CHAPTER 5 : FEASIBILITY STUDY ON THE HIGH PRIORITY PROJECT

51 General
5.1.1 Location and General Features

‘The Rehabilitation of San-Pédro Paddy Development Project (hereinafter referred to as “the
Project™) Area has been selected as the high priority project/area. It is sitvated in the southern
part of the Study Area. It covers a net irrigation area of 575 ha of an alluvial plain, starting from
the abandoned small pumping station located uppermost in a series of five stations installed by
the previous paddy irrigation project and down south to the junction of the national highway
with the road to Poro. Major part of the area is surrounded by flood protection dikes from the
San-Pédro river and its tributary, to the Gonou, which were construeted by the previous project.

There are three scitlements in and adjacent (o the Project Arca apart from a several scattered
houses. Campus 11 of Cité Agricole vitlage is the biggest, with 52 households, located on a low
hill surrounded by the north, west and central itrigation blocks of the previous projeet. Campus
1 of Cité Agricole, the smallest with eight houscholds, is located along the connecting road of
Campus 1 with the highway, at one km from its entrance. The village of Cité Agricole has the
workshop arca on a low hill, where an open garage, which is usced to keep agricultural
machinery is standing. Village Grand Gabo is located at the northern boundary of the Project
Area, but their agricultural activities are mainly carried out at the north of the Arca according to
the information collected from the extension workers of ANADER. The village, therefore, is
out of scope of the Project Area except from the viewpoint as a source of participants. At the
southeastern tip of the Project Area, there is a cluster of hills through which the national
highway goes. One finds a defunct rice mill on the west hill top and the Lycée Professional de
San-Pédro on the east. Hills in and around the Area including the Campus I are to
accommodate the settler families.

As stated in scction 3.5.2, the pump irrigation system was introduced by ARSO/SODERIZ for
the production rice to meet the increasing domestic demand in 1973, In 1976, it was expanded
up to 650 ha with about 200 farmers. Due to several reasons, as analyzed in section 3.7, the
operation of pump irrigation was ceased in 1993. However, a few farmers have continued (o
cultivate rainfed rice in the erstwhile-irrigated paddy ficlds. Therefore, in the Study Area, the
farmers of the Project Area have the lowest average annutal income, and under these conditions,
they have a strong desire to restart the irrigated rice cultivation in the Project Area.

5.1.2 Administration

The Project Arca is in San-Pédro Sub-prefecture and San-Pédro City, Department of San-Pédro,
Bas-Sassandra Region. At the levet of local government, Cité Agricole belongs to the rural arca
of San-Pédro (‘ity It has a chiefof the village and the official village committee to support hin.

Cité Agricole is an exception in terms of its constituent members, contrary to other villages in
the vicinity. It is a planned seltlement consisting of settlers without having any root in the
villages of the vicinity, where a typical mixture (mélange) of minority ethnic groups of earth-

chief and majority groups of selilers is found. In both cases the seitlers themselves consist of
several ethnic groups. All the local government of these villages including Cité Agricole,
therefore, has to deal with this multiethnic structure. The residents of Cité Agricole have
registered their name to the mayor’s oftice, and participate in the mayor’s election. The amount
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of the city’s budget in 1996 was 1.9 billion F.CFA, 62.5 % of which goes to investment. Within
that much capacity, the administration of the municipality is to extend itself to the socio-
cconomic service of the public facilities to its rural arca which includes public primary school

and public dispensary; the deficiency has to be filted up by the spirit of self-liclp on the part of
the villagers.

5.2 Characteristics of the Project Area
5.2.1 Natural Conditions
(1) Land

The Project Area lays in the plain extending north of the city of San-Pédro. This arca is
surrounded by the San-Pédro river in the west and the south sides, the national road between
San-Pédro and Soubré in the cast side, and in the north side the Gonou river which is one of the
secondary tributaries of the San-Pédro river as shown in Fig. 5.2.1. The area is graduaily sloped
from north to south with mild undulation, and the clevations are measured about .0 m at the

northern end of the area, 5.0 - 6.0 m in the paddy ficld near Campus 11, and 3.0 - 4.0 m at the
south end.

Most of the area are considered to be low laying flood plain, where the run-off water stagnates
beeause of poor drainage and are used for paddy cultivation. There are some elevated hills

elevations of which are 20.0 1o 25.0 m, ard these arcas are used for residential arcas and also for
tree crops cultivation.

In the north of the Project Arca, there extend hilly areas elevations of which are over 60.0 m.
Small valleys extend between these hills and the elevations of these areas are as low as about
4.0 m, resulting in poor drainage condition. The run-off water stagnating in these arcas is
drained slowly toward the Gonou river, and seme of them flows into the Project Area. Many

small rivers and drainage canals run in the Project Area forming network of flows and flow into
the San-Pédro river.

The vegetation in the Project Area is classified to be tropical lowland rain forest, and was
covered by the tropical rain forest as same as Rapide Grah Classified Forest and TFai National
Park. After its development, more than 50% of it are cultivated mostly by the settlers. The
Project Arca had been dense natural swampy forest unti! ARSO started the development of rice
cultivation. Therefore, secondary forest only remains in some hilly area of the Project Area,

Along the Grand Canal, the natural forest or grassland spreads to swampy areas of lowland near
the San-Pédro river and other tributaries (Fig. 5.2.2).

The soil in the Project Area is classified as UC-22 (Alluvial flat lowlancl) Thr' sonl is of
hydromorphic silty clay to sandy silt deep soil, with heavy texture. Agricultural value is limited
to cultures that tolerate water clogging, and this means that soil is suitable for rice cumvauon

On the other hand, the soil in hilly arca is ctassﬂ'led as UC-27C (slope of convex). The soil in
this arca is deep red-yellowish sandy clay modal or altered ferrallitic, and it is suuablc for
pcrmmal and traditional agrtcullurn on its slopc and drainage.



(2) Water Resources

Since the Project Area is basically situated in the tow-laying plain expanding on the left bank of
the San-Pédro river, the area has much potential to reccive tlood from the river and to be
suffered from the inundation of run-off water in its southern end during the Nood seasons. The
run-oft water from the hilly arcas sitvated north of the arca flows into the irrigation arcas
through the drainage channels running in and around the Project Arca, and causes inundation in
the areas during the wet scasons. The Gonou river flowing along the northern cdge of the arca in
the southeast dircetion catches most of such run-off' from the northern hilly area near the Cpt.
Bernard. It drains the water 1o the San-Pédro river through the Geranova river, one of the
primary tributarics of the San-Pédro river. Therc are, however, some cffluents from the Gonou
river flowing into the irrigation arcas of the Project Area. These effluents are connected to the

small drainage channels in the arca, and the river water is considered to flow into the San-Pédro
river passing these small channels.

The water of the San-Pédro river has to be treated for the use of drinking water supply because
some of the observed values such as total coliform bacteria, acidity, clectric conductivity and
TDS cxceed the allowable ranges. The water quality analysis of the groundwater in dug wells
also indicates the tendency similar to the surface water. In the Project Area, there is no deep
tubewell constructed under the assistance of the Ministry of Economic Infrastructure, but there
are a lot of open wells dug by private farmers for the public use. According to the well survey
on seven (7) and 16 wells in the Cité Agricole and the Grand Gabo villages, the pH values of
the private well water are within the range from 4.0 to 5.0 and the clectric conductivity varies
from 100 to 300 4S/em.

5.2.2 Social Conditions

(1} Unique Social Struclure

It should be noted that Cité Agricole village, the only village in the Project Area, has unique
characteristics. It was created under the initiative of the Government by inviting young
volunteer-seltlers with an attractive goal of “irigated paddy cultivation to make money”. On
the other hand, other villages were expanded with the inflow of settlers who came there to have
their own plantation by exploiting virgin forests or to be employed by ARSO. The peeple in
Cité Agricole is shown in Table 5.2.1.

As described in section 3.6.2, Cité Agricole is classified as Type-2 village and the villagers
have never felt themselves owing land to indigenous people on grounds that it was the “State”
who setiled them there. That is why this village seems to have more free atmosphere from
“customs”. In other words, they are more modern and/or democratic than people of nei ghboring

villages. There are some more differences observed below between Cité Agricole and the other
villages located in the Study Area.
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In addition, the social assimilation among young generation in Cité Agricole scems 1o have
spread more quickly and deeply than in ather villages. It is probably due to higher school
enrolment ratio, which shows villagers” greater concern on school cducation where
socialization is taking place. Apparcntly, another reason is that people do not live separately by
the cthnic groups in Cité Agricole, resulting in the villagers having more direct contacts in daily
lives and more chances to know and understand cach other.

(2) Rural Socicty

1} Family
The following table shows the family composition and characteristics oblained from the results
of questionnaire.

Family Characteristics i Project Area
Tota! No. of members per family ) 7.3
In which living together 6.3
Potential work force : over 15 years old (men) 3.6(2.0)
No. of children per couple 53
Average age of family Heads ( their spouses) 44.7 (36.4)
_ Literacy rate of Family Heads {spouses) (%) 55.9(27.%)

2) Information Dissipation and Communication

People usually get information on agricultural activities from 1) ANADER, 2) experienced
farmiers, 3) farmers working near their plots, 4) friends and 5) the farmers working on the way to
their own farms. Most of the people go to ANADER zonal office for consultation with
specialists or extension workers on the control of diseases and insect-pests giving damages in
their farms. The farmers know well about which farmers are good at growing what crops, so that
they visit the skilled farmers 1o learn about the new varicties and skills. As another example of
technical transfer among farmers, it is noteworthy that the young farmers have orgamzcd some
demonstration plots to introduce new crops to the others.

(3) Houschold liconomy

Although irrigated padd) cultivation is not carried out at present, rice produccd by rain-fed
paddy cultivation once a year during rainy season is the main source of income for about 36 %
of the households in the Praject Area as shown in section 3.6.4. For 22 % of the households,
vegetable cultivation is the main source of income, which is performed cither throughout a year
or only in dry season when the market prices of vegetables become high. In farmers’
houscholds, the income from rice is generally managed by husbands who arc the owners of the
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plots. In vegetable cultivation, women are always in charge of the sales of products. If wives
had their own plots separated from their husbands’, they coutd manage the incomes camed from
their respeetive plots. In the case of comimon plots to couples, husbands keep incomes when
amount is large and wives keep them when it is small.

Maize cultivation and contract farm works also are important income sources. The former is
petformed during rainy scasons, and latter is during land preparation periods for food crops
{(from February ta April) and during harvesting scasons of cacao and coflfee (from December to
January). Though more than half of the farmers have their own plantations of tree crops with an

average size of 3.3 ha, these plantations have not been in the stage of production yet, since most
of them were planted afier 1996,

(4) Land Management and Problems

The lands in the Project Area (lowland) which had been expropriated from the indigenous
people (Kroumen) were developed by the government and then redistributed to settlers during
the last irrigated paddy project period. In this Area, there are four GVCs, entrusted with the land
management by the government. The GVCs have the authority to dispose the land from those
who gave up farming and to redistribute it to other members or new seitlers. However, since the
end of opcration of irrigation system, the farmers in the Project Area have started renting the
tand suitable for rain-fed paddy cultivation within themselves or to “outsiders” (inhabitants in
San-Pédro city in pariicular), These situations mean that the land is no longer managed by
GVCs but by individuals. Therefore, the number of farmers, the cultivated acrcage as well as
the location of plots vary with planting scasons. In 1982, farmers in Cité Agricole requested the
government to fix the boundary of their farming area including both developed lowland and
surrounding upland. In response to the request, MINAGRA cartied out land survey and staked
out to show the ficld boundaries. But the Ministry did not leave any written official paper for the
farmers to recognize their rights to use land (1,690 ha in total: developed land 650 ha,
surrounding slope land 1,040 ha). In the beginning of 1990s, owing to the exhaustion of forest
resources “to sell”, indigenous ethnic group of Kroumen of neighboring villages has starled
insisting their customary land rights on uplands both inside and outside of the developed area.
And in fact, Kroumen peaple started selling these uplands to the residents of San-Pédro and
settlers. On the other hand, the farmers of Cité Agricole, who had to diversify their farming due
to the end of imigated paddy cultivation, have started to plant perennial crops in the same
uplands located in “their territory”. Consequently, land disputes oceurred between the farmers
of Cité Agricole and Kroumen or others who bought land from Kroumen, resulting in some
troubles, which include threatenings and a legal case.

523 Agricuiture

The detailed survcy of the exlslmg agricultural conditions in the Project Area was carried out

with 70 farmers having farming tand in the Ana The surveys were carried out in cooperation
with ANADLER, San-Pedro.

(l) Farm Land

In the Project Area, 62% of thc farming lands are clasmﬁcd as lowland with 94.3% of the total

farmers, followed by upland (20.0 %) and tree crop land (17.6 %) The average land holding
stze per farmer is 6.7 ha.
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{2) Agricultural Production

The major crop in the Project Arca has lowland paddy sharing 36.7 % of the total cropped area,
followed by maize (22.6 %), cassava (16.3 %) and tree crops such as cof¥ee (13.6 %) and cacao
(5.1 %) in 1998. The average yicld per ha in 1998 was 1,118 kg for lowland rice, 701 kg for

maize, 4,222 kg for cassava, 494 kg for coflee and 250 kg for cacao, the details of which arc
shown in Table 5.2.2.

Crop Area(2%) Pm‘g‘;';)""n (:g’;li‘;) Crop Area( » Prod;z)uon (kY;tll‘:)
Lowtand paddy 36.7 30.2 L8 | Cofee | 1385 | 16 I w01 Q
(Plainlownland) | (32.7) (28.2) (1171) | Cacao 5.1 0.2 250
{(Vailcy Towland) | (4.0) 20 | (68 lRweer |5 |0 ] o
Maize | 226 [T] 701 oitpalm | o) e e
Cassma | 163 505 ] T4 oo T o 0 o
Yam _ oA . 15 1 5000 Banana 17 N T
-Upland Rice o b - e T s | TR S
Vegetable | 20 32 - e T iSeha { 23g%0ke |0

Sourze: JICA Stody Team, 1998

(3) Farming Type

In the Project Area, four farming types exist. The most popular one is mixed crop farming of
lowland, upland and tree crop, which shares 59.4 % of the total farming land and 43.0 % of the
total farmers, followed by () + (U) farming sharing 20.3 % of the land and 31.0 % of the
farmers, lowland farming sharing 17.4 % of the land and 23.0 % of the farmers and (L) + (T)

farming sharing 2.9 % of the land and 3.0% of the farmers. Single farming type is lowland type
farming only.

Farming Type Cropped Arca | No. of Farmers Faraiing Type | _Cropped Area | No. of Farmers 1';
: {ha) %) | (No) | (%) _(ha) %) | {No} (%)
Lowland () | 830 174 | 16 | 230 [ (+ (i} 140 1 29 3 30
7 Up!and (U) ‘ L o 10 0 ‘ 7” (lj) + (T) R R T ) -“ 0
Tree CropLand ()| 0 O L0 o L Ry | 283977594 | T30 430
T 196 203 |0 e Total 3776 [ 1006 | 70 | 1000

(4) Farming Income

In the Project Area, the net income was F.CAF 110,542 with F CAF 43,084 /ha. The farming
income per farmer in the Project Area is only 39.3 % of that of the Study Area. Such low
farming income is duc to low land utilization and low income per ha.

The net crop income of the Project Area i 15 from upland crop farmmg in splle of the fact that the
lowland accounts for 38.0 % of the total area. The net income of towland farming in the Project
Arca is minus I.CAF 2,935,228 duc to rain-fed field condition and low cultivation technology.
There are two types of lowland, namcly, 'allc)’ bottom lowland and plain lowland. Though both



the lowlands are almost all rain-fed towland, water sonree of the valley bottom lowland is more
stable than that of the plain lowland.

