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PROJECT PERFORMANCE AUDIT REPORT

TUNISIA

SIDI SALEM MULTIPURPOSE PROJECT
(LOAN 1431-TUN)

PREFACE

This is a performance audit of the Sidi Salem Multipurpose Project
in Tunisia, Jor which Loan 1431-TUN in the sum of US$42.0 million was lent
to Government with the objective of carrying out the first phase of the
Northern Tunisia Water Master Plan. This plan provides the framework for
achieving Government’s objectives in Northern Tunisia €for agricultural
dasvelopment, an adequate urban and rural water supply and £flood control of
the Medjerds river. The loan was approved on May 24, 1977, became effec-
tive on July 31, 1978 and closed on August 1, 1985 after cancellation of
US$1,284,512. The project was cofinanced by the People’s Republic of China
(US$53.6 million); KEW (US$31.6 million); European Investment Bank (US$19.9
million); the Kuwait Fund (US$13.5 million) and the OPEC Fund (US$6.0

The PPAR consists of a Project Performance Audit Memorandum (PPAM)
prepared by the Opersations Evaluation Department (OED) and & Project Com-
pletion Report (PCR) dated June 11, 1986. The PCR was prepared by the
EMENA Regional Office following & wountyry visit in December 1985 and based
upon completion reports prepared by projzct executing agencies. The PPAM
is based upon a review of the Staff Appraisal Report (No. 1215-TUN) dated
May 5, 1977, the President’s Report (No. P-2974-TUN) dated May 12, 1977,
the Loan Agreement of July 5, 1977 and the PCR; correspondence with the
Borrower and internal Bank memorasnda on project issues as contained in
relevant Bank files have been consulted, and Bank staff associated with the
project have been interviewed.

An OED mission visited Tunisia in June 1987. Discussions were
held with officials of the Ministry of Finance and Planning, Ministry of
Agriculture, Ministry of Large Hydraulic Works (DGTH), the national company
for Tunisian Railways (SNCFT), national company for Electricity and Gas
(STEG), national company for the Exploitation and Distribution of Potable
Water (SONEDE), and national company for the Operation of the Canal and
Northern Water Resources (SECAEN). Field visits to project areas and par-
ticipating farmers were undertaken with the respective agricultural
regional offices (OMVVM and OMVPINA). The valuable assistance provided by
the Government of Tunisia and the project staff met during the preparation
of this report is gratefully acknowledged.

. The PCR well covers the project experience and results achieved
and pays particular attention to the implementation schedule of the proj-
ect, disbursements, changes in costs, the £inancing plan and analysis of
project agricultural impasct within the context of the older irrigation



perimeters. Ths PPAM generally sgrees with its conclusions and in addition
to summarizing the project’s objectives and results, the PPAM expands upon
the factors accounting for the project’s success and the benefits which can
be obtained from & land reform program.

The report was sent to Government and cofinanciers on September
25, 1987; comments received have been incorporated into the report and are
reproduced in Appendix I.



»

PROJACT PENFORMANCE AUDIT MFORT
b
S s o s
Sanie fats Shant
CALSARJICE. 224
X 4 .0-““
m Antanl Cat tmnte
T oot Sttt I I
Sote Beard Approvel -
Sose BIVent tvenses 1» WIrNN -
ot Mgutes) Camponants Completes 19/ /00 18/30/00 -
M: [ s /75008 "
prved ..-.: of Reture () 1} e [ )
:“ Porfermnes settefantery
- . &£ ]

aAllien 1.0 35.0 4.0 3.0 8.8 .0 B8 -

KL UL ] 9 0.4 30,8 850 M2 218 32.9 3.9 .Y

Astent as S of Cstummte [ " nn ” N % w9

Gohe af Fne) Stshursesant Q2008
[T X -]

e, oF  toa- Toestal.  Perfers. Yoo of

mesten Sale Porsens WBths Augrer A Amting O Treanis VOV
m‘b 2 (/80379 FAS/CV/Bank
AppretentReard wn L 15.0 A
Sypervisten | on ] 3.0 nas 4 L
Supurvisten 8 [ Jiid 3 3.6 atenct 3 [
Suparvioten 3 /N ] 1.7 L2 2 t L
Suparvisien & " 3 .6 wERR 3 E 4 [
Suparvisten § e R4 uKs [ 4 1 ]
Sapurvisien 6 1% ] o8 s 1 L4
Spurvisien 7 [ T4 4 E ] nes 2 4 [
Sapervisien & wm 2 . mRe 2 e
Syporvistan 9 e 1 .3 n t ] \
upervisten 19 o/ 4 .8 3 1 2 "
Syparvisien 1 0/ 3 B b7, 4 2 2 m
Supervisien 12 o t ¥ = ] 2 ™
Sypervistan 13 /5 1 [ X ] " E ] ] ”w

1 1980 ] 8 0 ] 1] \J
uparvisien 1S n/8e 2 8 nm 1 ] "
Supervisim 16 1wt 3 3] [ 7 ] 2 2 [7..]
Suparvistm 17 /83 3 .8 [ 7] 2 ' ’
parvisten 18 17w 2 .8 nm 1 ] [ ]
Toka} E.l
staff Inputs g/

FY n n n .} » n  J n [ J [} [} ] L ] | ] [ ] 9
m o .4 " [ N) .8 . . . . . . . a3
[ . ua [ ] . . . o . . !I":

. - . . 'ﬁ. . L] L] - L] - . . e
-unn-m_ . . . o as 2] ! ¢ "3 "2 L) K L X -8
[ ] K 8.2 . [N ] 13 . . . 3 . . . . [ %]

K 52 1.4 152 w.? w2 al 21 w? [ X w? [(%] 5.9 L] .3 m.e

OTHER PROJECT DATA

Borrower:

Executing Agencies:

tame of Currency:
JExchange Rates:

Government of Republic of Tunisia

OMVVM, DEGTH, SNCFT, STEG, DAFL, 0GTH, OTD, SONEDE

Tunistan Dinsr (D)
Appraisal Year Average:

US$1.00 = 0 0.43

Intervening Year Average: US$1.00 = D 0,54

Completion Year Average:

DY

No specisl field mission.
By consultants with the FAO/CP and Benk assistance.
Staff inputs by weeks as recorded by TRS.

Uss1.00 = » 0,76

A = Agriculturist, CE = Civil Engineer, IE = Irrigation Enaineer, EC = Economist.
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PROJECT PERFORMANCE AUDIT REPORT
TUNISIA

SIDI SALEM MULTIPURPOSE PROJECT
(LOAN 1431-TUN)

EVALUATION SUMMARY

Introduction

The project was the centerpiece of Government®’s efforts to develop
water resources for the urban, rural and agricultural sectors in Northern
Tunisia. The project, cofinanced by the People’s Republic of China, KfW,
Kuwait Fund, OPEC Fund and European Investment Bank was the second Bank-
assisted project in the irrigstion sector, the sixth loan/credit to Tunisia
for the agricultural sector.

Objectives

The project objectives were to (1) implement the first phase of
the Water Master Plan for Northern Tunisia, & multipurpose plan to harness
water cresourcas for agricultural development, potable and industrial
requirementa; and (ii) assist in institutional strengthening. The project
was to be implemented by two ministries and three agencies, with a project
coordinating committee chaired by a third ministry. Total project costs
were estimataed at US$386 million; the project was to be implemented over
seven yeacs.

Implementation Experience

The 550 Mm3 dam was constructed as planned, with only minor
delays. The scheduliing of the associated works--relocation of the railway,
road and water supply pipes which would be submerged by the dam--was also
respected, the components completed as planned. Substantial delays were
encountered in respect of civil works for which detailed designs had not
been submitted at appraisal: the 125-km canal and the infrastructure for
the three new irrigation perimeters totalling 10,600 ha. The irrigation
rehabilitation component to safeguard a further 6,000 ha of citrus was
delayed in part due to delays in constructing the canal. The canal is now
complete and fully operational. Two of the three new irrigation perimeters
(Testour and Medjez el Bab) have 4,436 ha under irrigation (85% of
appraisal estimates); the third, at Cap Bon, has 2,080 ha (39% of appraisal
estimates). The Safeguard of Citrus in Cap Bon commands 6,303 ha (100%)
under irrigation. Studies, training and consultant assistance were carried
out as expected. When the project closed, 13 months behind schedule, total
project costs were US$373.1 million; a 3% cost underrun in US dollar terma
due to the appreciation of the US dollar but a 25% cost overrun in Tunisian
dinar terms.



