


6 Participatory watershed management plan
6-1 Objectives of the participatory watershed management plan

This plan will be made aiming at "continuity of development." Concretely, development will
be carried forward while harmonizing with the natural environment from the viewpoint of
watershed preservation. At the same time, watershed preservatlon will be developed by local
inhabitants independently and contmuously (mdependent development). This plan should be
made so that it will be able to contribute to this aim. Concrete plans will be made individually
for each zone. For voluntary preparation and execution of the plans with villagers'
participation, the following items should be aimed at. |

6-2 Usable land use |

63! Size of usable land . :
Lands for which a new land use will be determined are shrubbery land and grassland In order

to clarlfy the prospect of to what degree these lands will be able to be used as cultivated land, |
pasture or forest land especrally from the vrewpomt of populatron increase as a cause of
wasting watersheds, an estimate is made on the following assumption.

Land for cultivation: The size of cultlvable 1and per family is assumed as follows
* Mantasoa zone - 3. 5 ha ‘
'Tsmzompanrry zone -- 4 ha : ,
A comparison between cuitrvable area and present area is shown in
Table IV-3. ' ,
Pasture: It is assumed that the land per one domestrc ammal (cow)
bred at the present should be 1 ha. ' :
Land for tree planting The srze of land for tree plantmg should be obtalned by deductmg the
' size of land for farmmg (Whlch can be increased in the future) and the
size of a pasture from the size of the present grassland The ex1st1ng'
- shrubbery land should bc included i in land p0331ble for tree plantlng
Note: If the average famlly size is 6 or 7 the culuvab]e area is 2 of 3 ha (lhe
result of interviews wﬂll vrliagers) Therefore the above mentroned srzes have. |
| been assumed as the future culuvable sizes. For pastures, the dry rrverbed the _
perrphery of cultivated land, etc. are generally used. As vrllagers do not have a

clear and accurate yardstr_ck, 1ha per cow has been as_surned

Table IV-4 shows the sizes of usable land estimated based on the above-mentioned ~
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assumptions. For the details of the calculation, see Annex 53,

Table [V-3 Sizes of cultivable land per household and the present situation

Unit: ha
Zone A C D E
Maniasoa zone '
Size of cultivable land S 33 3.5 /
Present situation S 3.0 1.7 /
Tsiazompaniry zone
Size of cultivable land 40 4.0 4.0 4.0 .
Present situation 2.2 3.1 2.9 1.8
_ Table IV-4 Possible area for land-use
(1) Mantasoa zone _ : : _
Classification/zone ' - C D Total
Present Grassland : 403 1,369 1,772
situation | Shrubbery land 117 - 721 : 838
Grassland  with the present 403 : 1,369 1,772
Plan of use | conditions . '
For cultivation - ' : 34 238 272
For pasturage o 54 : 90 - 144
| For tree planting L . 315 04 1,356 .
: .. | Shrubbery land (for tree planting) R L YA o721 838
Relevant vxllagc (number of households) Andrcfamvorona Ambohimanjaka
: {67) N (132)
(2) Tsiazompaniry zone : '
Classification/Zone  + R A -C D 21 E - Total
_ |Present . |Grassland . : . 2,601 | 1,576 . 10,268 3,010 - 17,455
situation - [Shrubberyland =~ 92 . 46 - 631 138 |, 908
Plan of use |Grassland — with - the 2,601 1,576 10,268 3,010 - 17,455
- |present conditions ' ' N
For cultivation : 603 427 - 1,124 220 2,374
_|For pasturage .~ - 630 | 1,071 1,748 30 3,479
For tree planting -~ | - 1,368 _ 78 7,396 12,760 11,602
Shrubbery land (for tree - 92 46 - 631 139 908
planting) R o . o
Relevant village (numbcr of .. . |Andriatsijo ~ [Morarano |Analamihoatra, |Ankazo-
households) : " {Angodon-  |etc. . |ete. Elo
S o godona - 5 villages |5 villages . S
335y - @ (,022) (100)

. (2) S1zes of rcfforestable land e _ _
Among the sizes of usablc land mentloncd in (1) abovc thc summary of sizes of rcfforestabic
land is as shown in Table IV-5. '
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Table IV-5 Size of refforestable

Division/zone A C D . E Total
Mantasoa zone - _ :
Grassland / 315 1,041 o/ 1,356
Shrubbery land / 117 721 / 838
Total ] 432 1,762 / 2,194
Tsiazompaniry zone o » . R '_
Grassland 1,368 78 7,396 ] 2,760 11,602
Shrubbery land : .92 46 631 139 908
Land prepared for tree planting 0 2 14 0 16
Total 1,460 - 126 8041 2,899 12,526
Total ' 1,460 558 9,803 2,899 14,720

Note: This table does not include the ZODAFARB target area of 2, 330ha which is eastern area of
the lake managed by Ministry of Water and Forests. '

6-3 Basic concept on formulation of the plan

6-3-1 Unit used for formulatlon of plans _ : _
In maktng a part1c1patory watershed management plan, the followmg pllot studies (heremafter
~ referred to as "PS“) were conducted in order to ascertain fea31b1hty In a PS, after selection of
4 model villages in zones (zonal d1v151ons) that were detemuned accordmg to the conditions
inside the watershed a plan was made carrled out and evaluated by the v111agers themselves
(see Part 2). B . : o
Accordmg to the results of PSs, the contents of plans scales of prOJects outCOmeS of
execution and so on depend on forms of village (soc1oecon0m1c condltlons and natural B
' cond1t1ons) At the beginning, it was eon51dered to use a zone, an area divided accordmg to
d1fferences in conditions of areas, as a unit for making partxcxpatory plans It is, however,
Judged from the results of PSs that utilizing a narrow unit based on a village rather than a
wide unit based on a zone will result in a plan more su1table for the actual condltlons
_ Therefore v1llages to be covered by the plan are d1thed 1nto three types (groupmgs) based on
indexes of socioeconomic conditions. Then w1th each group as a unlt the comprehenewe |
partxc1patory plan is to be made. | , . R
In the stage of execution, mvesttgatlons of soc1al economlc condmons (by RRA or another
method) will be carried out for each village. After graspmg the charactensncs of the v1llage a' '
detailed plan with v1llager9 as the nucleus w1ll be prepared and executed '
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The classification of types of villages is as follows:

Village type | Classification index : Target villages
Faclors of village formation | Structure of working

Type 1 Hvacuation due to dam|Simple Angodongodona
construction (agriculture + fishery) Andriantsijio
Type Il Natural formation Mixed - Andrefanivorona
: o . (agriculture + wage labor + charcoal making) jAmbohimanjaka
Type UI Natural formation Simple Anosivola
(agriculture + [ishery) Andohariana
Morarano
Ambohijanaka
Kelimafana
Ankazotelo

6-3- 2 PrOJects to be covered by the plan

In the PSs 11 kinds (fruit -tree- production, productlon of compost, hedges, fodder productron
production of young plants, tree plantmg, ZODAFARB charcoal- makmg, fish farming in rice
fields and srnall sized hydroelectric power generation) of prolects were executed in 6 fields
(agnculture agroforestry, forestry, forest industry, flshery and somal mfrastructure) The
results were analyzed for the rate of v1llagers part1c1pat10n the degree of spread/achlevernent
~ of technique and villagers' responses, all of which were classified by zones and projects.
Based on those resuits, pro;ects to be covered by the part1c1patory watershed management plan
is to be selected according to the followmg criteria:

@ A pro_}ect should be necessary for the watershed management

- @ A project should be able to be carried out by villagers.

© A project to ‘which villagers' responses_ are negatrve should be excluded.

Accordlng to the above- mentxoned criteria, among projects executed in PSs, techmque in the
field of forestry to lmprove coppice forests and techmque in forest industry to make charcoal
are cxcluded frorn prolects to be covered by the participatory watershed management plan.
: The techmque for copp1ce forests 1s poor in practlcal cfectiveness became villagers' interest is
low and a saw a tool used in thlS techmque is d1ff1cu1t to be accepted by villagers. Charcoal-
makmg techmque faces difficult acceptance by v1llagers because it has low technical effect.
For these reasons, the above-mentloned operations have been determmed to be excluded from
prolects to be covered by the plan Small- srzed hydroelectrlc power generatlon is also
| excluded from the plan because it was executed as a spec1a1 case for Analam1h0atra Vlllage
' As a result the plan is to be made covering 8 krnds of pro;ects in 4 flelds

| 6-3-3 ijects to be covered by the plan, class:ﬁed by vrllage types

" (1) PrOJects to be covered by the plan : .
Pro;ects selected in"1" mentroned above are - not equally accepted by all local vxllagers there
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are differences according to environmental conditions (zonal divisions) where villagers live. A
different zone (zonal division) has a different degree of villagers' response (interest).
Therefore, it is realistic to make a participator)} watershed management plan separately for
each zone. At the same time, even in the same zone (zonal division), the degree of interest in
each project differs according to the life-running conditions of individual villagers. For these
reasons, it is judged reasonable to make project plans with consideration given to the rate of
villagers' participation (practice) in and responses to each project, based on the results of the
PSs. '

According to the aforerrlentioned basic idea, the projects to be covered by plans sepérately
made for each zone have been determined as shown in Table IV-6.

Table IV-6 Projects to be covered by lans scparately made for cach zone

Agriculture . Agroforestry : - Forestry . - . Fishery
Village | Fruit trees | Compost |  Hedges | Fodder | Production ; Tree planting | ZODAFARB|  Fish ..
type _ o - | of young o - | farming in
2 ' L . ' ' o plants S - - rice fields
1 Qo ® | © @ ® e | O @
m | e ® o e | O - ® . @ o

Note: @ mark indicates 'projeots to be covered by plans separately made for each zone. N

(2) Contents of projects : - _ :
The contents of projects to be 1mplemented under thls plan are as follows:
Agriculture:

Agricultural prolects are of two kmds the plantmg of fnnt trees, and thc product1on of
compost. ’ : R '
The results of PSs have proven that the plantmg of frult trees isa pchct m wh1ch v1llagers
interest is high. As species adaptable to the locahly, pcach plum persnnmon apple, pear, |
ete., which have been already selected by specialists in fruit trecs planted and cultured, are
included in the plan These mlght be changcd howcver accordlng to the futurc growth of
' specws planted under PSs. Places sultablc for plantmg and culturc are those trees will be
well cared for, such as in the v1c:1n1ty of houses. Partlcularly with future sale taken 1nt0 )
cons1dcratlon as well, half (SO%) of partlc1pat1ng households should be the targct ratio for
women's partxc;1pat1on If young plants arc obtained from a remotc place they should bc :
cultured in a young plant field for a certain period and should be plantcd in the actual s:te
after acchmatxzatmn to the envuonment and recovery of- v1tal power L
The productmn of compost is a pro;ect which is by all means necessary for 1mprovement of =
' land producnwty, but a shortage of compost matenals is a problcm However combmed
with the spread of spccxes introduced for agroforestry, actxvc dcvelopmcnt of the prolect is
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expected, The production of compost will be carried out as women-centric activities partly
because it is light work. '

Introduced spécics: Kakier, Pecher, Papayaer, Oranger, Poirier, Prunier, Pomimier, Avocatier,
etc. '

Agroforestry:

We plan two projects that include hedge laying. Hedge laying in this context means the
planting and culture of hedge plants such as shrubs and grass in order to prevent soil
crosion and soil surface outflow from Tancty cultivating Jand. It also includes the planting
and culture of leguminous plants to recover fertility of the soil of fallow fand. Particularly
in T31azompan1ry zone, in order to prevent pullies from gcncratmg from waterways in
fallow land (tanety), planting and culture of hedges will be executcd rigorously in upper
waterways. As to the foddcr producuon, v111agers interest is different among districts. 1t 1s,
however, feasible with use of fallow land and technology similar to farmmg work.
Therefore, it is consxdered that fodder production will be able to be comparatively well
accepted by villagers. Both hcdge laying and fodder producuon are delicate work and
“should be executed with the target ratio of women's parhclpatlon of 50%. :

As this kind of tcchmque is the first expcrlcnce for villagers, the pl’OjGC'[ is }mplemented
with technical guidance. -

Possible specxes to be mtroduced are as follows _
, Hedge : Tephrozm vogelu, Crota[ralza gralamaa, Vetiveria ztzamotdes Cassia
N rotundifolia, etc. . :
Fodder productlon Penissetum purpureum, Brachar:a spp, Setarta sp, Avome sp.,
Stylosanthes spp, etc.
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(1) Cultivated land

xl[ L ‘{/ \U /N

Terrace ____-__'_'__~__Irr|gated ' ':
rice field

m;ﬂ_)f‘tfforeslatio:a—' Tanety; .

(2) Pasture

——Afforestation

Pasture —-Arisin — River “——

Vetwer grass

Figure IV 3 Bas;c uses of land

Forestry:

Forestry actxv1t1es are productlon of young plants and tree plantmg Tree plantmg is divided
into two kinds according to places of planting: general tree plantmg in land owned prlvately,
and ZODAFARB (tree planting in state land govemed mainly by the Mlnlstry of Water and
Forests). oo - ‘
 For the productlon of young trees, ]omt work is rattonal from the v1ewp01nt of technlcal
- guidance. In almost all villages, hamlets are scattered in a w1de area, and _]OIIlt work is apt -
“to be in name only for young plant work that routinely requlres shon-tlme care. Therefore
it is important to locate young plant flelds in places that are near hamiets and where work is
practically possible for each parttCtpant - e :

It is then Judged that the number of young plant ﬁelds to be made w111 be 1arge In laymg
plants 1t is necessary to pay attentton to the fact that the way of laymg dtffers for young
plants in pots and for those Whose toots are exposed The economical way in the former
case is to Iay young plants densely in the young—plant bed, whxle, in the latter case it is to

| lay plants with consideration gwen to spaces between them Although m pot young plants

are evaluated to have a high rate of rooting, they are apt to be avo;ded by v1llagers because :
they requtre much iabor.
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It is, however, desirable to partly include the production of young plants for the purpose of
planting in places with poor soil conditions, such as ridges. Then one third of total young
plant production will be planned as in-pot young plants. As the technique of raising young
plants is the first such experience for villagers, technical guidance is indispensable for
economical and sound production of young plants. Work to culture young plants is suitable
for women because daily management is important. In this sense as well, this project should
be executed with the target ratio of women's participation of 50%.

Although tree planting activities have been camed out with men as the main part1c1pants it
should be executed with the target ratio of womens participation of 50% in the sense of
securrty of women's economic base as well. Tree plantmg is a technique that villagers
themselves have carried out up to now, and can be conducted without special problems.
Vlllagers naturally select plantmn places that do not hinder cultivation. Furthermore, they
tend to select places remote from their hamlets Forestry activities are to be executed with
consideration given not only to only preservat1on of cultivated land and prevention of
erosion but also to the basic placement as shown in Figure V-2, ZODAFARB is to be
carrled cut accordmg to procedures determmed by the Mmrstry of Water and Forests.

. Specres of trees to be pianted ' .

. Eucalyptus robusra, E. camaldulenszs, Pmus patula Cupressus pyramtdahs etc.