Land Cropped Area Farming Tncome
Classification ) 1 (%) (FCAY) | (%)
T Lewknd [T T 68 380 | -2.935228 3719

Upland 3 108 [ 10,681,956 1381
_ TreeCrop | 38 21.2 V9T 02
Total R 1000 | 77337033 1600

(5} Labor Input and Production Cost

In the cultivation of annuat crops, around 80% of the total labor input is allotted to the land
preparation, seeding and harvesting, which are the minimum requirements indispensable for
cultivation. The remainder is allotted for weeding, application of fertilizer and discase and pest
control, except bird control for paddy. Regarding the labor input by crop, the highest labor input
is made for vegetable cultivation, followed by tree crops. Labor input for upland crops is the
lowest where the input is nearly half for paddy cultivation. In the lowland paddy cultivation,
total labor input including bird control is estimated at 217 man-day/ha, of which 5 %, 9 %, 5 %,
2%, 9% and 70 % is paid for land preparation, sowing and transplanting, weeding, harvesting
and bird control, respectively. Such a labor-intensive cultivation is abnormal. The cause of the

extremely high labor input paid for bird control is duc to the limited paddy ficlds with
concentrated attacks.

The present average labor wage is F.CAF 1,100 /day in the Project Area. The wage, however, is
differed by farm work from F.CAF 750 /day for birds control to F.CAF 1,800 /day for chemical
application work. About 85% of the crop production cost is the labor cost. As shown below, the

production cost is the highest for vegetables, followed by lowland paddy, trec crops and upland
Crops.

o (Unit: P.CAFha)

Crop Sie;g;g Ferilizer Hierbicide ::;i?mj; Machinery Labor Total
Paddy 17,308 9,243 10,174 2,704 14,503 174,180 228,292
(Directsoning) | (7.6%) (3.0%%) (4.5%) (1.2%) (64%) | (76.3%) | (100.0%)

- Maize 1438 | o | e e T 0 11,620 13,058
oo aiey | (@8 | G %) | 0%y [ (89:0%) 3 (100.0%)
Cassava 2,000 0 0 0 0 90,860 92,860

222 (0% @%)  f (0%) | (0%) (97.8%) | (100.0%)
Vegetable? 15,338 28,948 21,185 0 0 350,743 116,213
ST BTe L 6% f (0% ] (@) | () | (843%) | (100.0%)
Con’.;_ 'c,, 2,575 ) o 6,120 700 169,440 178,335
DR I LR O @) | %) 1 B | (04%) | (918%) | (100.0%)
- Cacan* 225 0 0 | o9 381 244,017 245,651
{0.1%) (0% (0%) {0.4%) (0.2%5) (99.3%) (100.0%5)

Notes: *Tomato, Egg-plant, Okra, Cucumber, ** Froit-bearing tree
Source: IICA Study Team

Regarding the material cost, in cereal crops, about 40% of the material cost is for sceds.

Uertilizer cost is nil for the upland crops and in the case of cacao, pesticide cost accounts for
61% of the material.



(6) Consumption and Sale of Products

In spite of the exteemely low production levels, 50% of the food crop products, 88% of the
vegetable products and 100% of the trec crop praducts were sold by 80 %, 100 % and 100 % of
the farmers, respectively in 1998, Especially, 843 kg out of 1,360 kg (62 %) produced paddy
was sold, and the remainder was consumed at home by 7.5 persons of family member, which
corresponds to only 45 kg per person per year in rice,

(7 Lowland Rice Cultivation

1}  Field conditions

According to the data obtained from the interview survey, the land wtilization of the plain
lowland in the Project Arca during the last five years was cstimated at only 19.4 % On an
average, 72 % of the farmers cultivate rice in 27 % of the plain lowland arca.

1594 1995 1996 1997 1998 | Average
“No. of farmers possessing plain fowland (A) | 67| 671 " 67 671} 61| 67
" No. offarmur:.culmatcd padd) (B) N 19 N il _'__ ”__ 48 51 48
{MA) M%) 612% | 7610% 71.6% 761 | 722%
Arca of plain lowland (ha) (C) 9] MM 249|239 2345 2349
“Arcacultivated paddy (ha} (D) 56.7 59.9 748 630 587|626
" Arca cultivated other crops (ha) (B) 05| 04| 06| 03} 061 05
(DYEY(C) (3h) TUU O T2aan | s | z2ave | 269% | 252% | 26.9%
Land ulilization ratio  (%9) 17.8% |  16.5% ___2_4_;19£ o 183% | 192% | ¥9d%

Source: Feasibitity Study, HCA Study Team

2) Number of family member and agricultural labor

The number of family member is estimated at 7.5 persons, 4 males and 3.5 females. The age
structure is, 29 % of them below 10 years old, 69 % from 11 to 54 and 2 % above 55. The
exclusive agricuitural labor is 2.5 persons and the temporary agricultural labor is 2.5 persons
per farm houschold. The average ages are 29, the youngest and 44, the oldest in the exclusive
labors, and 11, the youngest and 24, the oldest in the temporary labor.

3} Machinery and agricultural tools

2 Harmers (30.0 %) have one unit of power tiller, one farmer (1.4 %) has a pair of drafl animal,
23 farmers (32.9 %) have a human power sprayer, one farmer (1.4 %) has a motor pump and one
farmer (1.4 %) has a harvester. Among them, 62 % of the power tillers, 25 % of the human
power sprayers and the motor pump are not under usable condition.

4) Type of cultivation

73% of the farmiers perform direct sowing with broad casting (63.5 %), h:ll sowing (1.6 %) and
mixed sowing of them (7.9 %), 3 % transplanting and 24 % mixed cultivation of them. The
transplanting in the wet or dry ficlds is carried out by making planting holes with handle of

daba (hoe). The mixed cultivation of transplanting and direct sowing is applied in the unleveled
ficlds.

5) Cropping Scason

In most fields, sowing is done from March to June with lhe peak in May, and harv cstmg is done
around 4 months later, slarlmg from Augusi and until to September.



6) Variety and Seced

BUAKE-189 is the most common variety, and 94 % of the farmers arc using this varicty. The
other varsities inuse are WITA-9, SC-1 and others. Only 67 % use their own sceds. The rest of
them purchase the seeds from ANADER or friends. The averapge seed rate is 71 kg/ha for direct
sowing culture and 45 kg/ha for transplanting culture, 25 % of the faumers practice pre-
germination treatment of seeds with soaking in water for 2 days.

7) Nursery

A halfaf the transplanting farmers apply upland nursery and the other wet nursery. 92 % of the
nugseries are located in the main fields. The nursery period ranges from 14 days to 30 days with
the average of 18 days. During the nursery period, weeding is done 1.6 times an average,
fertilizer application and discasc and pest control are carried out 1.1 times, and daily water
management activitics arc carried out daily.

8) Land preparation of main ficld
Plowing is done once by family (82 %), contractor (15 %) and family + contractor (3 %) with
power tiller (75 % of the farmers), human (23 %) and draft animals. 20 % of the farmers

perform 2™ plowing (harrowing and puddling) under the ficld condition of wet (69 %), dry
(15 %) and submerged (15 %).

N Weeding :
Weeding is carried out more intensively in direct-sown ficlds than in transplanted fields, though
weeding is donc more than once in both fields during the paddy growing period. The method is

by family labor in more than 83 % of the fields, with mainly manual in transplanted ficlds and
with mainly herbicide in direct-sown ficlds.

10) Application of fertitizer

35 % of the farmers apply both basal and supplemental fertilizers. The application of basal
fertilizer is 10, 18, 18 kg/ha in N,P,K and supplemental fertilizer is 10-18-18 or 10-20-20 in
both of direct sowing cullure and transplanting culture. As supplemental fertilizer, 22 to 25
kg/ha of N in the form of Urea is applied 24 days after sowing or after transplanting.

11} Disease and pest control |

43% of the farmers control pest with Furadan. In the area, it seems that control of disease and
pest is not economical at present due to the low degree of the damage. However, allention
should be paid for Rice Yellow Mottte Virus (RYMV), because there were found out some

fields were completely infected by this Virus in the area of Polo 1, San-Pedro being adjacent to
the Project Area, in the main crop of 1998.

12) Harvest and post-harvest activities .

In 94 % plain lowland ficlds, the harvest is carried out by cutting hills with sickle. In more than
20 % of valley lowland fields, direct harvesting of panicles is done with knife. Threshing by
striking panicles against a board is the common way. Drying of harvested grains is done at
house yard and field. Harvested grains are stored in the living house or storage. Milling of rice
with private milling machine is common, but occasionally it is done by manpower at home. The
milling charge is F.CAF 20 /kg on average.
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As same as other farmers in the Study Area, as stated above the farmers in the Project Area are
performing agriculture under the considerations of 1) economic risk for agricultueal input
against the deought and flooding their field, 2) low accessibility to the agricultural input caused
by their financial inability and 3} shortage of farming knowledge.

{8) Animal Production

The raising of livestock and animal husbandey activities are comparatively inactive due to the
poor animal feed/fodder production.

{9) Agro-industry and Marketing

A rice mill with dry-yard attached was installed by the CIDV at the northeast corner of Cité
Agricole Campus 11 in carly 1990s. It is not functioning any more at present. There are no
specific commercial activities. During the dry scason, a few sctilers grow vegetables atong a
network of drains in the area, and sell the produce at the nearby local markets. A sheltered
market place was installed in front of the primary school grounds in Campus H of Cité Agricole.
It is being used as the canteen for the school lunch.

(10) Farmers® Organization

in 1992, 13 GVCs in San-Pédro Paddy Development Project Arca were unified into 4 GVCs
based on the irrigation blocks of cach miain canal. Government stopped the supply of fuel in the
same ycar, resulting in ceasing the operation of water pumps, Thercafler 4 GVCs formed a
union in an effort to raise fund for their operation (Table 5.2.3). In 1993, a private company
OCTID tried to enter by funding an experimental cultivation plot, but withdrew after one
planting season due to boycott by leading farmers. Though four GVCs were recognized as
official organizations by the government in 1995, no activity has been carried out as GVCs
since then. In lowland across the road from the Project Area, irrigated paddy cultivation has
been carried out since 1975, where its own GVC Lycée Professionale was formed in 1985 by
the farmers who left the project. Though joint marketing has not been carried out since the stop
of operation of water pumps, members are carrying oul rain-fed paddy cultivation with their
own planting schedule, using joinily owned tractors.

In 1995, after ceasing irrigated paddy cultivation, the first officially recognized women’s
farmer-organization GVC-FCA was founded in Cité Agricole with financial aid given from
United Nations Population Fund {UNFPA), aiming at helping their husbands who lost source of
income as well as their self-confidence. In its activities, members cultivate maize or paddy in
the wet scason and vegetables in the dry season, and income from harvest goes to cach member
after paying certain portion of the sale calculated per acreage to GVC. Pooled money is aimed at
being used for mutual-help activities such as loans to the members for ceremonial occasions,
school fees, ete., although no such activities have been carried out so far due to insufficient
income caused by lack of rainfail and limited arable land acreage. In 1998, members who
withdrew from FCA founded unoflicial organization GVC Femme. Members of this new
organization are cullivating paddy in the wet season and v;gctables and cassava in the dry
scason. Ethnic problem lies behind the separation of women’s group. GVC Femme mainly
consists of Yacouba and GVC-FCA consists of Senoufo



524 Analysis of fFarmers’ Problem and Their Intention to the Development

According the foltowing steps with specified aims, the farmers who took part in the past project
(hereinafler referred to as the farmers) were ted to analyze the problems they faced while
carrying out irrigated paddy cultivation in the past and to sct the purposes for the future project
based on the problems analyzed:

1) Individual interview to collect information on the project carried out in the past and opintons
for the future project, which can be barely drawn from interview in-groups.

2) SWAPY workshop (SWAP W/S) to lead the farmers for reaching a commen understanding
on the past project, then setting purposes for the future project in unanimous agreement
summing up a series of individual inferviews mentioned above,

3) PCM (ZOPP) workshop (PCM W/S) based on the problems pointed out during the SWAP
/S, to allow both the representatives of concerned government authoritics and the farmers
1o reach consensus on the past and future projects and ultimately to share the responsibilitics
of cach planned activitics by both sides.

(1) Farmers’ Review of Previous Project

Through the analysis of cited prableins on the previous project done by the farmers themselves,
all of them attributed their failure just to “deficit of water in the plots”, which caused
secondarily any other minus factors such as collapse of organizations, farmers’ indiscipline
attitude and low yield. The farmers cited the following factors as causes of water deficit, 1) and
2} of which concerning water pumps especially were pointed out by many of thens.

1) Though many cases of mechanical troubles occurred as pumps were getting old, no
prompt repair works were carried out, resulting in the ceasing of water supply.

2) Operation of new pumps was costly, thus it was impossible to operate them for a long
time.

3) Damages of imigation canals without concrete lining became grave as time went by,
causing the increase in water loss.

4) Plots could not be filled with water enough due to incomplete land development,
especially imperfect leveling from the beginning.

5} Water management carricd oul by supervising organizations and farmers after the
departurc of Taiwanese experls was inadequate.

In consideration of these problems, different approaches (gravity irrigation, concrete lining
canals, land preparation cte.) from those of the past project are being considered, through which
the trust and understanding of the farmers on the planed facilitics may be obtained. The farmers
also pointed out the problems of the supervising organizations. They mentioned as causes of
troubles insufficient communication between the farmers (and their GVCs) and the supervising
organizalionslas well as uhclear task sharing of cach of them. In the PCM W/S, this matter
became a subject of discussion among farmers and government officials, and as a result, it gave
light on the divergence of standpoints and misunderslandmg on the past systems and
_experiences between both SldCS

~ On the other hand, the farmérs were nol very stern in e\"al'ua‘ting‘ their own organizations such as
GVCs. ALSWAP W/S held aiming mainly at analyzing the problems of farmers’ organizations,

" Abbreviation for Success Weakness Aims Potential. Participetory method of analyzing the village situation.
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most of the participants said that there were no problems in their organizations or solidarity™.
However, through the individual interviews, not a few fanmers expressed the distrust of GVC
committee members or village leaders, especially of their unclear accounting management and
they look on the other GVCs with distrust or ¢ven hostite feeling, which may show farmers’
basic manner of “no trust in others”. Additionally, they seem too ready to be misled by

“canards™ and show excessive reaction to ramors concerning their interests in particular (Table
5.2.4).

(2) Task, Purposc and Responsibility for the Development Project

At the PCM W/S, “Insuflicient rice production” was selected as the core problem, and four
problems concerning farmers’ organizations, water, agricultural inputs and access to
agricultural machinery were pointed out as the direct causes related to the core problem.

Taking the results of the above problem analysis into account, “Sulticient quantity of water in
plots” naturally became the most important factor to be ensured for the farmers. This factor and
the following four ones were designated as outputs to be obtained for the achicvement of the
project purpose; that is, “Increase of rice production™:

Appropriate agriculfural techniques are applied;

Good working of cooperative can be ensured;

Access (o input is guaranteed; and

Condition for buying agricultural machines is improved.