Results

The project has made an important contribution to the supply of
potable water to the capital city, Tunis, and surrounding urban areas. It
is early to quantify agricultural benefits: initial trends indicate rela-
tively low use of water per ha countered by a greater than expected shift
towards higher value crops smongst small farmers. The irrigation rehabili-
tation component, the Safeguard of Citrus, appears to have baen successful
but data are weak. The power component has provided impnrtant benefits.
The audit concurs with the 10Z rste of return recalculated by the PCR
(11.1X at appraisal).

Sustainability

The project is clearly sustainable: the Water Master Plan for
which the project is the cornerstone has successfully entered its second
phase with financing from other sources. Civil works appear sound, but
sustainabilicy of benefits at the farm level will depend on the system of
operation and maintenance put in place, st present this is not a farmer
responsibility. Government 4is currently strengthening its operation and
maintenance capacity under the auspices of the Irrigation Management
Improvement project (Ln. 2573-TUN). Project impact on the environment has
been generally positive: the salinity content of the Medjerda waters is
better than was expected at appraisal, pollution monitoring has also been
introduced and further studies are underway.

Findings and Lessons

A large part of the success of the project, despite the complexity
of design, range of cofinanciers and number of government agencies involved
can be traced to (a) comprehensive and careful project preparation: the
Northern Tunisia Water Marter Plan first went to the drawing board in 1969
and all elements fully tested before the project was prepared in 1975; and
(b) informal but effective coordination between key actors both within
government and the Bank. The lessons being first that careful project
preparation can contribute substantially to subsequent project success 1/
and second that coordinating committees are not always necessary even in
multi-donor, multi-component projects.

The difficulties in measuring agricultural benefits of irrigation
projects at project closure when the infrastructure is only recently com-
plated. The lesson to be dresm i1s the potential ussfulness of both moni-
toring and evaluation after project completion (which, if not undertaken
can result in future investment needs being overlooked) and impact evalua-
tions to the irrigation sector, in particular since, it is only at full
developmeat that there is an opportunity to measure project related changes
in :,tms of agricultural benefits.

1/ See for example, PPAR Mexico Papaloapan, OED report no. 5760 dated June
28, 1985 and PCR Yugoslavia Metohija Multipurpose project.
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The relatively greater productivity of smaller farmers vis-a-vis
larger farmers. In this project small farmers have adopted a technical
package which utilizes the irrigation system and which largely follows
extension themes. By contrast, large farmers have yet to change their
cropping pattern substantially. This again points to the potential bene-
fits to be derived from an effective monitoring and avaluation system. The
lesson here is that although the Govermment has been tardy in implementing
its land reform program there are significant production as well as equity

gains to be made from accelerating the settlement of small farmers in irri-
gated areas.
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PROJECT PERFORMANCE AUDIT MEMORANDUM

JUNISIA

SIDI SALEM MULTIPURPOSE PROJECT
(LOAN 1431-TUN)

I. Background
1. At the time the project was appraised in 1975, the agricultural

sector in Tunisia constituted an important source of employment (engaging
422 of the labor force) contributed about 21X of GDP, 202 of merchandise
exports, prinecipally olive oil, vegetables, citrus and other fruits.
Annual sector growth rates immediately preceding the project were 3.62 in
constant terms, above Plan projections; agricultural imports also accel-
erated rapidly during the period.

2. Principal agricultural objectives of the 5th Plan (1977-81), the
backcloth for this project, were to obtain self sufficiency in major food-
stuffs (cereals, dairy products and suger); a balanced trade account for
other agricultural products and increased rural employment and incomes.

3. Tunisia has a total land area of 16.4 million ha of which about
8.4 million hs are suitable for agriculture. In terms of crop production,
some 35% is planted to ceresls, 352 to fruit trees, the remsinder to
forage, vegetables, grain legumes and industrial crops; about 202 remains
fallow each year.

4. The irrigation subsector accounts for about 252 of agricultural
GDP although total 4irrigation potential is currently estimated at about
250,000 ha, or 5% of total arable land. At project appraisal, some 132,000
ha had been equipped (60%) with irrigation infrastructure, largely situated
in Northern Tunisia. Low annual rainfall precludes significant increase in
production except by expansion of irrigated lands. Slightly less than half
of the irrigation infrastructure comprises public perimcters--large irriga-
tion schsmes built by Government and managed by public eutities (OMVs)
responsible for developing agricultural production by providing the neces-
sary supporting services in their respective command areas. Irrigation in
the remaining private schemes is largely from shallow wells squipped with
pumps.

5. Planning for irrigation development has besen systematic: a 10-year
'‘Minimum Plan’ was enunciated by Govermment 4in 1962, covering the Lower
Medjerda Valley, Tunisia’s largest water course. Following increased
demands for potable, industrial and agricultural waters, Government in 1968
called for the development of a Master Plan to cover the whole of Northern
Tunisia. Beginning in 1969, the Bank provided technical assistance over a
five-year period to carry out relevant studies. The Water Master Plan for
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Northern Tunisia, which was approved by Government in 1975, constituted a
zultipurpose scheme to develop water resources in the the Medjerda and
Ichkeul Basins. The Sidi Salem project was to be the premier phase of this
Water Master Plan.

6. Sank/IDA lending to Tunisia began in 1967. This was the Bank
Group’s sixth loan/credit to Tunisis in support of the agricultural sector.
Previous projects included fisheries and agricultural credit development.
This project was the second in the irrigation subsector. The first, a
rehabilitation project with the objective of using existing infrastructure
in the Medjerds Valley more efficiently and strengthening supporting
services was successfully completed in 1982.1/

II. Project Design

7. The primary objective of the project was to execute the first
phase of the Water Master Plan for Northern Tunisia. A secondary objective
was to assist in institutional strengthening through reorganization, train-
ing and consultant sssistance.

8. As approved by the Board in May 1977, the project consisted of:

- the construction of a 550 Mm3 dam and relocstion of rail, road and
water pipes which would be flooded by the dam;

- construction of a 25 MW hydropower plantj
- construction of 126 km of main canalj

- construction of irrigation, drainage and road networks to serve
two new and separate subprojects totalling 10,600 haj

- rehabilitation works for 6,000 ha of citzus plantations and provi-
sion of a tertiary underground distribution network to complete
the irrigstion netwozk; and

- provision of infrastructure fcr supporting services and to ensure
operation and maintenance of project-financed activities, training
and studies for institutionsl strengthening.

9. Two Ministries (Public Works and Agriculture) and three existing
public agencies were responsible for project execution. The dam and asso-
ciated major works were to be implemented by the Ministry of Public Works
(DGTH); relocation and operation of the railway were the responsibility of
the national company for Tunisian Rsilways (SNCFT); installation and opera-
tiow of the power equipment for both the dam and the irrigation perimeters
were to be implemented by the electricity authority (STEG); relocation of

1/ OED Report number 5344, dated December 13, 1984.
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the water supply pipes and distribution of potable water to Tunis were the
responsibility of the water authority (SONEDE) and the Ministry of Agricul-
ture through its Directorate of Studies and Hydraulic Works (DEGTH) was to
carry out operation and maintenance of the dam and the canal and, through s
dacentralized regional directorate (OMVVM) implement the design, construc-
tion, operation and msintenance of the irrigation networks as well as for
sgricultural development. Under the auspices of the Ministry of Finance
and Planning, a Project Coordination Committee was to be established com-
prising representatives from all the agencies involved and was expected to
meet at least avery three months. Consultants were to be hired for the
engineering and supervision of civil works. Farmer irrigation associations
would be formed to operate and maintsin 4irrigation systems beyond each
canal outlet.

10. With its multipurpose nature, the project was to give rise to a
range of direct benefits: (1) the provision of almost 40% of the estimated
total requirements of potable and industrisl water in Northern Tunisia by
19953 (11) the supply of power to accommodate about 152 of the increaged
requirements in the decade following the project; (11i) increased agricul-
tural production by about 8,000 farming families in the project areas and
increased employment for 5,700 workers. The majority of beneficiaries in
the agricultural sector were expected to bea small-/medium-size farmers own-
ing farms of less than 10 ha. The agricultural lands to be developed would
be decreed public irrigation perimeters and thus subject to land reform
legislation enacted in 1963 governing size of holding, land redistribution/
consolidation and recovery of investment costs in irrigated areas.

11. Indirect benefits included: (1) improved sgricultural production
in about 30,000 ha already irrigated in the Lower Medjerda Valley; (ii)
improvement in the salinity content, particularly in the summer months; and
(141) reduced flooding in the Medjerda Valley.

12, Totsl project costs were estimated at US$386 million. A complex
finencing plan included several cofinanciers: the dam snd major associated
works were to be financed directly by KEW, Iran and supplier cradit; the
canal by the People’s Republic of China; agricultural development jointly
by Arab/OPEC funding and IBRD. The Bank’s loan of US$42 million was also
to finance related costs associated with the relocation of infrastructure
from the reservoir ares; provision of consultants, studies and training.

