirable. '

vi) The casy approach to establishment for agriculture suppost system including
the strengthening of farmers' fundamental finances: the social co-ordination
and corporation among the ethnic groups in the samie project area ace highly
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desirable, and the activities of agriculture support system can be found at

" present.

vii)

viii)

ix)

Representative locality for farming type: the farming type is a representative,
according to climate, soil, altitude and also administrative.

The advantageous location as marketing station: the area has an easy access
to the main market and also to other countries for exporting.

Scale of beneficiary population: effectiveness of proposed facilities to some
scale of the beneficiary population’ is to be rather high and desirable from

‘econorical viewpoints

'X)

Availability of water resonrces for gravity flow of domeslic water supply and
micro-hydropower development: high priority will be given to the areas
available for gravity flows domestic water supply and for micro-hydropower
development.

Table 20 shows the selection of the model projects. The 16 selected projects with total
potential areas of approximately 24,800 ha are shown in Figure 21.

7.2 Salient’

Features of the Selected Projects

7.2.1 Trrigatien & Drainage and Rural Ini’raslnicl_ures

The salient {eatures of the 16 sclected projects are summarized below.

(i} Irigation Development
No. Mame Location  Altilude Water Trrigated Desiga Inigafion  Drairaye Fam
resources area  dischaige cana! canals road
: (ha) (adsesy - (k) ) {km)
-1 Upper Champt Pakzong  900-1,200 H.Champi 130 . 053 266 134 30.1
?  Upper Tapoung Pakxong  500-1,300 H.Tapourg 50 0.04 4.3 14 . 5.3
3. Lowes Xe Fian Pakzeng  900-1,100 Xe Pian 50 0.514 I8.5 A 19.4
14 Upper Makchan Pakyeng  900-1,200 " H Makchan 170 0.3s 19.7 b2 19.9
S5 Middle Xe Kntam Pakieng  B50-900 Xe Kuwam . 620 © 087 k3.7 . 6.7 LT,
6 Middle Namsang Pakxong  800-500 © H Namwang 165 0.25 2.8 S - 9.8
7 LowesMakehan Geai Paksong - 800.900 H Makcheh-Graj ©140 .32 A X T 17 .6
&  lLowerChampi Pakaong 100-200 H Champi 2,600 R 62.9 255 651
"9 Upper Kapheu Pakxong 600-500 H.Kaphue 1100 1.32 27.0 2.4 271
10 M:3dle Tapoung Pakxong  700-1.000 H.Tapoung 450 0.4% 134 5.8 131
11 bLower Tapoung Pakxong 300-600 H.Tapoung 4,500 5.40 114.2 80.7 1188
12 Lower Xe Set *1] Pakrong 00-400 Xe S5e1 1,800 239 47.6 42.5 57.1
13 Lower Numaad Paknong 190-200 H Namsai 3.840 190 104.0 £0.0 160.0
14 Upper Thon Paknong 200-300 13.Then 640 1.32 15.6 Er9 184
IS Middie Lamphan *2  Pakxong - 200-400 H Lamphon 2,900 6.00 3.0 A ;
16 Upper Tayun Pakrong 500-600 H.Tajua 350 Q.40 58 4.5 5.3
Totsk (Average) 21,405 - 532 348 513

Remark - 1 A regulation pond shalk b consiructed.
22 A rock fill type dam shatl be constructed.
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{ii) - Rural Infrastructure

No. Name = Beneficia! - Village Watee facilily (05} Extension Miro- - Primary  Village  Commenity
villages fannread  gravity water  tube- trans Jing  hydropower  school-  clinic hole
i {nos.) __(km) pipe  lank  well (k) {nos.} (nos.) (nos.) (nos,)
I Upper Champi 7 30 1 - - - - 7 [ 4
2 Upper Fapoung 3 2.0 . ' - 150 - ‘2 I 2
3 Lower Xe Fian 2 4.8 - 2 - - 1 2 1 i
4 Upper Makchan ) 20 - i - 00 I H i
5 Middke Xe Kalam *2 k) 1.5 . - 9 . - 2 - 2
6 Middle Namtang L] 1.5 - 1 - - 1 2 ] 2
7 Lower Mukchan Goab | 3.0 - - 7 - 6 - i
8 Lower Champi -6 1.0 - B & 140 - 6 3
9 Upper Kapheu 5 35 H - - - | 3 1 3
10 Middle Tapoung ? - i 130 - t - ]
El  Lower Tapoung 11 4.0 I 11 20 - 7 - &
12 Lower Xe Ser #1 - ] 13.0 2 - - ‘80 - 2 - 3
13 Lower Namsai 13 200 - - 19 2390 1 - 1
14 - Upper Theon 5 4.0 - - 10 4.0 4 i k]
15 Middle Lamphan *2 5 8.5 . . 15 190 o 2 1 3
16 Upper Tayun 1 20 ! - - - - i i 1
Tolal {(Aveiage) - 75 110 1 h] 97 138 3 59 9 43
7.2.2 Agriculture
(N Agriculture Dévelopment Strategics of the 16 Selected Projects Areas

The following strategics will be adopted for agriculture development in the 16 selected
projecl areas.

- to replace sash-and-burn cultivation(upland rice) with lowland rice or upland field
crops other than wpland rice,

- to promote vegelable and upland field crops especially in the elevated land

- to promote double cropping of rice in the lowest land where most of lowland rice
is cultivated under rainfed at preseit,

- to expand coftec plantation, Arabica as well as Robusta, to the middle to elevated
land, and _

- lo promote semi-intensive livestock - raising especially for caitle by improving
pasture lands and veterinary services.

(2)  Proposcd Cropping Pattern
* The cropping patterns for the 16 selected project arcas are formulated as follows:

e, e e Uit hay
_ Present With Project Inceement o
_. Crops  Wetseason  Dry season - Vet scason  Dry scason  Wet season - Dry season Total
" Coffee 2,980 ©2,980 3,730 3,730 750 750 750
Tea 90 a0 90 90 0 0 0
Field crops 240 0 220 4,470 =20 4,470 4,450
- Upland nice 1,380 0 0 0 -1,380 ¢ -1,380
Cardamom 250 290 10 10 -280 -280 -280
* Lowland rice 1,730 0 17,070 5,560 15,340 5,560 20,900
Negeibles 0 0 290 80 290 850 - LHe
Tolal 810 3,360 21410 14710 14,700 11,350 253,580

Note:  These ﬁ:gums are rounded off.