Several activities for each output were planned concretely, and responsibility for each activity
was shared between farmers’ and governmental sides to clarify which side is mainly
undertaking each task. In the past project, the farmers had little authority to decide their own
farming under the top-down management system where the decisions made by the government
Just came down to the farmers, so that they could hardly bear either ownership or
responsibilities for the project. Moreaver, the Yack of communications between the farmers and
supervisory organizations caused many confusions and mutual distrust. This time, through
workshops, the farmers themselves joined in the discussions about the contents of the project
together with the representatives of concerned government authorities, then ultimately came to
an agreement with cach other. As a result, the solidarity of the farmers has been strengthened
and a clue to communication and clearly defined task sharing have been shown to both sides.

(3) Farmers’ Intention to the Project

1) TFarmers out of the Project Arca L S

The main concern of the farmers in the area is “the production of tree crops such as coffee and
cacao in the future”. The farmers overwhelmingly have agreed to the concemed component of
“switch the crop of plantations from cacao to coffee” proposed in the Master Plan, since it is
reflecting real problems and needs they are facing. At the beginning, the farmers who had tree
crop plantations near the site for the planned Grand Canal were very anxious abowt the
cxpropriation of their land and/or damages to their plamatlons i.e. cutting down of their trees.
Now that the representative of the government has explained clearly to the farmers that the land
just required for the canal construction will be expropriated and the government will pay for
trees damaged during the works, the concemned farmers have come to understand the situation.
it is esscntial to ensure the understanding and consent of not only the people farming near the
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site but also traditional owners of the concerned lands, .. carth chicfs, because the later who
have a great influence on the former can be eftective mediators i case of troubles with the
former. At present, concerned villages have agreed to the implementation of the project, and in
order to maintain good relations with these villages, it is also necessary to give them

information on the Project continuously through extension workers and any other possible
means.

2) Farmers in the Project Area

“Farmers in the Project Area” are defined as 1) Farmers living in the Project Area, 2) Farmers
having agricultural activities in the Project Arca, or 3) Participants in the past paddy project
having intention of taking part in the future project. 96 houscholds out of 137 total houscholds
in the Area have some experiences in irrigated paddy cultivation and the Project expects them to
be the core farmers at the time of its implementation. Hercafler, these farmers will be called
“senior farmers”. In course of the Project plan formmlation, the following farmers’ intentions
shall be carcfully considered.

a) Appropriate farming acreage:

The senior farmers generally have agreed to the appropriate farming acreage (1.5 ha per
household) and redistribuition of plots proposed by the Study Team, though some of them
complain that 1.5 ha are too small to carn enough for their family who has become targer than it
was at the time of setttement. Meanwhile they are very intolerant of the fact that new comers
will receive the same acrcage of plot as them. In other words, they wish, above all, to be
distinguished from the new comers because of their experiences inirrigated paddy cultivation.
The scnior farmers who have familiarized themselves with “extensive modem paddy
cultivation” for a long time, tend to under-cstimate the necessary farming work force, and they
think that it will be “a picce of cake” to manage a plot of 1.5 ha. Therefore, it may happen that

their experiences in paddy cultivation prevent them from practicing “new intensive
cultivation”.

b) Diversification of crops and technical training:

A half of the farmers in the Project Arca have already started their trec crops plantation and
about 70 % of the rest have intention to start a plantation because of lessons given by the last
meno-cullure project or its stability and durability in comparison with tood cropping, according
to many farmers. In addition, over 70 % of them intend to introduce vegetable cultivation into
their farming and 50 % stock or fish raising. As for the training, 80 % of senior farmers hope to
be trained again on irrigated paddy cultivation, especially on operation and maintenance of farin
machinery. 30% and 25 % of themn desire the training on vegetable cultivation and animal
husbandry, respectively.

c) l*armcrs orgamzauons :

Since the farmers have been used to small groups such as GVCs, they are first of atl required to
innovalc their old way of thinking before forming a huge cooperative {COOP). The farmers
understand that their GVCs will be replaced by aone COOP, but they do not sce the differences

between GVC and COOP, Ce,pccmlly the merits of COOP in comparison with GVC. Therefore,

they desire to have some training on COOP for all the farmers in order to learn about their new

- organization. Morcover, the farmers hope to establish the system in which the farmers

themselves as members of COOP will be able to check the work done by the administrators and
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the accountant. They, most of the young farmers particularly, wish 1o receive a training for
management of COOP,

d) Anxicty of the weak:

In Cité Agricole, roughly 20 % of houscholds consist of old people without young gencrations,
or have disabled or sickly heads of household or spouse. These houscholds reparded as the
poorest of the poor are anxious that they can not be allowed to participate in {future project,
sceing that they can not find themselves qualified for the participants in consideration of their
financial and labor foree situations.

¢) Land property:

The farmers desire the government to recognize officially the rights of ownership and/or
cultivation of the land i.e. an assurance for the land they cultivate, since most of them were
settled in accordance with the national policy and their motivation for farming declined duc to
redistribution of the plots they that experienced several times.

0 Income desired:

Desirable annual income per sentor farmer’s houschold is estimated at F.CFA 1,285,300 and
per member of household at F.CFA 230,400,

3) Potential pacticipants to the Project

Intervicw surveys targeting the farmers in the following areas were carried out to see the
farmers’ intention of participating in the Project to be implemented in future.

- In the Project Area (for all farmers)

- In the Study Area (focusing on the farmers near the site for the Grand Canal and in villages
around the Project Area)

- Inthe classified forest on the right bank of the San Pédro river (for the Tarmers in a sampled
village)

The results of the surveys are as follows:

~VillageArea | Number of Houscholds Remarks
Project Area Cité Agricole 136 including farmer living in other area
. Study Area _ o314 |including farmers inSan-Pédro
" 7 Kourémoué 1 17 equivalent to 67%% of sample household
Rapide Grah Area . imate (11,161) tota 16,684 household
Total 567 estimate total 11,728 households

In the Project Area, all houscholds except one have intention for participation in irrigated paddy

cultivation regardless of their past experience. However, about 40 % of them lack work forces
{less than 3 members over 15 years old).

In the Study Area, inhabitants are motivated'to join in the Project with the reason that cacao
production, regarded as main industry of the country, remains stagnating and that suttable land
for plantation is running short. The indigenous people who did not take part in the past project
seem, this lime, keen to be involved. Meanwhile, few farmers living in Fahé or Cpt.Colongle,
main villages in the site for Grand Canal, express their intention to participate. The inhabitants
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in these two villages express that they will wait for the project to come and develop their lands
after selected as suitable areas for irdigation.

The inhabitants in the ctassificd forest are willing to join in the Project in order to get away from
their insecure life owing to a fear of cvacuation, and their motive is without doubt even more
carnest. Therefore it appears that a lot of people will apply for participation as shown in the
eslimation, once the recruitment activity is started in all over the classificd forest. Morcover,
there will also be many potential participants in San Pédro city in consideration of its
population and employment situation.

5.3 Basic Concepts of the Development Plan
53.1 Basic Concept of Pianning

The Rehabilitation of San-Pédro Paddy Development Project (hereinalter referred to as the
Project) aims to 1) re-cullivate rice in the rectaimed paddy land, 2) formulate sustainable
farming practices especially for paddy and 3) rescttle the abandoned farmers as well as establish
new settlement in the Projeet Area. Therefore, the Project shall be formulated to maximize the
synergetic effects with the other programs and components proposed in the Master Plan. The
water source for irrigation is to be the San-Pédro dam, and the reservoir water will be taken
using the cxisting industrial water intake factlity. The water is conveyed (hrough the
conveyance canal (the Grand Canal) to the Project Area. As stated in the Master Plan, the
Project is a pilot project of the Integrated Rural Development in the San-Pédro Plain and is
expected as to become the model project for other development projects/programs. Therefore,
the Project shall cover all the components required for getting the final goal of the development,
1} improvement and stabilization of farmers’ living standard, 2) achievement of rice sclf-
sufficiency of the nation and 3) activating of regional economy as much as possible.

5.3.2 Components of the Project

The Project components consists of 1) Paddy agriculture development, 2) Farmers’
organization (formulation and management), 3) Agricultural support {extension service, post-
harvest, marketing, farmers’ crcdit), 4) Rehabilitation of San-Pédro paddy development project
area including demonstration farm, 5) Rural infrastructure improvement (rural water supply), 6)
Social Development (svomen’s group activities, pupils’ association, youth group activities and
improvement of accessibilily to rural facilities) and 7) Environmental protection (Table 5.3.1).

The workshop held on the overall goal of “increase of rice production and increase of farmers’
income” among the farmers and representatives of government agencies concerned also has

identified the similar components as the actions required for the successful implementation of
the Project.
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5.4 Agricultural Development
541 Proposed Cropping Calendar and Target Yield
(1) Rice Double Cropping

1} Cropping calendar

As shown in Fig. 5.4.1 and 54.2, the following paddy double-cropping calendars for
transplanting and dircet sowing cultivation methods are proposed:

Cultivation  Variely to }* Cropping Fallow r (‘ ropping Fallow
Method betlsed T o e Peiod e e re—————— Parid
Somng I Iar\ emno {days) Sow sng Hanvesting (days)
WITA7 | Mar/20-May/01 W8 Sep0d 6 Sepl0-Oc33 T an/l6-Mar/02 63
Teansplanting ~ WIFAS  Mar20-May/d Jli23-Sep/06 49 Sep/l0 - Oe¥25  Janii3-Feb/2? &6
L WITA9  Mar/20-May/04 Jul18-Sep/01 hR) Sep10 - Octid5 Jan/08-Feb22 91
O WITAT T Man20 Mgy /0 21 -Sep/04 51 Sep/10 - Oc2s Banll-Frb/2s 638
Diccctsoning  WITAS  Mar20-May/! Jat/18-Sep/od 31 Sep/l~ Oct25  Jan'08-Febr22 71
e WITA S Mar/20-May/0d  TuV13-Augr2? 39 Sep/10 - D23 Jan/03-Feb/17 16

These are determined based on the following three conditions;

- Evasion of harvesting times in rainfall period: The harvesting times in both cropping scasons
are set in the least rainfall period because the rainfall at harvesting time will become the most
serious problem on timely operation of harvesting work and for drying of large quantities of
harvested paddy (around 7.5 tons / season / farmer).

- Sctting slaggering period for 45 days: A staggering period of 45 days is sct taking into
considerations cfficacious utilization of machinery and family labor, {migation canal
capacity, fallow periods between cropping and growing period, varieties to be introduced,
etc. ‘

- Introduction of high yiclding varietics with tolerance to RYMV™: Three varieties, WITA 7,
WITA 8 and WITA 9 are introduced. These varicties have the characteristics of shorter
duration {120 to 128 days) than the present variety of B-189 (130 to 135 days), high yield
potential (8.3 to 8.6 t/ha) and tolerance to RYMV.

2} 'Targetyicld

The target yicld of rice is set at 5.5 tons/ha for the transplanting culture and 4.5 tons/ha for the
direct sowing culture taking into consideration the meteorological conditions in the arca such as
remarkably low sunshine hours (4.8 hours on annual average), high temperature (26.2°C) and
high humidity (84.7 %). The key factors for accomplishment of the target yields are assured
supply of irrigation water, good land preparation (leveling and puddling) and weed control.
Without execution of these key points, any improved technology can not be effective. For
making the rice cultivation plan, special considerations are paid on the following factors;

- Amount of nitrogen to be applied is saved at 66 kg/ha takmg into consideration the
unfavorabte meteorotogical conditions in the area.
- Synthetic weed control countermeasures are introduced ‘such as mechanical land
preparation which is the most effective control method of weeds, pre-germination
treatment with herbicide and in-ficld water managemém where water depth is kept at

around 3 inches throughout the growing period of paddy except apphcauon time of
herbicide and beforel0 days of harv estmg - '

¥ Rice Yellow Motule Virus
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- Two control metheds against RYMV are employed; that is, introduction of tolerant
varicties and land preparation method the effect of which has been confirmed at Grand-
Lahou. The method is te ncorporate ratoons and paddy stocks into the field at the 1
plowing of paddy with power tiller under submerged ficld condition and keep the ficlds
under submerged condition for 2 weeks until the 2™ plowing (puddling and leveling).

- Preventive control measures do not be cimployed against rice disease and pest due to the
cconomic point of view,

(2) Rice and Vegetables Cropping

1) Cropping calendar
In order to increase the farming income, combined cropping of rice and vegetables is proposed
as shown in table below and Fig.5.4.2. Vegetables to be introduced are selected in consideration

of their suitability to the Area, profitability and adaptability to the cropping scason in
combination with rice.

) st Cropping ___2nd Cropping
Sm\ mg arvesting “Sowing Harveslmg

__Tomato +Rice  Mar/i0- Apr2d  Jun/I0— Aug/31 ~ Scp/I0-0ct25  Tan/16 — Mar02_

_Ricetlettuce  Mar/20 - May/04  Jul26-Sep/09  Sep/01-Oct/1S Novi30 _ Janild
Fomato + Lettuce  Mar/10— Apr/24 JunflO Aug/31 Sep/01 - Oct/IS Nov/30 - Jan/l4

Cropping System

2) Target yicld
The target yicld of the paddy and vegetables cropping is sct at 5,000 kg/ha for the average of
transplanting and dircct-sowing rice cultivation and 20,000 kg/ha for both tomato and lettuce.

54.2 Farming and 'Production
{1) Rice Double Cropping

Farmers hold 3.6 ha of plain lowland on average at present. The average cropped arca of rice in
the last 5 years is only 1.0 ha per farmer on the rain-fed ficld condition. The production is

estimated at 1,171 kg/ha on average. The net income is estimated at minus F.CAT
39,524/farmer.

In the plan, rice is to be cultivated twice a year. The paddy production is estimated at 15,000
kg/year per farmer, which is equivalent to 13 times that of the present. The nct incomic is
estimated at F.CAF 1,160,940/farmer, which is nearly cquivalent to the average annual salary in
Cote d’lvoire. The details of the recommended technology for the transplanting culture and the
direct sowing culture are shown in Table 5.4.1 and 5.4.2, respectively, and the estimated cost

and income of the proposed transplanting culturg and direct sowing culture of rice are shown in
‘table 5.4.3.

(2) Rice + Vegetable Cropping

In the case of introduction of tomate in the atea of 0.1 ha of the 1% cropping, the total net income
per farmer will become F.CAT 2,426,162/ycar, which is twice the average annuat salary in Cote
d’Ivoire. In the case of introduction of leftuce, the net income per farmer will become F.CFA
1,263,852/year as shown below. The estimated income and oulgo of the proposed tomato and
lettuce culture are shown in Table 5.5.4.
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fand HoMing  Cultivated  Culivated Arca Yield  Production  Net Income

Conditions ~ _swyethyy Crops {ha) _ tkg/ha) kg) (F.C;_\}‘}
" Presaal 36 Rice 08  1LIT Lo 395
- Pi i e i S spo0 7500 580470
Rlicc‘TRi!c 13 5000 7,800 SBO470
ST Is000 T T, 160910
__:'__:5_;_@66' 000 T s
{Plan 2] 'S R - X I A 580,470
Ricer Tomato ' Tonmo(lS‘) X 28,000 72,00!}” 303 9207__‘
Total TR T TE,500 ¢ 2,426,160
CRiee(i®y 14T TS 000 7000 ST
[ Flan 31 Is 50000 13000 580470
Rice+T.elluce ' 20,000 2000 46,610

54.3 Labor Requirement and Mechanized Farming
(1) Labor Requirement

L.abor requiremeint for the proposed rice cultivation is shown in Fig.5.4.3. The largest labor is
required for transplanting and harvesting; that is, 40 man-day/ha for transplanting and 50
man-days/ha for harvesting including threshing. To complete these farm works in a day, around
five times the family labor is required. Towever, the labor shortages for these farm work can be
solved by mutual use of family labor in the Project Arca by staggered cropping for 45 days.