13. The project was to be implemented over a seven-year period with an
economic rate of return of 11.2%.

II1. Project Implementation

14. - The loan became effective on July 31, 1978 following four exten-
siohs and nine months delay; difficulties were encountered in finalizing
the KfW loan and obtaining detailed design plans for the canal to be
financed and constructed by the People’s Republic of China.
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15. Implementation of the dam component proceeded according to plan
with few modifications, detailed design plans having been drawn up prior to
appraisal. The construction period was also very close to apprsisal esti-
mates. The dam is now cperational and the reservoir has been £illed to its
maximum capacity. Scheduling and completion of major associated works--
relocation of the population and infrastructure which would be submerged by
the dam also proceeded without problem. Although some delays were encoun-’
tered, the sequencing of these major associated works was respected, thus
contributing to the timely execution of the dam. The power plant was also
constructed as planned and is fully operational.

16. Construction of the canal, almost entirely by force account by
teams sent from China, encountered substantial delays due to incomplete
deaign at appraisal, which in turn resulted in subsequent civil engineering
problems: a 2.7-km tunnel at Hamman Lif, for example, taking almost 3
years to complete. The technology developed and employed by the Chinese,
however, to regulate the flow of water to take account of both up and down-
stream demand is sophisticated and has wider application beyond the Tuni-
sian condition. Since completion, two years after appraisal estimates the
lined canal is fully operational.

17. The new irrigation perimaters, in particular Medjez El Bab, situ-
ated in the central Medjerda Valley, and the new and rehabilitated perim-
eters both situated at Cap Bon, northeast of Tunis, all encountered
substantisl delays. Reasons given are poor performance of suppliers, the
preliminary nature of the data at appraisal and adverse weather conditions.
Technical problems were reportad to the mission in respect of the irriga-
tion works for the Safeguard of Citrus in the Cap Bon peninsula. These
relate essentially to (i) in years of poor rainfall the reservoir at Bezirk
requires supplemantal water which has to be pumped up £from the canal
through the pumping station at Solimsn and pumped back again to farmers*
fields. In addition to the increased costs involved in this double pumping
operstion, the capacity of the pumping station and of the conduits from the
canal to Bezirk reservoir are having to be expanded, and (ii) the original
irrigation infrastructure at the field 1level is inadequate to cope with
demand.

18. At the end of 1986, 6,303 ha were rehabilitated in the Safeguard
of Citrus component at Cap Bon and 2,080 ha irrigated in the new irrigation
perimeter, principally to citrus and vegetables with some intercropping.
Citrus in the Cap Bon area are sold to collection centers, some of which
are cooperatives run by farmers, for export to EEC countries. No marketing
problems are anticipsted; Tunisian varieties are not produced by new member
countries of the EEC.

19. - In the Central Medjerda Valley, 1,184 ha at Testour is under
sprinkler irrigation and 3,252 ha at Medjez el Bab, providing a total of
4,436 ha as at June 1987. Farmers have purchased mobile sprinkler equip-
ment on credit; extension is supplied by the OMVVM (1:6-800 ha for crops,
with one agent for livestock in both Testour and Medjez el Bab) and by the
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Tunisian Sugar Company which provides an integrated package of inputs,
credit and extension for sugarbeet. Principal crops are wheat, summer
vegetables, (mainly tomatoes and watermelon), fodder crops, fruit trees and
winter vegetables. Most products are sold on local markets. Tomatoes are
sold for processing--the factory is planning to increase capacity from 300
to 500 tons per day; pomegranate, grape and citrus have s strong following
on the local market; milk can easily be sold to cooperative collection
centers although the local market provides a better return. Livestock
development has been slower than expected at appraisal, only 700 head are
in the Testour/Medjez el Bab project areas compared with 3,200 improved
cattle at appraisal. Principal reasons are delays in project implementa-
tion and the Government'’s price policy £for milk which is regarded as unfa-
vorable by producers.

20. All studies detsiled in the covenants were carried out: those on
water quality in the Sidi Salem dam and simulation of water resources were
largely carried out on time; that on cost recovery experienced a two-year
delay and required further work.

21. The Project Coordinating Committee met only once. The informal
coordination which developed betwsen the agencies, and largely chaired by
the Ministry of Public Works, proved effective. Despite the complexity of
the project--in design, timetable for implementation and numbers of co-
financiers (para. 35)~-there was close involvement of both government
agencies/ministries eand divisions within the Bank, which all contributed to
relatively smooth project implementation, and in tura to the success of the
project. No farmers’ associations were established in the project areas.
Consultant performance was considered satisfactory by Government.

22. When the project closed in December 31, 1984, six months later
than expected, total project cost was US$373 million, 3% lower in US dollar
terms, but 257 higher in dinar terms. The 1latter overrun is largely
explained by the delays encountered in the construction of the canal and in
the irrigation perimeters.

23. The financing plan was modified somewhat during implementation:
US$15 million expectad from Iranian sources and US$19.6 million from OPEC
funds were either not provided or scaled back, being replaced by funds from
the European Investment Bank (US$19.9 million) and Kuwait (US$13.5
million); KfW increased its contribution £from US$28 million to US$31.6
million; the Bank cancelled US$1.3 million of its loan.

24. Farmers contribute to the recovery of project costs through pay-
ment of an investment contribution and water charges. At appraisal it was
expected that farmers would pay a minimum of D 100/ha for investment costs
and between 6-12 millimes/m3 for water charges. Farmers’ contribution to
invéstment costs was subsequently calculated to be D 300/ha, based upon an
estimated investment cost of D 1,231/ha and D 1,017/ha for Testour and
Medjez el Bab respectively. Although actual investment costs increased to
D 3,000/ha, farmers’ contributions have rot been incressed accordingly; the



loan covenant being observed. Water charges are currently fixed at 23
n1111n011n3. having been incressed successively each year. No minimum
chargs per hectare is levied, as 4is the case in Morocco for example, nor
sre charges levied for pumping. In Cap Bon, water charges are higher;
water from the canal is purchased by OMVPINA at 14 m/m3 and on-sold to
fermers at 42 millimes/m3 in the peak season, 34 millimes/m3 in winter.
O&M costs in subproject areas are unavailable and thus no conclusion can be
drawm as to whether these charges are sufficient to cover costs incurred.
Indications are that the water charges levied contribute less than 502 of
the relevant recurrent costs of the two OMVs. The system of cost recovery
is currently under review in conjunction with the Bank.

IV. Project Impact

25. At project completion, it is evident that the most important bene-
fit to date is the supply of potable and industrial water to the Tunis/Cap
Bon area. Conflicting data 2n total water use makes the drawing of conclu-
sions difficult; most likely estimates are as follows:

Table 1: POTABLE AND INDUSTRIAL WATER PURCHASED BY SONEDE2/

(Ma3)
1984 1985 1986 1995
SBCAEN 3500 ‘9.8 59.5 -
Appraisal Estimate [a 20.0 30.0 .- 100

ls Most Probable Demand Estimate assuming demand increases in Northera
Tunisia of 6% p.a.; Djoumine completed in 1986.

26. Analysis of agricultural benefits i4s difficult given their pre-
mature nature. In this project, the delays encountered in construction/
rehabilitation of the systems at the farm level make such measurement more
difficult. The following: trends, therefore, have to be treated with
caution.

27. The oldest irrigation perimeter, Testour, which received its first
irrigation in 1983 has not seen significant increase in water consumption
per hectare over the subsequent four-year period.

.
»

2/ SONEDE has supplied conflicting £igures which likely include purchases
from other sources in addition to that from Sid{ Salem.
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Table 2: WATER USE PER HA IN CENTRAL MEDJERDA VALLEY AND CAP BON

(m3/ha)
Full Devel-
1983 1984 1985 1986 opment [a
Testonr 2,699 2,955 3,101 2,443
Cap Bon (Safeguard of se
Citrus) - 1,915 2,642 2,479
Medjes el Bab .- - 1,516 1,759
Appraisal Estimates 7,545

/s Eleven years after first irrigationm.

_Water use per hectare in the neighboring Medjez El Bab perimeter, which has
received two years of irrigation wateis, is similarly low. Initial farmar
uptake has not, therefore, been as rapid as has been noted in Morocco
Doukkala--the project which was used as a model in the assumptions for the
sgricultural components in Tunisia--and which similarly introduced sprink-
ler irrigation technology. Reasons for low water demand are discussed
below. Data on ares, yields, production and cropping intensity for Testour
snd Medjez el Bab is given in Appendix Tables I-II; Appendix III provides a
comparison between Appraisal, PCR estimates and 1986/87 actual data for
sres planted. These tables illustrate the continuing importance of wheat
in the project areas, as well as its low yields compared to appraisal esti-
mates, and emphasize the ,trends noted elsewhere in the shift to higher-
value crops, particularly summer and winter vegetables, with yields equul
to or higher than expected at appraisal.