Planted area of coffee is increased by 750 ha, about 25 % of the present area while the
arca of tea remains as il is.  Field crops such as groundnul, soybeans etc. are increased by
about 4,500 ha for the dry season in the lower altitude area. Most of Cardamom area
combined with upland rice is decreased, but Cardamom cultivated in the elevated arca as upland
crop would remain as itis. Lowland rice is increased especially in the lower area. Vegetables
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are increased in the clevated land.  The increnmient of the lowland rice cropping area is aboul
21,000 ha and lh_at of vcg_clables about 1,100 ha.
(3) An.licipa{cd Crop Production

The anticipated ccop production in the 16 selected projects are estimated below based
on the cropping patierns mentioned above:

] - N {Unmt: ton)
Crops  Without Project  With Project Increment

Coffea* 890 5,600 4,700
Tea 23 Y &7
Ticld crops* * 240 9,400 9,160
Upland rice 2,070 0 2,070
Cardamom 87 3 -84
Lowland nice 4,500 90,500 86,000
Vegetables**+ 0 22,860 22,800

* Production is in husked dried beans.

** Counted as groundnut.

ok Couited as cabbage or potato.

7.3 Anticipated Agricultural Benefit
(n Crop Budget with and without the Project Condition

Crop production costs and value per ha with and without the Project conditions are
estimated basically by using the financial prices as of 1994. However, since the present
coffee price is an exceptional case, coffee price is re-applicd to the future price based on the
World Bank Price Prospect, as mentioned is Section 6.3.7.  Incremental financial crop budget
per hais summarized as follows : ;

(Unit : kip/hay

- Crops Without Project . - With Project - Increment
Lowland Rice 356,000 . 391,000 35,000
Coffes 197,300 1,093,900 759,900
Tea 126,000 285,000 159,000
Cardamom 448,000 598,000 150,000
Cabbage : 549,300 1,689,900 1,140,600
Potato © 947,500 1,861,200 913,700
Maijze . 13,000 255,000 182,000
Soybean 156,000 169,500 13,500
Groundnut 234,200 335,600 101,400

(2)°  Anticipated Agricultural Benefit

The anticipated agricutural production value increased by the project is evaluated as -
the agricultural benefit for the selected priority projects.  Firstly, the financial incremental
benefits of each 16 project are cstimated below :
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Projcet Without Projecl With Project Incremental Bencfit  Incremental Benefit
_ No.  NetIncome (000kip)  Net Income (000kip) ~ (000kip) (000 US$)
[ 138,400 726,600 588,300 806
2 0 96,300 96,300 132
3 98,600 1,073,500 974,900 1,335
4 26,500 754,900 728,500 993
5 67,200 1,021,100 954,000 1,307
6 55,900 163,300 307,400 421
7 6,700 469,400 462,700 634
8 70,400 £,978,500 1,908,100 2,614
9 219,800 1,052,000 832,100 1,140
io 89,700 636,800 547,100 749
I 309,000 2,030,900 1,721,800 2,359
12 47,900 1,120,000 1,072,100 1,462
13 470,500 2,302,900 1,832,400 2,510
14 47,000 344,100 297,100 407
15 34,500 2,246,100 2,211,600 3,030
16 3,500 266,600 263,100 360

~ Total 1,685,700 16482900 14,792,300 20270 -

7.4 - Farm Heusehold Economy

The farm budgct was analyzed to assess whether thie 16 projects would bring about
sufficicat income increase in the farmers’ cconomy.  The farm budgel analysis was carried out
on lhe typical farmers in all the Project area.  On this estimation, the coffce price at 2005,
indicated by IBRD prospect, is re-applied as the future coffee price and the farm budget is re-
calculated based on that price.  The result is summarized as follows :

- e (unilof currency : 000Kip)

~Without Projec( Condition —— With Project Condition

_Main cropping type Coffcn, S&B fow. R . Ave Coffee  low.R  Ave,

Avefarmsize) 20 12 10 L9 24 2.5 2.5 .
_No. of bepeli. () - 1,634 1,012 2,028 4671 1,740 8244 9,984
{.Gross Income 564 c 417 432 475 © 3,872 2,454 2,694
= Fann income 564° 342 382 437 3572 2,459 - 2694
- Noa-farm income 0 15 50 33 -0 .0 0
2. Production Cost 125 26 as 65 643 814 i
3.Net Income 439 391 397 410 2,928 1,640 1,917
" 3.1 Living expense 429 -39t 397 407 1,535 1,535 1,535
- Food item 33 303 309 316 874 874 874
- Non-food item 26 37 89 91 661 661 661
1.2 Net eserve 10 1] 0 3 1,393 104 382

Remark : S&B s Slash & Burm farming, Low.Ris Ltowland Rice farming.
Note : Average family size is 5.7 persons per household

After implementing the pleecl the slash and burn f2 armers will shift the fa:mmg lypc
to lowland rice farming and/or coffee farming from the view points of sustainability and
productivity.  Net farmt income for the farmer is drastically increased after implementation of
the project.  Living expenses also drastically increase, consequenily, the living condition of

- beneficial farmers will substantiaily improve, encouraging fariners to operate intensive farnting.
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7.5  Basic Approach to the Project Implementation

In order to smoothly implement the 16 schemes; the, program is divided into three (3)
phases; Phase | consisting of 5 schemes with about 4,000 ha providing the most effeciive
demonstration and extension to the surroundings, Phasc H consisting of 5 schemes with about
6,800 ha in total providing mainly substantial benefits and retum as well as social life
improvenient to the benefitiary farmers, and Phase Il consisting of 6 schemes with
approximately 10,000 ha in total which are rather coslly. The required implementation is
“estimiated to be approximately 15 years (1997 - 2011).

As for the water resource developiient, during the ficst 18-years, the O &M for
newly developed and existing water resource facilities such as dams, small reservoirs, farm
ponds, fube wells and pumps shall be reinforced, and after the fisst 10-years, the new scale
water resource development for ircigation such as the Middle Lamphan projects will be
implemented.

Implementation strategies of irrigation and drainage facilitics and farm roads during
the first 5-years are to give the extension of O & M for the existing facilitic, and to start lhe
development of new facilities. After the first 5-years, the strengthening of O & M and the
development of new facilities will be carried out.

As for water managenicnt, the extension of proper water management technology in
the existing project areas and the establishment of water users association for both irrigation
and domestic water development are essential during the first 5-years. After the furst 5-years,
the strengthening of the extension on water management technology and proper activities of the
water users associations will be carried out in new project areas.