‘Therefore, mutual use of family labor among the difterent staggered areas in the Project Area is
nceded.

{2) Mechanized Farming

Mechanized land preparation is indispensable to carry out scheduled rice double cropping
smoothly and to ensure the target yield. The number of power tillers required for the Project
Area (575 ha) is around 60 units of 14 CV power tiller as one unit for cach 10 ha. In the Project
Area, there arc 21 units of power tiller at present, 13 units of which are unusable. In the case of
Sakassou Project, 24 out of 64 units are unusable. It is essential for mechanized farming to have
proper maintenance of machinery, training of operators and complete equipment of spare parts.
The cost of mechanical land preparation is estimated at F.CFA 65,092 /ha. The cost of the
power tiller (14 CV) was F.CAF 3,000,000 per unit at KR-11 price in 1998. It is, therefore,
necessary to prepare the funds of F.CAF 180,000,000 for purchasing 60 units of power tiller.
The amount can be paid back in 5 years.

5.4.4 Appropriate Land Holding Size

Appropriate land holding scale is decided at 1.5 ha per farm houschold based on the net income
obtained from the rice double cropping, which is equivalent to the average of annual salary
{F.CFA 1,160,000) in Cdte d’'Ivoire. Looking from the viewpaint of [abour requirement, 1.5 ha
is also proper farming scale for the rice double cropping by mutual use of family labor in the

Project Area.
5.4.5 Farm Household Economy

Table 5.4.5 gives the farm economy of an a\cragc satelhlc househoid of the Project Area.
With the introduction of transplanting method, in which an average yield of 5.5 ton/ha/crop is

“IThe fzom household which does not have a cultivator.
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envisaged, the houschold cconomy of the Project Area will eventually be improved. With the
tand holding of 1.5 ha and two crops a year, an average net farm income of the majority
houscholds will reach F.CFA 1.6 million of 1998 price by sclling paddy to their COOP at the
price of F.CFA 157 /kg minus 1 % commission afler deducting 1.2 ton of paddy for s self-
consumption.

In the rice cultivation calendar in 1.5 ha ficld, in which mechanization is limited to the land
preparation only, requitement of manual labor exceeds its supply from the houschold concerned
during the transplanting and harvesting periods. However, if mutual labor exchange among the
COOP members goes smoothly and farmers averconte an unaccustomed posture in manual rice
transplanting, there won’t be any shortage of the labor pool as a whole.

After paying the annual debt of housing loan of F.CFA 234,000 and deducting 10% saving, the
disposable income will be F.CFA 1.4 million. Asswming that most of the basic foodstiut be
self-suflicient, the disposable income would be 28 % more than that of the average residents of
San-Pédro city. O&M of the canals require wage labor. However, it will be reduced by
providing some member’s family labor instead of hired labor force.

5.5 Irrigation and Drainage Development
5.5.1 lrrigation Plan
(1) Iirigable Arca

Basically the irrigable arca of the Project is the same as the previous ARSO/SODERIZ
developed area covering about 600 ha. The following modification of the area is made on the
irrigable area:

a) Involve the northern extension, which is presently irrigated by another pump separately.
b) Omit the southernmost area which is irrigated by separate pump but is included in the
San-Pédro Port Extension Area.

Total gross irigable area excluding the hilly area spreading in the Project Area is estimated at
766 ha. Net irrigable area is estimated 1o be 75 % of gross area, 575 ha, after considering the
arca to be occupied by irrigation and drainage facilities.

(2) Lirigation Method and Cultivation Block
1) Imrigation water intake

The Project Area will be irrigated by San-Pédro dam through the Grand Canal by gravity.

2) Irrigation method
As practiced for paddy cultivation, the proposed irrigation method is the ﬂoodmg one bounded
by the field levee. As the irrigation water is conveyed through 18.2 km long Grand Canal from

* San-Pédro Dam, the irrigation water supply is made for 24 hour a day continuously when it is

required. No farm pond is considered. Irrigation area is divided into four rotation blocks based
on the canal alignment. The irrigation water distribution is to be rotated block by block and each
rotation be made within 10 days,



3y Arrangement of farmland block {Iig. 5.5.1)

Field Lot

- Considering the mechanized cultivation, the size of a ficld lotis set at 30 mx 100 m (0.3

ha)
A field lot is the minimum arca for elfective land leveling and crop diversitication,
A ficld lot shall be surrounded by the fixed earth tevee with 30 ¢m crest wide and
maxinmum 30 cm high tripod.
A ficld lot can be divided into several plots by providing temporary levees.
- A field ot is the unit of irrigation to be made in a day.

i

1

Ficld Block
- Individual farmers are provided with 1.5ha field.
- Basically, one ficld block is divided into 20 ficld lots.
- A ficld block is irrigated within 5 days.

lrrlgauon Block
The irrigable area in the Project Arca is divided into 4 irrigation block based on the
irrigation canal command arca
- Anirrigation block is irrigated within 10 days

(3) Irrigation Water Requirements

1} Estimation of irrigation water requirements

frrigation water requirements ar¢ composed of crop water consumption, puddling waler for land
preparation, ponding water for ficld management and irrigation losses based on the cropping
calendar. The paddy is mainly cultivated in the Project Area and tomato or other vegetables are
planned to cullivate in small area in the dry season. Since the water consumption of paddy is
larger than that of tomato, then the irrigation water requiremients are estimated based on the

paddy cultivation. The estimation has been made using the following procedure on the 10-days
basis.

2} Reference evapotranspiration(ETo)
Crop water requirement is estimated based on the revised FAO method, Penman-Monteith
method described in FAO Jrrigation and Drainage Paper No.49. Using the available climatic

data, the reference cvapotranspiration (1:To) is calculated by the CROPWAT for windows
developed by FAO and HDS. The calculation results are shown as follows:

San-Pédro AP § Jan | Feb ! Mar i Apr § May § Jun ! Jul ! Aug ¥ Sep | Oct | Nov i Dec
ETo (mm/day) 38 11 34 43 390 19 348 32 340 39 38 35

3} Crop coeflicients (Kc)
Referring to the crop coctlicient shown in FAQ lmgahon and Drainage Paper No 24 and

coefticients applied for similar projects, the «,rop coefhcnent (Kc) at each paddy growing stage
is decided. :

4) Percolation Iosees

Ponded water in the paddy field pers.olatcs into the ground. Pcrcolaliun {oss is estimated at 5
mm/day conmdumg the soil fypes and topographic conditions of the Project Area.



5} Puddling water requirement

Considering the soil water holding characteristics and root depth of rice, the puddling water
requirement needed before sowing paddy is set at 150mm. The puddling period in cach tectiary
block is planned to be within 10 days.

6) FEffective rainfall (ER)

a. Drought rainfall
Crop-water-necds can be fully or partly met by rainfall. The dependable level of rainfall is
set as selected 4 years out of § years. This means that the irrigation plan is made based on the
drought probability being 20 % (1/5 year). it is favorable to use rainfall data of longer period
in order to obtain the better results, then the drought monthly rainfall data at IDFFOR are
analyzed and drought rainfall is estimated as shown below:

b. Effective rainfall
Effective monthly rainfall is estimated based on the USA Soil Conservation method using

the drought rainfall of 20 % prabability at IDDEFOR-San-Pédro station between 1972 and
1998.

(Unit: mm/month)

Jan § Feb ; Mar | Apr | May { Jun | Jul { Aug { Sep | Oct | Nov | Dec

Monthly mean rainfall 17.5; 4837 82.9:108.0; 239.7: 366.0; 914! 665! 76.2: 1284 90.3: 388

“Effective monthly rainfall | 14.5] 3837 62.51 782/ 13731156.11 68.0! Si4! 580 90.00 673 313

Probable monthly rainfall | 14.9] 41.0] 70.4i 91.7/203.6! 310.5! 77.7. $6.5i 64.7: 169.0. 76.7. 33.0

7) Nursery bed requirement (NW)

Proposed larming ptan of the paddy cultivation is prepared on condition that the dircct sowing
is applied for 50 % of the field and transplanting for the remaining. In the case of direct sowing,
paddy ficld shall be of no ponding condition afler puddling is completed. For transplanting, the
nursery bed is required at 5 % of total paddy ficld. In the plan, 50 % of normal K¢ is applied for
the field of direct sowing for 20 days period immediately after sowing.

8) Ficld ponding water depth (PM)
Continuos water ponding of 75 mm during paddy growing period is considerced up to 20 days
before harvesting due to the weed control, etc.

9) Irrigation efficiency (Ei)

Considering the efficiency of the operation and maintenance of the canal, the main irrigation
canal is planned to be of concrete-lined one up to the sccondary canals. Referring to standards
and previous experiences, the irrigation efficiency of the Project is set at 65% as shown below:

Lfficiencies Condition Ratio

Conveyance Efficiency(Ec) Continuous supply with no substantial change flow* 90 %t
Field Canal Efficiency (Eb) Block larger than 20 ha, lined* 90 %
-_Field Application Efficiency (Ea) - Surfa_ce irrigation, basm and level border §0%

"1"503“01'1 EﬂlClEﬂC) ( Ec*Eb*Ea) ---------- : IR -65‘6:’0-

Notes: * ICID/ILRE, FAO lrrigation and Dramaoe Paper 24, ** Moritz formuta for canal seepage Josses ;
§=00619*C* \fQIV whete § = Seepage losses(mfsec/km), Q = Discharge {m'/sec), V = velocily (mfsec), € =
coefticient (minimum for sandy loam cemented with gravel and soit pan at $.06). Then Q=1 2{m¥sec) and V=0 8(mv'se<).
§=0.0045(msec/hm). Increase of canal fength 18 km. S=0.082(m'/se<). It is equivalznt 10 6.8% of cznal discharge.



10} Unit hrrigation water requirement

As the results of the above items and cropping calendar, the unit ivigation water requirement is
set at 1.62 litv'see/ha.

5.5.2 Drainage Plan
(1) Present Drainage System and Constraints

The drainage condition of the Project Area is generally characterized by the flood-prone nature
and poor drainage capacity due to low clevation of the arca as shown in Fig. 5.5.5. The
floodwater of the San-Pédro river reaches sometimes the low lying areas around Grand Gabo
and flows into the Gonou river and the small channels in the paddy arcas together with the
run-off of the Gonou river itself,

The drainage water consisting a part of flood in the upper Gonou and the San-Pédro is at present
removed by gravity through the drainage channcls in the area. When the previous paddy
irrigation project was implemented, these drainage channels were constructed by mcrely
improving the existing natural streams, resulting complicated drainage networks.

There are three (3) drainage channels, which directly flow into the San-Pédro river, but they do
not function as expected because of the inundation along the San-Pédro river during the flood.
In the castern side of the arca, there exist two (2) streams flowing into the Geranova river. This
arca is also sufTered from poor drainage capacity because of water stagnation occurred near the
conjunction with the San-Pédro river. Some flood protection dikes are constructed atong the
San-Pédra and the Gonou rivers to mitigate the intrusion of such flood and run-off from the
outside of the paddy areas, but they are found to be insufficient.

Considering the above situation, the drainage system is proposed as follows:

- Flood protection dikes shall be provided along the northern side of the Project Area to
prevent the intrusion of the floodwater from the San-Pédro river and the run-off from
the Gonou river.

- In order to facilitate the drainage effects by gravity in normal time and to prevent the
intrusion of stagnated water from the San-Pédro river during the flood, drainage sluices
shall be provided at the drainage outlets.

- The existing drainage canals shall be improved by dredging in order to facnhtale smooth
Mlow of drainage water as well as to reduce the waste land for development.

- To reduce the drainage load in downstream of the drainage system especially in the

southern part of the area, the drainage water of the northern extension arca (I>-Block)
shall be removed directly to the San-Pédro tiver.

(2) Drainage Requircment

Taking inte account the importance of the system and the growing of paddy, the sum of
continuous 3-days rainfall of 10-year retum period is emp!oyed for determining the drainage
requirement in the Project Area. The unit drainage requirements for the paddy fields and the
other areas are proposed to be 7.75 lit./sec/ha and 33.53 lit /sec/ha, respectively.



55.3 The San-Pédro Dam Intake and Grand Canal
(1) Intake

The original plan of industrial development for the San-Pédro Dam was cancelled after
instailation of water intake on the San-Pédro Dam in 1970s. The existing industrial water intake
is planned 1o be utilized as the intake of irrigation water for the Project. Its structural details are
obtained from the contractor of the Dam. Intake tower and its gates were confirmed by the
Study Team in January 1999, but the conduits uader the Dam embankment could not be
confirmed. According to the workers who were the labor of intake structure in Fahé, the
construction of the conduit was stopped under the Dam embankment.

Two existing old manuat operation intake gates at the Dam site with dimension 1.6 x 1.3 m shall
be replaced with new ones. The conduits shall be extended from the existing conduit end. After
crossing cxisting road, a butterfly valve with box shall be installed to control intake water
discharge and the discharge measurement devices such as Parshall flume shall be installed at the
beginning point of the Grand Canal.

(2) The Grand Canal

The Grand Canal of 18.2 km is the conveyance canal conveying the irrigation water from San-
Pédro Dam to the Project Area through the future irrigation arcas of Fahé and Cpt. Colonel.
Considering the operation and maintenance, the Grand Canal shall be of concrete lining.
Inspection road for the operation and maintenance of the irrigation canal shall be provided
along the Canal. The road is also considered as the main rural road of the Study Area
transporting the agricultural products along the Grand Canal. Longitudinal profile and standard
sections of the Grand Canal is shown in Fig. 5.5.2 and Fig. 5.5.3.

(3) Design Discharge and Grand Canal Section

The canal capacity is 0.93 m*/sec for irrigating 575 ha of the Project Area. Due consideration of
the further extension of the irrigation area of upper reaches, the cross section of the Canal has
been determined. According to the longitudinal survey results, ground slope and required canal
capacity of its each section are shown as follows:

Section Section Command  Required Canal Slo_pe_m -
No. ' Area(ha)*  Capacity (m'/sec)
1 Intake up to main diversion for Fahé Area 965 1.56 1/800
2 Fahé main diversion to Cpt. Colonel 665 1.08 171,060 4,000
3 Cpt. Colonel to Main canal of San-Pédro -

Paddy 1rrigation development 575 0.93 144,000 _

Mote : * including future extension.

(4) Related Structures

_ !) Canal related struculres

The Grand Canal passes through many swamps and trlbutancs and also crosses the cural roads,
resulting cight siphons, thirteen box culverts, sixteen drainpipes and two drops to be installed.

2} Inspection road and related structures

The inspection road is constructed along the Grand Canal. The inspection road has also
functions as the main rural road for the viliagers along the Canal. The width of the road is 6 m
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and the gravel pavement is constructed at 4.5 m width for allowing the passage of two pick-up
cars. Its total lenpth is alimost the same as that of the Grand Canal.

554 lirigation Facililies
(1) Iivigation Canal

1) Arrangement of irrigation canals

Net irrigation arca is 575 ha. It is divided into four irrigation blocks. A-block is Jocated in the
western part covering 64 ha. B-Block is located in the central part covering 194 ha. C-Block is
located in the eastern part covering 227 ha, D-Block is located in the northern part covering 89
ha. The water measurement devices such as the Parshall flame are installed at the first diversion
structure of each block. lrrigation schemalic diagram is shown in Fig. 5.5.6. Almost all the
primary and sccondary canals are aligned as same as the existing canal route {I'ig. 5.5.5). Total

lengths of the canals are 5.7 km of the primary canal, 7.5 km of the sccondary canals and 20.1
km of the tertiary canals.