F1shery :
Fish are an 1mportant source of protem for people in hamiets even in piaces temote from
' -_lakes because food matenals that are sources of protein are poor.
Therefore, fish farrnmg in rice fields is an 1mportant pr()]ect for improvement of v1llagers
- diet, Fish farmlng usmg 1rr1gated fields after paddy rice is harvested (in the dry seasoa) is of
~ high interest to vdlagers Water is indispensable for fish farmmg For this reason, these
| operatlons help to raise mterest in forests from the v1ewp01nt of securlng water.
_Although the productlon of fry by rearmg parent’ fish is desirable, it is accompanied by
: technlcal dlfflculty and i is uncertain. Therefore, under this Management Plan, plans should
be made on the assumptron that fry will be purchased and dlstrrbuted to partrcrpatmg
v111agers In the selectlon of flSh farmmg ponds it is necessary to select places where
' damage at the trme of a cyclone will be able to be reduced If the upper part of an jrrigated
- 4f1eld is covered with a forest, it can be expected that damage will be reduced more or less
by the time lag of the outflow of ramfaH o
Fish famnng activities should be executed w1th womern as the mam part1<:1pants s1m11arly to
 the productlon of compost because it 1s surtable for women since it requires daily
_ ._management mcludlng feedmg '
. Species of fish to be cultured
Royal carp, Tllapla etc



6-3-4 Precondrtrons on formulation of prq;ect plans classrfied by village types
In maklng a project plan separately for each zone, it is necessary to carry it forward after
certain conditions are satisfied. For this purpose, a plan should be made with the following
items as preconditions: '
Villages 1o be covered by the plan:
Ambatolana Village in Zone A is excluded from the plan because it is near a town and
| under unaided development In Zone C, vrllages within the target arca only are included,
and those con31stmg only of hamlets are excluded.
Analamrhoatra in Zone D is excluded from the plan because 1ndependent executron is
anttcrpated Vrllages to be included in the plan are shown in F1gure Iv- 1
_ Number of households _
~ As the county office (cornmune) does not know the accurate number of households, the
safety rate is seen and then round numbers are used.
The percentage of households with 1nterest _ : .
The percentage of households with mterest in thrs context expresses the degree of
households interest in each pro;ect as a ratio of households w1th interest to all households
in the village. It is the percentage (%) of expected participation m_each project in each
village. Based on the actual results in PSs, the perCentages of households with interest is
expected as follows: | o '

. Agriculture Agroforestry - 5 .. Forestry - = o7 . ~ Fishery
Village Fruit Compost | Hedges | Fodder | Production of |Tree planting| ZODAFARBE | Fish farming in
type irees : : L youngplants | . - ' i rice ficlds

I 10~25 25 5 5 220 Lo 20 Lo 10

It .30 - 25 30 7/ 15 T A a4

L 36 30 30 30 50 - 56 ' 30

Note: As to ZODAFARB, it is assumed that half of houscholds will participate in tree plantmg planting and culture and
one-third in the production of young plants,

Execution of the plan A plan should be executed in each vrllage over in the term of 3 years
In the first year, the plan should be made (by the PRA method) and in the second and third
years the plan should be executed Although the orgamzauon will be set up in the first year, '
substantial actrvrtws wrll start in and after the second year. Judgmg from the results of PSs as
members of the orgamzatron wrll be short of experience and knowledge and be puzzled in the
_'f1rst orgaruzanonal activities, the activities will not become completely 1ndependent In order
for members to become skrllful in orgamzatronal actrvrtles, it is necessary to repeat the
pracuce in the next year Therefore a two-year practice perrod is to be expected The plan '
shouid be carr1ed out by the self-management of villagers in and after the fourth year In thrs ‘
plan, projects for three years should be planned for each vrllage

' 63- s Implementatron schedule of the plan _ _ _
Areas to be, covered by the plan are spread over two d1str1cts, Mantasoa and Ts1azompan1ry -
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The road situation is bad, and travel takes much time. In order to execute the plan efficiently,
it is necessary to cxecute it collectively as much as possible in a sphere of action of each year.
Based on the above-mentioned strategy with the execution schedule in each year determined
as shown in Table IV-7, plans are to be made. According to the schedule, one round will be
made for all villages to be covered by the plan five years after the start of the plan, Then, the
situation of execution will be evaluated, and minimum follow-up measures will be discussed
if necessary for achievement of independent execution,

- Table TV-7 Ekec'ution schedule

Type | Village 0 1% year 2 year 1 year 4™ year 5™ year 6" year and
: - - o after
I |Anddanisijo  ( 60) A Planning Execution | Execulion | Independent | Independent | Independent
_ ) execution execution execution
Angodongodona (280) A " “ o o “ o
I {Andrefanivorona ( 70) C Planning Execution | Execution | Independent |Independent| Independent
_ - : : execution execution execution
Anbohimanjaka (130) D Planning " n o * B
M | Morarano soafirai-Sana C Planaing Execution | Execution |[Independent| Independent
. (140) ' execution exccution
Ansivola “(100$) . C “ * * ot S
Andohatiana {70y - C M "o " P o
Ambohijanaka {560y . C Planning Execufion Execution | Independent | Independent
- R . execution execution
Kelimafana (219~ C - v " " N
Ankazotelo (10 E Planning | Execution | Execution {Independent N
- ' ] o : ) ' s execution
Analamihoatra D | Independent | Independent | Independent | Independent | Independent | Independent | Independent
- execution execution execution execution execution execution execution

Note: Zone D, Analamthoalra, includes two vili: jes, Anovendriana and Kelialina. Figures in parentheses are the number of houscholds.
Total number of houscholds: 1,720 (excluding Analamihoatra)

Numberrof households siarting in the first year: 540 ‘

Number of households starting in the second year: 410 .

Number of households starting in the third year: - - ]

6-4 Project plen class'ified hy village types

6-4-1 Annual quantlty uf operatlons
" The annual quantity of operat1ons should be calculated based on the number of households
Each prOJect is to be executed thh a household as a unit, If each household has too great a
quantlty of operatlons it will brmg about a conflict with agnculture in labor allotment, which
will make it impossible to execute the plan. Calculation of annual quantlty of operauons based
:on households will also prov1de materlals to judge the p0331b1l1ty of execution. '
_ The quantlty of operatlons per household has been determined for cach project from the
results of PSs. Based on this, annual quantmes of 0peratlons have been calculated with the
number of pamcxpatmg households, quantities of operations per household labor requ;red for
| each unit of operation, requlred tabor per household and so on. Table IV-8 shows an exarnple
of the calculauon in the case of agnculture The ealeulatxon has been made for each project in
_ the same way For the results of the calculatxon see Annex 55. - '

Tzlljle IV-S Exarr'iple of oalculetion of .annulal .quantity'of 'the project (Example of egriculture)




Agriculture 1') Planting of fruit trecs

Village type I ! 11
Relevant village Andriantsijo Andrefanivorona | Morarano
Angodongodona | Anbohimanjaka Ansivola
' Andohariana
_{Ambohijanaka
Kelimafana
Ankazotelo
Number of households 340 200 © 1,180
Rate of interest {%) - Andrian. 25 30 36
' Angodon. 10 :
Number of households having interest in the project 43 153 425
Quantity of operations (number of trees) per 20 20 20
household :
Labor per unii (person-days/tree) - 0.7 0.7 .07
Labor required for a household (person—days) 14 14 - 14
Total labor (person-days) 602 . 840 5,950
Total quantity of operations (1,000) 0.86 120 8.50

. Labor per unit:
- planting , .15 for rearing.

2) Production of compost

1 man-day for digging and putiing compost, 0.5 man-day for tree; 0.05 man-day/tree for

Village type S nm . - 111
Relevaat village Andriantsijo Andrefanivorona Morarano
' : Angodongodona Anbohimanjaka Ansivola
' ' ' Andohariana
‘Ambohijanaka
Kelimafana
f : L ' L Ankazotelo
Number of households - 340 . © 200 1,180 -
Rate of interest (%) 25 25 S 30
Number of households havmg mlcrest in the 85 - 50 "354 -
project o o
Quantity of operations (number of trees) per 3 25 2.3
household : ' : e
Labor per unit (pcrson~daysllree) 1.5 1.5 1.5 °
Labor required for a household (person-days) 4.5 3.75 375
Total labor (person-days) 383 - 188 1,106
Total quantily of operations (unit) 235 125 . 885

Labor per unit:

1 man-day for loading, 0.5 man- day for mixture; 1.5 man-days in total. As it is assumcd that

materials are gathered on the way from daliy farming work, labor to gather materials was not

included.
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The summary of (annual) labor per household required for each project is as shown in Table

V-9, Village type III has the most labor, which is about 100 days per year. What requires the

most fabor of all projects is tree planting. However, tree planting may not be additional new

project, because it has been traditionally conducted. With consideration given to the facts that

each household rarely participates in all projects and that each houschold has 3 or 4 producing

laborers, it is judged that the quantities are reasonable. According to the schedule shown in

Table IV-10, it is also found that the project is possibly implemented without overstrain as a

_ whole..

Table 1V-9 Requiréd labor per household for each project (for a year)
: Unit: Man-day
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Village Type 1 1 111
Agriculture _ :
Planting of fruit irces “ 14 14 14
Compost 4.5 3.8 38
Agroforestry
Hedges 2 -3 3
Fodder 2 /. .2
Forestry _
© Production of young plants 8.2 123 o123
Tree planting - ' 25 41 S 38
ZODAFARB 14 i 20
Fishery _ i '
Fish farming in rice fields 4 v "4
Total 797 79.1 102.1
Table IV-10 Crop calendar o
(1) Example of Ambohijanake Village in the Mantasoa zone
~ Month Jan. Feb. | Mar. Apr. - May | Jun Jul. Aug.. Sép. Qct. | MNov. | Dec.
Classification of : » — 4 >
rainy ar dry S€a500 | Rainy season Transition perind Dy sas00 Transitlon period Rainy scason
Rice crop Rice reaping |Rie espieg, | Rie reaping " {lowing  |Sced sowing. rice phaniing
Potato S
cultivation Phawing - Harvealing O
Hillside upland « »
farming : -
s ; - »
Charcoal making
R : < i
Fishery . S
. Farﬁadiﬁaﬂa . “ >
© . . | DUSY Tarmmig i . ;
o season : @ @ © © © O
* | Production o7 e . P ——p*
youhg planis . ’ Prepatation of oussery
Affdfcsté!ion: » <




(2) Example of Analamihoatra Village in Tsiazonpaniry zone

Month Jan, Feb. L Mar, 1 Apr. { May | Jun Jul, Aug, | Sep, Oct, | Nov. | Dee,
Classification of b » | > ot
rainy or dl’Y SCAS0A|Rainy scatan Transition Dy season Traasitlon Rainy scason
j. -l
P <
Rice Crop Rice reaping  [Rice reaping . Plowing. Seed sowing, rice planting
Potalo « 4 L
cultivation Plowiag - IHarvesting  |Hurvesting-glowing Hasvesting
Hillside upland » <
farming :
Fishery .
il
>
Famadihana -
—‘B'usy'rzm'mn'g
season . o) Q © (&) @) ©
Proguction of > ——of
young piants Preparation of purstry
Afforestation v 5
6-4-2 Annual pmject plan classified by village types

Projects will be cxecuted in each year according to the project executlon schedulc (Fabie IV-
75 stated above. In all villages, a plan will be made in the first year, and it will be exccutcd in |
the second and third years. Table IV- 11 shows quantltxcs of planned projects classified by
village types for each year. The starting year is different among villages, and one round wﬂl be
completed for all villages 5 years after the start of the plan. For thc details of the pm]ect plan,

see Annex 56

Table IV-11 Annual p[‘OjCCt plan classified by VIIIage tvpes

Village type 2" year 3" year 4" year 5™ year
I - Agriculture - Planting of fruit trees (1000] ~0.86 0.86 ' '
Production of comnostj unit) 255 255
‘Agroforestry  Hedges (kg} 17 17
: Fodder production ( 100} 17 17
Forestry Production of young plants (1000) 68 68 -
Tree planting (1000) 561 56.1
. . ZODAFARB (1000) - 119 119
Fishery Fish farming in rice fields (100) - 34 -~ 34
I - Agriculture  Planting of fruit trees (1000) 1.2 1.2
~ Production of compost {unit) 125 125
Agroforestry Hedges (kg) 20 - 90
Forestry - Production of young plams { 1000) 45 45
.~ . Tree planting (1000) 45 ° 45 SRR BT
|1l Agriculture  Planting of fruit trees (1000) 2.96 850 | 554
_ " Production of compost (unit) 308 885 | 578
Agroforestry Hedges (kg) . 185 531 347
: . Fodder production 100) . R < I 354 231
Forestry Production of young plants (1000) 3075 | 7 885~ 5775
Tree planting (1000} o 256.25 737.50 48125
. - ZODAFARB (1600) - I ~ 51.25 14750 | $6.25
Fishery - Fish farming in rice fields (100) 123 - . 354 231
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Village type =~ 2" year 3 year 4™ year 5" year
Total

Agriculture - Planting of fruit trees (1000) 2.06 5.02 8.50 5.54

: Production of compost (unit) 380 688 - 885 578
Agroforestry  Hedges (kg) _ 107 292 531 347
Fodder production (100) 17 140 354 231

Forestry Production of young plants (1000) 113 420.5 855 5775

: . Tree planting (1000) - = 101.1 357.35 737.50 481.25
ZODAFARB (10003 ' . 11.9 631.5 147.50 96.25

Fishery Fish farming in rice fields {100) 34 157 354 231

The results of the calculation of annual quantity of operations related to tree planting are as
shown in Table IV-12. Tree planting covering 623 ha (524 ha of prlvately owned land and 99
ha of ZODAFARB) w1ll be carried out in a year,

Table 1V-12 Quantl ty of annual productlon of young plants and size of lantmg

- Village type I 11 it Total
Quantity of production of ynung plants 68 - 45 885 998
(1000 plants) L . S -
Tree plantmg land personaily owned - 35 - 28 - 461 ' 524
(ha) ~ | ZODAFARB - 7 Noapplicable | .. 92 = - {:. 99
Total e L L 42 C .28 . 553 623

Note: 1. Sizeis calcuiatcd on the assumpnon that piantmg space is 2 5 mx 2.5 m.
' 10,000/6.25 m® = 1,600 trees/ha :
2. As 1/2 of the figures in Table IV-13 is shown hcre, figurcs of Type III do not correspond with those in Table IV-
11. If the projects continue in and after the fourth year, the quantuy of annual operanons will be as shown in tlns
table, . .

6-5 Tota_] qnantity of opérations dassified 'by v_iilage types

Tablc V- 13 shows the total quant:ty in each v111age of operatmn for the two years durlng
which pro;ects will be conductcd in this pr{)]ect _

Table IV 13 Quantlty of planned operatlons classified by vﬂlagc types :

- Agriculture - Agroforcslr)j - Fﬂreslry : Fishery
Village Fruit trees Compnsl Hedges Fodder Production of Tree plantmg ZODAFARB F‘St} farming in
wpe | 1000 i | tke) | (100 trees)| TOURBPIAMS 1 600 trees) | (1,000 trees) | i Helds
trees) 5 g (1000 trees) ” g (100 fishes)
1. - L72 510 34 - 34 136 112.2 - 238 : 68
1 L 2.40 250 - - 180 - S 80 e | 90 - L.
m - 1766 -1 1,71 1,063 780 LM 1,475 205 - 708

© | Total 21 12 2, 531 1 277 : 742 1,996 1 677.2 3188 - T

Note Quannty of operations is lotal of quanuty in each v1llage for two years '

- On the assumptmn the 1 600 trees are planted per hectare the size of tree plantlng amOng the

B _ total quantity of pmJects w1ll be 1 247 ha (1 048 ha owned by 1nd1v1duals and 199 ha owned

by ZODAFARB) I v1llagers contxnue operanons mdependently in the v1llages in and after the ._ .
fourth year (see Table IV —7) it 1s expected that the size of tree plantmg wrlI be 4, 700 ha after
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10 years, as shown in Table IV-14.

Table IV-14 Size of trec planting after 10 years (expected)

Village type [ |} 11 ‘Total
Quantity of production of young plants 612 405 . 6,503 7,520
{1000 plants) : : '
Tree planting | Land personally owned 316 253 : 3,387 3,950
(ha) ZODAFARB 67 No applicable - 677 744

Total 383 253 4,064 - 4,700 .
Note: Size is calculated on the assumption that planting space is 2.5mx2.5m.