28. Data on water use in the Cap Bon ares concerns only the Safeguard
of Citrus; the new irrigation perimeter is only now coming into operation.
Water use from the canal has increased slightly over the three-year period
as Table 2 shows; farmers are, however, using systems of irrigation which
are more efficient at conserving water. Anslysis of yields, which were
expected to be adversely affected by the increaging salinity of the ground-
water resources available, is unfortunately inconclusive becsuse of lack of
data. Although there is an adjscent perimeter of a further 2,900 ha where
citrus are not receiving the benefit of project waters, no analysis has
been undertaken to determine the benefits with and without project waters.
Tentative data suggest yields of between 18.9 t/ha in 1984/85 increasing to
27.7 t/ha in 1986/87 compared with estimates of between 8-12 t/ha without
the project. Although the new irrigstion perimeter at Cap Bon will only
now begin to see the benefits of the project, it is evident in the Cap Bon
ares that farmers are receptive to new technology; intercropping with vege-
tables is frequent--Cap Bon produces 50% of the country’s total potato
requirement; use of organic matter is widespread.

29. An indirect benefit of the project was to improve agricultural
production on about 30,000 ha o>f land already under irrigation in the Lower
Medjerda Valley. Recorded water use in the Lower Medjerda Valley to date
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has been declining while total consumption for Testour/Medjez el Bab is
currently about 15% of appraisal estimates for full development.

Table 3: AGRICULTURAL WATER CONSUMPTION IN MEDJERDA VALLEY

(Mm3)
1982-83 83-84 84-85
Central/Lower Medjerda Valley 79.2 73.0 66.0
Excluding Testour/Medjez E1 Bab 77.6 59.4
30. Benefits from the power component have been greater than expected

at appraisal largely because the power plant provides electricity during
the critical evening hours; a 36 mwmw plant was constructed rather than the
25 mw planned at appraisal.

31. The PCR has recsiculated the economic rate of return at project
completion at 102. Although water use is lower than expected, this in part
is explained by delays in completion of the works and is also offset to
some extent by the shift to higher-value crops (paras. 42 et seq). Sensi-
tivity analysis undertaken (a) delaying full development of agricultural
benefits by two years beyond the 1988/89 assumption of the PCR causes the
ERR to change only slightly to 9.5%;3/ and (b) reducing agricultural bene-
fits by 10% to take account of the slow development to higher-value crops
lowers the return further to 9.1Z.

32. The project’s impact on the environment has been better than
expected at appraisal. The waters of Sidi Salem are less saline than had
been expected. Moreover, the two occasions when the dam has been filled to
icts full capacity of 110 m, salinity remained low: 1.1 mg/l in January 1983
and from 0.9-1.0 mg/l in April/May 1984. The environmental study on the
water quality of the dam was carried out as planned and a strict system of
pollution monitoring is now in place. Further work is continuing under
German bilateral assistance regarding the disposal of effluent directly
into the Medjerda River. ,OMVVM {8 wonitoring the effects of the sugar
factory upstream at Beja. An unexpected and adverse effect has been the
discharge of oil into the Medjerda waters by the power plant due to techni-
cal problems encountered with the equipment provided under supplier credit.
The discharge is of sufficient quantity that remedial steps should be
taken.

33. The prospects for gustainability of project benefits appear good.
Most important, the project has been a cornerstone in the implementation of
the Water Master Plan for Northern Tunisia. The successful development of

3/ KfW point out that based upon the experience gained in nearby perimeters
of Beu Heurtma there seems little evidence that the areas cultivated in
1986/87 will change as projected for 1988/89 with respect to fodder
crops, livestock and fruit production.
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the second phase which is cut:cntly taking placc with the construction of
thtcc dams: Djoumine (78 Mm3 )3 Sejnane (80 M3 )3 and Sidi El Barrack (192
Mm3), although not being financed by the Bank, illustrates the importance
of Sidi Salem as testimony to this overall development of water resources
in Northern Tunisia.

34, The continuation in the supply of pota™le and industrial waters to
Tunis and other urban areas appears not in doubt; full development and
maintenance of agricultural benefits will depend on adequate operation and
maintenance of the irrigation infrastructure. At present, this is being
done exclusively by the OMVs in the absence of development of farmers®
associations at the tertiary 1level; continued attention must be given to
cost recovery at the farm level.

V. lIssues

A. Benefits to the Project of Careful Preparation

3s. There is no doubt that this project is deemed by all parties
involved to be & success. This success 1is more striking given the proj-
ect’s size, scope, complexity and numbers of cofinanciers iavolved.4/ The
project was estimeated to cost US$385.8 million in 1977 prices. Its compo-
nents were wide ranging: covering, inter alia, the construction of the
largest dam in Tunisia’s history;S/ canal infrastructure to convey both
potable water to the l+million population of Tunis, and, in the future, to
the cities of Sousse (140 km due south of Tunis) and Sfax (a further 129
km); and irrigation waters both to the surrounding Medjerda valley, and to
the Cap Bon peninsula, north east of Tunis. At the same time, most compo-
nents were interdependent in terms of both the sequencing of certain opera-
tions, to prevent implementation delays and the realization of project
benefits and their contribution to the economic rate of return. Added to
the complexity of the project and its tight scheduling was the large number
of cofinanciers involved, including one with which the Bank at that time
had no formal relations.

36. An important reason for the success of a project of this complax-
ity is careful project preparation. Successive Annual Reviews have called
attention to this finding; Sidi Sslem is a good example of careful atten-
tion to all aspects of project design--technical/engineering, agricultural
and the financing plan.

4/ Similar such complex projects have often failed in the past, see YAR
Livestock project, OED Report No. 6335, dated June 30, 1986.

3/ Previous dams were much smaller in size: Ben Metir constructed in 1947-

# 50, 40 Mm3; E1 Arroussia (1950) about & Mm3; Nebeur (1950-54) 134 Mm3;

Kagseb (1967-70) 36 Mm3; Lakmess (1974) 7 Mm?® and Beu Heurtma (1976) 5§
Mm°?,
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37. Although this project was approved in 1977, preparation essen-
tially began in 1969 when the Bank provided technical assistance for the
preparation by consultants of the Northern Tunisia Water Master Plan of
which this project was expected to be a part. An initial draft was submit-
ted in June 1970 when it was determined that four additional studies would
need to be undertaken--for which the Bank was to be the executing agency;
soil survey studies were to be undertaken in parallel. Completion of these
four studies took four yesms, largely due to the complexity of the mathe-
matical model and difficulties with computer programming and was finally
submitted to Govermment in August 1974, Technical review of the Master
Plan followed, including technical feasibility of the proposed dam and
canal by another consultant firm, and was detailed resulting in further
modifications to the model.

as. By June 1975 the first preparation mission by FAO/CP took place to
analyze principally the agricultural aspects of the project, the land con-
solidation and cropping patterns, using assumptions employed in a similar
project in Morocco which expected to introduce sprinkler irrigatior over a
wide area. In-depth Bank review of both the technical and agricultural
aspects proceeded in October 19753 appraisal six months later.

39. Considerable emphasis was then given to how best to resolve the
financing plan: KfW, People’s Republic of China, the Kuwait Fund, Iran and
the European Investment Bank all having expressed interest in financing the
project. Resolution of the financing plan took a further year of detailed
negotiation, principally between Govermnment, which initially wanted to
divide the project into two parts and KfW which, like the Bank, considered
that all components were mutually interdependent. KfW also wanted assur-
ances, however, that all parties, including the Chinese who were financing
the canal, would guarantee their proposed financing contribution. The
latter was particularly important since if the canal was not constructed
many of the agricultural benefits and thus the economic rate of return
would be adversely affected.

40. In view of this lengthy preparation it is of interest to examine
the implementation schedulenof the project. Table I in the PCR (para.
3.04) provides details and it can be seen that taking account the delays
due to late effectiveness of the project, all the major infrastructure
works followed very closely the sequencing 1laid down at appraisal. The
principal exception being the irrigation perimeters, that in Cap Bon in
particular suffered long delays. Informal but effective leadership sup-
plied by the Ministry of Hydraulic Works, supported by frequent Bank super-
vision missions, particularly for the technical aspects, obviated the need -
for a project coordinating committee.

B. Benefits of Land Reform
41 The project is a good example of how small farmers frequently make

more productive use of available resources than do larger farmers. Ia this
project, small farmers have been quicker in switching to higher-value
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crops, increasing cropping intensities and as a result, are making greater
use of the services supplied under the project.6/

42. At project appraisal, sbout 962 of the the Testour/Medjes el Bab
area (5,200 ha) was dryfarmed, the principal crops being wheat (422 of
cultivated ares) vetch ocats (152) and orchards intercropped with cereals/-
forage (13%). A very small area, close to the river, was irrigated with
individual pumping stations and cultivated to summer and winter vegetables.