2) Canal section

Primary and secondary canals are of concrete lining for reducing the conveyance oss and O&M
cost of irrigation canal. Tertiary canal with the irrigation command area less than 30 ha is the
carth canal, Canal design capacity shall be 1.62 lit/sec/ha as stated in section 5.5.1.

(2) Trrigation Canal Related Structures

Diversion works with the steel gates, check structures, turnouts controlled by small slide gates,
measurement devices of mainly Parshalt flume type at the beginning of secondary canals,
spillways, pre-cast conerete pipe culvert crossing under the roads and canal crossing farm road
bridges are the main irrigation canal related structures. Most of the existing structures need

repair/re-insulation because of deterioration of the existing ones and change of canal structure
from earth lined ones to concrete lined ones.

(3) Operation and Maintenance (O&M) Road

O&M roads of primary and secondary canals are considered as the main farm roads. They are
planned to be of gravel surfacing with effective widths of 6.0 and 4.0 m for the roads along

primary & secondary and tertiary canals, respectively. Existing O&M roads are under rather
better condition and to be improved under the Project.

5.5.5 Drainage Facilities
(1) Drainage Canals

‘The present dratnage channels shall be improved by dredging to facilitate the drainage effects as
well as effective tand utitization. As shown in Fig. 5.5.7, the present complicated drainage
network should be simplificd to cnable effective drainage. The drained water in D-Block shail
be removed separately to the San-Pédro river by constructing new drainage canal, and that of
castern part of the area (a part of C-Block) shall be removed toward the Geranova river by
improving the existing drains. The drainage water of the remaining arcas (A-Block and B-
Block) shall be removed to the San-Pédro river directly, and the existing three (3) outlets shall

be gathered and unified. The approximate distances of the proposed drainage canals are
tabulated below: - o



No. Cacgory | Distanceen
© L | Main Drainage Canals N R
2. bLCOHd’nI’) Drainage Canals _ 103
3. | Fawral Drainage Canals 201

(2) Road and Canal Crossing Structures

Drainage culverts and cross drains shall be provided as requived. The required number of such
crossing structures on the main and the secondary drainage canals are tentatively proposed as
fourteen box culveits.

(3) I'lood Protection Dikes

There are some flood protection dikes along the San-Pédro and the Gonou rivers to prevent the
arca from the intrusion of flood water. To make such protection from the flood intrusion
completely, it is proposed to provide some additional dikes especially along the Gonou river.
The existing dikes shall also be repaired and heightened. The proposed locations of protection
dikes are indicated in Fig. 5.5.5. The total length of the proposed dikes is to be about 670 m.

(4) Drainage Sluices

Drainage sluices are proposed to be constructed in order to facilitate the gravity flow in normat
time as well as to prevent the flood water intrusion from the rivers during the flood. Sluice gates
and/or flap gates shall be equipped on drainage sluices depending upon the required discharge
of drainage Now. T'wo (2) drainage sluices and eight (8) flap gates are proposed to be provided
as indicated in Fig. 5.5.5.

(5) Drainage Facilitics on the Grand Canal

Since the Grand Canal of 18.2 km passes from north to south in parallel with the San-Pédro
river, it crosses many streams and tributaries. To facilitate the original drainage function as well
as to avoid the disturbance on these drainage, cross drainage structures are proposed to be
provided including drainage culverts and siphons. The sizes and dimensions of these cross
drainage struclures are planned based on the flood flow estimated on the probable rainfall of
10-year return period.

556 Ori-Farm Development
(1) On-Farm Works

On-farm works include the tertiary canat and drains, diversion box, farm roads and land
consolidation. Consndermg group cultivation especially land preparation by power tiller and
standard holding area of the farmers, the standard area of tertiary block is determined as 15 ha.
Considering the application of mechanized farming, the standard lot of paddy ficld is sct at 0.3
ha (100m x 30m) as shown in Fig. 5.5.1. '

(2) L and Levelmg

Most of the reclaimed paddy ficld mlhc Project Area is incomplete. Therefore, the land levdmg
works shall be implemented in all the paddy field in the Project Area. The leveling shall be
implemented based on field survey in each lot, and the surface soil handling shall be applied to
avoid uneven growth of rice at the initial cropping period. Considering the weed control, the
ponding depth during paddy growing period is set at 7.5 ecm. Therefore, the degree of teveling
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shall be £7.5 ¢ in cach plot. According to ihe sample survey, the undulation of existing paddy
ficld ranges between £12.5 and +20.5 em after dividing into the proposcd ficld lots of 0.3 ha,

Careful swrvey for determining the ficld clevation shall be made during the detailed design
stage.

(3) Tertiary Canals and Related Structures

According to the sample arca measurement, the tertiary irrigation and deainage canals and
related structures are estimated as follows:

Tertiary lacnhlm _ Quantity perha

lrngauon Canal 3w
[)mmagx Canal _ 7 7 _ 33 m
_Related Structures _ (Juraou) RUAVAS

5.6.7 Operation and Maintenance Plan

(1) Operation and Maintenance Works

O&M works for irrigation system consist of 1) water management, 2) facitity maintenance and
3) administration as shown below, and locks for the opening at cach gate of diversions and

inlets shall be installed for the strict distribution of the irrigation water based on the irrigation
rotation plan.

O&N o
_ Works | ] Ttems Contents Proposcd Work Interval
- Decision of | To collect the information of water requirement from
g Water farmers and to decide the water distribution plan and water | Every crop season
5 E Distribution | supply plan afier adjusiment of water amoun and period
= tg":' brrigation Water | To operate the irsi gation facilitics based on the water
5 g , Every day durlng irrigation
5 Supply  psupplyplan T
Observation | To observe the waler use condition by a periodical patrol | Fvery day during irrigation
. . To inspect function, water leakage, facility injury, etc. and | One timie each before and after irrigation
4 9. Tnspection
R to make repair plan of facilities period and every time for watching
I 8= Repair Proper time based on the necessity
T 2= , T the facilit d th ! .

> g iReplacement | ~ f’ fﬁ_li a‘fﬁifi‘_’_iifak on the repair pln (basically once after the irrigation period)

. - To decide the water fog in consideration of required fund
Adminis- frrigation Fee

. . for Q&M cost and farmers’ payment capacity and to Every crop season

tration Collection o
SRR N _ colect the irrigation fee e

(2) Water Users” Association

All farmers’ organizations in the Grand Canal command area shall formulate a Water Users’
Association (WUA) for the O&M of irrigation and drainage under the supervision of the Project
Office. Some parts of facility maintenance are to be carried out by private enterprises on
contract basis. O&M of the irrigation and dramage systemn in the Project Area shall be
nmplemcmed by member farmers under the control of the Irrigation Committee of COOP.
Considering the cxtension of irrigation arca at Fahé and Cpt. Colonel, the O&M of Grand Canal
shall be made by the farmers employed and controlled by the WUA.



5.6 Agricultural Supporting
5.6.1. Agricultural Supporling Services
(1} Agricultural Equipment and Inputs

The following agriculturat equipment with spare parts and inputs shall be purchased through
KR-1I and ANADER:

- Powertiller (14 CV) : 60 units

- Spare parts: lamp sutn

- Sprayer: 366 units (383 farmers -- 17 farmers)

- NPK (10:20:20): 120 tons (210 kg/ha x 575 ha)
- Urca : 60 tons {105 kg/ha x 575 ha)

-~ Herbicide: 5,750 1it. {5 livha x 2 x 575 ha)

- WITA 7: 9.6 tons (50 kg/ha x 192 ha)

- WITA 8: 9.6 tons (50 kg/ha x 192 ha)

- WITA 9: 9.6 tons (50 kg/ha x 192 ha)

1t is proposed that the arrangement of the above rice seeds is done by ANADER, San-Pedro;
that is, ANADER produces the necessary amounts of seeds at the training and demonstration
fields combining with farmer’s training.

(2) Farmer’s Training
The following the three training programs are enforced. The details of the training program arc

explained in 5.6.5.

- Training of extension workers at CFMAG
- Training of machine operators at CFMAG
- Training of farmers at the Project Arca

(3) Technology Extension by ANADER

ANADER is considered to be the sole organization capable of providing the agricultural
extension services to the farmers in Cote d’Ivoire. Therefore ANADER is expected to take
responsibility on the technology extension services to the farmers, the most important activities
in the Project.

(4) Preparation of Farming Funds

Prior to implementation of the Project, at least the following farming funds shall be amanged:

ltem ' Quantily  Unit Rate Cost (F.CFA) _kReEearks

Power tiller (14 CV) . 60 units 3,000,000 180,000,000 ~ Cost w/o spare parts
Manualsprayer  366units 35,000 12810000 -
CNPK(i0:30:20)  120tons 190,000 22,800,000
Urea T s ”0’000 16,20_{-),0_00- e
Herbiciqs™ " 5’75(}'“ L 6,600 : 34,500,060 P
Total - 260,310,000

Notes : Repayment poriod Powner tilier {14 C\’_}: 5 years (F.CFA 600.000/year'vnil X 3 years)
. Others: &months ta | year.



{5} Technical Assistance by Rice Expert

Technology transfer to the new settlers who have scarcely any or no experience on irrigated rice
cultivation is very important to the success of the Project. Through the demonstration of high-
yiclding crop situations and best farm management practices such as land preparation and weed
control by cstablishing demonstration plots, appropriate technology shall be transfeired to
them, For the success of the farmer’s training and the demonstration activities, effective support
of forcign ricc expeits is indispensable.

5.6.2 Farmers' Organization

With the promuigation of the new law of 97-721 relating to COOP, the old law of 77-332 was
abrogated on which the juristic persons of the present GVCs are based. A transitional period of

three years will have been passed by December 2000, The proposed COODP muwst fully conform
to the now law.

(1) Proposed Organization

Taking the prospect of having about 400 households in the Project Arca into account, then
considering the size favorable to negotiate a loan with a third party or to be the guarantor of the
members who want to loan money, a singte COOP for the entire Project Area may produce an
optimum sttuation. Every participant of the Project shall be its member. In the final established
stage, the organization of the COOP of Cité Agricole would look fike an example given in Fig.
5.6.1, though future circumstances surrounding the Project may dictate a certain necessary
comproinise here and there within the room provided by the ncw COOP law.

1) Basis of livelihood

The entirety of the COOP will consist of four or six (when the two bigger blocks are divided
into 1wo each) basic functional units, which are formed of between 60 and 90 owners of paddy
ficlds located along the main canals of the Project. A formation of sub-units will be required to
facilitate fair distribution of water along the length of the tertiary canal network and to make the
tcamwork in a unit area, which is created due to a staggering period of farming calendar.
Original residents who have been persevering with the farming wil! form the nucleus of the new
unit to guide settlers, making use of their experience as well as their tenacity.

Six commiltees are proposed to be set up to secure smooth operation of a rice double cropping.
Fach of thein shall deal with aftairs on irrigation, paddy farming, machinery, agricultural input,
marketing and arbitration. Fach committec handles both internal and external affairs
(responsibility of negotiation with any third party rests upon vice president in charge) relating
to its subjects. At unit level, committee members shall be equal in number at first, and every
member shall belong to one of them. At COOP level, cach two elected members from the one at
unit level form each of commitiees. Each commitiee elects chairman to represent itself in the

directors’ board. Each commiltee deals with daily affairs whlch are under its jurisdiction
approved by the general assembly.

a) IRRIGATION COMMITTEE: [t will establish the rules on the use of water aiming at its fair
distribution, rights and responsibilities of users; they include providing the manual of
0&M of the canals (inctuding the Grand Canal), setting the irrigation water rate and pre-



fixed Q&M cost, oversecing their collection and O/M works, regular and contingent, and
coordinating labor requirement with the Farming Committee.

b) FARMING COMMITTEE: This Committee will be responsible for organizing the contact
groups for ANADER, propagating nccessary farming information acquired through
ANADIER and CNRA or members, and encouraging rescarch and development activitics
among members, It will manage a nutual labor exchange at the time of transplanting and
harvesting, coordinating labor requirement with the freigation Comitiee,

¢) MACIINERY CoMMITTEE; This is a transitional set up to help the negotiation between 60
members of the COOP who will be owners of cultivators and the dealers smoothly wader
the PNR supervision in buying cultivators through KR-H channel. To provide owuiers
with a part time job of repair and maintenance of machines may at first be carried out
under its guidance to augment the dealers” aftercare service.

d) IneuT COMMITTEE: An existence of a COOP of almost 400 membership with almost 600
ha of paddy field under rice double cropping has corresponding ncgotiating power over
the purchase of agricultural inputs. If inputs be bought by the arrangement of KR-1I, the
PNR would be instrumental to get a favorable deferred term. Purchase in bulk involves
repackaging and warchousing. This service with created discount price, which is to be
pverseen by the Committee, shall surcly entitle the management of the COOP to get
conirnission from the members.

) MARKETING COMMITTEE: [t will negotiate the sale of paddy with the established
national mill operators, which usually join forces with transporters and wholesalers.
Destiny of this Committee will depend on the marketing strategy, which will be taken by
the COOP. The Committee could promote the positive course to be taken by the COOP.

) ARBITRATION COMMITTEE: It will give verdict to enforce internal regulations stipulated
by the statutes of the COOP or internal rules approved by the general assembly, such ason
the compulsory minimum sales volume to the COOP by the members. It advises the
executives to take a step to follow it, as a judge in a trial by jury does. The decision may
sometimes involve the exclusion of any offended member from the COOP; in that case,
the article 27 of the COOP law is to be referred to.

2) Welfare of community

Voluntary groups are formed within the COOP and registered as such to the secretariat of the
COOP. Through their activities, it is hoped that they will increase the feeling of amenity in the
village life and mitigate the tension ina multi-ethnic socicty.

3) Council of administration (COA) = Directors’ Board

Fig. 5.6.1 gives the gist of the COA. It consists of representatives from four blocks of the
Council, the executives, chairmen of six committees, representatives from the voluntary groups
and the auditor-cum- -legal advisor. Four executives are elected directly by the general assembly.
The article 15 dictates that pres;dent and a vice president (VP} in charge of daily affairs are
apain elected by the COA members. Another VP is in charge of accounting and the third VP in
charge of extemnal affairs. Voluntary groups will be represented by three COA members, one of
whom, at least, is a woman. The functions, duty and corresponding power of the board is
clear-cut as prescribed in the COOP law. Though the article 14 of the COOP law prescribes that
the functions of administrators be without a fee, actual time spent for the execution of his duty

“would be compensated on cash terms. A professional accountant and a professional secretary

shall be employed. Remuneration for auditor-cum-legal advisor shal be budgeted.



{2) Preparatory Committee of Founding COOP (PCI'C)

The Project Office shall work for formulation of the Preparatory Commnittee of Founding
COOI (PCFC) for the Project in the carly stage of the Project implementation, and during the
construction period of the Project shall exccute a special series of training of the new setilers
and farmers who will take an active part in the farming practice in irrigated paddy ficld. Besides
its original objeclives, matters of utmost concern of the PCFC include the formation of a
Water Users Association (WUA) of the Grand Canal with the other interested parties along it
under the supervision of the government concerned, as it is obviously a lifeline to the villagers.
The association shall provide the legal foundation to define the rights and duties of the partics

concerncd on which collaboration and cost sharing with cach other on the O&M of the Grand
Canal will be negotiated.

5.6.3 Farming Funds

Before starting the rice farming in Cité Agricole as the farmers, all the new settlers have to have
their own house o ive, a few scores of farmers have to buy cultivators at their own risk, and all
of them have to buy agricultural inpuls before the first trial. The first two cost them in the order
of F.CFA 3 million each, and the third around 300 thousand F.CFA. It is obvious that few could
afford to do without relying on loan. Yet, to begin with, they must have some F.CFA 100
thousand for down payment to house, water rate and contribution to create a COOP, which wil}
act as their main guarantor, before the lenders are invited to negotiate. Here is a sketch for three
aspects of future cash flow of those who will cast in their lots with the Project.