10,000/6.25 m* = 1,600 plants/ha

As shown in Table IV-5, the total of afforestable land is about 15,000 ha. The afforestable area
is different among arcas (zones) Zone C has afforestable arca of 558 ha, which is the smallest.
“There are four vrllages located in this area whose types of vrllage are I and 111 (See Table IV-
- 7.} The expected annual area of planting and culture in these vrllages is about 150 ha, and
~execution of tree plantmg will be completed after about four years. As there is land to which
ZODAFARB is applred in the periphery, tree plantmg will be possrble if v1llagers want to do
“so. Other areas (zones) have suffrcrent land so that tree plantmg w111 be able to be
contlnuously carried out for 20 years or longer Tree plantrng, the main “project in the
participatory watershed management plans, is actually in the 31tuat10n where 1t is possrble to
 continue long-term operations. '

6-6 Conduct of ZODAFARB

ZODAFARB is a program to transfer national land to vrllagers on condrtron of tree plantmg It
is a measure to promote tree planting and also to preserve forests. Thrs program wrll be a great
incentive to promotion of tree planting because the rrght to land can be obtamed in this
program On the other hand, places of tree plantmg will play a role as buffer zones for
preservatron of natural forests left by forest management carrred out together wrth vrllagers in
one united body ("forest management guided by vrllagers“) From these pomts of view, this
was selected as a project to be covered by this plan . ' :
Places where tree plantmg is to be camed out accordlng to thrs program are on land malnly
governed by the Ministry of Water and Forests in the target area. In the selection of places to
be included in the plan, it is necessary to be mrndful of rnakmg the placement of forests well
balanced with the surrounding environment wrth hamlets as a center A place should be
selected not merely because it exists but with due consrderatrons grven to effectrve placement'
from thc vrewpornt of preservatron of the downstrearn area securmg of water sources and |
| effrcrency in transportatron of young plants as well as the future way of practrce ) B
Execution of thrs program is to be camed forward accordrng to a frxed procedure prescrrbed -
by the law or the like. Table IV- 9 shows the procedure carried out in PSS upon deliberation
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with the Ministry of Water and Forests. Tree planting will be carried out in accordance with
this, It is necessary to afforest while giving heed not to ignore the procedure due to a rash start
of execution, Matters that should be especially kept in mind are preparation of a sketch map of
the selected place, indication of the site (with stakes or other markers), obtaining villagers'
consent and impartial allocation of the places to be afforested among participants. According
to the re_sutts of PSs, viliagers will be able to make indication of the site and prepare the
sketch map by t_hemselves with local guidan_ce. It is"judged that, if there is guidance from the
Ministry of Water and Forests, exccution without causing a burden to villagers will be
possible. | '

Table TV-15 Procedure of execution' ..of ZODAFARB

Procedure of execution : Undertaker of €xecution
1. Activities to educate/enlighten villagers Ministry of Water and Forests, NGO
2. Clarification of borders _ o o
- Confirmation of national or private land =~ | Ministry of Water and Forests, NGO
- Lot-dividing work =~ =~ . | Villagers '
Preparation of a map of the project area | NGO
3. Preparation of request letter - | NGO, villagers
* (3 kinds of maps, minutes) ' R '
4. Submission of request letter -~ - - Villagers
5. Public disclosure of documents Prefecture
6. General assembly in the village o
- Formation of a v1llagers committee - !'Villagers
- Allotment of lots - . | Villagers ' : _
. - Rule making - . = ' ' Ministry of Water and Forests vﬂlagers _
. - Contract between the Mmlstry of Water and | Ministry of Water and Forests, villagers
. Forests and villagers o '
7 Joint work o _ :
- Production of young plants thstry of Water and Forests v1llagers
- Preparation of planting ' NGO villagers
8. Seminar activities S - s
" - Prevention of forest fire, etc. - Mmlstry of Water and Forests v1llagers
9. Execution of tree planting NGO, villagers '

6T Eﬁttension'activites

| 6-7-1 ' Famtly plannmg : o _
':The purpose of this plan is management of the watershed The pomt of watershed
o management is preservatlon of the watershed through approprlate land use. For this purpose,
B the plan includes measures for appropnate land use. One of major causes that actually makes
. 1nappropr1ate land use unavmdable is a sudden 1ncrease in populatton Bven if appropnate
easures/ways for land use are taken, 1t 1s dlfflcult to achleve the purpose of watershed
management Thts problem reqmres time for the - spread because it is apt to be conmdered

~ taboo and needs men's cooperatlon As one Df the major rneans for watershed management 1t
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is necessary to adapt famrly plannmg (Planning Familial: PF). For planning and execution of

PF it is also required to give sufficient consideration from the viewpoint of gender, as stated

in Section 2-2, Chapter I, regarding the knowledge of the inhabitants, such as

mtsunderstandlng of pregnancy and contraceptive appliances, the non-understanding of men

- and the strong interest of women in PF. For this purpose, family planmng shou_ld be executed

on the initiative of women under the promotion of wOmen's active participation in watershed

management activities and rmprovement of women's status. Of course, it should be camed out

 with men's cooperation obtained. :

With “the existing system" and "action at the v1llage level" as keywords, activities to Spread

family planning will be taken as follows

0 _To ask the prefectural medical center (Centre HOsprtaller de District: CHD) and basic
medical centers (Centre de Sante de Base: CSB) that exist in each county for their
cooperation in advance, and schedule the dispatch of personnel in charge of the spread of
the PF that is adjusted to the schedule of vrllagers regular meetrngs for watershed
management activities. ' . _

@ To carry out enllghtenment activities (Informatlon Educatmn and Communrcatron IEC)

. assur‘ted by the PF-spreading staff at vrllagers regular meetlngs _

® To continue this program for a long time because it reqmres a change of v1llagers.
conscrousness o ' oL

@  To set up a sub- organrzatron of the Watershed Management Comm1ttee in each vrllage

and to facrlltate the acqursrtron of contraceptwes by community purchase, if necessary

6-7-2 Techmcai extension . _
This plan consists of not only forestry but also two other ﬂelds agrzculture and fishery.
Execution is impossible wrthout technical guidance from those concemed with agriculture and
fishery. Therefore, the plan is to be executed while obtammg cooperatlon from those i in charge
of spreadmg agrrcultural techmques and those concerned with the Ftshery Department For
this purpose it is 1ndlspensable to ask the organs concerned for cooperatlon in the central
stage and to obtain cooperauon through the orgamzatrons :

6-8 How to proceed in proje_ct'implementation

The pr()]ect plans stated above (in 6- 4 and 6- 5) were made on the flxed condrtrons and w1ll be
executed with the partlcrpatron of Vlllagers In the stage ‘of concrete executton a plan w111 be
_made with suff1c1ent time taken for one year on the assumptlon of the PRA. Then after.
villagers make 2 detailed plan that is actually feasrble, pro_tects wrll be conducted. At that time, -
a new plan will be made w1th the plan of this matter as one of models ' “

Consrderlno that this plan is based on the assumptlon of villagers' partrcrpatlon partlcularly
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women’s participation, it is necessary to pay attention to the following items [rom the
viewpoint of the results of PSs carried out.

~ Stage of preparanon
In order to solve problems related to presorvatlon of the watershed, it is important to make
villagers develop an active attitude particularly women’s acitive one, not a passive one. The
plan should be executed for villages that will be able to have such an attitude. Concrete
execution activities will be taken by an NGO that is rich in experience. Points to be
regarded are as follows:
® To establlsh the organizatmnal system where ministries concerned are united as the
main body of execut10n
':_® To select a quahﬁed NGO that has abihty of managemcnt and expcnencc in PRA and
_. on- the spot technique. :
O To clearly define the rcspons;abxhﬂes of the NGO. _
@ To make efforts to explain the contents of the plan so ‘that v1llagers w1ll be able to
| conscnt to them fully.
Stage of prcparahon of the plan: : :
For plans scverally made for each village, 1t is 1mp0rtant to with their own w1ts mcludmg
women make a plan that will be able to be contmuously exccuted. Assistance is temporary,
" ‘ot continuous. Motivation to make a contmual plan by efforts of v1llagcrs mcludmg
| women is an 1mportant pomt of plan rnakmg Points to be regardcd are as follows:
. ® To make a plan by PRA. . :
- @ To avoid holding workshops frequently and endeavor for €ffICICnt plan makmg while
takmg time. " '
® To make a plan thdt w1ll not rcqu1rc labor beyond the capac1ty of part1c1patmg -
houscholds as the plan will be cxccutcd in a umt of a housahold
| @ To makc a plan by consuicrmg geographmal cond1tlons and, as a unit, usmg “the area
that w1ll allow v111agcrs mcludmg womcn to part1c1pate w1thout dlfflcultles _
_ (Sf) To clanfy places whcre a concrcte pro;ect (espe01ally producnon of young plants and
,' trec plantmg) w1ll be executed in makmg an actxon plan o

Stage of executlon _ . - _

o Thls plan alms at estabhshment of v1llagers mdepcndence mcludmg women For this

o 'purpose itis lmportant to place the nucleus of plan cxecutlon on a V1llagcrs orgamzatlon It
| is also vital to respond flex1bly so that part1c1pat1ng v1llagcrs will be able to practlce
without dlfflcultles through momtormg dunng cxccutlon Pomts to be rcgarded are as
follows o B o : . _ :
(D Thc contcnts of the plan should be re confmned by v1llagers before thc start of the



project,
@ To execute the project while maintaining independence of the villagers' organization.
® To give consideration to proper and timely preparation of materials according to the
project exccution schedule in order to secure villagers' trust.
@ To positively accept villagers who want to participate after planning,
® To carry out monitoring by villagers themselves (under guidance of the NGO).
After becornmg 1ndependent
The volume of operations shown in thrs plan is only for the term of the plan (three years) It
is expected in this plan that the villagers will continue 1o carry out similar projects by
themselves after the finish of the term of the plan. Namely, the final goal of this plan is that
each project 1ncorporated in it w1ll become firmly fixed in lives of the inhabitants as a daily
actlvrty For this purpose, development of independence of the vrllages is intended in the
- improvement of women's status through women's active part1c1patlon It is consrdered that
~this will enable the continuous practzce of watershed rnanagement actlvrtles mcludmg
| farmly planning. : _ :
It is important to follow up contlnually in the process of viilagers' e‘recutlon For the concrete

way to carry forward the plan by PRA, “Guideline on the cornrnumty/vrllagers part101patron |
s prepared (see annex of “Pilot Study” in Part 2. )

7 Forest nianagement plan
7-1 Forest management princ_ip_les

| The objective of the forest management plan is the conservatron of the entlre forest

conservation area. In concrete terms these are zones B and E in Mantasoa and zone E in
| Tsiazompaniry, Zone B in Mantasoa prrnc1pally has hotels and secondary reSIdenCes Smce
there is only a srmple artrfrcml forest, the conservatlon of the landscape is essent1al in this area,
In zone E of the two areas the forest plays an essentral role for soil and water corrservatlon
and the prevention of soil outﬂow Natural forests subsist especrally in zone E and plays an
essential role in water retention. I\ must therefore be protected by preventmg the cuttmg of
' exrstmg natural trees which constitute the habrtat for precrous animal and vegetable specres
Consequently, these zones will be de31gnated as reservations for the forest conservatlon zone.
The management of these forests wrll be even more mdrspensable in the future.
_Based on the points given above (see 5. Overall watershed development plan) the final
objectrves of the watershed rnanagernent plan in the forest conservatron zone are as follows

® Conservation of the natural envrronment S Zone B

@ Secure supply of water sources L ' Zone E

‘To realize these ob]ectrves the forest managernent prmcrples must be defrned as follows for -
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- the formulation of the plan.
@ Qualitative improvement of the natural environment Zone B
@ Extension and conservation of the forests Zonec E

7-2 Forest management standards

Table IV-16 indicates the zones covered by the forest management plan, but only the forests
| will be covered. The forests are divided into national forests (under the responsibility of the
Ministry of Water and Forests) and private forests. Prlvate forests are all included in artificial
forests. Since their limits are not clearly established, it is impossible to classify them .by
surface. For cutting trees however, the authorization of the Ministry of Water and Forests is
required even for private forests. In this way, management is appropriately carried out by the
local official. The local CEF and TEF of the Ministry of Water and Forests are responsible for
forest management activities. However, they are limited in 1mplementln0 these activities and
in their management capaczty due to lack of finances and personnel The assignment of new
activities will be a problern As such, the aCtIVIthS to be defined under this plan will only be
lnmted to present act1v1t1es such as the i 1ssuance of perm1ts Due to this situation, the forest
management standards per zone were defmed as 1nd1cated below ‘The concrete plan w111 be
| establrshed on thls basrs

- Zone Forest management principles -~ - Forest management standards
. : B T .+ -+ | 1. Regulations for cuttings and fires -
B - Improvement of the natural 2. Balance between planting/cutting
environmenl quality - 3. Regulations on development -~
; ' 4. Recommendation for the planting of ornamental
trees
. _ : 1. Prohibition of tree-cutlmg in natural forests
"B Extension and conservation of the 2. Regeneration of vegetatron through natural
' forest _ : means
' 3. Management of the forest at the mnlatwe of the
' vrllagers :

~ Zone B prlncrpally 1ncludes amftcml forest w1th a majonty of pine trees around hotels and :
| Secondary resrdences, together with many eucalyptus trees planted by the villagers. This zone
also has parts used as ‘recreational park by the v1llagers of Antananarwo and the nerghbormg
' '_'areas As such, forest management to protect the surroundmg landscape is required. Not only
_ the Ministry of Water and Forests, but also other Mrnlstrles and agencies concerned must take

._measures to hrnrt development l'urtherrnore the plantrng of ornamental trees is
"recomrnended to hotel owners to ensure a quahtatrve rmprovement and beautification of the

- natural environment,

For zone E, the forest management standards w1ll consrst of plantmg amfrcnal forests. The
growth of natural forests may be left to natural forces in the surrounding areas, to ensure the
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extension and conservation of the forest.

The tree planting structures may provide immediate results for each type of forest based on the

_management standards mentioned above:
+ Grasslands ® Introduction of pioneer species

' @ Artificial tree plantings

Introduction of tall trees and acceleration of

growth of useful spec1es

Improved cover in forests through the growth

of successor trees

Formation of diploid wood through the

growth of successor trees

» Shrub areas

. Naturai forest (densuy of orlgmal
trees: less than 50%)

+ Natural forest (density of original
~trees: above 50%)

Table IV-16 Surface covered by the forest management plan

. Unit: ha
Division/zone Mantasoa zone Tsiazompaniry
: o G zone Total
- B - E Total E R
Forest 823 (56) 1,165 (99) 1,988 (75) 2,495 (99) 4,483 (87)
Artificial forest 719 (49) 313 (27 1,032 (39) T913(36) | 1,945(38)
Natural forest < {-) : - 58(5) - 58(2) 1,582 (63) | 1,640(32)
Shrub forest 104 (26) 794 (67) 898 (34) S © 898 (17
Grasslands 377 (26) L0 377 (14) 0 377 (N
Farm lands 177 (12) 9{1) 186 (7) - -0 = 186 (4)
Others 34 (6) 6(-) - 904 30 (1) ~ 120(2)
Total 1,461 {100) 1,180 (100) 2,641 {100) 5,166 (100)

2,525 (100)
7.3 Items for the irﬁpleﬁientation of forest management

Table IV-17 classifies the items for the irnplcmentation of forest managemcnt (contént' of
plan) in accordance with the forest management standards in the preceedmg paragraph (7-2).
These items wrll be carried out under the responSIblhty of the Mlnlstry of Water and Forests,

- the agency respon31ble for forest management.