7.6°  Project Implementation

The proposed ‘implementation programs, divided into thrce phases, for the overall
prajects are presented in Table 21, and the 16 projects will be implemented along the following
schedule and the detailed schedule is shown in Figure 22. '

‘First phase (1996-2000) 5 Projects such as Upper Champi, Upper Tapoung,
_ - Upper Kapheiy, Lower Xe Set and Upper Tayun

‘Scconid phase (2001-2005) 5 Projects such as Lower Xe Pian, Middle Tapoung,”

; o Lower Tapoung, Upper Thon and Upper Makchan

“Third phase (2005-2010) 6 Projects such as Lower Champi, Lower Namsai,! «

Middle Lamphan, Middle Xe Katam, Middle Namtang - -

and Lower Makchan-Gnai o h

7.7 Agriculture Extension Development Projects

For the efficient acceleration and successful achievement of the above projects, proper
extension services and marketing development are strongly recommended to be implemented in
the earliest phase.  Thie following activities are recommended to be implemented urgently.

i) Hightand Vegetable Trial and Demonstration Station at Pakxong.
it) Livestock Research and Extension Station at KM49,

i) Fruit-tree Research Station at KM20.

iv) Fishery Research and Extension Station at KM8.

V) Vegetable Trading Post and Market Organization at Pakxong.

7.8 Cost stimate _
Construction costs are estimated at the price level of May 1995 taking into

consideration the survey results on the costs of labor, construction materials and equipment, the
curreit price estimation method, tender method, local contractors' work capacitics, etc.
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In the Study, construction costs arc estimated with the conditions of Interoational
Compelitive Bidding (ICB), and the following conditions and assumplions.

i) Local portions: of costs consists of labor costs, material costs of linber,
gravel, sand and stone, and the remaining covered by foreign costs.
i) Construction materials are assumed to be transported from Pakxe to the

respective project sites, and the transportation costs are estimated broadly lo
be divided into 4 price steps in the arcas by the areas.

it) Working ratio and work capabilities of equipment are eslimated based on the
present prwmlmg conditions in the Study area.

iv)  Land acquisition costs are estimated at US $ 5.0/ ha, based on the prescnl
land concession fee in the Study area.. _

v) " Physical contingency is assumed at 15% of the direct construction costs.

vi) ‘Overhead and profit of contractors are assumed at 15 % of the construction
costs including the physical contingency.

vii) Administration costs are assumed at 2% of the sum of construction costs and

land acquisition costs.

viii)  Engineering costs are assuimed at 10% of the sun of construction cost and
physical contingency. )

ix) Exchange rate is applied as follows; US $ 1.0 = Kip 730

The construction costs for 16 projects are estimated at US $ 242 miltion. The costs
for irrigation and drainage development is about US $ 191 million, and the costs of rural
infrastructure is estimated at approximately US $ 51 million. The project costs are summarized
below.

Construction Cost = {US $ Miflion}

Projects trrigation & Rural Tolal
: Diainage : Infrastructure
Phase |
") Uppet Champi Project - 7.94 4.84 12,78
i1} Upper Tapoung Project .35 - 1.60 . 2.95
“ix)  Upper Kapheu Project _ 7.95 L 4.07 C12.02
'xii)  Lower Xe Set Project 15.94 309 19.03
xvi} __ Upper Tayun Project : 2.62 129 3.87
Phase 1l
{ii} Lower Xe Pian Project 6.76 6.03 12.7%
iv) © Upper Makchan Peoject 7.33 1.34 2.67
"x)  Middle Tapoung Project 4.89 .83 6.72
"xi} . Lower Tapoung Project iz .35 37.4%
xiv} _ Upper Thon Peoject 4.61 . 2.01 6.62
Phase Hl
v} Middle Xe Katam Project 6.64 1.5¢ £.24
vi)  Middle Namtang Project 2.95 4.68 7.63
© ik Lower Makchan Gnai Project 4.01 0.93 "4.94
viii) * Lower Champi Project 20.80 2.85 23.65
xiti} Lower Namsai Project 30.39 5.92 16.31
xv)  Middic Lamphan Project _36.10 2.2% 38.36
FOTAL 191.38 50.66. . 242.04

Furthermore, estimated procurement cost of O & M equipment is based on the work
quantity of each Phase as follows;
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Phasel  US $1.24 million
Phase II  US $1.04 million
“Phase I US $1.99 million

Estimated replacement costs as for gates and pumps for domestic water supply and
transmission {ines are based on 25 year life span of the equipment.

Development costs of the district extension works of agriculture and the four research
and demonstration stations of fruit trees and upland crops, fishery, livestock and vegetables are
estimated below, based on the facilitics and apparatus to be required for cach station.

i) Development costs of

~ district extension officés (distict AFS) US$ 49,000
iy Fruit trees and upland crop reséarch station USS 655000
iti}  Fishery research and extension station Us s . 700,000
iv) Vege!éb]c trial and demonstration fama Uss 364000
v} _Livestock and veterinary station US $ __ 500,000

Total Us$ 27268,000

The cests for marketing facilitics are estimated based on the projection of marketing
volume in the Study area as follows;

Phase I US $109,000

Phase H US $109,0600
Phase I US $61,0600.
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8. PROJECT IMPACT AND EVAL UATION
8.1 Agrlcultural Impacts

The major direct’ agrlcultural impacts expected to be brought about at the full target
stage of the 16 inodel arca development schemes are summarized as follows:

- Self Sufficiency in Food(rice) will be much improved through substantial increase
of lowland rice which accounts for about 85,000s ton per year,

- Reduction of slash-and-burn cultivation and promotion of crop diversification will
be achieved through the introduction of stabilized sustainable cropping system,
which is under itrigation, by increasing land for coffee plantations, field crops
and vegetables, as well as lowland rice ficld,

- Live stock raising activities will be unprovul and promoted through grazing land
improvement and semi-intensive raising nicthod, together with ~ appropriate
veterinary services.

- Inland fish culture will be promoted by improving farming method theough
effective extension work based on research technologies.

8.2 Rural Infrastruciure Development lmpacts

Agriculivral development will achieve its target through both dircct measures for
increasing production and indirect ones for improving rural infrastructure and living conditions.
The impact according to improvement on rural infrastructure is recognized in various forms
described below:

(n Road improvenknt

Good transportation facilities, especially a well functioned road network encourages
farmers to expand and improve farming and crop diversification, as well as marketing of farm
inputs and outputs.  Improved roads will also contribute largely to people’s socio-econoiic
- activities.