(1) Capital Formation by Their Own Hands

Construction works for the Project are estimated to involve about 83 thousand unskilted labor
during the period of two years (114 man-day on average for 730 days). A net daily wage is
cstimated at F.CFA 2,850, which is around three times more than ordinary agricultural wage. If
one saves two thirds of one’s daily wage, an accumuvlated amount of saving would reach F.CFA
300,000 after 158 days of labor. On the other hand, at a rough estimate, if all the 383 members
of the COOP give a laborer each to the construction works for 158 days, 73 % of the total un-
skilled labor would be allocated to the major future beneficiaries, which looks reasonable.

(2) COOP as a Guarantor

The COOP proposed in section 5.6.2 would act as a guarantor to its members who want to get
loans for their basic capital requirements in the new life with the Project in Cité Agricole. So,
the existence of this COOP with 383 membership should be the first to be realized to help the
members establish themselves in their new places or fields. The COOP’s initial base fund
consists of contribution of the members. Then the cash sources required to run its office relies
on the commission derived from the sale of paddy and purchase of input. Table 5.6.1 is an
example of financial records of the COOP at its initial stage. '

{3) Financial Institutions

1) Housing fund S s

All lhe selected new settlers’ houscholds are to bc prowded with the feveled housmg ot of some
600 m’ by the GOCI. Municipality and village cauncil will facilitate the process of registration
for domicile and other administrative and legal matters by opening an information cum
receplion desk at Campus i of Cité Agricole. As lo accommodations, among the selected
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relatively well-off new settlers and those who have supports from relatives of his/her original
town may be able to build their hownses by their own resources. The majority will need funds to
build it, to which *Fonds de Soutien ¢ L' habitat (FSH) will be able to give a low-interest
housing loan. The procedures of obtaining the loan for rural housing are as follows:

i) to form a cooperative of between 10 and 30 membership,

ii)to submit technical papers on the housing projects,

iit)to submit financial papers on the housing projects,

iv)to have cash equivalent to 5% of the cost of building as the initial capital,
v)to have cash equivalent to 5% of the cost of building as pledge, and

vi)to take out life insurance,

The conditions of the loan are as follows:

1) the maximum amount: F.CFA 5 million including (ax,

iinterest rate 3 2% (variable),

iliythe maximum duration of amortization: 15 years,

iv) guarantee by an agricultural COOP to which the borrower belongs, and
v}the maximum period of construction works is 8 months.

If a farm house costs a houschold F.CFA 3 million, a onc-time down payment will be 300

thousand at the beginning, then amortization 180 thousand, and interest payment 54 thousand at
the end of the first year.

2) Cullivator

One in seven houscholds is required to have a cullivator to create an optimum situation in
coping wilh the paddy farming schedule, taking its capacity and price into account. As is the
case with building of accommodation, the sclected relatively well-off new settlers who have
savings or pensions and those who have supports from relatives of his/her original town witl be
entitled to be one of the ‘Paysant avec Motoculture (PPM)’ by buying the cultivators through
the arrangement of KR-II. The majority will need funds to buy them. PNR, which has been
managing the process of distribution, could be of instrumental to their negotiation.

Those who do not need to spend the saved F.CFA 300 thousand for their housing purposes,
mostly the present residents of Cité Agricole, could be the candidates 1o be the owners of the
cultivator. By rendering service of plowing to six satellite farmers, the owner can claim F.CFA
1.08 million a year. Half of it will go to installment and the other half for depreciation. Interest
aside, with adding 120 thousand from their own pocket, they will be able to pay back the debt in
five years time, while the redemption fund will be ready at the same time for trading a new ones.
From that time onward, all the moncy carned by cxtraclmg useful life from the cultivator will

‘become net proﬁl to them.

_ 3) Agncultural mpul

During the initial year of the Project, mput wall have to be boughl either on eredit or using a

* low-interest input loan. As major part of input can be bought through the arrangement of the KR

I, the PNR, which has been managing the process of distribution, could also be helpful to their
negotiation. Some of private sector initiatives are found even now in lending short term money
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to agriculturists, One of them is "Fords ivorien de Developpment et 1'Investissement (FIDI)'.
The conditions of the loan are as follows:

i) the maximum amount ; IF.CFA 50,000
i) interest rate : 15% per year
iii) tcrm of the loan : 4 months

iv) guarantor is required

56.4  Agro-industry and Agricultural Marketing
{1) Agro-Industry

Post-harvest processing of paddy starts from its timely drying and then proper warchousing
alter weighing and bagging, which are very important to achicve the best quality rice. Agro-
industry in relation with paddy farming, therefore, includes rice milling (both threshing of
paddy and polishing of brown rice) and parboiling. Both activities in the context of local market
arca is within the reach of small enterprises, and any private initiative is welcome. At present
some small mills arc found in the vicinity and some amounts of parboiled rice are made at
farmers” individual houschold, though their quality is poor. On the other hand, the proposed
COOP in its initial stage will have to be preoccupied in sclling the harvested paddy prior to
contemplating further means of adding valuc to its produce. Only when the quality of paddy
become stabilized, the COOP will be in a position to ponder over its competence to go into the
business of rice milling. Milling of 3,000 tons of paddy at a time, twice a year, is not at all an
casy task to handle. Milling of 250 tons of paddy for domestic use, however, wall surely attract
small entreprencurs. Parboiled rice has always sccured niche markets because of its vatue-

added propertics of nutritiousness and casiness to store without losing quality, though extra
heating sources are required for processing.

(2) Agricultural Marketing

In the marketing of paddy, the final scope is to establish its own brand-name in polished rice
markel, like ‘SUN’ of Australia, for example. It requires good planning, excellent quality
contro! and targeting the niche market. Therefore it is still too early to have a control unit of
production in the Marketing Commiitee. The commodity of the sale being paddy in bulk, it is
recommended that the COOP concentrate its effort to raise and stabilize the qualitly of paddy by
regutating/controlling the drying process and storing process as the first step. Probable strategy
may be to approach big scale buyers on blanket contract with as much volume as possible. Its
contract had better be pre-arranged by assessing the quality at the paddy field when it is ripen.

Meanwhile, small-scale local mill operators can meet the dumnd for threshing and polishing
for domestic use. :

There always exists tendency of over-investing in drying and storing, because all the year round
the facilitics arc idle except for the twice a year peak periods. In the investment plan, removable
arrangement or alternative use be planned so that it can be used by other purposes when the lot
is vacant, like drying tree crops or storing agricultural inputs.



5.6.5 Training Plan
(1) Basic Concept of Demonstration and Training

The present level of farmer’s rice cultivation technique is extremely low and the new seitlers
mostly have no experience for irrigated rice farming. Moreover, ANADER has no extension
worker who has the required knowledge and experience for irrigated rice cultivation. On the
other hand, ircigated rice double cropping cultivation requires precise water management and
scheduled cropping and high-yielding cultivation technology. The Project also needs to train
power tilter operators, as mechanical land preparation will be introduced. The farmei’s training
is basically field practice training carried out in a 30 ha of the training farm, and the operator’s
and extension worker's training are fecture and practices carried out at CPMADG. The
demonsteation activilies are carried out at farmer’s fields in the Project Arca so as 1o
demonstrate the outcome of the recommended technology.

(2) Farmers/New scttlers Training

Training of farmers / ncw settlers (383 persons) is to be carried out in a 30 ha a training farm,
with pump irrigation facilities, during the period from February 2002 to February 2003 before
the completion of field preparation of the Project Area as described below:

1) Target of training

The target of training is to give farmers expericnce for high yiclding irrigated rice cultivation
technology through ficld practices.

2) Contents of training

Training consists of ficld practices and brief site lectures. Fach trainee can get experience for
recommended rice cultivation techniques throughout a whole rice-growing period in the
assigned paddy field of 0.15 ha. The costs of necessary inputs for the rice cultivation such as
fertilizer, herbicide, pesticide and land preparation by power tiller arc to be paid by the trainee
themselves after harvesting the paddy. The product obtained from the 0.15 ha tot belongs to the
trainges. The main practices to be trained are as follows:

- Preparation of quality seed (selection of seed, pre-germination of seed, disinfection of
seed)

- Establishment of nursery

- Raising of scedling

- Land preparation {plowing and puddling)

- Transplanting

- Application of fertilizer

- Weed control

- Disease and pest control

- In-field water management

- Harvesting, threshing and drying of harvested grains

The main lectures are:
- Knowledge of scheduled rice 'double'c'mpping

- Mutual use of agricultural labor .
- Irrigation system in the Project Area
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- Scientific explanation of each farm practice

3) Training schedule

Technical direction for cultivation practices and brief site lecture for vice cultivation technology
are to be carried out by two (2) extension workers of ANADER, San-Pédro specially trained at
CIMAG and possibly by foreign rice experts. The training schedule is given below:

Batch I:'{?'bg l;i:‘:]‘r::‘:; Period of training Cropping scason
b 8 I March16— July/28 (I35 days) 150 season
2 B April0l - Aug/13 (135 dys)) | 1tseason
3 A8 | ApdV16- Aug/28(135 days) | 18t season
T a8 May/Ol - Sep/12 ($35 days) | 1%Useason
e A8 1 Scp/16-Tan28 (135 days)  {20dseason
6 48 | OOl - Feb/12 (135 days) 20 seazon
7 48| Ow16-Feb/27 (135 daysy [ 2ndscason
Ty 47 [Noviol - MarcvI5 (135 days) | 2nd season
_ Toal [ 383 | Marchl6, 2002 - Marchil5, 2003 -

(3) Training of Extension Workers

At least two persons are needed to work as full time agricultural extension workers in charge of
the Project Area. Therefore, prior to the above farmers /new settlers training, two extension
workers of ANADER, San-Pedro are to be selected and specially trained at CFMAG on
theoretical and practical aspects of mechanized irrigated rice cultivation.

{(4) Demonstration

1) Demonstration plot

Field demonstration is also important as same as training so as to confirm the results of the input

technology by farmer’s own eyes. The demonstration is performed using the actual farmer's
farmland in the Project Area as follows:

_ _ _ Scale Demonstration
1 plot for cach ficld lotof 0.3 ha  Rice double cropping by transplanting
| plot for each field lot 67 0.3 ha Rice double cropping by direct sowing
1 plot for each field Tot of 0.3 ha Vegetables(tomato for the 15¢ season and Tetluce for the 209 scason)

The demonstration activities for vegetable cultivation have to be carried out carcfully with
technical support of CNRA.

2) Inpui and output .
The farmer who provide the demonstration plots have to offer the necessary labor force and
input materials under the guidance of the extension workers. All the outputs belong to the

farmers. Extension workers collect the necessary data for technical and cconomic analyses of
the demonstration plots.

(5) Required Facilities

The training activities discussed above shall be conducted in the training farm of 30 ha
proposed to be constructed in the Project Area, and the imrigation to such farm lands shall be
made utilizing the existing pumping facilities and the training activities shall be started in
paraltel with the start of the construction of the Project facilities. The training of the
tarmers/new settfers will have to be completed within a limited time, and the farmlands used for
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the training shall be returned to the tarmers and/or settlers as the ordinary farmiand for the
{ull-scale operation.

1) Location of training farm

‘The training farm of 30 ha is proposed to be located at the northwestern comer of the western
block, considering the access from the present village area as well as the existing pumping
station,

2} lrrigation Facilitics

One of the exisling pumping units is proposed to be utilized for the irrigation of this training
farm. Considering the limited period of such training, the minimum extent of repairing shail be
made for the pumping unit. Tririgation canals and related facilities shall be constructed for
irrigating 30 ha farmiands rehabilitating the existing irrigation canals. About two-(2) ki of

tertiary-level irrigation canals sihall be constructed to distribute the irrigation water properly to
cach traince’s farm lot.

3) Land preparation
The land teveling is one of the most important works in preparing the training farms. The

feveling shall be conducted for each farm ot of 0.3 ha with the same preciseness as that of
full-scale operation.

4} Other related facilities
Roads and drainage canals shall also be constructed so as to provide a situation compatible to
the farming in full-scale operation after the completion of the Project.

5.7 Settlement Plan
5.7.1 Settlers Requirement

383 farmers are expected to cultivate 1.5 ha of paddy field in the Project Area. Presently 92
farmers live in the Project Area. The remaining 291 farmiers including the farmers not living in
the Project Area but having lowland in the arca will be reccived in the Project Area as the new
settlers.

5.7.2 Selection of New Settlers

On the qualification of the new settler, the 1% priority is given to the farmers holding lowland in
the Project Area at present. As the 2™ priorily, the qualification is given to the family who has
more than three agricultural labors from 18 to 50 years old with healthy body, and also given to
the group composed of three volitional young men/women to the rice farming in this area. All
the new seltlers are abligated ta produce the minimum yield of 4.0 tons of paddy per ha per
season. If the settler can not get the minimum yield without a valid reason, he/she must obey
special technical advice of the extension workers, and if he/she can nof get the minimum yield
again in the following season, hefshe is to lose the qualification as the settler. Tt is considered
that judging from technical and social consciousness levels of the farmers in this couniry, an
establishment of such a regulation is one of the key factors for the success of the Project. In fact,
the farmers of Sakassou project, which is one of the most successtul paddy development

projects in Cote d’Ivoire point out the importance of such regulation for the success of the
- project



653 D

The total

istribution of Paddy Field

575 ha of cultivable land of rice double cropping composcd by 4 irrigation blocks are

to be distributed to 383 settlers with 1.5 ha paddy ficld cach. The new scitlers presently living in
the Project Area or near the Project Area are entitled to receive lots in the nearest irrigation
block. The farming net income will be largely incrcased with the introduction of more
profitable vegetables such as tomato and lettuce. The 1.5 ha of paddy field is composed by 5

ficld lots
introduci

of 0.3 ha cach which is a proper size for mechanical land preparation. In the case of
ng vegetable, the ficld plot is to be separated by levees. The proper area for vegetable

cultivation is around 0.1 ha per farmer.

5.7.4 Development of New Setllement Area

(1) Selection of New Sctilement Area

Arca for

ficld as shown in Fig. 5.7.1. Based on the average arca of 1,300 m’ per house in Campus It of l
Cite Agri '

the new settlers is proposed al the non-irrigable gentle hill areas adjacent ta the paddy

icole, including the community facilitics such as schoot, new settlement arca totaling

35 ha can absorb 291 houscholders, and together with cxisting houscholders, the total of 383

houscholders can live in the Project Arca.
. Average Area No. of
Category \’nlagc or Arca Are_a () (m’fh%)uscn____ Houscholders Remarks
GrandGabo [ - [ - a T
Existing C'imp‘lﬁf ] . ] o 5
Viflages Campusl ] 79000 | 1,300 60 | including the community facility
Sub-total 7 N o 92 - T
] Sedemencay | 205000 [T RS0 | e | T
Setlement le:tihm\nt (2) 26000 1,000 6 Eastern extension of Campm " i
Avca Settlement (3) | 40,000 1,000 R | Southwestern extension of (‘ampm II )
(proposed) |- Sciﬂ;mgulji)__ 80,0_0977777 1,250 63 Southemn oul skit.
Total 350,000 i 291
" Tolal 383 T

(2) Development of New Settlement Arca

As a result of the settlement of new farmers, some new villages are to be created in the Project

Arca. The following lessons drawn from the precedent experiences of Cité Agricole will be

helpful t

o the project when a new community is aboul to be created again by gathering the

people with different social background.

a)

b)

Residential fots will be distributed to each villager by drawing lots regardiess of
nationality, ethnic group and home village so that the villagers will havc morc contacls
with the “others”. -

The transmission of official lnformatlon should bc well systcmahz:.d bolh in an arca
and among areas in order that information be distributed to all the villagers impartiaily.
This system will be based on communication unit composed of 15 to 20 households
and the channels of information between the village chief and each unit will be drawn
ctearly after the setilement. The information related to the interests of all the villagers
should be transmitted direetly from the concerned administration services or the
iject__(}ﬂ'mc to the villagers by organizing a villagers’ meeting. In any case, it is
cssential to get rid of partial distribution of information.
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¢) The events which can involve all the villagers, such as harvesting festival, rice-
planting competition and football game, will be held by the villages in cooperation
with the Project Office in the beginning. The organization of the events will be
transferred gradually to the villages as they take root in the villagers' life.

d) The shade of trees provides a place of relaxation for the villagers. Thercfore, big trees
shoutd be lefl for the community, remaining intact at the time of the site preparation.