43. With the introduction of sprinkler irrigation in the project
areas, it was expected that this cropping system would be largely maint-
ained but intensified: both wheat and vetch crops were to be retained as
important staples, higher-value crops, principally sugarbeet, sorghum and
sunflower, with some vegetable and fruit trees were to be introduced.

44, The cropping pattern in Testour, now in its fifth year of irriga-
tion, differs from these appraisal projections. In particular, there is
considerable difference in the cropping patterns employed as between large
and small farmers:

- only large farmers cultivate wheat/forage crops--relatively small
farmers (those with landholdings wunder 10 ha) do not cultivate
either. This is striking given the importance of cereals prior to
the project and contrary to the experience noted in Morocco (from
which the assumptions for the agricultural components were drawn)
where both small and large farmers have continued to grow wheat
in the rotation;

- while some large farmers in Tunisia are now cultivating sugarbeet
this is not the case for small farmers--again contrary to the
experience in Moroecco. However, although the large farmers follow
the cropping pattern laid down at appraisal, much of the wheat
continues to be dryfarmed with low yields (1.8 t/ha). Further-
more, sugarbeet yields are significantly lower than those obtained
in irrigated areas in Morocco, for example: where yields of 70
t/ha sre reported in the 1986-87 campaign, yields in Testour are
about 40 t/ha.

45. Small farmers have deviated significantly from the cropping
pattern expected at appraisal towards higher value crops, almost alls

- cultivate winter and summer vegetables, of which potatoes (both
winter and summer) and tomatoes (for both market and processing)
are the principle cash crops;

6/ The following analysis concentrates specifically on the irrigation perim-
» eters of Testour and Medjez el Bab, both situated in the Central
Medjerda Valley since Testour, the oldest irrigation perimeter, has now
been in operation for four agricultural seasons and thus allows some
analysis of potentisl production trends.
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- are increasingly introducing fruit trees, particularly
pomegranate--intercropped with the vegetables--over a much greater
area than expected;

- are very flexible in their crop rotations--although no specific
crop rotation is respected or obaerved, farmers clearly follow
market signals. Analygsis of cropping patterns over the three
agricultural seasons 1984-86 in Testour shows a wide variety of
vegetables being cultivated in addition to the potato/tomato
staple, varying from year to Yyear both in crop planted (e.g.,
artichoke, melon, watermelon, fennel, onions, peas, etc.) and in
area planted to each.

46. Such a cropping pattern clearly uses project services more
intensively--in particular irrigation waters, which is counter to the over-
all finding that the average water use per hectare 1is low. This then
raises the question as to the pattern of land owmership in the project
perimeters and the extent to which the project area is made up of small
farmers who are clearly making relatively greater productive use of resour-
ces provided under the auspices of the project.

47. Although the project sponsored land reform and consolidation it is
evident that the pattern of landholdings has not yet changed significantly.
Agricultural lands in the project were to be decreed ’public irrigation
perimeters’ thereby permitting land reform and consolidation to take place
in accordance with land reform legislation adopted in 1963. This took
effect in March 1980 for Testour and August 1981 for Medjez el Beb. Exist-
ing farm sizes were to be consolidated to a minimum of 3 ha with no farms
exceeding 40 ha, below the 50 ha ceiling assumed by the appraisal report.

48. Changes in landholdings and ounership as a result of the introduc-
tion of irrigation in accordance with the land reform legislation have so
far been slower than was expected at appraisal:
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Table 4: PERCENTAGE OF PROJECT AREA BY SIZE OF PRIVATE" FARM

Project Area

2
Testour Medjes el Bsb
Before After Before After
Size of Farm Project Project Project Project
0-3 ha 5.5 - 5 -
3-5 ha 3 15 3.5 14
5-10 ha 21 22 14 16
0-10 ha 30 37 23 30
10-20 ha 20 21 10 18
20-40 ha 22 16 18 27
40 ha ¢ 29 25 50 26
10-40 ha ¢ 70 63 78 n

* Public sector irrigated lands, which include cooperatives, constitute approx-
imately 402 of project ares in Testour and 182 of project in Medjes el Bab.

Table 5: PERCENTAGE OF LANDOWNERS BY SIZE OF PRIVATE FARM

Lendowners
4
—Testour edjez el Bab
Before After Before After
Size of Farm Project Project Project Project
0-3 ha 36 - 37 -
3-5 ha ) 8 43 13 45
5-10 ha 29 33 28 28
0-10 ha 73 76 78 73
10-20 ha 14 17 9 15
20-40 ha 9 5 8 9
40 ha ¢ 6 1 5/5 22
10-40 ha ¢ 29 24 22 27

V d

Source: “"Note Relative au Peérimetre Irrigue de Testour/Medjez el Bab.*
Mise en Valeur des PPI de Testour et de Medjez el Bab, 1987, OMVVM.
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Table &4 shows that the total project aresa by size of landholding for both
Testour and Medjez el Bab has increased only slightly for farms under 10
ha, the area with farms of between 10-20 hs has remsined the same while
that for farms over 20 ha has decreased slightly. As a result, and as was
the case prior to the project, over two thirds of the project ares contin-
ues to be made up of private farms whose size is greater than 20 ha of
irrigated land. In contrast, the SAR expected that 55X of the private
landholdings weuld be under 10 ha for both Testour and Medjes el Bab. '

49, Table 5 shows that there has been a relatively greater increase in
the number of €farmers in the project areas, but the change is entiraely at
the small fazm size category. Thus, in terms of the number of title
holders, 7/ the first conclusion to be drawn is that the overall number has
increased somewhat in Testour and more significantly in Medjez el Bab.
However, it is also spparent that the majority of title holders (over 702),
as was the case prior to the project; have landholdings under 10 ha; the
percentage of those with between 10-2C ha heas increased slightly in both
perimeters and declined somewhat for thas farm holdings above 20 ha. Thus,
the situation st project completion is that between 73-76 percent of title
holders have access to between 30-37% of the project area. Conversely 24-
272 of landowners have between 63-702 of the land developed under the
project. The SAR expected that 89% of title holders would have farms under
10 ha.

50. This observation, together with that regarding the difference in
cropping pattern between large and small farmers, in part explains the
underutilization of water in the [roject areas.8/ Unfortunately, analysis
of water use by size of exploitation 1is not available. Project data show
only an average for the project area as a whole, which is clearly heavily
weighted given the high preponderance of 1large landholdings. It seems
likely, however, that the water use by small farmers is considerably higher
per hectare than among the large--since the yields of the former, for exam-
ple, for the vegetable crops, are in line with appraisal expectations which
in turn expected s much higher average consumption of water.

2/ As distinct from those having rights to cultivate the land--a
considarably larger figure.

8/ PPR/AGR add: "the problem of relatively low irrigation intensity in the
larger farms 1s difficult to resolve in the project area, as it is in
the Lower Medjerds Valley as a whole, due to the profitability of
nechanized rainfed cereal and vetch/oats hay production and labor
constraints for large scale irrigated crop production without a higher
degree of mechanization” and "Strengthening of research and extension on
irrigation methods and mechanization i1is an essential precondition to

urther intensification of irrigation on the medium and larger sized
farms."
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51. If one can indeed conclude that small farmers are making more
productive use of resources available, this finding can be of encouragement
for accelerating future land reform in Tunisia.
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PROJECT COMPLETION REPORT

SIDI SALEM MULTIPURPOSE PROJECT

(Loan 1431-TUN)

June 11, 1986



PROJECT COMPLETION REPORT
TUNISIA

SIDI SALEM MULTIPURPOSE PROJECT
(Loan 1431-TUN)

L BACKGROUND

1.01 Regional differences in soil quality, rainfali, climate and terrain
account partly for the limited portion of Tunisia devoted to agricultural
production, but lack of water is a major constraint to wider and more
intensive production. Although early focus was on the Medjerda valley where
some 32,000 ha of land were irrigated, during the 1960s potable and
industrial water needs were becoming increasingly important and a national
strategy for the development of Tunisia's overall water resources was
necessary if all water needs were to be met in the future. Tunisia's water
resources, as well as the majority of the population, are situated in the
north and the Government therefore decided to prepare a Water Master Plan
for northern Tunisia. At the Government's request, the Bank provided a
technical assistance loan in 1969 and acted as Executing Agency for the
study, undertaken by consultants and completed in March 1975.