: (2) Water stlpp]y development

: l’mvmon of rural water supply will ease the burden of women and children who
: unmnlly bring wafer from streams or rivers. Good water also means better health. 1In

* ¢ addition, water supply factlities will improve the functions of such public facilities as clinics,

: ‘;chools and markets. -

(3 Electricity supply

. Rural clectrification is one of the main requisites for the people as well as for the
development of rural socio-cconomic activities.  Furthermore, the clectricity supply will
improve such faciliiics as clinics, markets and vitlage community halls.

4y Prmmy school improveiment

Rehabilitated schools will offer better coudmom to both teachers and children.
“Those schools will encourage te children to go to school more often and conlinuously,
resulting in increasing literacy rate of children.
(5) Village clinic improvement

- Improved village clinics with both water and clectricity supply will contribute greatly
to the people’s health.
{6) Village conumunity hall

The hall can be used for several purposes such as cooperative work, *agricultural
extension services, farmer training, health care services, mecting, propagation of rural life and
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improvement of women's social - status, day care, social cducation to adult people,
entertainment, ete. ~ Therefore, it will contribute largely to the improvement of rurat tife,

8.3 Social Impacts
(H Increase of farm income

_ Farmers have to live upon limited as well as unstable agriculture output due to
inefficient farming practices such as slash and burn farming and rainfed rice farming.
However, the farmers' income will be increased considerably after implementing of the
Projects, because of increased crop production and improvement of the marketing system.
The increase of the net farm income will: provide motivation in the improvement of living
standards of the farmers as well as rural economic development.

(2) Improvement of rural life and correction of living differentials

The direct effect on the improvement of the health and fiving conditions in the Project
“areas will be seen by the progress of the rural water supply system for supplying clean and safe
water for villagers. * In addition, it is expected that the communily development will
improvement the literacy rate, public health, nulrition and home keeping.  This in turn will
progress and stabilize rucal living conditions. . The improvement of living conditions translates
to a risc in the social status of woimen, which is expected to contribule to the rural socio-
economy. These circumstances will promole better rural living conditions and expand the
living differentials with the surrounding wiban'areas.

3) Expansion of women's activities

In addition, women's activities will improve and expand Ihrough community
development, establishment of water supply system and clinics, and the improvement of road
and schools.  An increase in the farmers' income will also improve women's activities in the
farm famitics of the Project area and also other faimilies throughout the cconomic chain, since
housewives in many cascs are said to manage family budget. - '

(4) Improvement of local transportation

The local transportation within the Study area will be improved considerably by the
improvement of existing roads.  This will not only enhance the marketing activities of farm
products but also contribute to the improvement of accessibility and communication between
villages and towns. : :

(5y  Increase in employment opportunilics

The project implementation will increase employment opportunities in the Sudy agea
in farm labor and conctruction workers.  In addition, enhancement of marketing activities will
also generate employment in related sectors.

(6) Room for {uture lransmigration

After implementation of the selected 16 projects, agricultural land will be developed at
about 15,000 ha.  This not only expands the area of individual farms but allows room for
future transmigration.  Taking into consideration the proposed average holding size of 2.5 ha
for existing and new farmers, about 4, 100 houscholds will be able to transmigrate lo the area in
the {uture.

8.4  Envirenmental Impacts _ _
¢} Reducing of the Slash and Bura cultivation practice

'The Project can not only prevents further deterioration of land resources in the Study
area but also improves agricultural land productivity by changing farming practices to

.95



Master Plan

pcrmancht agriculture. By this Project, aboul 15 thousand ha of slash and bum_culsiva!ioil
arca will be shifted to the peimanent farming area. -

(2} Water quality

Promotion of soil conservation and environmentally friendly farming practices by the
Project will resull in improving water quality and water guantity in the downstream area.

3 Improvement of living environment

The living environment probleins in the Study afea ar¢ low farm income due to
inefficieni farming practices, poor marketing condition, poor road condition, poor rural water
supply, and insufficient social facilities both in quality and in quantity. ~The implementation of
the Projects wilt contribute to mitigate these -problems by the improvement of social
infrastructures and extension services as well as increase the farmer's incoime.

8.5 Other hupacts

Since the Project has a function as a mode] project to demonstrate the other areas, the
effects of the Project will be expanded in and around the Study area after its implementation and
" improvement of supporl service systems, as mentioned abave. In addition, since the Project
will be implemented in the area of diverse cthnic minorities, it will become an example to
incorporate diverse ethnic minorities into the project.

8.6 Preliminary Economic Evaluation
8.6.1 Basic Assamption

The econontic justification was carried out on the basis of Economic Internal Rate of
‘Return (EIRR), based on (he estimated project costs and incremental project benefits. © The
justification was carried overall and for cach proposed Project. Major assumptions for the
estimation of EIRR are summarized below:

) The economic life span of each Project is 50 years,
il) - All prices arc expresses at April 1995 price inkip, '
i) The exchange rate of US$ 1.00 = Kip 730 as an average during April to May,
oo 1995 s applied, - _ S o
i) A standard- conversion factor (SCE) of 0.97 is applied to domestic cost
S clemenis such as transport, handling and processing for estimation of
economic value, and
v) The transfer payment such as tax, duty, subsidy and interest are excluded for
the estimation of cconomic costs and prices.

$.6.2 Economic Benefit

~ The net incremental benefits were calculated based on the agricultural benefits in this
‘evatuation:  Benefits accrued from (he agriculture development are estimated by an increase in
crop yiclds and cropping inteisity.  The net economic production values in the future without
and with overall Projects are estimated at 1,091 million kips and 14,057 million kips,
respectively.  The economic incremental irrigation benefit will be 12,965 million kips or 18

million US $ in total for an irrigation area of 21,408 ha, and will be US $830 /ha.

$.6.3 Liconomic Cosl

In this preliminary evaluation, the cost for rural roads, water supply and micro hydro
power developments and establishment of somic facilities were excluded from the project costs,
since the benefits from them were not included as a direct project benefit.  Consequently, the
financial project costs excluding the transfer payment and price contingericies consist of the
following items, relating toirrigation and drainage development.
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i) Construction cost for project works,
~it) O&M equipment,

i) Administration costs,

iv) ingineering services,

V) I.and acquisition, and

vi) Phiysical contingency

_ The financial costs were converted to economic costs by applying a standard
conversion factor (SCI) for the local currency pottion.  The economic cost of the overall
Project is estimated at US$ 190 million.