{3) New Community Infrastiucture and Facilities

1} Community roads

Community road with side ditches shall be of 3 m width, simple gravel paved, shall be
constructed in new settllement area connecting with existing rural/farm roads.

2} Commumty water supply
Totally 4 tubewells for the rural water supply shall be provided in the settfement arca at 500
persons/well. Atthe initial stage of the Project, the minimumn 2 wells shall be constructed by the

Project, and the remaining shall be installed by the villagers applying the AIDB Rural Water
Supply Project and FRAU,

3) Community center

In the new settlement areas where more than 50 househelds are settled, the site for community
center will be reserved near the crossroads at the planing stage. The community center shall be
as simple as onc in traditional village and built by the villagers themselves.

According to the result of survey, the number of preschool children (0-6 years old) per family is
around one on average. In cach residential unit, simple village day-care service shall be set up
by organizing women in the unit so that mothers not bring their small children to farmland. The
service shall be provided by some of the women taking their turn in the unit or paid baby-sitter.
Women just before or after delivery or primary school gir! on vacation can take charge of this
service. And in case of employing aged and/or sickly women, it will lead the weak to have a role
in the community. At the beginning, villager’s house or shade tree witl be used for the service.

Most of the women interviewed during the survey strongly hoped to have literacy lessons. They
recognize that “letter” is indispensable to manage their organization and to have access to
several supporting services. Young volunteers gave them some literacy classes but they
haveceased due to lack of both teaching materials and their teaching skills. There is no NGO for
literacy activities in San Pédro but private teaching groups charging some fee for the lessons.
- The Project plans to give the villagers literacy lessons at their own charge by making use of the
private groups and the primary school or community center as facility.

58  Social Devé!opmenl

- 5.8. 1 Rural !nfrastructure Improvement
(l) Rural Road L
The inspection road *ﬂong the Grand Canal is conSIdered as the main rural road peneirating the

Study Area. Other O&M and farm roads along irrigation canals in the Proyccl Area have
functions as the rural and community roads. T hey need ruhablhtatlon such as leveling the



undulated road surface and gravet pavement. Community and access roads in the setilement
arcas are required to be constructed by the Project.

(2) Rural Water Supply

Existing villages in the Project Arca have no rural water supply system. ‘There is a tubewell and
a water tank constructed by CIDV but not watered yet in Campus 1 of Cité Agricole. These
Facilities are 1o be developed by the villagers themselves,

5.8.2 Social Development
(1) Women’s Paddy Cultivation Support Program

Men as mentioned carlicr have mostly managed incomes carned from irrigated paddy
cultivation, and women have almost no income source from which they earn disposable money
for themselves. 1n this Program, wonien’s work shall be organized in order to establish a system
of carning income through their work, which has been carried out individually or within the
community members without payment. In addition, through the process of getting out of old
fixed idea of (irrigated) lands belonging to men, Program aims to help women manage lands
and farm by themselves, thus obtain economic and mental independence by their own cfforts,

Organization of women in rural communities shall be carried out in three stages as shown
below:

1) 1ststage: Torm women’s working groups in each irrigation block and create the source of
income by contracting farm work

Volunteer women are recruited from each irrigation block, and they are formed into working
groups of 10-15 each (it is desirable to include at least one Sénoufo woman or those who have
experience in irrigated rice cultivation). Each group shall have a head, a sub-head, an
accountant and a technical leader. The head carries out external affairs such as negotiation with
other groups or farmers, that is, their clients. The sub-head performs coordination activities
within the group. Working schedule shall be purchased and managed by these two leaders. The
accountant manages fund, which will be used for mutual aid or diversification of their work,
The technical leader has a role of transmitting techniques learned from ANADER or skilled
farmers to other members. Price of contract farm work will be decided through negotiation
between the group and individual farmers, and gained profit will be divided cqually among
participant members. As a basic rule, payment should be made in cash, avoiding the payment
made in the form of products or returned labor. In cach agricultural season, each member
deposits certain amount in group’s account to accumulate the joint fund.

2) 2nd stage: Joint upland field management by working group and diversify the source of
women’s income

Groups shall start upland cultivation when the procluchon of the irrigated rice of cach household

becomes stable. Land preparation, purchase of agricultural inputs and sale of products are to be
carried out jointly, but each member has to manage her own plot and the profit obtained from
each plot belongs to the individual member. At this stage, the women’s groups are involved in

the supporting activities for school lunch; cultivation of food crops other than rice and

vegetables 1 order to supply them school lunch at a low price.

wh
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3) 3rd stage: Joint irrigated plot management

For women’s groups performing excellent contribution to school lunch activitics, joim plots
shall be given inside irdigated arcas in consullation with COOP that manages the Tand, and the
women's groups will cultivate and manage the plots by themselves. They will enjoy the same
responsibilitics and privileges on the plots as the COOP gives to member-farmers.

(2) School Lunch Assislance Program

With the aim of lightening the burdens of mothers who have to go home to prepare lunch for
their school children by stopping their farm work, Cité Agricole has been giving school lunch
with the help of WEP since 1989. WEP is providing rice and other materials free of charge, and
paid-cooks (village women) are preparing lunch for up to 100 pupils a day. As mentioned in
3.3.3, for the withdrawal from school lunch program, WFP is trying to organize village women
in cooperation with Regional / District Tnspection Office, aiming at sel-management of school
lunch by village. This Program shall be carried out in partnership with concerned organizations
to provide other villages with a good model and it consists of the following four actions to lead
the villagers gradually to complete self-management.

- Istablishment of self-management system within PTA {rcinforcement of cxisting
committee)

- Complete supply of paddy at a modest price by COOP (about 9 tons/year)

~ Supply of cheap materials for lunch (through vegetable cultivation in upland ficlds by
the above mentioned women’s groups and the pupils’ association, or at imigated fields by
COOP and contractual farmers)

- Supply of protein sources (through poultry and/or fish raising by PTA, women’s groups
and the pupils’ association)

400 meals in two schools on average (250 meals for existing one, 150 for new one) a day with
150 school days a year making total of 60,000 meals per year will be served to pupils when the
Program achieves its aim.

(3) Pupils’ Activity Support Program

About 20 % of the primary school pupils in Cité Agricole go to secondary schools. The rest of
them have to work as trainces in vehicle maintenance shops or sawmills in San-Pédro, or help
their parents in the farm. During peak farming scasons, children are regarded as important
family work foree in rice planting work together with female members. The Program proposes
the following plans as part of extra-curriculum activities managed by the school in order to
improve chitdren’s knowledge and skills in farming, thus revitalizing the pupils’ association.

a) Guidance in paddy planting techniques: Fechnical extension workers of ANADER teach

- paddy-planting techniques to children in demonstration farms. By grouping children and
introducing playing elements such as competition in work speed or correctness of works,
children will be taught the paddy cultivation without the image of hard work. Pupils can
also study natural science lhrough observation of growing paddy and actual work in the
farms.

b) Pupils’ gard:.n Qutside !he lmgated area, \egelable gardens managcd by pupils’
association are established. With the help of PTA and teachers, annual croppmg schedute



is planned by pupils themsclves. The products are sold to villagers or used for school
lunch. And its profits arc pooled as the pupils’ association fund.

¢} Formation of paddy-planting children’s groups: Wednesdays (no school days) in peak
farming scasons arg named as “self-activity days for pupils’ association” and each ten-
member group of children practices contractual farm work in the farmers’ plot. PTA
whose member are also farmicrs acts as an intcunediary between the pupils’ association
and client-farmers. Maximum ten groups from two schools in a day can be dispatched,
and the profit goes to pupils’ association".

(1) ducational Facilities Improvement Program

In addition to the existing school, a new school with six classrooms is to be opened in the new
setttement arca. Then, bigger chance of education will be provided to the children of newly
seitled familics. The result of village survey indicates that education of children is onc of the
most serious malters for the families who live in the villages without school especially in the
remote hamlets located near the planned Grand Canal. Assurance of access to the education,
therefore, can be one of the motivations of these familics to join the Project and sclile
themselves in the Project Arca. it is presumed that some 400 families including the existing
familics will use these two schools; i.e. 250 familics for existing schoo! and 150 families for
planned new school. Construction of the school facilities may be requested to FRAU by Village
Commiitee through Municipality Office, while 27.5 % of the total (cquivalent to F.CFA 15.8
million) are o be shared by the villagers. Maintenance and management of school facilitics of
the new school are cacried out by PTA like that of existing one.

(5) Clinic Rehabilitation Program

Cité Agricole belongs to San-Pédro medical unit and is assured of medical treatments with
medical facilities of the Municipality. However, with the implementation of the Project, the
Project Area will have big villages having 383 families with some 2,300 persons all together. In
Campus 11, there exists old dispensary facilities constructed by the government in the past, and
this facility can be usable with some renovation works. In connection with the above renovation
and nurse’s house construction, the same approach as {4) can be considered and 27.5% of the
required costs have to be bermn by the villagers. This dispensary is also expected to benefit the
inhabitants living alengside the planned canal, who have difficully in access to medical
facilities at present due to their remoteness from the pave road.

5.9 Implementation Plan
5.9.1 Executing Organization
(1) Executing Agencies and Organization

The Project is one of pmjects/programs proposed by the \dasler Plan Thercforo, as stated in
section 4.5.2, the executing agency of the Project shalt be Mmls!ry of Agriculture and Animal
Resources (MINAGRA). PNR, MINAGRA shall be responsible for secretariat functions
including the planning and management of the Project exccution and the Directorate of
Planning (I)P) shall be in charge of monitoring and assessing the Project execution. The

" The dircction of extra- cumcu!ar a‘.tmueb of MFN ruogmz;d that puplls association can engage in contras.tual W orks and
the money carned from these woiks can be used for the zclivitics ofpupll.s association.
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-

Management Conmimittee in the central government and the Project Office in San-Pédro shali be
formulated.

(2) Implementation of Project

‘the Project shall be implemented by the same organization of the Master Plan Implementation
as the pioneer activities. The Project Office shall manage the imptementation of the components
of the Project, especially the following:

- Preparation of construction of the Grand Canal and rehabilitation of the irvigation and
drainage facilitics

- Settlement of land disputes in the Project Arca before the commencement of construction

- Selection of new settlers and training them

- Assistance for formulation of farmers’ organization (COOP)

- Guarantor for the credit of initial agricultural fund until COOP functions

- Coordinating the San-Pédro Dam water use together with 1HCIT authorities

- Management of construction tendering and exceution of contractor’s works

- Operation and maintenance of the Project

5.9.2 Implementation Schedule
{1} Implementation Procedure

The procedure of the Project implementation shall be performed under the farmers’
participation in principal, The Project Office shall employ a consultant to conduet the detailed
plan, design and supervision of the Project construction works, The most important factor for
the successful Project implementation is animation of the participating farmers. It includes the
following items:

- fo obtain agreement of the farmers to be involved in the Project,

- To setect participating farmers and establish farmers’ organizations,

- To have participating farmers cngaged in construction works including on-fan works to
encourage their willingness to participate in the Project and to help them raise fanning
fund, and

- To conduct technical extension and training of farming and water management for
participating farmers.

(2) Implementation Schedule

The Project implementation schedule is summarized in Fig. 5.9.1. At first, the implementation
organization shall be formulated to prepare the detailed design, select the participating farmers
including the selection of new settlers and assist the formulation of farmers’ organization. The
construction period of the irrigation and drainage system of the Project is set at two years. Al
the initial stage of the construction, the training/demonstration farm shall be constructed so as to
start the training of farmers immediately.

5.9.3 Internal Respc'}nsibility'and External Assistance
(1) Technical Assistance

Irrigated paddy cuhtivation has been introduced rccently to Céte d’lvoire. Referring to the result
of the previous experience of the San-Pédro Paddy Development Project and the situation of

5-41



quality and quantily of the present extension serviees, foreign expettise for moden trrigated
rice cultivation are tndispensable to support the development with strong leadership for the
implementation and O&M of irrigated paddy cuitivation.

{4) Internat Responsibilities
Referring to the result of PCM workshop, the demarcation of responsibilitics of the concerned

governmental organizations and the farmers to be involved for the Project activities are
summarized in Table 5.9.1.

510 Project Cost
5.10.1 Investment Costs

(1) Bascs of Estimation

The Project cost has been estimated in due compliance with the following conditions.

1) Cost of machinery, cquipment and materials

The constraction works is to be carried out by the contractor(s) on contract basis with the
Project Executing Agency. The contractor(s) shall be responsible for procurcment of
machinery, equipment and materials to be used for comstruction works and the cost of
machinery and equipment shall be included in the depreciation cost.

2) Unit price

The unit prices of wages, materials, equipment and machinery are estimated based on the
current price prevailing in Cote &’ Ivoire.

3) Demarcation of foreign currency portion and local currency portion

Izach component of the construction works is divided into foreign currency portion and local
currency portion; the former price is estimated based on CIF at port of Abidjan as of February
1999 and the latter is on the market price at the proposed project site of the country.

4y Ixpenses and benefit
The expenses and benefit of contractor(s) shall be 20 % of the direct construction costs.

5} Consulting scrvices

The costs of detailed design and consteuction supervision shall be 10% of the sum of
construction costs.

6} DPhysical contingency
‘The physical contingency shall be 10% of the total uwcstmcnt cost.

7) Foreign exchange rate

The foreign exchange rates applicd for this cslimale arc USSI 00 = ¥!20 35 and Ik 1 00 =
F.CFA 100.00 = ¥19.56 as of April 30, 1999. ‘Therefore, F.CFA 1.00 is equivalent to ¥0.20.