The concrete content of these 1tems is as follows.

' Zone B. Improvement of the natural envrronment gualrty B
Restrlctrons on cuttmg and fires , B
(D Issuance of cuttmg perrmts in consrderatlon of thc natural env1ronmcnt o o
The cutting of private forests also rcqun’cs a permit from the Mmlstry of Watcr and Foreqts :
Zone B is a recreational area for thc v1llagcrs _Thc protectlon of the landscape is cssentlal but )
also contributes to the conservation of the soil on the banks. As such cuttmg standards must |
~be established. The ]andscape must be protected by hmrtmg the 1ssuancc of cuttlng perrnlts

As a first condmon, these cuttmgs must not constrtute an obstacle for the protectron of the
1andscape ‘ ' '
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@ Principle of prohibition of burnmg

The cause of forest fires is often due to human actions such as burning graze lands, ‘slash and
burn cultivation, burmng of fields for clearing, charcoal production work, as well as arson.
Forest fires have considerably reduced the vegetation, with the biological degradation of a soil,
factors contributing to outflow of soil. However, we must accept that hurning is an important
element in the life of the vrllagers In prmcrple the i 1ssuance of burning permits is prohibited.

They arc however issued on a case-by-case basis, if they are in direct relation with the needs
of the villagers.

b. Balance between plantlng/cuttrng obhgatron to replant after cuttmg
To protect the landscape the issuance of the cufting permit in the previous paragraph will be
accompanied by an oblrgatron to replant after cuttrng The Ministry of Water and Forests will

give gurdellnes for plantrng and will supervrse the selectron of plant species and the plantmg
method.

c. Regulatrons for development requlred envrronmental evaluation
We may say that zone Bisa very partrcular area srnce it is the publlc garden within the target
| zone.’ " As such, from the viewpoint of protectrng the landscape maintenance of the natural
environment will be ensured by the superv1sron of the Mrnlstry of Water and Forests and the -
~ Ministry of the Environment. For developments other than farmrng which may rnodlfy the
relief, authorization wrll be requrred from these Mrnrstrles An envrronmental evaluation wrll
_ be carrred out by a specralrzed committee created under the Mmrstry of Water and Forests.

d. Recornrnendauon for the olantmg of ornarnental trees: Conductmg of act1v1t1es to
_ encourage the plantlng of ornamental trees '

Since there is no natural forest in thrs area mamly occupred by hotels and secondary
' resrdences the plantrng of omamental trees is encouraged There is no habitat for birds, etc.,
- since there are very few trees to shelter and nourrsh blrds and small anrmals To enrich this

‘natural landscape reglonal orgamzatrons such as the Regronal Forest Departrnent and
- '_organlzatrons under prefectures and rural communes miust encourage the plantrng of trees and
'4 flowers, partrcular nutrrtrve trees for the vrllagers and hotel owners, ete. In partrcular, the

' -'._collaboratron of owners of hotels and secondary re51dences are requested The Regronal

Forest Department wrll grve techrncal gurdelmes for plantrng

Zone E Creatlon and conservatlon of forests

' a. Prohrbltlon to cut trees in natural forests: no more 1ssuance of cuttmg permits
For natural forests and trees, cuttrng is presently authorrzed for vrllagers but only of wood for
domestrc use. However the natural forests are so degraded that the cuttmg of even a smgle
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tree must not be authorized. Cutting is prohibited in all natural forests of the zone to allow
their renewal, If the growth of natural forests blocks the passage of an ordinary road, cutting

may be authorized within 2 meters on both sides of the road under the direct supervision of
the Regional Forest Department.

b. Renewal of Vegetatior_r through' the force of nature

@  Access to the forests will be 'prohibited for a fixed period.
_The vegetation, even grass, may be naturaHy renewed through the introduction of pioneer |
species (plant transrtion) if they are left in their natural state for a long perlod without human

intervention. As such, cntry into the forest will be prohrblted for a certain perlod to allow the
renewal of the forest.

@ No issuance of burrung perrmts
' For the same reason as the preceding paragraph issuance of burmng pcrrmts will be stopped
@ Activitics to raise the awareness of the villagers
For the two paragraphs above, the comprehensron and coliaboratlon of the v111agers are
mdrspensable Activities to raise their awareness must be camcd out to obtam their
'agreement As such the followmg actmtles will be 1mplcmcntcd by the pcrsons rcsponsrblc _
i Request for the collaboratron of rcgronal admlmstratrve orgamzatlons mcludmg the
~ police force _
ii 'Actlvrtlcs to d1sscm1natc 1nformauon dunng market days
it Actlvrtrcs to rarsc awareness through the mass mcdra such as radlo
iv Requcst for police patrol surveillance
v Placement of signs at the limits of natural forésts

c. Management of lhe forest at the rmtratlve of the v111agers promotron of trec piantlng by |
ZODAFARB

There are vast grasslands in zonc E but therr tree plantmg by thc: Mlmstry of Watcr and

Forests is fmancrally unpossrbie Durmg the prlot study, vrllagers of the study atea are wrllmg

to plant trees on the eastern shore of the lakes. “Tree piantmg activities at the- 1n1tlat1vc of the

vrllagers may also climinate the pressurc to entcr the cxrstmg natural forcsts As such the

ZODAFARB tree plantmg program will be mcludcd in the partxcrpatory watershcd

mauagement plan in order to promotc the program in consrdcratron of the topographrcal _
cond1t10ns of the hamlets and stratcglc locatlons ‘
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Table IV-17 Ttems for the implementation of forest management

Zone Principle Management standards | Implementation jtems
B Improvemeni of the | 1. Regulation of tree | 1, Issuance of culting permits in consideration of the
natural environment cutting natural environment
quality 2. Principle of prohibiting burning
Final cbjective . Balance  between | 1. Obligation io replant after cutling
planting and
(conservation of the cutting .
environment) . Regulations  for | 1. Required environmental evaluation for non-
development agricultural development which may modify the
: relief
. Recommendation 1. Activities to encourage the planting of ornamental
for planting trees in sections by the Regional Forest Department
* ornamental trees and the rural commune and prefectural authorities
E Creation and | 1. Prohibition of | 1, No more issuance of cutting permits
conservation - of cutting trees in )

forests
Final objective

(assurance of water
sources)

natural forests

. Renewal of

vegetation through

-~ the force of nature

. Forest management
at the initiative of
- the villagers

LS

Prohibition of access for a certain time
No issuance of burning permits =
Raising the awareness of the villagers _
Request for ' the collaboration of regional
administrative orgamz.ahons inclhuding the police
force
Activities to raise awareness durmg market days
Activities to raise awareness through the mass
media such as radio . | o
Request for a police patrol

Placement of signs at the natura] forest 11m1is :
Tree planting by ZODAFARB will be actively
encouraged to ensure forest management under the
responsibility of the villagers and use of the tree
planting area as a buffer zone. Tree planting for
grasslands will be included in the parnc1patory

- watershed management plan.

744 Imbleméntation schedule

All 1tems to be executed under the forest management plan are con31dered to belong to matters

to be ordmanly controlled under the present organlzatlon system Therefore it is judged

: _reallstlc to carry forward these items while coordmatmg from the viewpoint of time or time

period in the local dally affalrs Rational practlce is judged p0331b1e in this way. For thlS

| reason, these 1tems are not specxally mentloned here.

o '(1) Executmg orgamzatlon

e Syst:em to ékecuté Watefshed management. plan

The Partlc1pat0ry watershed management plan planned here has contents of prOJects extendmg

to varlous flelds The plan cannot be 1mplemented by the Ministry of Water and Forests only.

-'ﬁ_-117-




Yven if the ministry takes the initiative, it is necessary that organs concerned be united to
cxecute it. For this reason, the plan is to be practiced at the central and local level by
establishing orgamzatlons so that the organs concernied are united. '

The Watershed Management Promotion Council will be set up at the central level, and the
Watershed Management Offices (two) will be set up at the local level.

In the Watershed Management Promotion Council, the Watershed Management Promotlon
Office composed of the ministries concerned wiil be cstabhshed

For concrete development of a partxc1patory watershed managembnt what is necessary is
carefully thought-out guidance that steps into the daily activities of the inhabitants. For
example, particularly durmg preparation of the plan by the PRA, staying in the actual place
will be necessary. As inhabitants are the nucleus of the prcnccts it is impossible without
cooperation of an NGO(s) to fix pro;ccts in the future daily activities of the 1nhab1tants
Therefore, an NGO(S) shall be made to participate in executing organizations.

Operation of the organization is as follows.

Watershed Management
Promotlon Council

" It is composed of crgans concemed with the Minislries of Water and Forest Land
Improvement, Health and others, and makes the whole plan and guides and adminislers
_ execution of the plan. : : . '
Watershed Management
Promotion Office ) :
- This office carries out projects
. according to the plan after receiving
the decision of the Watershed R o :
' Management Promotion Council. : - Mantasoa Watershed Management Office
S . (Majokandoriana Local Office for the
Management of Water and Forest) '
(in charge of forcst managemcnt plans only)

Head‘ofﬁce. - Local office

Organization of the
Executive Office
. Manager (Member of a ministry--full-time) Ts1azompamry Watcrshcd Managemcnt

Assistant manager (Member of a ministry--ﬁlll-lime) Office (Andramasina)
Two NGO members " (in charge of forest management plans and
: - watershed 'management plans of the

parllmpatlon type)

: Orgamzauon of the office (FDP fac1l|ty _
is used for the office.) ~ . _
Composed of members of local agcncxes
of central ministries and agenmes and 2
NGO members. ' _
" A manager (a permancnt post) is a
. member of an outpost agency. _ '
The term of NGO‘s engagement in the head officc should be one year (12 momhs) and that of cngagcmcnt inthe "
local office should be 8 months when a substantial project is camried out. Watershed Management Comumittee will

be established in each target v1l!agc The target constituiion ratlo of women mcmbcrs in the Cornrmttcc should bc
50%. .
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The main work for operation of an executing organization is as follows. (For details, see

Annex74.)

Watershed
Management
Promotion Council

Watershed Management
Promotion Office

NGO

Watershed bManagement
Committee in each
village

Head office | + Formulation of| * Coordination among | * General control of field
broad policies of|  ministries concerned affairs
the plan * Management of progress of} * Conduct of field affairs
) the overall plan
* Guidance for and supervision
of NGOs
Local office * Coordination ~ of relevant| * Conduct of field affairs | * Preparation and

officials in charge
Execution of the forest plan

* Execution of the pammpatory
plan

* Guidance for
preparation and
execution of plans for

each viilage

execution of plans for
cach village

(2) Execution process

Organizations to execute this plan are as stated above in (1) Table IV-18 shows an outlme of

the execution process to concrctely dcvclop this pian mcludlng the forrnatlon of these

organizations,

Table IV-18 Proccss for the execution of the plan

Qrganizations in charge of the execution

Execution step

Ministry of

Council

NGO | Village

Water and

{Central)
Forests ’

{Local)

committee

1. Foundanon of the Watershed Managcment Promotion
Council
(D Proposal of inauguration of the sald Council
@ Decision- -making of foundauon and execution of the sald
Council
@Determmatxon of affalrs 1o be undertaken by each ministry
@ Determination of measures for the introduction of original
‘capital
@Foundauon of the Executive Ofﬁce of the said Counc:11
(Head office and local ofﬁce)

2. PIanning of broad outline of Watershed Management
1) Preparation of broad outline of the p]an
2) Determination of 1) _
3) Explanauon about 1 lo local admmlstranve organs

3, Participatory Watershcd Management Plan
3-1 Decision of the TOR for selection of NGOs
1) Preparation of the TOR for NGOs - - :
2) Selection of NGO(s) and a contract of comimission of
work

3.2 Prcparanon of the cxecutlon plan
1} Field survey - -
2) Preparanon of the executlon plan bascd on broad outline
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3) Determination of matters to be cxecuted and persons in
charge

3-3 Preparation of the plan execution schedule

1) Determination of executing villages for each fiscal year

2) Preparation of the schedule for preparing Watershed
Management Plans for each village

3) Explanation of preceeding 2) to admlmstratwc organs
concerned

3-4 Field work

1) Field guidance in preparation of plans for each village
(prepared by PRA)

2) Collection and arrangement of plans for each vnllage

3) Re-confirmation of plans for each village

4) Dccision of plans for each village

3-5 Execution of projects
1) Execution of projects by part1c1panng inhabitants
2) Field guidance

3) Activities for the spread (local administrative Organs)

4, Foresl Managemenl Plan i

4-1 Preparation of the Forest Management Plan :

1) Decision of matters to be executed for forest management

2) Determination of persons in charge of 1) _

3) Preparation of execution standards for forest manage:mem

(Standards of permission for timber- fcllmg, com:otled
burning, development etc.) :

4) Preparation of the plan of activities to instruct lhc
inhabitanis

4-2 Execution of matters for forest management
1) Preparation of schedules classaﬁed by execution items
2) Start of execution '

5. Management of progress
1) Preparation of monthly progress reports
2) Analysis of and field guidance in problems
3 Generalizalion of the state of progress

6 Field venﬁcatlon of details of exacutmn
1) Field venﬁcatlon based on progrcSS repons (oncc a
quarter)
2) Discovery of problems and dlSCUSSlon on measures agamst
them

7. Bvaluation of resuiis of execution
1) Evaluation of resuits of armual execulion
2} Evaluation at the time of the end of plans for each village
3) Evaluation at the time of the end of the overall plan

measures

000

4) Discussion on nccessﬂy of follow-up and suppoftmg -

o0

oo

00

00"

o0

00

00

CcOo. O

CO

o0

00
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9 Project cost

(1) On-site operating expenses
Premises of addition:
@ Plans of the participation type should not include the labor portion (wages) because of
villagers' voluntary participation. _
@ The following unit prices should be anticipated as direct material expenses. (For
grounds of addition, see Annex 57.) -

Project = B Unit Unxt (fmg) - Remarks
Production of fruit trees unit 7,500 : : : :
Production of compost 33 units 99,000 49,500 fmg in the second year
Hedges Kg 9,500 -

Fodder production | unit 750 - :
Production of young plants | 1000 units 38,643 36,238 fmg in the second year
Fish farming in rice fields : 200 3

®  For _tree plant_ing and ZODAFARB, material expen_ses should not be particularly included.
@ As mi_scellane'ous expenses, 20% of direct materials should be anticipated. -

| The results of calculatxon of on- -site operatmg expenses on these premlses are as shown in
Table IV 19, For the detazls of addltlon of materlals see Annex 58,

Tzible 1A% 719- On' site o'p'er"ating e:xpenses '

Village type - 2“" year 3' year | 4% year | 5™ year Total
1 - Direct material expenses 11,960 § © 11,413 -0 -0 23,373
. Miscellaneous expenses 4784 4,565 - .0 0 ' 9,349
Sub-total - o 16,744 15,978 0 0 32,722
Ii Direct material expenses 11,969 11,673 ] 0 - 23,642
Miscetlaneous expenses 4,788 - 4,669 0 0 9,457
_ Sub-total .. 16,757 16,342 0 0 33,099
" {II Direct material expenses S - 48,251 138,080 { . 88,586 . 274917
' Miscellaneous expenses - . 19,300 | - 55,232 35434 | 109,966
Sub-total . = ' 67,551 193,312 124,020 " 384,883

'I‘olal o R SRR I o .
Direct material expenses | , - 23,929 71,337 | 138,080 | 88,586 (| - 321,932
Miscellaneous expenses 9,572 | 28,534 55232 | 35,434 128,772
" Sub-total : S 33,501 99,871 193,312 124,020 450,704

| (2) Management expenses
Premises of addmon , :

O As management expenses, expenscs related to the NGO and offlce operatlng expenses
_ should be added up. ‘ . S

@ For NGO expense the period of engagement of one of four persons should be 12 montbhs,
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and that of the other should be 8 months.