The annual operation and miaintenance costs consist of salaries of project staff, project
office expenses, operation and maintenance costs of facilities and equipment.  "The financial
O&M costs were converted to the economic costs by using SCF and a shadow wage rate for
the local currency portion. The annual economic O&M costs of the overall Project is
estimated at USS 1.4 million as summatized below:

The replacement term of equipiiient is cstimated at 25 years for the each Project and
the total replacement cost of the overall Project is about US$ 9.3 million.

8.6.4 ¥Econamic¢ Evaluation

~ Based on the economic costs and benefits, EIRR was calculated for the economic
evaluation of the overall and each Project. The EIRR of the overall Project is eslimated at 7.9 %,
and the results are shown in Fable 23, and summarized as follows;

_ProjectNo. _ Location _BIRR (%) ProjectNo.  Location EIRR({%),
1 Upper Champi 9.3 9 Upper Kapuheu i3.1
2 Upper Tapoting 8.1 10 Middlc Tapoung 13.9
~ 3 Lower Xe Pian 16.0 11 Lower Tapoung 4.6
4 Upper Makchan 11.9 12 Lower Xe Set 5.1
5 Middle X¢ Katam 16.5 13 Lower Namsai 5.0
6 © Middle Namtang 128 14 Upper Thon : 0.1,
7 Lower Makchan-Goai -~ = 139 18 Middle Lamphan 5.0
8 LowerChampi 19 16 UppecTay-Un 88"
Whole 16 Projects _ 1.9 : :

In order to evaluate soundness of the overall Project (o possib'lefchanges in the
economic condition in the future, a sensitivity analysis was made as follows :

M_ Case L FIRR (%)

Case] : Pioject cost overun by 10 % 7.0

Case I : DBenefitdecreaseby 10% 69

Caselll : Combination of Casedandlt . 61
8.7 Finaneclal Evaluation

In order to assess the farm houschold economy in the Project area from (he financial
aspect, a budget analysis on dilferent farming types is with and without the Project, as shown
in Table 24 is summarized below:
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(unil of ﬁ‘urrcncy : '000kips)

- W:lhout Pro;cchondmon L .. With Proj_c( Condition

7&{@in~;(‘[qppﬂipg type Coffc  S&B  Low. R Ave, . Coffee Low. R~ Ave
Ave. farm size (ha) 2.1 1.2 0 19 24 725 25
No of benefit (HH) 1,634 1,012 2,025 4,671 1,740 8244 9,984
. Gross Income 564 417 432 475 3,572 2,454 2,694
- Farm income 564 342 382 437 3,572 2454 2,694
- Non-farm incone 0 5 50 33 0 0 0
2. Production Cost 125 26 - 35 63 643 814 117
3. Net Income 439 391 3 410 2,928 1,640 1,917
3.1 Living expense 429 91 397 407 1,535 1,535 1,535
- Food item 313 303 309 316 874 874 874
- Non-food item %6 37 89 9l 661 - 661 0ol
3.2 Net reserve 10 0 0 31,393 1M 382

Remask : S&B is Slash & Burn farniing, Low.R is 1 Lowland Rice farmlng.

Note : Average family size is 5.7 persons per household
The farm budget was re-caleglated by using, the coffee price at 2005,

After implementing the Project, the slash and burn farmers will shift to lowland rice
farming andfor coftec farming from the view point of sustainability and productivity. The
farmers will get about 7~10 fold farm income after implemenlation of the Project.  Living
cxpenses should also dmsnmliy increase; consequently, the living conditions of beneficial
farmers will be substantially improve and they will be able to try (o operate intensive farming.

8.8 Justifiq:ﬁlion

Based on the result of economic and financial evaluation of the proposed Projects, the
Project is justified as summarized below : :

i)

i)

iy

iv)

Economic Internal Rate of Return (EIRR) is 9.7% which substantially varies
from 4.6% 10 16.5% in the model arcas,  Itis not easy to say that cach Project
is fully economically feasible in view of the national economy, as it is apparent
from the result of sensitively analysis.

The farm cconomy will drastically increase to about 710 limes compared with
the condition the without project as shown in Table 1.24. - From the financial -

point of view, the large benefit will be born to the benehc:my farmers after
implementing the Project. Accordingly, lhc 1mplcment'mon of the Project should

‘be accelerated as early as possible.

Since about 15 thousand ha of slash and burn fickd will be changed to f'irm land -
by the implementation of the Project, a significant ef fecl for reduction of slash
and burn could be expected. :

It is easily anmticipated that the dissemination and expansion effect to the
surrounding area will be born from the implemented project, which will be

- functioned as core project.  The following effects are positively expected, so it

is recommended to lmplemcnt the Project at an early stage;

- reduction of slash and burn cullivation,

- improvement of the farmning practices,

- impravement of living conditions and rural life, and
- improvement of the nrarketing system.
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9.  SELECTION OF PRIORITY DEVELOPMENT AREAS
9.1 Setected Criteria and Result of Selection .

* For the selection of th¢ priority development projecis, the following criteria is adopted
by using the matrix table as shown on Table 22.

1)
i)
i)
iv)
Vi)
vil)

viii)

ix)
X)
xi)

xif)

.‘(:lii_)
Xiv)
Xv)
xvi)
xvii)
Xviii)

A demonstration of rural development’s cffectiveness can be much expected
through implementation of the Projects.

Betier co-ordination among existing a riculture development activities in the
Study areas. The national and regional agriculture development programs and
the Projects shall be sustainable. '

Easy access lo the proposed arcas is sustainable.
Medium scale agricolture anid rural developments are sustainable.

Effectivencss  of agricultural  extension can  be  anticipated  through
implementation of the Projects.

“The typical agriculture development, which recommends suitable crops for
different climates and areas in the Study, is sustainable.

The beneficiary Tarners atready have the experience and the know-how to raise
the introduced crops, casy attainment of the agricultural goals is anticipated.

Easy access to lhie market from the Project area is to be expected.

A substantial improvement of the beneficiary farmers’ houschold and their
living standard is expected after implementation of the Projects.

Better cooperation from the beneficiary - farmers can be expected  through
implementation of the Projects.

The govermment has put priority on the Project areas, thercfore their efflicient
support can be expected. :

The beneficiary farmers are experienced in the operation and maintenance of
rural infrastructures, as in the eleciricity supply system and rural roads. Efficient
operation in the future and maintenance for the rural infrastructures can be
expected. ' -

Reduction of the slash and burn culivation area is anticipated through the
implementation of the Projects. - ‘

The - cavironmental  impact of the Projects is - minimal and  sustainable
development can be expected through its implementation.

Future transmigration from slash and bura cultivation areas can be accepted.
Fconomic feasibility is calculated from the EIRR.
Extension of effect promotion of crop diversification is expected.