(2) Projecl Cost

Based on the above-mentioned pr«.n.quls;te and mcthods lhc Projcct cosl is csnmatcd as shown
below and Table 5.10.1:



ltem
Irrigation and Drainage Facilities
Post-harvest Facilities
Land Dovelopment for Scittement Arca
Rural Water Supply
Community Facilities
Consulting Service Cost

oW

7. Project Administeation and Supporiing Services

Tetal

__{Unit:

1000 1T}

Physical contingencies

Grand Tolal

5.10.2 Operation and Maintenance Costs

“local | Foreign | Non Taxed

1 Currency Curcenty | Amount Taxes Total
T Tsngrs| 362036 4286030 s3310] 481730
$9,076 81,133 143,509 15,208 158,747
35,742 16,002 S1,744 8,820 60.631
7,157 15,598 22,755 2,420 25,175
22,000 33,000 55,000 5,500 60,500
16,514 418,895 465,439 46,544 $11,983
C3IMIS9| 95370|  469,129] 47,234 516,363
1,368,153 4125454 5493607  657,066] 6,130,673
136,815 12,585 9361 65,7060 615067
101069 4332.999)  6.012968] 12277 676510

The annual costs for operation and maintenance of irrigation and drainage facitities of the

Project are estimated as follows:

{Unii: 1,000 F.CFA/year)

Iter Local Forcign | Non Taxed
1.00%%6] Currency | Currency | Amount Taxes Total

Maintenance Cosl 11,831 19,707 31,538 3,871 35408
Operation Expenses 32612 850 33,462 1,631 35,092
Office Administration (Chief+4Admi.) 12,600 0 12,600 630 13,230
(Gate Operator (5 operators) 8,640 0 8,640 432 9,072
Transportation (motor cycles & pick up) 5,000 0 5,000 250 5,250
Tools eic.{26%o0f labour costs) 4,248 850 5,098 212 5310
Others Expenses (10% of Labour costs) 2,124 ] 2,124 106 2,230
Total 44,443 20,557 65,000 5,501 70,501

Also the gates of inteke, check gates and drainage sluices are to be renewed every 25 years and
the replacement costs are estimated as follows:

{Unit: 1,000 F.CFA/ 25years)

T Non Faxed
Item {.ocal Cursency |Foreign Currency Amount Taxes Total
1. Drainage gacs 22,400 100,800 123,200 16,800 140,000
2 Intake gates etc. 4,840 27,410 32,250] 4,760 37,010
Total 0 128,210 155,450] 21,560 177,010

5.11 Project Evaluation
5.11.1

(1) Distinctive Features of the Project

General

The expected benefits, both tangible and intangible, then synergetic, are extracted from
distinctiveness of the Project mentioned below:

1) Making use of potential water capacity of the San-Pédro dam
Since the San-Pédro dam was built in the late 1970s, the stored water has been used only for
non-regular power generation. The Project attempts to make use of the reservoir water for
ircigation, for which around § % of the flow shall be allocated.



2) Reconstruction of abandoned irrigated paddy ficlds

The Project will involve not only the restructuring of the field and rehabilitating the village of
Cité Agricole, which was founded by the selected scttiers for cultivating the irrigated paddy
ficld, but also expanding both sizes. The net paddy ficld covered by the Projectis to be 575 ha

and number of houscholds to be engaged in irrigated paddy farming is 383, which will support a
total family members of around 2,300 heads.

3) Technical transfer to new scttlers

The Project will conduct training courses to the new scitlers who are novices al paddy
cultivation during two-year construction period so that it will go off without a hitch.
Transmigration project from Java o the Barito basin of south Borneo by the Dutch government

in 1938 has shown that ¢ven a single season trial would go a long way toward transferring the
basic techniques of paddy cultivation.

4) Boosting paddy production

The Project will first produce more than 6 thousand tons of paddy in 2003 by fanuving with
labor-intensive transplanting method twice a year. It would constitute about 12% of the
increased irrigated paddy production in that year planned by the PNR.

S) Capital formation utilizing unskilled labor quota required during the construction period
The new settlers and the residents of Cité Agricole, the future beneficiarics of the Project, will
fill major part of the requirement of the unskilled labor during the construction period. They

will save major part of their wages to appropriate the sum for their own capital requirement in
the initial stage of the Project.

6) Maintenance of an ecological equilibrium of the present environment
Paddy is the only crop suitable for a specific topographic land-type of lowland, and with

irrigated fanining method, efficient and, at the same time, sustainable land usc can be
maintained.

7} Helping the improvement of the classificd forest on the right bank of the San-Pédro river
The Project does this by a) giving up of installing a weir to avoid inundating the lower arca of its
right bank and b) receiving some new seitters from the itlegal dwellers in the classified forest on
the right bank to help the improvement of its quality as a specimen forest.

8) Opening of rural road using the right of way of the proposed Grand Canal

Creation of a grade-up rural road will enhance the over-all social amenity in the area along and
beyond it by providing the inhabitants with a shorter through-road to and from San-Pédro,
quicker and safer, and passable all the year round.

(2) Synergetic Eftects

Synergetic effects expected from the implementation of the Project will culminate in the
betterment of overall rural economy and life of the Project Area and the surrounding areas.

At the level of national economy

a) Increase of domestic paddy producnon will contribute to reducmg the amount of import of

rice, hence to the goal of both increase in the self-sufﬁcuency rate of foocl crops and decrease
in use of foreign exchange.



At the local level

b) The income from paddy production will have a stabilizing effect against vicissitudes of
cconomy based on cacao and cotfee praduction,

¢) Intensification of agricultural usage of irrigated paddy ficld will cventually attract some
more scasonal operators of cullivator and agricultural laborers to the arca during the periods
of plowing, transplanting and harvesting.

d) The paddy production using cultivators and a foew thousand villagers with bicycles or
motorcycles will attract a few small-scale rice-mills, mechanics and, probably and
eventually, transpotters to the area.

¢) Creating a decent mutticthnic farming socicty: Above mentioned features will help enable
the viltagers of Cité Agricole to lead a better rural life by their own initiative;

- Solid farm economy will secure the basic cash income far beyond subsistent farming for
individual houscholds.

- Harmonious life in the community with basic human nceds will be maintained by
continuous effort of running successfully the COOP of the Project, and kecping a
friendly term with the neighboring communitics by cooperating each other to look
forward to gaining [urther belterment of the area by uniting.

{3) Evaluation Mecthodology

The methodology used in this appraisal is to estimate the major countable net benetits, which
are calculated from the equation: “with project situation” minus “without project situation” in
their discounted flow during the Project life.

a) The estimated benefits from introduction of imigation water are those from increased
production of paddy, whose quality will be improved by introduction of belter farming
and post-harvest treatment.

b} An estimated benefits derived from creation of a rural through-road are: 1) Fahé and
beyond: Saved amount of transport cost due to an introduction of the new short-cut route,
and 2) Cité¢ Agricole and Grand Gabo: Amount of transport cost charged by new
operators, which is equivalent to the saving of time.

(4) Bascs of Evaluation
Valuables used in the estimates of both economic and financial appraisal are as follows:

- lrrigated land created by the Project is set at 575 ha,

- Construction period is set at 2 years,

- Project life is set at S0 years,

- Social discount rate is set at 6.25%,

- Financial prices are based on the market prices Lollectcd during this study period.

- Exchange rates are set al F.CFA 1.00 = ¥ 0.20 and ¥ 120.35 = US$ 1.00 as of April 30,
1999.



5.141.2 Economic Evaluation
(1) Economic Conversion Pactors

The economic conversion factors in the evaluation arcas foltows:

1) Standard Conversion Factor (SCFy = 0.87

2} Economic farm-gate paddy price = [".CFA 147 (sce Table 5.11.1)
3) Economic unskilled tabor factor = (.5

4) Fconomic land price =0

5) Sunk cost for San-Pédro dam = [.CFA 3 millior/ year

6) Sunk cost for ex-project =0

(2) BIC Ratio, NPV and IRR

iconomic benefit/cost {E.B/C), cconomic net present vatue (ENPV) at the discount rate of
6.25 %, and cconomic internal rate of return (EIRR) are estimated at BEB/C = 3.7, ENPV (at
6.25 %) = F.CFA 3,150 million and FiRR = 10.4 %.

(3) Sensitivity Analysis

Three alternative cases with some probability of occurrence are examined here. They are cases
with 1) increase of costs by 10 %, 2) decrease of benefits by 10 % and 3) combination of the
cases 1) and 2). The resulis are 9.3 %, 9.2 % and 8.3 %, respectively.

5.11.3 Financial Evaluation

(1) I'arm Household Economy

The analysis of farm houschold economy is given in section 5.4.5 and Table 5.4.5.

(2) B/C Ratio and FIRR

Financial benefit/eost (F.B/C), financial net present value (FNPV) at the discount rate 0f6.25 %
and financial internal rate of return (FIRR) are estimated at FB/C = 2.8, FNPV (at 6.25 %) =
F.CFA 1,040 million and FIRR = 7.4 %.

(3) Sensitivity Analysis

Three alternative cases with some probability of occurrence are cxamined here, They are cases
with 1) increase of costs by 10 %, 2) decrease of benefits by 10 per cent and 3) combination of
the cases 1) and 2). The results are 6.6 %, 6.5 % and 5.7 %, respectively.

511.4 Environmental Assessment
(1) Eftects on the Natural Environment

1) Basic Indicators
Within the Study Area, forest covers apprownately 2,500 ha of land, which is 25% of the total

area. This forest is classified as lowland forest (plain forest and swampy forest), npland forest
and IDEFOR forest which is mixed lowland and upland foresl. The fotlowing should be noled:

- Upland forest (1,139 ha without the lDLPOR foresl of 607 ha) is in the process of
irreversible clearing by local farmers.



- Swampy forest {16% of totat forest, 70% of lewland forest and 4% of Study Area) shows
various states of degradation from forest to grassy land but has on a whole a better
civironmental vatue than the upland forest.

- The planned Grand Canal cuts through small forest picces on 20% to 25% of the length, of
which abowt 15% is constituted of swampy forest and more than 50% of plain forest {the
remaining being through the IDEFOR forest). Forest clearing induced by the Canal is
eslimated to be about Sha in total.

- ‘The Canal wilt affect at maximum 8% of the IDEFOR forest, dircetly through cutting
(more than 1 ha) and indirectly through isolation of forest habital (49 ha).

2) lIssues

- San-Pédro river: Land clearing for crops on riverbanks is accentuating the double
dynamics of sedimentation / erosion in convex / concave banks, respectively, Seasonal
natural closing of the river mouth by sea silting creates take-like condition in the San-
Pédro river.

- Swamps: They are permancntly or periodically inundated and present several degrees off
rehabilitation or conservation of grassy or bushy land, raphia trees forest and mixed forest.
Stagnant water and absence of sun light under canopy provide very specific living
conditions for the aquatic species (“black fishes™). Swampy forest is a habitat for wildlife
species including a large variety of local birds. Other functions of swamps include
temporary rcfuge for wildlife, pool of organic matter that will feed fishes during high
water in rainy season, regulation of flooding, fishery during the drought scason, supply of
papo leaves for housing, and possibly assimilating of agrochemical products that arc used
in uplands.

- Wildlife: There are species that have a capacity to adapt to the rural environment
(Duikers, Buffalo, Bushbuck), and those that merely depend on the swamps habitat
(Forest-crocodile, Pythons, Varanus); Wildlife is strongly aftected by the loss of forest
habitat, human presence, and hunting.

- Environmental conservation: There is a poor institutional organization for the protection
of the environment in the San-Pédro area, due to lack of jurisdictions or coordination
among the relevant agencies like the Regional Directory of Environment, the Regional
Directory of Agriculture and Animal Resources, the Port Administration, the San Pédro
Municipality, the Regional Antenna for Public Hygiene and the Sanitary District of San-
Pédro. This institutional deficiency means that implementing the countermeasures on the
pateatial impacts of the Project in view of sustainability will be largely determined by the
capacily to improve the existing institutional conditions.

3) Effects

Table 5.11.2 is the review of the effects of the Project on the natural environment and their
acceptability. In this table, plain forest means forest after clearing of the flat land and not liable
to agricultural development because of the presence permanent water bodies.

2) Efl fc#ls on the Social F.'nvironme_ait

1) Basic indicators =~

Assuming an allocation of irrigatlio'n paddy field of 1.5 ha pér hoﬁse:hold, and an average of 5.5

' ~ persons per household, it can be estimated that the Project will directly induce the settlement of

about 2,300 persons, which on a whole does not rais¢ acute problems. However, the increase of
population (4 times of the present one) will mainly concern with Cité Agricole.
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2) Issues

Resettlement: From the environmental standpoint, it is desirable that criteria for selcction
of the new seitlers to the Project should include the whole family and not only the number
of active persons. I not, since there is no room for further land development in the arca of
reception, people would decide to expand the rice cullivation to the arcas outside the
paddy ficld, which will remain casily accessible from Cité Agricole. In that case, the rule
of rice production quota could be considered as a guarantee that the new settler will prefer
paddy culiivation, but the farmers will also see in traditional ficld crops a guarantee
against possible failure in cultivating paddy fields, which could result in weakening the
incentive aspect of the rule and finally allow failure. This point is especially relevant for
the farmers of Rapide Grah where the cultivation field will be returned by the [armers to
SODEFOR. Advantages expected from this measure arc; a) cffective trends toward
intensive agriculture substituted to extensive and environmentally damaging agriculture;
b) motivating people to achieve the objectives of paddy cultivation.

[tealth and sanitation: Locat health condilions need special considerations because of
specific worrying problems. Malaria is endemic and cases of serious malarta are on the
increase. The area is specially concerned with the new and frightening disease of Ulcer of
Buruli. Health problems place a serious burden on inhabitants of Cité Agricole, including
the high rate of Ulcer of Buruli. Diarrhea is a serious threat caused by contamination of
potable water. Intoxication by pesticides is also reported.

Land and resources: Livelihood is still largely supported by hunting, fishing, and
collection of fuelwood, housing materials and other products. The area cannot support the
population increase induced by the Project in Cité Agricole from the viewpeint of
traditional usc of land and resources. As a result, the new conditions of living will satisfy
the objective of a better life for the farmers, if there is effective shift in life style and
mentality.

Life style: People will have several social and environmental constraints to be solved
under the new rules of land use water use, and social organization. For new settlers, there
will be no more possibility for traditional practices like land clearing or free settlement for
cultivation.

Landscape: Integrating the landscape value in the Project belongs to the set of
improvement measures for the quality of tivelihood. In the irrigation project area of Fahé
and Cpt. Colonel, maintenance of the existing large kapok trees on site would provide the
following advantages: Increasing the landscape value, the social value (shade, landmark),
the biological value (preservation of isolated tree species) and the educative value (forest
heritage, awareness about forest clearing, knowledge of trees).

3) Eftects
1:ffects on the social environment are review ccl in Table 5. l 1.3. The lablc shows that effects in

the field of social life mainly deal with Cité Agricole area. They can be resumed as a global
constraint shifting from traditional economy to modern one radically.

(3) Environmental Acceptability

Environmental acceptability has been cvaluated above for the eflecl:. of the Project on the local

environment as a result of evaluating their importance in terms of loss in environmental quality
or loss in quahty of life. Since acceptability level of the effects on the quality of life is a
subjective judgement, the standpoint adopled is that development is a necessity to face the
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demographic increase and to adapt to the new environmental conditions of livelihood. This
level of evaluation has provided acceptability levels from the standpoint of environmental
sustainability of the Project, which is a basic requircment. Furthermore, the global
understanding of environmental acceptability of the Project implies to check the environmental
significance of the Project on a larger scale to take into account additional environmental
criterta. Global environment and environmental space have been retained as the criteria.

‘Table 5.11.4 shows a summary of three (3) scales of envirommental acceptability of the Project,
including the results of the sustainability review presented above. It shows that the Project has a
definitively good level of acceptability from the environmental point of view.

(4} Environmental Plan and Mcasures

Table 5.11.5 shows the review of the measures needed for taking into account the
covironmental constraints of the Praject, and of the related planning or complementary tools for
good implementation of these measures,

5.11.5 Comprehensive Evaluation

From the results of economic and tinancial evaluation, the implementation of the Project has
been judged to be feasible. Furthermore, the negative effects of the Project on natural and social
environments will be within the acceptable level. Farlier implementation of the Project will
bring about more desirabte effects on the improvement of the area espeeially living standards of
the farmers in the area, resulting in more substantial contribution to the economy of the region.,
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