@ Vehicle expenses of 4WD should be added up as rental rates.

@ Items for forest management shown below should be added up as purchase rates -
Motorbike (125 cc) 2 units
Motorboat with outboard motor 1 unit

® As office operating expenses, 10% of the total operatmg expcnscs should be antlclpated

This includes expenses of 31gnboards (about 10) at the boarder of nattonal forests for
forest management.

According to the above-mentioned premiéas', management expenses are calculated (see Table
IV-20). See Annex 59 for the details of addition,

(3) Summary of expenses
The summary of expenses is shown in Table IV-20.

Table IV-20 Summary of c'xpc.nses' E
L | Unit: 1,000 fm

- Item of expenditure 1M year | 2" year | 3" year 4% year | 5" year 6" ycar
Qu-site operating expenses ' 0 | 33501 99,871 193,312 - 124,020 © 450,704
Management expenses _ , _ : S S o

NGO - : _ 164,000 164,000 164,000 164,000 164,000 820,000

Vehicle rental 211,200 211,200 211,200 211,200 211,200 1,056,000

Motorbike, ete, . 79,520 0 N S0 Lo 79520

- Office operating expenses 37,520 40,870 | 47,507 | - 56856 49,922 | | 232,675

Sub-total _ 492,240 416,070 422,707 | . 432,056 | - 425,122 2,188,195

Total . - 492,240 449,571 522,578 | - 625,368 549,142 2,638,899

Ekpcnses related to members of miniétries'co'ncemed who will participate m execution of this

plan shall be borne by the ministries concemed ’I‘herefore the said expenscs are not mcluded

in the cxpenscs mentioned here, With conmdcratmn given to the fmancml conchtlons of the

Mlmstry of Water and Forests and other ministries concerned it is ]udgcd that expenses added

up here would not be able to be borne only by the mmlstnes themselves. For thzs Teason, it is
unavoxdable that 0r1gmal capltal from the outsule be mtroduced '

The project expenses calculated for each village are as shown in Table IV 21
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Table FY-21 Project expenses in each village

Project expeinses
. 3 i h It i 1 Resi ¥
Praject type Typestane Target viltsgesArea Content of the groject Qumn::j\;:ﬂ'-,c - Minisiry of ‘:’:Ecz nd Fores esu?{nt E:t(,f) - o
P Management roject Sub-jatsl Labor cast Project Sub.otgl | Management Project Sub-olst oty
expenses cxpenses EXPLNSES £Xpensey expnses
gricetiure |ERlLteees T08 trecss | 24,519,101 0l 3481101 [T 7374000 | 10423329 | 13367.339 | 15480451 3,462,356 | 18,143,347 | 53380137
Compost 310 units 5,715,885 o 57i5885 | 2,205,000 $03,588 | 3035,588 | 3694477 580,077 | 4274654 | 10,593,127
Hedee 14 %g, 864,479 ] 861,479 195,000 375,100 471,306, 551933 46835 | 630,050 |1 775,658
A
Angodongodons [ :f:::;im 1400 tees 1210529 0| sumse|  sso0n | rwcoso| 2ams000|  2em2ist 422090 3136ass| 9. est
{280 houschalds} f_{i‘;“;‘:ﬁ:‘:f 6000 trecs 13,584,846 0f erssesi6 | 2204400 | 4393412 7407812 3089385 L26e373| 053,958 | 11832216
. Foresiry |
" [Affagestation | 46,200 trees 17.876,770 G| e757n070 | 9,800,000 0| 9800000 | 11495429 | 4,805,331 | 13300450 | 31273430
ZODAFARE 1,120_trees 5,032,096 O] _ 503309 | 2742600 o] _=73t000] 3718770 505465 | 3,724,085 | _ 8,336,381
Fishesy fi‘c‘:‘ff:;;’s""g'" 2300 fishes 3,491,659 0f 3491659 784,000 | 1120000 1504006 | 2233398 5073 | 2389029 7005788
~itare 157 trees 5,353,021 Bf sas30m 388,000 | 23TAJITL| 2861371 ] 3.360.032 527,656 | 3887688 | 11,917.180
35 units 1.237,650 ol 123760 72500 02413 | 674912 721,673 2333 015,997 | 2,356,009
[ Redge 3 kg 165,147 ] 166,147 42,000 E500 90,600, 106,273 16,589 122,963 337,710
AF
Village type I | Andriannijio ::’j:c‘t o LE00 trces 1,287,366 of 1,387,366 252,000 30,000 702,000 823,443 93| esarsl| 2800027
{50 houschalds) f;x;‘;"‘::l‘:r 12000 wees 2,911,039 o 291,009 488,800 198,388 1387388 1,862,018 208 b 2154019 595604
Forestry
Affopestagion 5,900 Trees 3B51,064 Tl 3854,004] 2100600 0] 7100000 | 2,463,306 386,835 ] 28500311 8,301,233
ZODAFARE 240 igees 1,078,305 0l 109830 588,600 0] 5ag000 689,726 108314 | 798030 1876388
Fishery :2"2;“;“3'“ 600 fishes 8,22 o 218,282 188,600 20000 408,000 470,585 sis7 | ssamz| Lsanes
J [Froituces 850 frees 19.761,133 0] 397671331 3,335,606 | 12500,000 | 16,733,000 [ 19.010.183 | Z800.052 | IT030.135 & _ 6697357
Cormpost 255 anits 7,013,575 G| 713395 2677900 | 1147.000| 382500 [ 5,486,050 F04,500 | 5,190.658 5 |3.351.275
Hedee 17 kg 1,030,626 O 1,030,626 238,000 3000 562,000 559328 103521 | 827531 A3
Subtotal | Fodder 3200 hreos 5,497,895 o 5407885 445000 | 2550000 | 29950001 3,516,663 552,253 | 40689161 12,116,811
(440 houstholds) :;:::c;:':\:f 63000 nces | 16,495,885 o| 164958855 3sonz00 ! sp9m000( messze0| essiavs| reseser| 12208377 | 33,796,262
Foreairy
A i 6,100 frees 31 82285 O 21831363 | 11,900,000 0] 11.900.008 | 13958735 | 2,103,066 | 16,150,801 | 37,973,665
ZODAFARE 1,360 irces 6,110,302 S| 6110302 1,372,000 o] 3331000 | 3908435 613778 | 4523231 10.633.626
Fishery :Z";:{;"’g“‘ 3400 fishes 423930 o 423987 952,000 | 1360000 2312000 | 2713883 425887 3137870 | 8,741
. agriculiore [ECvitrtes 20 _trees 15,327,353 0| (5377353 | 5094000 | 63000001 8358000 |  0.303.958 | 1353604 | 11333562 | 31970615
3 Compost o mis 1,203,146 o] 203146 459.375 196,706 [ 656,075 765,578 (26,857 | 890431 22902717
2 Hedgz 2 kg 1,906,292 o s50820F 441,000 S98.500 [ 1039.500 | 1,219.337 191,483 | 1410320 |  3,915,6L2
& N .
K Andrcfanlvorona Fodder O trees ¢ 0 0 ) o ) 0 0 a 0
by B production .
2 Production of
S {70 households} ! 15,250 trces 3.820,927 of 3820027 s04,050 | 1,079,500] 2083550 [ 2444010 sdgos| 2827818 78
-] Forestry young planis
H i Abfgrestation 15,750 trers 3,526,319 0] 5519 |  he1i500 0] 3m3500 [ 3534844 555,108 | 4.069.952 |  9.616.91
a ZODAFARB 0 lrees )] 1] 0 I ] 0 [ 0 ) 0
H Fish faming i : :
: g in
; Fhery . [Foh e 0 fishes [ 0 0 ] 4 ] 0 [ o 0
H ricatture |Eittees T80 _(reey, | 28,465,084 0| 2mnsuEd | 3322000 | N700.000 | 35522000 [ 18207351 | 3859365 | 31.066616] 61,231,700
- Compas! 1 _units 2234413 (Y ST 553,123 353300 | 1,218,425 | 1423,716 3143 | 1,650,659 | 4,253,373
H Hedae 59 ky 3,590,255 o] 330355 519000 | 111,500 | 1,930,500 2,269,482 335.6L2 | _2.620094]  7.271849
I s L . -
i Vitlage type 11 | Ambohimanjalcs :f":::;m 0 tess o 0 I 0 o o 0 o 0 0
3 o Ny Production of
7 (130 hauscholdy) : 29,250 trees 7,096,007 oy 7us00rl  re7sese | zas0500( 3sepase|  4s3ssTe N8| 5251657 14538164
a L Foresiry young plants .
Aforesiglion | 19250 tres 10,263,163 0] 10.263.165 1 3.306.500 0| 5556500 | A563,7i1 | 1,030,916 | 7,595,627 | 17,858,392
ZODAFARE 0 trees ] [ [ 0 ] [ 0 0 ] 0
’ Fish farming in
[ 0
Fishery | R0 fishes [ o 0 0 [ 0 0 0 o
Agieul Fruil hiees 1,200 teces 43,792,437 0 43,792.437 5.830.00) 18,000.000 | 23,350.000 | 23011309 4,398,869 | 32.410.178 94,202,645
= [Compost 135 units 3,437,560 0 3a7se | nirzse0 562,000 | 1874500 | 2.198.794 345,286 | 3594090 | 5,543,650
Hedee ] S0 _%g 5.446,537 0] 336597 1260000 | 1,710,000 | 2970.000 | _ 3,483,319 347,005 | 030,914 | 11,187,461
) AF Fodder : -
ol 9
Sub-total production 0 1zees [ L] 0 [} 1} D] 1] aQ 0
(200 honsehoids) : fx:‘:ﬁ::r 45000 e 10916934 0| 10916934 2583000 | 3370000 5953000 6982886 1,006586 | 8075872 22366406
. Foreslry
Afforcytalion | 45,000 irees 15,789,481 0| 15789484 Sa16.000 0| . 860,000 10099555 | 1585024 11685579 | 27,475,063
ZODAFARS 0 lices 0 o - - @ ] [y ol 0 D o 0
y Fish fuming in )
A hes [ o
Fishery rice fickds a fis 0 , .0 0 o 1] a 1] 1] L
- Fruit Irgss 720 ices 36.255,701 0] 26253704 | 3,325,000 | 10788135 | 13316135 | 16,792,868 | 2,637,135 | 19430003 | 56471842
i Compost 75_units 2.063.735 0F 2,063,785 787,500 T88L] 1,195,381 1.3720,075 207304 | 1.527,379 ] 3,929,045
Hedge 35 kg 2,723,983 OF 3,721,084 530,000 855932 | 1485932 1,743,003 L0 208 T3|  5,597.639
. AF L : :
Anosivola ;::::ﬂm 3000 frees 9,418,363 ol ou18863 20600 | 47800z sa3si02] 6024665 swa09 ) sur0971| 2108738
{100 hauscholds) ;ﬁ:?m:f 5,000 trees 18,103,354 o peaese|  szesee0 | sesa0x| esmam| niestam| 1sarsss] sassme| snamens
Foresiry
) Afprestation_ | 62,300 trees 33,390,262 0| 24390267 | 13,300,000 0| 13,300000 1 #5.600.940 | 2,439,056 | 18,050,356 | 37,341,158
ZODAFARB 1,000 Irees 6,418,989 9| 5318489 [ 3,500,600 o] 350000 ] 4005501 634,736 | 3950237 | 11,168.926
Fishery :';“;:1“:"5‘“ 3000 Bshes 3741064 o 3741088 80,000 | 1200000 |  2040000] 2,392,027 yrs,82| 2768708 | 7.709773
Agricuiure | Fruittrees 03 ipees | 18,377,530 0| 18371393 [ 2,969,800 | 7551605 | 10021,265 | 11755008 | 1345995 | 13.601.008 | 39530291
Andobariana [ Compast 53 unls 1,445,650 0 1494850 351,230 236,517 737,767 974,083 195,012 ] 1060065 | 2,750,382
E : } Tedae 32 kg 1.507.488 0| 1907438 1,000 599153 | 1040153 | 1,330,102 197,604 | 1411706 | 3.918,347
{70 households) ::’::c‘“on 200 wees | 631574 of sasmes 04600 | 3350000 3da006 |  seswsmzl  sasawo| asreze| Loz
Peoductionof | 53 g pees 12,235,697 o 1273s5697] opasoe | sesizn| esagna | sa4s237) 1279207 9425514 26092482
Foresiry young phants
.. |Aforesatien {33950 trees 17,673,582 0| 17073182 9,310,600 0! 9310000 | 10920657) (714960 | 12635626 29,708,808 |
ZODAFARE 00 recs 4493843 o[ Tia9E085 ] 2450600 Gf 2450000 2873357 151308 | 3.325,165 ]  7.818,108
Fishery ;‘::‘ff:::‘"g T 21,030 fshes 12,338,504 ol 1233%904| 5688400 550000) 6728400 | 78924337 1230430| 9.131853] 2231005
gricultare |EMiLizees 1009 _uees 36,753,187 0| 34735187 | 7939200 | 15,108,390 | 20,032,590 | 235100161 3.690.890 | 27,202,006 | 99,060,583
Compost 105 _unils 2589.209 O 2889399 |  1.102.500 1730331 5,575534 | LE4B,106 390,335 | 2138330 ] 5,500.664
Hedze 83 % 3514576 01 3814976 382,600 | 3,198,305 | 2080305 | 2.410.203 383,207 | 2833011]  7.836,692
Morarano :f::;h" 4700 trces 12631587 of 12431587 588000 | 6300000 | 6883000 | 8079644 | 5268819 9348463 | 22280050
{140 hauschalds) Productionof | 140 0 srees 25,471,395 0] 25471395 6027000 §  nesasaz| 13889592 | (6,292,474 | 2558554 ( 18,851,028 | 52,184965
: Foresrsy - |Y0UME piants
: Afocstalion | 87.500 trees 34,146,364 0| a3t 1ihand | 18,626.000 0| 18620000 | Fteiriid| 3429939 9417617
ZODAFARB 1400 ticcx 355,885 0| 8985885 4,500,000 0100000 [ 5.07.700 902,615 15,536,214
Pishery f{:_"é:;':’"s”' 3200 fishes 5,237,487 o s234870  ra76000 | 1680000 2,856,000 3,150,096 326006 3876192 10,793,679
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Projeci expinses
¥i i Minjsiry of YWates and Forest Resident NGO
Froject Iype TypesZons Targel villagesises Content of Ihe project 0““::{_:'” . sty a_ - B T e o Tota
pioj Manzgement Project Sub-total 1abar cost ioject Sub-1ot3] Management Pioject Sub-total Hlal
FXPENSes upcnst.l EAPLNSCs EXPENSLs !XP!"K—‘
Agricultuce |ERLlzees 033 trees | 137,020,748 o[ 137.020.736 | 19,756,500 |_ 0315539 | 80,170,356 | 93,040,063 | 14,767.060 | 108 808025 | 316,242,330
Coinpast 420_uaits 11,357,198 0F 11552098 400000 b 1802136 6.305,136 | 7,39223 | 1160859 | §.553,323 2 656
iHedze 352 kg 15,259,904 D] 15259004 1538000 ) 4793330 §320,7301 9760316 | 1532829 | 13936457 31,346,749
AF -
Village type 1| Ambohijanaka | Eﬁ:c"m 16300 Wrecs 50,526,350 o sos3s50( 2352000 | 25.200000] 27,552,000 | 32,318,576 5075208 | 37593854 | 113,120
{560 hauseholds) :’;ﬂ‘;‘;‘l‘;’;“:’ 20,000 wees | 101,385,580 of wisessso| 2ni6s000 [ 3140068 | 55558089 | 65a69894 | 10234217 101 | 20809860
Forestr;
T [Alfercsistion | 350,000 wees | 136,585,357 D | 136585457 | 74,480,000 0| 73.480.000 | 87,365.257 | 13,719,755 | 101085002 | 237.670,464 |
ZODAFARD 5.600 trees T5.543,50 0] 3504354 ] 19.600.000 Of 19.600,000 | 22906357 | 3510462 | 26601319 | 62531880 ]
Py [FPEOEEN ] aa000 fsses] 26700916 o| 700916 namom | e70000] 1ss0000 | 170780:21 2682057 | 19760979 53183895
"
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Chapter V Evaluation of projects

Projects were qualitatively evaluated from the viewpolnts of villagers' technical ability, the
legal.system operation of the organization, and natural and social environments, and also
‘quantitatively evaluated on expenses and benefits. Judgement was then made on poss1b111t1es
and appropriateness of execution of plans

Data related to the results of qualitative evaluation of projects are shown in Annex 60.
1 Method of evaluation

The method of evaluatton is as fo!lows

(1) To qualrtatlvely and quantnatrvely evaluate mfluences and potentrahtles to be given by N
- watershed management plans by analoglzlng based on the results obtatned from execution
and evaluauon of PSs

(2) _To evaluate each prOJect plan and forest management plan 1neluded in assumed

o part1c1patory watershed management plans .