Contribution of self-sufficiency is cxpected through implementation of the
Projects.

As a result of the evaluation, the following five IARDP are selected and prdposed for
the feasibility study.

i)

it)
i)
iv)

v)

Upper Champi Projéct
Upper Tapoung Project
Upper Kapheu :
Lower Xe Set

Upper Tayun
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9.2
(1

2)

)

8

T vty ana

54000 by

Summary of the Sclection of the Priority Development Areas

Oul of the total Study area of 654,000 ha, suitable land for agrlculturc: of about
390,400 ha is identifted through land use capability classification based on the soil
survey.

‘Then gross cultivable land in the Study area is estimated at 180,600 ha declared by the
Goverament and 30,000 ha of land concession occupiced by the private sector and
state companics. The net potential agricultural development area is estimated to be
135,600 ha, deducting other {and uses such as village roads, rivers, elc,

Net suitable agriciltural fand is further divided into two, lmgablc land areas of
54,670 ha and non- nngabk land of 80,930 ha.

Irrigable land is Con1po<;ui of about 36,000 ha of by gravity method and about 18,670
ha by pumping method.

From about 36,000 ha of the gravily itrigation system, {6 schemes with about
21,400 ha are selected for the model developnmient in vicw of the Jollowing points.

Since agricultural practices in the Study area substantially vary from the clinatic and
topographical  conditions, and the irrigation develop potentials are rather large and
scattered, stage wise development (short, medium, long lerny development)

recommended.

From the above development slratcgy; the following five schemes with about 4,900

“ha are selected for F/S and as priority devclopmcm which will be mlplcmented within

5 years.

In the course of lhe F/.S mvcsng'mon & study, it was concluded that the net
development area in the five schemes was reduced to 3,140 ha duc to l'md usc
capability and topogmphu al condition.-

The followmg figure shows the sc!ccuon prowss of the pnomy dcwlowncnl area
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Table 1.1 Composition of Official Exports

. Unil: Million US$

Tiom 198819891990 1991 1997 1993

l. Convertible Area
Electricity
Timber
WoodProducts
" Coffee
Metals
Garments / Textiles -
Agriculture/Forestry 0
Products
Motor bikes o -
Reexports
Logs, Wood Products
Cars
- Others
Sub-total

2. Non Convertible Area
Coffec _
Logs / Wood Products
Metals '
Others

Sub-total
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Source : Research Depar(mcht » Lao PDR Centeal Bank

Note: - Not available _
Figures in 1993 are estimated aniounts.
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Table 1.2 Composition of Official Imports

Unit: Million US$

) Item - : 1988 1989 1900 1991 1992 1903
1. Coivertiblo areas :
Rice and other foods 5.7 9.2 7.1 13.0 31.6 305
Provincial imports 9.2 15.4 11.3 15.4 0.0 353
Petroleum products 5.3 12.2 73 211 24.3 1.7

, Machine:y [ raw materials

Garment Jndustry i ) i - 204 315
Re exports - - - - 220 970
Other : 3.8 11.2 29.2 613 523 627
Other imports 25.0 19.7 99 301 254 4956
Aid-selaied imports 292 571 554 646 684 269
(% of total) 18.2 27.2 217 286 28.0 7.6
Sub-tolal 540 617 648 1408 1760 3263
2. Non Convertible area 36.4 511 62.9 1.2 0 0
Aid-related impoits 29.8 179 23 3.0 0 0
(% of total) 18.6 8.5 1.2 1.3 0 0
Total cash imports COJ0L3 1347 1423 1584 1760 3263
Toial sidrelpledimports 590 750 511 676 684 269
~ T Toml of all imports [60.3 2097 7000 7260 24443517
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Table 1.3 Harvested Arca and Production of Crops

__lj_arvcsted Area (1,000 ha) _Production (1,000 tons)

1991 1992 1993 1994 1991 1992 1993 1994
Rice 557 566 539 600 1,223 1,502 1,251 1,577
Maize 342 32 2712 464 686 59 476  55.8
Starchy roots 166 14 143 219 1321 105 1129 1595
Vegetables/Beans 166 . 150 165 512 . 125.1 1414
Soybeans 6.1 6 55 63 5.5 5 4.5 6.0
Peanuts 5.6 8 5.9 5.0 5.6 7 5.3 5.0
Tabacco 10.2 - 7.1 7.3 453 - 292 31.8
Colton | 3.0 8 79 12 4.8 - 6.0 5.9
Sugarcane 2.8 3 34 28 8.5 94 - 896  65.1
'~ Coflfee . 22.8 18 189 200 80 7 76 7.6
' Tea 3 04 1 23 20 172 5 L5

Source © Ministry of Agriculture & Forestry
Note :  Datain 1992 are obtained from FAO Yearbook, 1993
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Table 1.4 Population and Houscholds in the Study Area

Mavince Bistricl Zone  No, of Numbee of Total Population Female Population
' Village  Households N o Density
" Champasak | Pakeong 113 1,016 5,88 2,930 25.0
2 12 1,215 6,683 3,345 29.6
3 12 1,143 6,443 3,220 47.9
4 10 948 4,820 2,386 3.8
5 8 645 3,760 1,679 13.8
6 n 834 4,640 2,348 15
7 12 662 3,481 1,758 96
8 13 814 3,820 1,958 64
9 12 469 2,222 LIS7 16
Tota} 105 7,746 41,758 20,781 10.4
‘Champasak  Bachiang 1 14 906 4,308 2,073 44.7
2 8 693 3,380 1,700 15.7
3 20 1,183 5,843 2,971 41.9
4 18 1,610 4,765 2,509 66.3
5 10 430 2,038 1,069 112.0
6 6 473 1,941 1,024 15.2
Total 76 . 4,695 22,278 11,346 33.3
‘Salavan Salavan 1 7 503 3230 138 33.4
: 2 14 : 1,030 6,305 3,248 46.6
32 833 5,110 2,636 57.2
4 16 1,011 5978 3,087 52,0
Total 58 3,377 20,623 10,709 413
Salavan ¢ Laongam' 1 16 1,623 8,435 4,077 1435
S B T M8 3,672 1,820 99.5
3 i . 835 - 4,285 2,266 51.3
4 H B )Y 4342 2,246 50.4
S T (T v 3,005° 1,570 148
6 12 892 4,625 2,320 26.9
T 9 ' 7X) 3,138 1,644 20.4
8 1t 461 2,349 L171 66.5
9 8 426 2,128 L4 648
10 9 f 977 5,053 © 2,608 45.2
L Total_ 110 7,914 41,122 20,846 41.9
Sckong  Thateng 1 4 294 1,628 m 9
' 2 17 1,057 5,687 2,705 39.9
3 14 695 3,643 1,733 26.1
4 15 _ 656 3,445 1,638 53.7
Totat 50 12,702 14,403 6,848 362
Grand Tofal 399 26,434 MOIBL 70530 ais