1.02 The Plan presents the best alternative for meeting the Government's
objectives of increasing agricultural production and comtributing to
northern Tunisia's potable and industrial water requirements. The Sidi
Salem Project represents the first phase of the Master Plan. The specific
objectives of the Project were to: (a) contribute to supplying the Tunis,
Cap Bon and subsequently Sousse areas with sufficieat potable and industrial
water to meet expected requirements to the year 2000; (b) raise agricultural
output in the Central Medjerda valley and in the Cap Bon peninsula by
supplying irrigation, drainage and road infrastructure and providing
associated land reform and extension services; (c) safeguard production of
existing citrus plantations in the Cap Bon area by providing sufficient
irrigation water; (d) increase agricultural production by providing a better
quality and quantity of summer irrigation water in the lower Medjerda
valley; (e) control Medjerda river floods; and (f) generate hydroelectric
power.

1.03 Bank group lending for agriculture in Tunisia started in 1967, and
to date 17 projects have been approved for a total of US$407.9 million of
Bank/IDA funds. Directly related to the development of the northerm region,
the Irrigation Rehabilitation Project (Loan 1068-TUN) was completed in 1982,
and the Northwest Rural Development Project (Loan 1997-TUN) and the
Medjerda/Nebhana Irrigation Development Project (Loan 2157-TUN) are
progressing satisfactorily. The latter would benefit from the increased
irrigation water made available by the Sidi Salem Project.
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1.04 The Project was estimated to cost a total of US$385.8 million, with
a foreign exchange component of US$168.3 million. The Bank loan of US$42.0
million would help finance part of the foreign exchange component related
to: (a) relocation of the railroad, road and water pipeline associated with
the construction of the Sidi Salem dam; (b) parts of agricultural
development, machinery and equipment for on-farm development; (c) consultant
services; and (d) training. The balance of the foreign exchange cost was to
be shared by KfW, Iran, People's Republic of China, OPEC or Arab funds,
supplier's credit, and Government, which would also finance local costs.

1.05 Several agencies of the Ministries of Public Works and Agriculture
were responsible for planning, construction, operation and maintenance of
project works. A number of other entities, notably the National Company for
Tunigsian Railways (SNCFT), National Company for the Exploitation and
Distribution of Drinking Water (SONEDE), Tunisian Company for Electricity
and Gas (STEG), National Bank of Tunisia (BNT) and the Ministry of Planning
vwere involved in various aspects of the project implementation. A Project
Coordination Committee with representation of all agencies involved was
established to coordinate and review project implementation.

1.06 The Project was expected to be implemented over a seven year period
(1977-83). All sub-projects financed by the Bank were to be completed by
the end of 1983. Full development was expected to take place in 1990. The
Completion Date was scheduled for December 31, 1983, and the Closing Date
for June 30, 1984. The Closing Date was extended by six months to December
31, 1984 (our telex of 6/28/84) and expenditures committed before that date
were honored until July 30, 1985, when the loan account was closed. The
extension was requested by the Government to permit the completion of
irrigation and drainage structures which had been delayed due to unfavorable
climatic conditions (para 3.04).

II. PREPARATION AND APPRAISAL

Chronology

2.01 The Project was appraised in February 1976 on the basis of the
report prepared by consultants under FAO/CP supervision. After appraisal
major issues were raised relating to (a) the financing plan; (b) land
tenure; and (c) cost recovery. The financing plan issue was connected with
the allocation among potential co-financiers of project components and costs
and the Tunisian proposal for postponing the implementation of the irrigated
perimeters to a later stage. The land tenure issue was related to the need
for establishing by law the size of the maximum private holdings in the area
to be irrigated under the Project. On the cost recovery issue, the Bank
felt that Government should determine and implement a cost recovery strategy
to be applied to various beneficiaries of the project investments.

' d

2.02 Negotiations were completed on April 22, 1977, over a year after
appraisal, mainly because of the difficult preliminary discussions on the
co-financing issue. Agreement was reached on all the above issues and the
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land tenure and cost recovery issues satisfactorily addressed through
provisions in Loan covenants, and co-financing arrangements were finalized.
The effectiveness of the KfW loan was a condition of cross-effectiveness of
the World Bank loan and only final agreement on Arab or OPEC funds to
finance the Cap Bon irrigation development, due to be constructed at a later
stage, was pending at the time of Board presentation. Allocation of
financing funds and project components were in line with the Bank's
recommendations. Board presentation took place on May 24, 1977, and the
Loan Agreement was signed on July S, 1977. The Loan became effective on
July 31, 1978, nine months after the initial date foreseen, because of
difficulties in finalizing the KfW loan and detailed plans and designs for
the Med jerda/Cap Bon canal to be financed under the Chinese loan.

Targets and Goals

2.03 The Project aimed at increasing the quantity and quality of water
along the Medjerda valley and beyond for irrigation and drinking purposes.
In addition, it was expected to reduce floods, produce power, expand areas
under irrigated crops and supplement water to land already irrigated but
experiencing water shortage. As a result of the Project, some 8,000 farm
families would have increased income; family and hired employment would go
up; production of citrus, off-season vegetables and other fruits would
expand and export earnings increase; about 40% of the estimated total
requirements of potable ana industrial water of Northern Tunisia would be
met; and some 40 GWh of peak power would be generated.

Project Description

2.04 The Project works were:

(a) the Sidi Salem dam and storage reservoir with a capacity of 550
Mm®, and relocation of railroad, road and potable water pipes;

(b) a 25 MW power plant;

(c) 126 km of an interconnection canal for carrying water to the Tunis
and Cap Bon areas;

(d) irrigation, drainage and road networks, land preparation and wind
breaks to serve an area of 10,600 ha divided into two separate
subprojects: Testour/Medjez-El-Bab (5,200 ha) and Cap Bon (5,400
ha); and

(e) rehabilitation works for 6,000 ha of citrus plantations in the Cap
Bon area and provision of a tertiary underground distribution
” network for 935 ha to complete the irrigation network.
2.05 The Project also provided buildings, housing, and equipment for the
extension services and for operation and maintenance of the items mentioned
above as well as milk collecting ceaters for increased dairy activity in the
irrigated areas. Consultants were to assist with water development and
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policy studies and with the design, tendering and supervision of
construction of project works. Training for project persomnel was also
pmﬁded.

2.06 Project components were not changed during implementation. The
only amendment to the Loan Agreement was made by letter of December 23, 1980
to reflect reallocation of funds among categories.

Il. IMPLEMENTATION

Effectiveness

3.01 The original date of effectiveness was November 2, 1977. The
following conditions were additional to the General Condition of
Effectiveness: (a) the execution and delivery of the Project Agreement on
bebalf of OMVUM, and authorization and approval of the STEG, SONEDE and
SNCFT Agreements on behalf of the Borrower and STEG, SONEDE and SNCFT,
respectively; (b) the effectiveness of the KfW loan agreement; (c) the
establishment of the Coordination Committee; (d) the appointment by SNCFT of
a Project Manager; and (e) submission to the Bank of the timetable and plans
to carry out the execution of the Medjerda/Cap Bom canal. The loan became
effective on July 31, 1978 after four extensions. The agreements between
the Government and SNCFT, SONEDE and STEG were signed only on March 31, 1978
and the KfW loan agreement on March 21, 1978. The cross-effectiveness of
this loan with the Bank loan was the main outstanding condition. The delay

had an impact on the implementation schedule of most of the components
financed under the Bank loan.

genentation Schedule

3.2 Chart 1 compares the actual with the estimated schedule of
implementation for the major components of the Project under IBRD financing
and under other sources of fimancing. This chart shows that: (a) the start
of most of the activities was delayed from a few months to more than two
years; (b) irrigation development took longer than estimated; and (c) some
works were finished after the anticipated project completion date, including
the Cap Bon subproject, which was gtill under implementation as of March
1”0

3.8 Delays in starting construction of the works were mainly due to the
tise needed to prepare detailed construction plans and to follow all the
necessary procurement procedures. Combined with the impact of the late
effectiveness, most delays in starting-up averaged about two years except
for the dam. In spite of some initial problems due to contractor's

mobilization difficulties, coastruction of the dam started close to the date
fu’feen.

3.8 The construction period was cloge to appraisal estimates for the
dam and related works, slightly longer for the camal, but much longer for
the irrigation development. The canal delays were caused by unexpected
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geologic formations and difficulties in executing tunnelling work because of
lack of experience of the contractors. In the irrigation schemes, delays
were mainly due to poor performance of some suppliers, who had taken on
more work than they could handle properly, to unfavorable climatic
conditions hampering the access to the gite and the execution of works, and
in the particular case of the Medjez-El-Bab perimeter, to problems of
expropriation of land where construction was to be carried out. Other
project components, like the construction of buildings, the supply of
equipment, the studies and the resettlement and relocation of populatiors
were implemented satisfactorily and completed on time. Because of an
exceptionally rainy winter, which further slowed down congtruction, and at
the Government's request (4/25/84), the closing date was extended by six
months to December 31, 1984.