(3) To qualitatively evaluate the Mantasoa zone and the ’I‘smzompamry Zone separately

because they are different in local social and economic condltlons
(4) To determine evaluation indexes suitable for evaluation xtems ‘upon occasion.
(5) To clearly state grounds and reasons in the contents of the results of evaluatron

2 Appropriateness évaluatEd from the’ vlewpoint of villagers' techniéal ability -

_ The results of qualitatlve evaluation of villagers' technical ability fro'm' the viewpoint of the
above- mentloned five points of v1ew are as follows. Evaluatlon indexes used were "High
(Large)," "Iow (Srnall) " and “Cannot be determmed "

' .(1) Necessrty of fosterage of techmcal ablhty _ .
The necessrty of fosterage of techmque is hrgh for pro;ects reiated to agrrculture agroforestry
and fish farmlng in rice fxelds in the Mantasoa zone. The necessrty regardmg fodder
productlon belonging to agroforestry, however is low because the number of bred cows is
_small there. That for Eucalyptus robusta tree plantmg in forestry is also low as the district is
' advanced in these operatlons and has sufflclent technrque to rarse young plants and plant trees.

- In the r'llslazompanirv -zone. the'nec'essity" of 'fosterage of 'teehniqne is hlgh in all 'projects'_

Partlcularly, techmque concerned w1th forestry is 1mmature in most of places and the -
_ necessny of tosterage is hlgh ' '



Among projects for which fosterage of technical ability is highly necessary, for projects
related to agriculture and agroforestry, it is planned that technical ability will be fostered by
technical experts and the staff in charge of the spread of agrtculture at the Ministry of
Agrlcutture For fish farming in rice fields, the head office of the Ministry of Fishery will take
measures as a main figure. For forestry, the Ministry of Water and Forests will be able to deal
* with this matter sufficiently, and NGOs also will be able to assist with the fosterage of
~ technical at)ility at need. |

(2) Possrbﬂrty that techmque will be practiced.

In the Mantasoa zone, evaluation of the possibility that technique will be practlced is similar
to that of the necessity of fosterage of technical ability. In forestry, local techniques are used
such as use of w11d young plants and tree plantlng with young plants with naked roots.
Therefore, even if a new techmque is mtroduced the posslbrllty that it will be practrced is low.
" Therefore, in such a case, it has been decided to make responses by combining the two

methods the raising of seedlings in pots and the raising of see'dlings with roots'by' the

traditional techruque Accordrng to the pian, seedlmos in pots will be used for one -third of the
'quantrty of seedlmg production, and seedlmgs wrth roots to be rarsed by the tradmonal
technique will be used for the remammg two thrrds

Inthe Tsmzompanlry zone, too evaluauon of the pOSSlblllty that techmque w111 be practlced is -
| similar to that of the necessny of fosterage of technrcal ab1lrty, the possrbrlrty is h1gh in all

: pl’OjcCtS As v1llagers in this drstrret are actrve in partrcrpatron in and workmg on pro;ects the
possrbrhty of practice was ]udged hrgh '

(3) P0551b1l1ty of that technique will spread a ‘ _

In the Mantasoa zone, it was }udged that the possrblhty that techmques for agrreulture and
hedges will spread is high because @ it is planned to raise young plants of fruit frees, and '

gather and wrdely distribute thelr branches for graftmg, @ harvestmg of seeds of Tephrosra for _

- hedges can be expected and @ since persons in charge of the spread of agnculture are
permanently statroned in the Mantasoa rural commune, there is a structure to glve techmcal 3
gmdance ' .

In the Tsrazompanrry zone, the possrbrhty of the spread of techmques for agrlculture and
agroforestry is also hlgh because it is planned to rarse young plants of frurt trees, and gather
and w1dely distribute their branches for graftmg, and because harvestmg of seeds of Tephrosia

for hedges can be expected The possrbrhty of the spread of technrque for forestry is also h1gh
as vrllagers necds are great -

As to frsh farrmng in rice f1elds it was found from the results of the PS that it requ1res a hrgh B
“grade tecnmque of culture in the method through whrch fry are produced by culturmg parent -
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fishes. Those results also showed that there is a great risk in the percentage of spawning.
Therefore, it was decided to purchase fry and deliver them to the inhabitants. It is decmed to
be easier to spread the technique by delivery of fry rather than the culture of parent fishes.

'(4) Possibility of improvement of ability to solve problems
Improvemént of the ability to solve problems cannot be judged unconditionally as it depends -
much on the level of villagers' educatlon and village leaders' ability. Based on the experience |
of PSs however, 1mprovcrnent can be gencrally expected since the ability to solve problems
has 1rnprovecl in all villages through preparatron and execution of preparatory plans, On the
other hand, as to fodder productxon and forestry in the Mantasoa zone, it was judged indefinite

at that time because the neccssrty for fosterage of technrque was low. For frsh farming in rice
ficlds, the possrbﬁlty of its 1rnprovernent cannot be ]udged because the prolcct is the mrddlc of
execution. _

) Influence to be exerted upon traditional technique .
Except for forcstry in the Mantasoa zonc and fish farmmg in rice flelds in the ’I‘Slazompanrry
| zone, the influence to be exerted upon traditional techmque is judged small. As there are local
tcchnrques related to forestry in the Mantasoa zone, if a new technique is introduced, it is
Judged that its rnﬂuence upon the locai one is large Therefore, it has been decrded to make
TESpONSes by cornbmmg the two methods the raising of seedlmgs in pots and the rarsmg of
seedlings with roots by the tradrtlonal techmque Accordmg to the plan, seedllngs in pots will
 be used for one-third of the quantlty of seedhng productron, and seedlings with roots to be
raised by thc traditional techmque will be uscd for the remaining two thirds As to fish
farmrng in rice fields in the Tsrazompanlry zone, although the 1nﬂucnce to be exerted is
_ conmdered small, approprlatc Judgcment cannot be rnadc because the pro_]cct rs the m1ddle of
~ execution. - '

3 - Appropriatenéss from the viewpoint oi' the legal system

Asa comrnon lcgal systcm is apphed to the whole country of the Madagascar appropnateness '
was Judged in common wrth both dlstncts

.‘ (1) Land ownershlp systern .

No problems regardlng the land ownershlp system will arise e because individuals' prlvatc land
- will be used as land covered by these plans for exccutron of planting of fruit trees in
’ agrlcnlture agroforestry, tree plantrng and fish farrmng in rice fields. 'I‘he productmn of young -
plants in forestry requlrcs land for preparatron of young plant frclds ‘and the land fo be used
for this wxll be selected by partlcrpatrng vrllagers As the selection w1ll be made by conscnt of



villagers, it is proper in terms of the land ownership system. For ZODAFARB, since it is a
systemn applied fo national land controlled by the Ministry of Water and Forests, confirmation
and classification of national land and private land and also division of the used land are
necessary, There is the possibility that these operations will bring about a land dispute. But the
procedure of execution i3 presented and we consider that, with proper execution a.ceo'rding to
the procedure, no problems will arise. In the experience in the PS in Analamrhoatra Vlllage,
there was Confus1on regarding the procedure in some cases because it was the first attempt for
villagers. However ownershlp of land will be granted if tree planting activities is re-
confirmed after five years, and this acted as an incentive and v111agers partlcrpated in
operanons actlvely and worked with a strong will. As a resul, an outcome beyond expectatlon
was produced. Cons1der1ng such experlence it is expected that applrcatlon of ZODAFARB
will have a posmve influence upon watershed management plans through an increase in the
area of forests. At the same time, it is expected that a grant of land ownershlp will act as an
incentive for villagers and, therefore, proper forest rnanagement by v1llagers will be promoted
From the reasons mentioned above, 1t is ]udged that no problems regardmc the land ownershlp '
system wrll arise.

@ PE— _

In PE-2 its comprehensrve arms are presented as follows, and 1t is ]udged that pr0]eets 1n'

watershed management plans are consrstent with these aims, :

® To 1mpr0ve sound ancl sustainable operatlonal technlque for natural resources (sorl water
and vegetanon) _ ' - ' ' . o

@ To deveIOp technrques to max1mlze productlvrty of soil and vegetatron almmg at the most'_
efficient uses of water resources and to spread them ' '

@ To facilitate vrllagers adaptation of techniques of rnanagement and reproductlon of
'agrrcultural productlon factors, i.e., as water, soil and vegetatlon with consn:leratlon given
to correlation : _ ' . g

® To prevent the destructron and malfuncnonmg of mfrastructure (such as darns roads and.
the per1phery of lrrrgated land) |

The two strategic polrcres stated below have been worked out Because the plans of all -
projects are partlcrpatory, those plans will improve productrvrty in watersheds Therefore 1t is
judged that pro;ects of watershed managemerrt plans are also consrstent wrth PE 2 in terms of
“strategic pohcles
© A hrghly reliable dtagnos1s of condltlons should be estabhshed in the partlcrpatory way
@ Interventlon in river watersheds 1s to protect various kmds of rnfrastructures that have
already been confmned and to herghten the productlwty of watersheds |
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It is judged from the above that projects in watershed management plans are consistent with
PE-2. |

(3) Legal forest system

~ Projects related to forestry have been planned in conformity with the National Forest Plan and
the Forest Law.

4 Ap'propriateneSS from the viewpoint of organizational opération

Possibilities were analyzed from two aspects, that is, establrshment and continuation of
. organrzattonal systems of the admmlstratlon side, such as the Ministries of Water and Forests,

Agrrculture and Frshery, and those of villagers' orgamzatrons A pproprlateness of execution of
projects was then }udged '

Evaluation indexes used Were "High (I,a'rge)'," "Low (Small)," and_"Cannot be determined.”

j (1) Organiiational system of the 'adrninistration side
Evaluation was done from the following four aspects.

D Human aspect | .

As a watershed management plan has contents of prr)]ects extending over several flelds
' mcludmg agrrculture forestry and frshery, it has been determined that the Watershed
Management Promotron Councrl should be placed at the center level as a scheme to execute
plans‘under the cooperation of the ministries concerned, It has been also determined that the
Watershed Management Promotion Office should be set up under this Council, and two
Watershed Management Offices should be'estabiished at the local le\}el, It is judged _that such
‘transversal incorporation _of the execution scheme will result in cstablishment of guidance in
the human aspect and, ther_efore, effective organizational_ operation will be'p'ossible.

Technrcal support in each pro;ect w111 be glven in such a structure as foHows

In prolects related to forestry, technical support will be grven by the home office of the -

'Mlnrstry of Water and Forests, Antananarrvo Local Office for the Managernent of Water and

_Forest and Camps for the Management of Water and Forest (two)

'In pro;ects related to agrlculture and forestry, technlcal support will be glven by technrcal
experts atthe M1nrstry of Agrrculture and people in charge of the spread of agrlcutturc '

" For fish farrnmg in rice fields, technrcat support will be glven by the home offlce of the

' Minlstry of Flshery and the Mantasoa Local Frshery Office. ' '
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2) Financial aspect
Financial conditions of the Ministry of Water and Forests, which takes charge of not only
agriculture, agroforestry and fishery but also forestry, is insufficient. As a matter of course, it

is judged that financial support from external organization is necessary.

3) Technical aspect
All of the Ministries of Water and Forests, Agnculture and Frshery have a h1gh technical level.

4)  Aspect of facilities
In the aspect of facilities, seeds for forestry and agroforestry can be purchased from the Seed -
Center (SILO Natlonal Des Graines Forestreres Madagascar SNGF) set up, in Antananarrvo
the caprtal with cooperation of the Sw1ss in 1986. Therefore ‘the system to supply seeds has
 been already established. In the case of PSs, young plants of fruit trees for agrrculture were -
purchased from pr1vate seed and young plant companres but the system of supply was not
sufficient, Therefore discussion will be necessary. For procurement of fry for fish farmrng in
rice fields, it is possrble to purchase fry from the Ministry of Fishery and private consultants_
It is, however, necessary to discuss if a sufficient number of fry will be able to be obtarned

For a means of travel to the site, such as vehlcles, ard is necessary because no 1nd1v1dual
rnrnrstry has sufflcrent facilities. Among the local staff in charge of the spread of agrrculture
some are provided with motor bikes. Therr mobllrty depends on maintenance of the motor

bikes. Therefore two rnotor blkes and one motorboat will be purchased in the watershed
management plan '

(2) Estabhshment and contmuatron of vrllagers orgamzatlon
Evaluation was done from the followrng three aspects.

1) Degree of difficulty in organrzanon _ : : -
It is judged from the experience of PSs that generally, the degree of d1ffrculty in orgamaatron'
is hrgh in the Mantasoa and low in the Tsrazompanrry zone, V1llagers in the Mantasoa zone
are blessed with opportumtres to frnd ernployrnent due to geographrcal cond1t1ons this district
is near towns and cities such as those in Man]akandorrana Prefecture As they can go to towns
o1 cities for work as a household unrt or an 1ndrv1dua1 there is lack of necessrty to aet
systematrcally On the other hand vrllagers in the Tsrazornpanlry zone are ot blesSed wrth :
opportunities to find employment because this dlstrrct is drstant frorn towns and crtres In -
.addrtron, we consrder that thrs situation results from the fact that socral lrnks such as temtorlal
relationship are relatively weak in Mantasoa zone since the Mantasoa zone has a longer:__'
hrstory of development than the Tsrazompamry zone ‘ '

The organlzanon of all ptOjCCtS is judged as relatrvely easy in the Tsrazompanlry zone. In the
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Mantasoa zomne, it is expected that organization of projects related to forestry will have
difficulties because, for example, in the fokontany there is a group that adheres to the
traditional technique and a group that is active in raising young plants in pots. If agreement is
reached after sufficient time has been taken, to organize the Watershed Management
Committee is possible.

2) Continuation of organizations

- It is judged from the results of PSs that the poss1b1hty of organizations contrnumg is low in
the Mantasoa zone and high in the Tsiazompaniry zone Although this point is also related to
the degree of dlffrculty of orgamzatron, the above- mentioned judgement is rnade because the -
Watershed Management Commrttee in the Tsiazompaniry zone has better unity and works on
prO]CC_tS more actlvely than the Commlttee in the Mantasoa zone.,

PI‘O]CCtS for agnculture and agroforestry in the Mantasoa zane are, however actlvely worked
on in some aspects Therefore, the evaluation’ "Cannot be determined” at present The
Watershed Management Committees i in both districts are posrtlvely involved in fish farmtng in
rrce fields, and the poss1b1hty of contmuatron is judged to be high.