Note: * Populalion density = Person/square kitoneter
Data Source: CPCs, Champasak, Salavan and Sekong Peovinces.
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" Table 1.8 ' Land Use in Three Provinces

B (Unit : '000 ha)
Category __Champasak Satavan Sckong
Arca (%) Arca (%) Arca (%)
Currenl Forest 8735 61.493 5624 54.370 494.9 54.317
Potential Forest £53.2 10.725 242.1 23401 338.2 37.114
Other Wooded Area 132.6 9,285 128.6 12,437 2.7 2.491
Permanent Agric. 1832 12.821 T 6.871 10.0 1.103
. Other Non-forest Land 81.1 5.676 30.2 2921 45.3 4.974
: (Total) 1,428.6 100 1,034.4 100 911.1 100
Source : Final Report of NOFIP
Table 1.9 Ferest Cover in Districts
District Land Area (ha) Arca under Forest (ha) % of Land Area
Salavan 168,000 84,000 500
Laongam 94,872 18,979 20.0
Thaterig 64,000 34,000 531
Bachiang - 82,800 50,955 615
Pakxong 353,228 _— 40,500 11.4
Source : District Forest Services
- Table 1.10  Forest Cover by Vegetation Type
o ; L _ {uinil : '000 ha) -
. iForest Type National Champasak Salavan _ Sekong
P Arca (%) - Area (% Arca (%) Arca (%)
- Dry Diplerocarp 1,206.5 50 2393 16.7 109.4 10.5 13.3. 1.4
" Lower Dry 855 0.3 5.6 0.3 74 0.7 338 ¢4
- Evesgreen
Upper Dy BEvergreen  1,061.0 4.4 849 5.9 61.6 59 599 6.5
Lower Mixed 866.0 36 2488 17.4 40.1 KR 1.5 g.1
Deciduous o '
-Upper Mixed 7,448.0 314 042 212 . 3409 329 33138 419
- Deciduous . ' _ ; _
Gallery Forest 815 0.3 {09 0.7 13 - L0 KR 04
Coniferous 1323 0.5 .00 00 2.8 0.2 L2 1.2
Mixed Broad-leavad 280.5 k.1 1.8 0.1 1.1 a1 304 33
and Conifecous L - '
- _'fotal L1629 - 47.1 8954 62.6 574.7 35.5 305.7 355

Source : Final Repbft of NOFIP
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Table 1.1f  Nurscries and Reforestation

District """ No.of Nurserics Reforcslcdgﬁu rea (ha}
19
o goveramenl _ prvate _ government  private
Salavan 0 0 42 0
Laongam ] 2 289 0
Thateng 0 0 1 _ 10
Bachiang ! 0 215 0
Pakxong | 1 10 0

Source : District JTorest Services

Table 1.12  Some Ponds/lakes in Pakxong Wetlands

No. Name of Pand / Lake . Exitent (ha)
i ~ Nong Chanl 10
2 "Nong Lak 49 3
3 Nong Beuang 7
4 Nong Phaktheam 7
5 ‘Nong Houakhoua 7
6 Nong Hinh 3
7 Nong Poy 1.5
8 " Nong Khoume - 2.5
9 Nong Say - 8
10 - Nong Song Hong 10 -
H Nong Xepian 10
12 Nong Chanhsavang 2
13 Nong Pong . : 12
4 ‘Nong Kheuang - ; IR
15 . Nong Hkeuang Noy 4
16 ‘Nong Phanouan 7
17 _ Nong Lom -8
18 Nong loy 3

Source : District Forest Service, Pakxong and field visits
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Table 1.13

Laud Concessions in lhe'Slucly Area

No. Company Location Areq Eand Use

_______________ _ District_ (ha). ~ Commencement.

1 Paianahgasicam Company Bac hiang 1,500 Upland crops, Fruit teecs 1993

Porest development

2 AsiaTech. Bachiang 300 Sugatcane 1994

1 " DATI Bachiang 1,500 Upland crops, ¥niil trees 1991

5,500 Forest developiment 1991

"4 Mr.onot Bachiong 200 Upland crops, Porest development 1992

"5 Mrnol Bachiang 200 Upland crops, Forest developnient 1992

6 M. no3 Dachiang 200 Upland crops, Forest development 1992

7 Mr.nod Bachiang 200 Upland crops 1992

8 Mrnos Dachiang 200 Truit trees 1992

9 Mrnob Bachiang 700 Live stock, Fishery 1991

10 "Mr.no? Bachiang 200 Upland crops, Forest development 199

o Fishery

11 _Mr o8 Bachiang 400 Live stock 1991
SUBTOTAL 11,100 . )

12 AsiaTech. Pakxong 16,000 Forest development 1995

13 Mr. no9 Pakxong 400 Live stock 1991

14 Mr. no.10 - Pakxong 350 Live stock 1990

15" Mr.notd Pakxonig 400 Live stock 1992

© 16 Mr. no.l? Pakxong 600 Live stock 1992

" 17 Mr. no.13 - Pakxong 400 Live stock 1992

18 Mr. no.ld Pakxong 200 Live stock 1992

19 Mr.no.15 . Pakxong | 300 Live stock 1992

SUBTOTAL - 18,650 :
TOTAL . 29750
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Table 1.16 Overall Village/Farm Road Development Plan

Reconstruction/New construction Annual

No. Year T Annual Cumulative Maintenance
Completion 1) Length 2) Length 3)
o (kin) __(km) (km)
T 1996 50 50 -
2 1997 50 100 -
3 1998 50 150 -
4 1999 50 200 50
5 2000 S0 250 50
6 2001 50 300 S0
7 2002 50 350 100
8 2003 50 400 100
9 2004 50 450 100
10 2005 50 500 150
Ll 2006 50 550 150
12 2007 50 600 150
13 2008 - 50 . 650 200
14 2009 ' 50 700 200
15 2010 50 750 200
16 2011 50 _ 800 250
17 2012 - 50 850 250
I8 - 2013 50 900 250
19 2014 50 950 300
20 2015 50 1000 300
21 2016 50 - 1050 300
22 2017 50 100 350
23 2018 - 50 - 1150 350
24 2019 50 1200 © 350
£ 025 2020 50 1250 400
- 26 2021 50 1300 400
© 27 2022 50 1350 400
28 2023 50 1400 450
29 2024 50 1450 . 450
- 30 2025 - 50 1500 450
-3l 2026 SO . 1550 -500
32 2027 50 , 1600 500

“Note : 1) 50 knvyear : _ ‘
: 2) Totat length of proposed village road construction = 736 km
Tolal length of proposed farm road construclion = 843 km
Village road construction in setected priorily project area = 85 km
Farm road construction in selected priority project area = 24.5 km
3) Periodical maintenanice every 3 years:
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Table 1,22 Selection of the Priorily Development Projects

Projeet No.