Reporting

3.05 The execution of the major project components was the object of
quarterly and annual progress reports prepared by OMVVM and the Directorate
of Large Hydraulic Works (DGTH). Frequent supervision missions during the
first two years of the project implementation obtained full information and
reported on detailed progress in the execution of the other components.
However, the reports to be prepared by the Project Coordinating Committee
were never received because this Committee did not meet as foreseen (para
3.12). Although overall progress reporting can be considered satisfactory,
the situation differs as far as financial reporting is concerned. The OMVVM
accounting system did not provide a framework for timely financial reporting
and control; thus its accounts were not auditable during project
implementation. A complete reform of the accounting and financial system of
OMVVM is a priority action of the new Irrigation Management Improvement
Project (Loan 2573-TUN), the execution of which is just starting.

Procurement

3.06 For Bank-financed components, only minor ¢ivil works and supply of
equipment, in the total amount of about US$800,000 equivalent (five
contracts), were awarded following local competitive bidding. This
represents about 2% of the total costs of the components. All other items
under Bank financed components were procured under international competitive
bidding procedures in accordance with Bank guidelinegs. Civil works were
awarded to Tunisian firms or joint ventures. Supply of equipment was
awarded to local representatives of known international brands. The studies
and provision of technical assistance were awarded to French firms after
wide international consultation.

3.07 International competitive bidding was also the norm for procurement
of goods and execution of works not financed under the Bank loan. One
exception was the construction and equipment of the Medjerda/Cap Bon canal,
financed by the Chinese Government, which was executed almost entirely by
force account by teams sent from China for that purpose (one stretch of the
canal was carried out by Tunisian contractors under Chinese technical
supervision). In addition, some of the structures, such as the gates for
the canal, were sanufactured in China and installed by the Chinese.
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Costs

3.08 The appraisal report estimated  the project cost at US$386 million,
at the time equivalent to D 161 million. The actual total project cost was
25% higher in dinar terms than estimated at appraisal, but 3% lower in
dollar terms (see Table 3.1). The canal and irrigation perimeters are
mainly responsible for the dinar cost overruns. The higher cost of the
canal is due to unexpected geological difficulties in tunnelling and
unfavorable soil conditions along the route; in the case of the Safeguard
subproject the cost overrun resulted from the preliminary nature of the
basic data available at appraisal. Detailed plans showed the need for much
higher investments than originally estimated as well as higher unit costs to
undertake works in a densely occupied area. The lower cost of agricultural
credit resulted from late completion of irrigation works and consequent
delays in the need for on-farm investment. This component will continue to
grow as the irrigation schemes come into full development. In general, the
higher than estimated domestic inflation rates were mitigated by the lower
than egtimated increase in international prices (see Table 3.2). As a
result, the total cost in dollar terms is lower because the dinar devalued
relative to the dollar, as shown in Table 3.1, fn /c, and the rate of
devaluation was greater than the rates of inflation affecting the project
cost.

Table 3.1: PROJECT COST

(D'000)
Appraisal Egtimate Actual Cost
Component 1000 Dinar 2 of Total 1000 Dinar 2% of Total Overrun
Cost Cost %
Dam and power plant 46,667 29 45,203 22 -3
Interconnection canal 54,649 34 82,085 40 +50
Railroad eelocation 16,881 11 20,957 10 +24
Road & water pipe reloc. 6,554 4 7,242 4 +10
Testour/Medjez-El-Bab 13,702 8 15,420 /a 8 +13
subproject
Cap Bon subproject 15,871 10 21,270 /b 11 +34
Safeguard of citrus plant. 3,350 2 7,439 4 +22
Credit & on-farm investment 2,891 2 1,603 1 =55
Studies 188 <1 113 <1 =40
TOTAL 160,753 100 201,332 100 +25
Us$ Equivalent ('000) /c 385,807 373,065 -3
{a Includes agricultural equipment for OMVVM & training of OMVVM staff.
{b Includes D 240,000 of studies.
{c Appraisal rate: US$1.00 = D .417
Actual average exchange rate:
1977 1978 1979 1980 1981 1982 1983 1984 1985

429 416 406 .405 494 591 .679 772 <753
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Table 3.2: INFLATION RATES: APPRAISAL AND ACTUAL

2)

1977 1978 1979 1980 1981 1982 1983 1984 1985
Appraisal
-~ Imported equipment 8 8 7 7 7 7 7 7 7
- Civil works (fe) 12 12 12 10 10 10 10 10 10
~ Interconnection canal & 4 4 4 4 4 4 4 4
- Local costs 8 8 6 6 5 5 S S 5
Actual
- mcal mditue 6.7 6.2 7.8 10.0 909 1305 8.9 8. 665

/a OPN 3.1l memorandum of August 15, 1985.

Financing

3.09 The original financing plan, excluding interest during
construction, showed that the Government would contribute 3% of the foreign
cost, foreign sources other than IBRD would contribute 72% and IBRD 25%.
The actual financing compared to that expected at appraisal is estimated
based on information gathered during the mission and shown in Table 3.3.
The IBRD loan of US$40.7 million financed 242 of the total foreign exchange
cost of the Project, and 100% of the foreign exchange costs of the elements
financed, which included relocation of structures in reservoir areas,
agricultural development of three irrigation schemes, consultants for Cap
Bon, studies and training. The IBRD loan represented 11% of total project
cost, the other foreign exchange and credits 33%, and the remaining 562 was
Government's contribution. This was cloge to appraisal estimates.
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Table 3.3: FINANCING PLAN
(Us$ Million)

Appraisal (%)/a Actual (%)/a

Foreign Exchange Cost

Covernment h.b 3 - -
IBRD 62.0 25 40.7 24
Iran 15.0 9 - -
Suppliers' credit 5.1 3 3.6/ 2
KEW 28.0 16 31.6 19
European Investment Bank - - 19.9 12
Kuwait - - 13.5 8
OPEC 19.6 /¢ 12 6.0 3
People's Republic of China 54.2 32 53.6 32
Subtotal 168.3 100 168.9 100
Local Cost
Government 217.5 204.2
TOTAL COST 385.8 373.1

/a Shows percent of foreign exchange cost.

/b Of this amount about US$2.58 M was originally in Swiss Francs and US$1.05 M
in French Francs.

/c At appraisal not completely assured and called "Arab or OPEC funds".

Disbursements

3.10 The Bank loan was to be disbursed over seven years to cover 100% of
the foreign exchange cost of the following elements: (a) the relocation of
the railroad (substructure), road and water pipeline; (b) parts of
agriculture development (Testour, Medjez-El-Bab and Citrus Plantations
sub-projects), machinery and equipment for on-farm development; (c)
consultants for preparation of the final design and tender documents for the
Cap Bon sub-project and for studies; and (d) training. Disburszaments were
made’according to the following categories:

rd



% Expenditure
Category to be Financed

1 Civil works for railroad relocation 55%

2 (a)(1) Civil works for Testour/Medjez-El-Bab S0%

2 (a)(ii) civil works for safeguard of citrus plantation 50%

2 (b)(1) Equipment & materials for Testour/Medjez-El-Bab 100% of foreign
exchange or 100%
of ex-factory cost

2 (b)(ii) Equipment and materials for safeguard of

citrus plantation 100% of foreign
exchange or 100%
of ex-factory cost

2 (e¢) Consulting services and training 100% of foreign
exchange

3 Consulting services fo DGTH and DEGTH 100% of foreign
exchange

4 Civil works for water pipe relocation 50%

5 Civil works for road relocation S0%

6 Unallocated -

3.11 Chart II and Tables 3.4 and 3.5 compare appraisal estimates and

actual disbursements, in global terms and by category.
(a) disbursements started late due to postponement of the date of

that:

This indicates

effectiveness and they had a slower pace than anticipated, particularly in
the middle of the implementation period; (b) the cancelled balance of
US$1,284,512 results from the higher than expected value of the US dollar;

and (c) the period 1978-1980 is characterized by a high pace of disbursement
due to the timely execution of the dam related works; after 1980 irrigation
works dominated and the implementation difficulties are reflected in the
slower rhythm of disbursement. Procedure No. 1 (reimbursement) was
extensively used.
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DISBURSEMENTS

(US$'000 equivalent)

Semester Ending Appraisal Estimate Actual %
December 31, 1977 1.0 0.0 0
June 30, 1978 11.0 0.0 0
December 31, 1978 18.0 5.5 31
June 30, 1979 25.0 10.4 42
December 31, 1979 28.0 18.5 66
June 30, 1980 30.0 22.6 75
December 31, 1980 33.0 23.4 71
June 30, 1981 3.0 26.1 73
December 31, 1981 38.0 27.7 73
June 30, 1982 40.0 29.2 73
December 31, 1982 40.5 30.8 76
June 30, 1983 41.0 33.4 81
December 31, 1983 41.5 34.9 84
June 30, 1984 42.0 37.9 90
December 31, 1984 38.9 93
June 30, 1985 39.9 95
July 25, 1985 /a 40.7 97

Ja Last disbursement.