3) Independence of organlzatmns -

“For 1ndependence of organrzatlons ]udgement is made on the possﬂnhty that the Watershed.
Management Comrnrttee will be able to develop projects rndependently wrthout support from
the outside. Concretely, it is ]udged whether or not 1ndependence in and after the fourth year
will be possible. This is because accordrng to the pro;ect executron schedule of the Watershed
' Management Plan prOJects w1ll be carried out with support from the outsrde for three years in
_'total one year for preparatlon of plans and the followmg two years for the executron of
: prOJects With the results of PSs taken into consrderatron the possrbﬂrty of 1ndependence of
the Tsrazompamry zone can be Judged as high. On the other hand, that of the Mantasoa Zone
- is Judged as "Cannot be deterrmned“ because there are uncertain elements in agrrculture
agroforestry and frshery at present For forestry in the Mantasoa zone, though 1nd1v1duals :
' actrve work on tree plantmg is observed the possrbrhty of mdependence is ]udged low in
5 systernatic actrvrtres such as settmg—up of young plant frelds by the group In the Mantasoa
| zone, however it is expected that the possrbrhty wrll change largely acccrdmg to the
.Watershed Managernent Cornrmttees performance for three years. In the ‘watershed

'management plan itis planned to dlscuss measures by carrymg out momtormg for five years
5 Ap'prop'riateness from the'riew'point of natu'ral and social e_n'vironments R
(1) Aspect of natural environment



Regarding the natural environment, cvaluation was made on the possibility of influence to be
given by watershed management plans in three aspects mfluence upon forests, mﬂuence upon
soil and influence upon hydrology and water quahty

1) Influence upon forests

Discussion was made on preservation of forest resources and quantity of charcoal productron

It is judged that the plans will exert" good influences directly opon preservation of forest
resources because the size of forests will be - 1ncreased under forestry pr0]ects As the
production of compost and agroforestry will result in 1mprovement of ferttltty of soil and
heightened productrvxty of land, it is expected that farming away from home and mrgratron
will decrease. There is also the possrblhty of expansmn of farmland and a decrease in the size
of forests accompanymg it. Because forest resources will be mdrrectly preserved in this sense,
itis ]udged that the plans will have a great mﬂuence On the other hand, it 1s forecast that fish
farmmg in rice fields w1ll brlng about an 1ncent1ve to preserve forests one of the 1mportant.
water sources, and wrll have a great posrtwe mﬂuence

An increase in the size of forests will increase the opportumty of charcoal producuon by
vrllagers and also the quantity of rts productlon and 1s expected to lead to an 1ncrease in .
v1llagers cash 1ncome ' ' '

| "_2) Inﬂuence upon ‘soil . , :
It is Judged that projects of compost productton and hedges wrll lead to 1rnprovement of sorl

fertility and rmprovement of agrtcultural productlvrty, ie. an tncrease in agr1cultural '
production.

Partrcularly, pro;ects of hedges and forestry are }udged to prevent soil erosron and promote
proper land uses as well as to be helpful to mamtenance and promotron of quant1ty of _
agrrcultural productwn - '

3) Inﬂucnce upon hydrology and water quahty R _
It is ]udged that prolects of hedges and tree plantmg wrll contrrbutc to 1mpr0vement of the' :
conservatlon of water quality and/or functxon of soil and water conservatron as well as

improve sources of potable water and be helpful for mcreasmg the volume of water kept in

dams. In addition, an increase in the volume of water kept in dams is expected to lead to -

rmprovement of a stable and contrnuous supply of electucrty and potable water to the capltal
in the future ' '
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(2) Aspect of social environment _
Regarding the social environment, evaluation was made on the influence to be given to

villagers' lives and traditional social organizations by watershed management plans.

1) Influence upon v1ll'1gers life
Dlscussmn was made on improvement of the llfe level, increase in cash income, reduction of

farmmg away from home, decrease of migration, improvement of inheritance of farmland and
elevation of the status of women.

In the Mantasoa zone, what can be expected is as follows: @ self-supply and sale to be
reahzed by plantmg of fruit trees aftcr several years, @ the possibility of an increase in
quanhty of agncultural productlon by produchon of compost, ® the poss1b111ty of an increase
of timber for charcoal by continuous operahon of forests and increase of the area of
plahtahons to be brought about by tree planting, and @ 1mprovement of the life level and an

increase in cash income by self—supply and sale of fish to be produced by f]Sl'l farmmg in rice
fields.

In the Tsxazompamry zone, . the followmg can be expected (D self—supply and sale of fruits by
planting of fruit trees in few years, @ the p0331bxhty of increase in quantlty of agr1cultura1
productlon by the produchon of compost and hedges ® an increase in the area of forests and
owned land by trec plantmg and apphcatlon of ZODAFARB and @ 1mprovement of life and
an i mcrease in cash 1ncome by self-supply and sale of fish to be produced by fish farmmg in’
rice f1e1ds e

For these projects (except plantmg of fmlt trees), the expenses and beneflts of v1llagers were
quanhtahvely estimated in fmancml analysis. '

ln both d1str1cts productxon of compost and hedges can be expected to lead to a reduct1on of
both farmmg outside the v111age and mlgrahon because the increase in quantlty of agncultural
. produchon w1ll be poss1b1e accompanymg 1mprovement of femhty of soil.

X In addltlon what can be expected is lmprovement of land productlvzty by pro;ects of compost
productlon and hedges and Jmprovcment of fertihty of farmland by the increase in quantity of
agricultural production although the size of farmland becomes Smaller due to equahzed
; mheritance o ' R '

- As the general reasonable ]udgement xnﬂuence to be exerted upon elevahon of the status of
'women by each pI‘O]CCt w1ll be small or cannot be determmed although there is the poss;bxhty
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that women's voices will be strengthened in the process of plan participatory investigation,

2) Influence upon traditional social organizations
Traditional social organizations exist more stable in the Tsiazompaniry zone than in the
" Mantasoa zone. In both dis_tricts, it is judged that direct influence upon Dina (a hamlet
aultonomous guarding organization), Faritanana (an organization for mutual aid of farm work).
and Indorana (a mutual aid organization) will be small. This judgement was ‘made from the
followmg circumstances. F1rst these organizations and relattonshlps are generally formed not
by hamlets but by units of temtorral/blood relationship whose size is smaller than that of
- hamlets. Second, these ‘are quahtatzvely different from the Watershed Management |
Committees orgamzed under PSs. Third, the Watershed Management Comrnlttees are new
" orgamzatlons It is judged however, that watershed management plans w1ll influence these _
K orgamzattons in the sense that these plans will further strengthen relrg1ous and local custom of
respectmg elders as typtcally seen 1n PS in Analamlhoatra :

6 : Appropriateness from the vlew_point of financial affairs

In the executron of these watershed management plans it is necessary to grasp effect and
'rat1ona11ty of investment in advance as well as to rnomtor 1nvestment effect accordmg to
'c1rcumstances also durmg the executron and to correct the plans In order to ob]ectrvely'
measure sueh mvestment effect it is necessary to quantrtatrvely seize it as much as p0331ble
From this pomt of view, after showmg the relation between 1nputs and outputs in these plans,
quantrtatrve output indexes to be momtored should be presented Furthermore, quantltatlve'

evaluatron (estlmate) should be made on the effect to be brought about by a certam quantrty of
constituent elements of projects. '

The relat1on between rnputs and outputs and output mdexes in th1s plan are as shown in Flgure

y-1. These as a whole cornpose a watershed management plan Regardmg frult tree culture,'

productron of compost fish farmmg in rrce flelds, fodder productron and hedges, the 1nputs: o

are not directly related to watershed preservatron Therefore it is necessary to glve farmers ‘
some incentive such as increase in lneome and, at the same tlme to measure and morutor the' _
mvestment effect as a "sub- prOJect' thdt will become lmked to forrnatron of commumty The

relat1on between mputs and outputs and quantrtanve 1ndexes to be momtored for each level of '_
projects are shown below.

(1) Indexes of fmal outputs

The fmal aim of pro;ects is the preservatron of watersheds in the 1nvest1gat10n area It can  be _
sa1d that there are two expeetatrons to be brought about by this: (1) the volume of water kept .
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in the dam lakes will be stabilized by the effect of soil and water conservation of forests,
therefore, electricity and water will be able to be supplied to the capital stably and lastingly
and water for agriculture will be also supplied to irrigated land stably, and (2} the outflow of
soil in the upper watersheds will be reduced and agricultural production in this area will be
stabilized. But, in order to quantify the economic effect of watershed preservation in relation
with inputs, it is necessary to, for example, metrically grasp the causal relation between
changes of the size of forests and changes of the volume of water in the dam lakes, What is
necessary for this purpose is data of secular changes of parameters such as precipitation,
quantity of soil outflow, species of trees and the crown density of forests. As acquisition of the
data is extremely difficult, it can be said to be impossible in reality to quantify economic
benefrts (electricity, water service, water for irrigation, quantrty of agricultural productlon) of
watershed preservation. Therefore, it has been determined that economic benefits should not
be used as final outputs of these plans. '
What shows the degree of achievement of watershed preservation are the mcrease in size of
forests a_ncl rationalization and normalization of land uses of villagers. These can be r_egarded
as final outputs'of the plans Proper land uses by villagers, however, can be induced but
" depend on the self-will of landowners in actuahty Although the size of land to be aimed at is
determmed quantrtatwe momtormg is drfflcult Therefore, as. indexes to be quantitatively
monitored as final outputs, the size of forest preservation areas managed by the Mrnrstry of
W_ater and Forests and the size of tree plantlng in participatory watershed management areas
should be used. The degree of aehi'evement'of rationalization and norrnalr'zation of land uses
should be qualrtatrvely rnomtored in lands other than tree plantlng zones of the partrcrpatory
watershed management area. : _ ' :
'. Based on the c1rcumstances mentroned above the comparrson between inputs as pubhc '
- lnvestment prOJects and expected outputs 1s as follows (Labor costs of vrllagers are excluded
from expenses to be used for the purpose of watershed management because these costs will
be borne by the v111agers themselves who expect drrect recerpt of benefits and will not be paid
as pubhc investment. ) ' '

Input of prcqects . : .
Item = - : o u S Expense (mllhon FMG) Percentage
Material cost Db S i 322 : 12 %
Indirect cost (20% of matenal cost) o N - 129 e S S5%
Operauonfmanagement cost by NGOs and others 2,188 o - 83%

Total - : : i c o 2,639 : - 100 %_

Frnal outputs of pro_]ects

Project area -~ . ¢ L i Sue to be atmed at | Monitoring method

Particrpatory watershed management area 39,131 ha Quantitative
-{ Possibly afforestable area St - 14720ha - Quantitative
Forest conservatron area o : Ce 5166 ha - Quantitative

© [Total -~ - - . L 44,297 ha
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(2) Intermediate output indexes

Achievement of watershed preservation requires an increase in the size of forests and
rationalization and normalrzatron of land uses, as mentioned above. What will bring about
these is an increase in the size of tree plantlng and maintenance of the forest preservation area
for the former, and a decrease in inappropriate land uses and villagers' execution of culture of
fruit trees, feed trees, hedges and others for the latter. In addition to material and indirect costs,
expenses to produce these outcomes are management and operation costs by NGOs. Expenses
that hold much in man'agernent and 'operation cost are those for the whole operation of
projects starting with execution of PRA and inc!uding support for villagers’ organizations.
" Therefore, it is difficult to clivide such expenses into components.

1) Increase in size of tree plantlng o

Increase in the size of tree planting resultcd from introduction of ZODAFARB and
productlon of young plants drrectly means an increase in the size of forests. Although the
actual contents of sub-projects could be largely changed accordlng to villagers' 1ntent10ns
there is the expectatlon that an increase of the size of tree plantzng by a planned area of 1,247
ha (see Table V- 13) wrll be achieved. Quantltauve rnomtorrng is possible. The reason for
this expectatron is that it has been already confrrmed from actual results of PSs that great
interest was shown in tree plantmg activities through the mtroductton of ZODAFARB

As 1nputs of pubhc mvestment for thts in addltlon to material and 1nd1rect costs for the
productlon of young “plants shown below, there are expenses for technrcal guldance for the
- production of young trees and tree plantmg, which should be partrally borne by NGOs.

Expenses for productron of young trees and tree plantlng (Except for NGO costs)
Material cost for productron of young trees | 75 mil. FMB '

Indxrect cost- o 15 mil. FMB

Total - © 1 90 mil, FMB

: '2) Mamtenance of the forest preservatron area _
If approprlate measures for the protectron of natural forests wrll be taken by the Mlmstry of '
. Water and Forcsts, it w111 be able to stop thc decrease in the size of natural forest. The size of

' this preservatlon area 1s 5,166 ha in this plan and quantltatlve monltorlng is possrble Among
estrmated expenses to maantam the forest preservatron area, thOSe estrmated for addmonal
'measnres other than ex1st1ng ordlnary expendrture rnclude expenses to purchase motor bikes
3 for makxng rounds expenses to purchase motorboats wrth outboard motor, and expenses to
- place srgns of the borderhne of forests to be preserved '
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3) Decrease of inappropriate land uses

Land uses that may decrease forests and cause outflow of soil will be restrained in the
following way. First, villagers in the watershed will consult about land uses through the
Watershed Management Comnmittee, and then will introduce rational land uses into that area,
On the other hand, spreadmg family plannmg in the area will restrarn the sudden increase in
population. This restraint will have the effect of restraining the expansmn of fsrmland to land
that is 1nappropr1ate for agriculture in terms of watershed management. '

As mentioned above, villagers' proper land uses depend on landowners' will from the realrstlc
point of view. Furthermore, it is difficult to monitor if each way of villagers' land uses is
proper. Therefore, the quantitative subject of rnonitoring should be r'estrieted to graSping the
degree of vrllagers participation (the rate of participation), while 1nfluences of projects upon _
actual land uses will need to be quahtatrvely known through workshops w1th vrllagers or
interviews wrth villagers. ' _
For the spread of fam11y plannrng, it wrll be poss1ble to quantltanvely grasp the effect of the
spread by monitoring the number of households that prevent conception contmuously "The '
spread of farnrly plannmg," however, influences "restraint of mappropnate land uses" only
1nd1rectly and takes a long time. Therefore it is dlffrcult due to the framework of this pIO}CCt
to measure the effect on watershed preservatron Lo o . . -
As expenses necessary for "decrease of mapproprlate land uses,“ NGO expendlture for
support of v1llagers organrzatmn (a part of 4,431 mrlllon FMG for the whole prO]CCt) wrll be
* used. The total size of land tc be a1med at is 19 227 ha,

4) Vrllagers culture of fruit trees, feed trees, hedges, etc. _
As a result of v1llagers culture of frurts trees, feed trees, hedges etc sorl conservatron will

1mprove and, at the same time, land uses will be ratronahzed and stabilized. In terms of sorl .
* conservation, it is difficult to grasp influences upon watershed preservauon because the area is -
very limited. On the other hand, these operatrons are the main constituent elements of (3) in
the sense of rationalization and stabrhzatlon of land uses Therefore, 1t will be necessary to
quanutatrvely seize the rate of part1c1pat10n and to qualrtatlvely grasp mfluences upon land .
uses through workshops w1th v1llagers or 1nterv1ews w1th vrllagers '

3) Output mdexes of sub pro;ects and est1rnates of beneﬁts _ -
~ In order to promote v1llagers partrclpatron and ach1eve "the proper land uses" through

formation of communrty, it 1s necessary to show that sub- pro;ects suich as the culture of fruit
trees, compost productron fish farrmng in rrce frelds fodder productlon and hedgmg wrll_

actually connect to an increase of proflts or mcome for vrllagers As these watershed

management plans will be executed with vrllagers partrcrpatlon p0331bly, the actual contents
of sub- -projects may change entrrely accordmg to vrllagers 1ntentron Therefore even if the_
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summed-up expenses of all sub-projects are compared with total benefits corresponding to
them, the rationality of investment will not be shown. For this reason, expenses and economic
benefits that these sub-projects possibly will produce for average households participating in
the project are estimated in this item.