Effcctivencss of
Demonstralion

2 |Condition with Existing Project

3 RAccessibility to Project Area

4 |Scale of Development

5 |Agriculteral Extension

Typical Farining Type /
6 Suitable Crops ? 2 2 2
7 Farmers' Experience for { 2 2 1

Proposed Ceopping Paitern

8 JAccessibility to Market

impactto Farm Houschold

9 Yconomy i i : ’

10 (‘oo.mrauon of Social 13 2 2 3
- | Devielopment .

It Government Willingness and 3 2 2 2

Progiam

12 | Existing Infrastructure

13 | Reduction of Stash and Burn

14 [linpact to Environment

15 |Room for Futere Transmigration

16|EIRR 3 3 3 3
. |Eatension of Effect Promotion
1:7 of Crop Diversification 3 3 33
13 letrfbuuon of Rice Sclf- Y 1
sufliciency
Total 2|3 ] 6] s

Sz @ Implemented in Phase | (Priority Development Projects)
I:_J : imolemented in Phase 11
I l s dmplesiented in Phase 1§[
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Table .23 Economic Cost and Bencfit Stream of the Whole Project
' ' (Unit:US$,1000)_

Cost lerigation
Year Construction Q&M Replaccment . Total Benefit  Balance
i 7,635 7635 -7,635
2 9,443 29 S 9471 65 9,407,
3 7.8096 57 7,053 1170 -6,784
4 7,896 102 7,999 1,738 -6,260
5 2.599 148 2,147 27719 32
6 9411 181 9,592 3,165 6427
7 11,956 214 12,170 4,045 8,124
8 11,262 267 11,529 4,889 -6.640
9 12,336 332 12,668 6.106 6,562
10 9,252 185 9,637 6,698 2,939
I 25,782 447 26,229 8,030 -18,199
2 22,685 550 21234 9,154 -14,081
13 23,734 660 24,395 16,179 S14.216
14 17,460 791 18,251 11,960 -6,290
15 10,306 933 11,239 13,921 2,682
16 1,045 1,045 16,181 15,136
17 1,138 1,128 17,264 ' 16,126
18 1232 1,232 17,761 16,529
19 1.306 1,306 17,761 16,455
20 1,373 1,373 17,761 16,388
21 1,373 1,373 17,761 16,388
22 1373 1373 17,761 16,388
23 1373 1,373 17,761 16,388
24 1,373 1,373 17,761 16,388 .
25 1,373 1,373 17,761 16,388 -
26 1373 249 1,622 17,761 16,139
27 1,373 1,152 2,528 17,761 15.236
28 1,373 1,373 17,761 16,388
29 1,373 on7 2,009 17,761 15,671
10 13713 - C223 1,5% 17,761 16,165
3 £,373 1,755 3,128 17,76} 14,623
R 1,373 804 2,177 11,761 15,584
13 1,373 314 1687 17.761 160714
34 T1373 : 133 11961 16,388
is : ; 1,373 402 1778 2 11761 15,986
36 1,573 244 1.617 17,761 16,144
37 : 1,373 276 1,649 17,761 16,112
38 1373 1,601 291 17,761 14,787
39 1,373 472 1,845 17,761 15,916
40 1,373 1,09 2464 17,761 15,207
ai 1,373 1,373 17,761 16,388
42 1373 1,373 17,761 16,388
43 1,373 1,373 L 17,761 16,388
44 1,373 1,373 R T A 16,388
45 1,373 1,373 © 17,761 16,158
16 1,373 1,373 17,161 16,388
47 1,373 1,373 17,761 16,388
48 1,373 1,373 17,761 16,388
49 1,373 1,373 17,761 16,388
50 1,373 1,373 17,761 16,383
51 1,373 1,373 17,761 16,388
52 1,373 1,373 17,761 16,388
53 131 1,373 17,761 16,388
54 1,373 1373 17,761 16,358
55 ' : © 1,313 1373 17,761 16,388
: 189,653 59,251 9,300 258,204 792,259 534,055
ERR= _ 19% '
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. Rcmarks

Table 1.24

Average Farm Houschold Fconomy wihtout and with Project Conditions

(unﬁ : 000 kip}

Without Project Condition

With Project Condition

Main ceop Colfee Shsh&Buin Lowland Rice _K\'c-mgc Coffce  Lowland Rice  Averape
“No.of HH.*} {1,631 (Lo12) (2,025) 4.671) (1,893} (6.598) (8,791)
__ Farm size 207 ha 1.19 ha 1.00 ha 1.91 ha 246 ha 2.50 ha 2.49 ha
1. Gross Inconie (564) C1¥] (432) 715 (3,572) (2.454) T {2,691)

- Farm Income 564 142 382 437 1572 2,454 2,694
.-Non-falm irufon;c '0 75 50 38. 0 - Q0 )

2. Production Cosl 125 26 35 65 643 314 777
3. Net Income 439 390 397 410 2.928 1.640 1917
" 4. Living Expenses (429) (390) (397 (407) (1,535) {1,535 - (1,335)
- Food item 33 1303 309 - 316 874 . . 8M 874

- Non-food item C 96 - 87 R 3 91 66} 661 661

5. Net Reserve 10 o o 3 _L3__ 104 282

Note : Average is weight average based on No. ‘of houschold (H.H) ‘
Cofliec price is using the 2005 future price based on the World Bank Price Proipcu I994
' No. of H.H. is the number of beneticial farmers. :

The living expease of larniers with pro;u.l condition are apphcd the data of presenl average houschold -

expenditure in Urban arca’

(source : Agricultural Scctor Memorandum, IBRD, 1995)
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Ms = 0.05 x (':)\/ (3
_ N
w\ o

. ‘/Qa; RO+ R3 + Ma

Figure 1.17 Concept of Water Balance Calculation
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