While the estimation includes the production of young plants and tree planting, the culture of

fruit trees and fodder prodﬁction_ are excluded because it is difficult to estimate benefits from

these at present. As labor cost in sub-projects, general wages in the area are added up as

additional labor cost for the purpose of calculation. This is because conditions differ according

to households. For example some part1c1patmg households use home work since usual job

opportumtles are relatwely poor, and some people employ laborers from outeude the

household becausc they are busy w;th rnany field Opcratmm For households with poor job .
opportumty (that is, small mcome) in the first place the motlvation to participate in sub-

progects is high because they can obtam cash income by their own labor, even 1f calculated

expenses excccd benefits. Although matenal cost is reckoned up as cxpcnditure on the prOJect |
side in thlS plan some vﬂlagcs can ralse actual cxpcnses and regard the said cost as a budgct
for commumty actmtles Thereforc, thcrc are aiso descrlptlons about comparlson w1th
| bencflts in the case where labor and matcnal costs are summed up.

1) ‘Culture of fruit trees

Activities to spread the culture of fruit trees are bemg camcd out after conflrmatlon of land

'smtable for cuiture with technical asmstance (T /A) The estimate of benefits is, however, not -

made in the present stage. Thls is because 1) it will take several ycars until trees bear fruits
and, m addatlon, itis dlffxcuit to estlmatc the yleid and quality of fruits, and 2) it 1s difficult to
prcsume market values due to few sales markets at the local 1evel It is ncccssary to form a
clear view of investment effect in the monitoring hereafter.

~ Labor cost:

Number of fruit trees | Labor per fruit tree | Labor per household || - Labor cost per
" per houschold (man-days}) (man-days) - household (FMB)
' (a) - (h) {e)={a)x{b) -+ {d)=(c)x7,000
20 S0 -4 : 98,000

Material cost (bldrrné.b'y' the project) -

Material cost per Material cost per
fruit tree {(FMG) ho_uschold (FMG)
KO (H=(aixle)
7,500 150,000

~ Benefits to villagch:.Dif_f_icuit to estimate
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2) Production of compost _

Regarding compost, the following 'figures are obtained according to the actual results of PSs,
On the assumption that an average of two units are produced by one household for one year,
reduction of chemical fertilizer (NPK) of about 2 kg, eciuivalent to 6,000 FMG, will be able to
be achleved by using produced compost in a potato field of one are, If the same amount of
compost is mtroduced into irrigated rice fields (where the harvests are relatwely smali) of one

are, increase in harvests by about 25% can be expected, and an increase in income of 7,500
FMG will be ablc to be achieved.

Excluded from expendlture is labor cost for work to gather materrais (blomass) of compost
because it will be done on the way to home from plowed fields or by children. As this labor
-~ cost is excluded from calculatlon only Ioadmg and tummg works are added up. Although
| expenses in the initial f1scal year 1nclud1ng material cost, w111 exceed beneflts by about four
tlmes ‘almost all expenses will be labor cost because materlals will be able to be re- used in
“and after the second year. Use of compost does not brmg about an effect in the short term in’
comparison w1th chemical fertlhzer in some cases. However smce an mvestment effect can be:
expected because of fertlhzatlon of land in the long term it is necessary to ascertain the '_:
“coming investment effect.

Labor cost: -

Number of units per | Labor per unit "{ Labor per houschold - Labor cost per .
houschold . (man-days) " - (man-days) . househoid (FMB)

() . 0 (e)={a)x(b) (d)=(c)x7,000

2 C 15 3 21,000

Material cost (borne by the projecf) '

Material cost per unit| Material cost per
(FMG) - unit (FMG)

' {e) _ (B=(a)x(e)
3,000 6,000

Benefits to v111agers _ _
' <Opuon 1> Reduction of NPK in potato f-elds

Economic benefits
Area of potato cullure per two Rcd_uced quanmy per| NPK pnce © |t © from compost
units of compost (ares) are of NPK (kg) - (FMGfkg) - praduction (FMG)
' (&) W L Ml Q=exhx®
1 2 3,000 |- 6,000

(Usual weightl of use of NPK: 4 kg/are) E
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<Option 2> Compost in irrigated ficlds

Economic benefits
Area of rice culture pertwo}  Increased quantity of Rice price from compost
units of compost (ares) 1 harvested rice per are (kg) (FMG/kg) praduction (FM(})
{g) (n" " (1)=(g")xh "))
1 5 1,500 7,500

(Weight of harvests on stcri]e.land: 20 kg/are)

~3) Fish farming in rice fields

Although there are as yet no actual results of the sale _of fishes cultured in rice fields in PSs, as
fishes that naturally flow into irrigated rice fields from rivers and become adult are sold in the
‘local market, benefits from fish farming in rice fields can be estimated. The average priée of
adult fishes is 1,500 FMG, and the }-)erlce'ntagclof the growth from fry to adult fish is about
75%. Therefore, if one houschold raises 100 fry, cash income of 110,000 FMG can be

expected.

The only. éxpcnditure is labor cost, which is one-fourth of benefits. Even if expenses to
purchase fry are added, the expcndlture wﬂl be the half of beneflts or lower. Thcrefore, fish

farmlng has a strong partlcxpatlon 1nccnt1vc for farmers

Labor cost: S
Number of fry per | Labor per 100 fry | Purchase price Labor cost per
household - ~ (man-days) per fry (FMG) " houschold (FMB)
@ (®)]  (©)=(a)/100x(b) (d)=(c)x7,000
100 ° 4 4 28,000

Material cost (bornc by the prOJect)

Purchase price per | Material cost per

" fry (FMG) household (FMG)

e (B=(a)x(e)
200 -~ 20,000

Benefits to villagers:

Survival rate of

Economic benefits from
fish farming in rice

" Priceperadult fish | . adult fishes - fields (FMG)  ©
o (@ oy O=(ax(x(h
- 1,500 L T5% TO112,500

-_.4) Fodder productwn

‘The effcct of foddcr productlon is that sales prices of livestock increase because of
_ xmprovemcm of nutrmon Howcver it is dlfﬁcult to estimate how much this productlon will
lead to Improvcmcnt of nutrition in comparlson w1th the presant pasturage or straws and how
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much it is reflected in prices. Therefore, benefits are not cstimated in the pfcsc_nt stage, and it
is necessary to form a clear view of investment effect in the monitoring hereafter.

Labor cost:
Number of feed trees! Labor per 100 feed | Labor per heusehold Labor cost per
per household trces (man-days) {man-days) household (FMB)
{a) {b)  {e)=(a)x(h) {d)}=(c)x7,000
100 2 2 14,000

Material cost (borne by the project)

Material cost per Material cost per

feed tree (FMG) household (FMG)

S (o) (B=(a)x(e)
750 75,000

Benefits to villagers: Difficult to estimate

5} _
_ For valuation of the effect of hedgmg, it is assumed here that one household SOWS seeds of 1.5
kg ares on land of 2 ares on average for one year. Accordmg to the actual results of PSs, if
plants are cut down after three-year growth and cassava is cultu_red thcre, the yield will
increase by about 60 kg on originally sterile land of 2 ares, and an iﬁcrease in income of
24,000 FMG will be obtained. o o |

Hedges

Regarding expenses, labor cost is comparable to bencflts Although thc total of labor cost and
material cost will exceed benefits in the first year since there will be the expense of seeds, the _
expenditure will be labor cost only after that because home-grown seeds will be able to be

- used. Furthermore, as hedging will result in prevention 'df Oﬁrtflow‘ of soil and .oufsi.de
* economic effect such as the value of use as matcnals of compost will be obtamcd from hcdgcs
it is considered that actual benefits will bc more than expcnscs

" Labor cost:

Weight of sowed Labor persowed | . Labor per Lo o
seeds per household |  seedsof 1 kg | household (man- |  Labor cost per
(kg) (man-days) days) household (FMB) - ‘
(a) O] @) @ (c)x7,000
1.5 2 3 21,000
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Material cost (borne by the project)

Material cost per kg

Material cost per

(FMG) household (FMG)
' {e) {fi=(a)x(e)
9,500 14,250

Benefits to villagers:

Area of cassava culture per | Weight of increase of | Cassava price || Economic benefits of
sowed seeds of 1.5 kg (ares) | cassava per are (kg) (FMG/kg) hedges (FMG)
() b (i) (=(@)x(h)x()
2 30 400 24,000

(Weight of hai've_sts on sterile land: 30 kg/are)

6) " Production of youﬁg plants and tree planting

From the actual results of P_Ss; itis considered practicable to produce 1,500 j,'oung plants per
household on averagé' and then plant them on land of 0.94 ha. It is 'presufned to be possible to
sell them to charcoal burners as standmg timber at an averagc pr1ce of about 470,000 FMG
after four years. = ' '

~Almost all the expénsés to be spent fof 'thesc operations willl be labor cost. Therefore,
expendlture will be 1css than bencflts on the average (though there is great difference in the -
growth of eucalyptus) and will be comparable to benefits even if matcrlal cost is added But as
outside econormc ‘effect such as prevention of outflow of soil will be obtained from tree
plantmg operations, it is considered that actual benefits will be more than cxpcnses.

Labor cdst:

) Labor per 1,000 Laborper -
Number of young { young plants {(man-| household {man- Labor cost per
plants per houschald days) days) houschold (FMB)
@ )] (©=(a)x(b)/1,000 (d)=(c)x7,000
1,500 38 57 399,000

N Matérial cost (borhe bly the project) o

Material cost per

Material cost per

1,000 trees (FMB) houschold {F MG)
' e (r) (a)/1000x(e)
37,441 56,161

. Average malerial cost in the first and second years
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Benefits to villagers:

Area of tree planting per 1,500 | Standing-timber value [j Economic benefils from
young plants (hectare) per hectare (FMG) tree planting (FMQ)
(H=1,500/1,600 @ ()
0.94 500,000 468,750

(4) Appropriateness of investment
As mentioned in (1) above, it is lmpossxble to quantxfy the economic effect of watershed
preservation in relatlon with inputs. In addition, it is very difficult to oo]ectlvely judge if it is
' reasonable that "the total investment to prescrve watersheds of 28,000 ha in size amounts to
53 billion FMG." It is, however, considered that the following possibilities will come about it
this pro;ect does not exist: @ The Ministry of Water and Forests will need to plant trees in the
said area and control land uses of villagers by regulatxons at the same time. Expenses for these
measures will be much larger in companson with this project which Only requires expenses to
promote villagers' part1c1patxon and material cost. @ As outﬂow of soﬂ will result in the rise
of the beds of Lakes Mantasoa and T31azompan1ry and then decrease | in the volume of water
large- -sized ground works such as excavation of both lakes will be required in the future. @ As
the function of soil and water conservation will become lower as a result of a decrease of
- forests, floods will occur frequently in the lower watershed. In addition, it w111 become
necessary to make a new artificial lake in another place because the level of water of Lakes
Mantasoa and T31azompan1ry will fall in the dry season, and sufflclent electncny and waler
will not be able to be supplied to the capltai Although these phenomena are d1ff1cult to be '
metrically estimated, it is judged that they are enough to prove that the mvestment size of 44
billion FMG is not an excessively large amount for the effects. :

7 Comprehensive judgement

The result of comprehenswe judgement of the appr()pnateness of thxs plan d:scusaed above is
- as shown in Table V-1. '

Tabie V-1 Compreheneive judgement of eppfopriateneSs |

o ‘ Mantasoa zone - | Tsiazompariry zone
Villagers' technical ability Q. L O )
Legal system - © ©
Organizational operation Q ©
Natural environment @) ©
Social environment © Q
Financial affairs : Q O
Comprehensive judgement © ©

Note: @Very h!gh OHigh, ACannot be determlned
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‘In the Mantasoa zone, the degree of progress of Eucalyptus robusta tree planting is higher
than in TSi_azompaniry. Therefore, projects related to tree planting are expected to have some
matters requiring sufficient examination in the aspects of both villagers' technical ability and
organizational operation. Success or failure depends on development of a participatory plan.
Judging comprchcnsivcly, according to qualitative valuation, there are no factors to hinder
appropriateness in terms of execution of the plan. On the other hand, financial analysié shows
that expenses after adding labor cost and material and mechanical equipment cost will exceed
benefits in projects of compost production and hedging because material and mechanical
equipment cost will added in the first year. But benefits will exceed expenses in these projects
in and after the second year, and in fish fartning in rice fields and tree planting from the first
year. For this reason, it is judgcd that the incentive to villagers’ participation will be strong.

Furthermore, outside economic effects, such as prevention of soil outflow and zmprovcment of -
the function of soil and water conscrvatlon will be obtamcd from execution of these projects.
‘Therefore, aithough it is difficult to evaluate economic effect with pecumary inputs and
outputs, it is judged that the investment effect of watershed management plans w111 be
sufficiently appropnate '

This ptan has total_'appropriatenes's of execution, and su_ccéss or failure _depends on the
practicability of villagers' participation and proper local guidance.
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Slrggestions

This investigation area is the important water-source area for the Antananarivo Metropoiitan
arca. At the same time, it is the more important area for local villagers who live there,
Preservation zin_.d continuous use of these watersheds are benefits that will continue to the
future for local villagers, and such benefits will then lead to secure benefits for villagers in the
lower watersheds, It was proven from the results of PSs (pilot studlcs) that those who
‘recognize devastation inside the watersheds more than anybody else are local villagers.
Therefore, watershed management plans made based on villagers' partlorpat_ron in this
investigation have contents of projects covering not only forests but also various fields. The
contents arc beyond the control of the Ministry of Water and Forests. On the other hand,
watershed management plarrs must be managed and operated contin'uously', not just for a
limited period of time. Managcmcrlt and operation must have continuity into the future.

In order to execute these management plans steadily in the future, the following m'éttcrs ars
strongly hoped for. ' ' '

@ Decisioanaking and cooperation of _rn'inist_ri_ss corrcer_ned for t_he purpose of execution of
plans . o ' o } -
As thesc plans are made from the viewpoint of v1llagers hves, the contcnts of prolccts :
‘extend to various fields. These are really a comprehensrvo local deveiopmcnt plan It is -

| se]f—cvrdcnt that the Ministry of Water and Forests cannot cxecute them alone. Therefore,
execution should be started in the followrng way. First, organs concerned will, on their
organlzatronal rcspons1brlrty, “confirm decision-making for and rnutual coopcratron in
execution of these plans. Then, an executing orgamzatlon system consisting of the organs
- concerned will be established upon the initiative of the Ministry of Water and Forests.

@ Contrnuous assistance to Analamihoatra Village in succcssron of the PS :
Analamihoatra Village is within point-blank range to thc goal of 1ndepcndence It is
judged that the village will be able to become mdepcndent wrth slight . assrstance For this
reason, it is excluded from these plans The assumptron of execution of thcsc plans is that -
this village is positioned as a model of execution of these plans and that assrstancc wrll be
given by the Ministry of Water and Forests in succession of thc PS

® Appropriate loads of bencfrcmry groups _ . - -
‘Watershed preservation is necessary for the future. 'I‘he flndncral condmons of organs
concerned with these plans are severe. Thereforc financial support of thesc plans by the
organs cannot be expected. In order to preservc watersheds in this mvestrgatron arca. for
the future, it is judged that appropnate loads of beneflcranes wrll become necessary as a '
future subject. The i increase of a new load is a big problem cvcn if it is only a little, and i is

" accompanied by difficulties. We consider, however, thrs will not be able to be avmded in
the future It is judged neccssary to 1mmedrately work on this matter as a future problem
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