Table 3.5:

FINAL DISBURSEMENT PER CATEGORY

(us$)

Estimated Amendment

Category at Appraisal (01/22/81) Actusl Balance
1 10,000,000 16,262,000 16,261,304.25 +695.75

2 (a)(i) 8,200,000 9,092,000 8,124,290.83 +967,709.17
2 (a)(ii) 2,600,000 2,006,600 3,155,641.36 -1,155,641.36
2 (b)(1) 5,000,000 5,150,000 4,289,281.09 +860,718.91
2 (b)(ii) 1,000,000 1,000,000 1,752,993.70 -752,993.70
2 (c) 2,000,000 2,000,000 749,570.87 +1,250,429.13
3 1,000,000 1,700,000 1,587,972.36 +112,027.64
4 ’ 6,000,000 3,684,000 3,683,280.48 +719.52
y - 500,000 1,112,000 1,111,152.98 +847.02
Ssallocated 6,300,000 - - -

42,000,000 42,000,000 40,715,487.92 +1,284,512.08
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Compliance with Loan Covenants

3.12 On the whole, covenants have been satisfactorily complied with,
although with delays when compared with the dates in the Loan Agreement.
However, the Project Coordinating Committee which was gset up as a condition
of effectiveness and was to meet at least every three months (LA 3.06¢) in
fact met only once during the first year of the Project. Therefore, it '
never served its function. This did not hamper the normal implementation of
the Project, mainly because it had well defined independent components.
Where bilateral arrangements with the executing agencies were needed they
were satisfactorily concluded between the interested parties. Aspects
related to investment and operation costs recovery were in Loan Agreement
covenants 3.13, 4.02, 4.03 and 4.05. They specified that studies would be
carried out to determine the allocation of investment costs among the users
(STEG, SONEDE and Agriculture) and how operating costs should be paid, that
investment coantributions would be not less than [ 100 Jper hectare, and that
water charges would not be less than 6 mil'imes per m® for the farmers in
Tbstour. Med jez-E1~Bab and Cap Bon subp~,jects and not less than 12 millimes
per m® for the farmers in the Safeguard of Citrus Plantations subproject.

A preliminary study of investment and operating costs was carried out by the
National Center for Agronomic Studies (CNEA) and was updated and finalized
in September 1985. It is now being considered bv Government. Meanwhile,
hovever, Government has established investment contributions of D 300 per
hectare, except for the Cap Bon subproject. still under comstruction. Water
charges have also been established in those schemes that are operational and
the range is from D 18 to 28 millimes per m*. In these respects the
covenants have been observed. The Government has yet to determine, however,
the allocation of investment contribution from the other users (STEG and
SONEDE), and in this respect the Government did not comply with the Loan
Agreement [para. 4.02 (b)].

IV. PROJECT IMPACT

Water Supply

4.01 The objective of the Sidi Salem dam was to increase the supply of
potable and industrial water as well as of water for irrigation purposes and
to generate power. From 1981 onwards potable and industrial water was
pumped by SONEDE from the interconnection canal for the Tunis and Cap Bon
North areas and from 1984 additional water was diverted from the canal for
the South (Sahel, Cap Bon Sud and Sfax) areas. Table 4.1 shows these
amounts of water. The water quality was somewhat better than anticipated at
appraisal, with 1.3-1.4 gram/liter level of salinity most of the timel”
conpared to 1.7-2.1 gram/liter as expected. This is already having a good
effect on yields in the area served by the releases of the Sidi Salem dam.

1/ The measures of salinity monitored during 1983 through October 1985 showed
0.8-1.3 gram/liter in the dam and 0.8-1.6 gram/liter in the canal.
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Table 4.1: POTABLE AND INDUSTRIAL WATER PURCHASED BY
SONEDE FROM THE INTERCONNECTING CANAL
(Million m®)

For the South

For Tunis (Cap Bon, Sahel,

& Cap Bon Sfax) Total
1982 11.5 - 11.5
1984 31.3 8.5 39.8
1985 (estimated) 36.5 20.0 56.5
1986 (projected) 32.8 23.1 55.9
1987 ( " ) 39.5 26.2 65.7
1988 ( " > 46.1 29.3 75.4
1989 ( " ) 53.1 32.4 85.5
1990 ( " ) 60.4 35.5 95.9
2000 ( " ) 157.2 108.0 265.2
Areas Planted, Crop Yields, and Incremental Production
4.02 The Project’s annual area planted, incremental primary production

and crop yields are summarized in Tables 4.2, 4.3, and 4.4 respectively.
They are based on data gathered during the mission and on mission

estimates. For the irrigated areas of Testour and Med jez-El-Bab data were
available from the first irrigations,}’ while for Safeguard of Citrus
Plantations, rough estimates were used based on overall production levels of
citrus from the Cap Bon area; for the Cap Bon irrigation scheme, which has
not yet received the benefits of irrigation (para. 3.02), estimates were
extrapolated based on the experience of Testour and Medjez-El-Bab under the
Project. Table 4.2 shows the estimated planted areas for Testour and
Medjez-el-Bab. Farmers were in general more interested in growing summer
and winter vegetables than in cerealgs. It should be noted that the figures
in this table for the area planted at full development are projections for
1988/1989; in the actual situation as of 1985/1986, vegetables (both summer
and winter) covered a larger area than shown in Table 4.2. It is expected,
however, with the growing interest in cattle in the area, that more fodder
crops are likely to grown in the next few years and this is reflected in the
expected hectarage of 1,360 for vetch oats and green barley.

»”

1/ Irrigation in Testour began in 1982/83, in Medjez-El-Bab in 1984/85.
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AREAS PLANTED:

WITHOUT AND WITH PROJECT

TESTGUR AND MEDJEZ-EL-BAB ONLY

(In hectares)

’

Appraisal PCR
Without With Without With
Project Project Project Project /a
Wheat 2,120 950 2,430 800
Barley - - 980 -
Beerseem 280 860 - -
legumes 280 - - -
Luzerne/alfalfa - 720 - 316
VYetch oats/
green barley 1,000 820 2,269 1,360
Sorghum/maize - 860 - -
Sugar beet - 950 - 804
Sunf lower - 360 - -
Winter vegetables 150 230 - 200
Summer vegetables 115 230 - 1,650
Fruit trees 670 670 48 1,265
Fallow 865 - 157 -
TOTAL 5,200 6,F50 4,904 6,395
Cropping Intensity(%) 83 127 97 130

/a These figures are for 1988/89 at full development, and thus include

projections.

towards vegetable production than fodder production.

4.03

As of 1985/86 the cropping pattern was oriented more

Table 4.3 shows projected incremental production based on data in

Thstour and Medjez-el-Bab and extrapolated to the Cap Bon area and include

the citrus plantations as well.

Both fodder crops and vegetables are

epected to exceed estimated levels of production at appraisal because the

aweas planted to them are much greater than expected.

For milk and meat

production, the appraisal projected the gradual introduction of selected

ows and improved nutrition from increased fodder production.

The

mojections were that by 1985, or Project Year 8, an additional 2,300 head
of selected cattle would have been purchased in Testour and Medjez-el-Bab

sad 1,600 head in the Cap Bon area.

Total incremental milk production for

sl tHe schemes together was projected to reach 15,600 tons per year at full

&wvelopment (year 10).

According to data available from the Testour/

Wsljez-El-Bab perimeters, the number of selected cattle at the end of 1985
ws only about 520 head.

While plans exist to increase this number within
e next several years to 5,100 head, the development of livestock
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activities has been much slower than expected. This is due in part to the
delays in project implementation but principally to the milk price policy
wvhich did not motivate production. Since 1985, however, conditions have
changed!” and the effect on the livestock development in the area is

already ncticeable. It is expected that at full development the farmers will
be interested in growing more fodder crops as the livestock population
grows., Eiatimates of milk yields and projections on milk production are not
yet available, however. a

Table 4.3: INCREMENTAL PRODUCTION

ALL PROJECT AREAS

At Full Development

Estimated Estimated as %
Appraisal (PCR) of Appraisal
(Tons)

Wheat /a 2,670 1,305 49
Berseem 94,950 ) - -
Luzerne/alfalfa 43,200 ) 257,660 187
Vetch oats/green barley 6,270 86,520 1,380
Sorghum & maize 5,800 -3,995 <0
Sugar beet 39,900 32,160 81
Sunflower 1,080 - 0
Winter vegetables 264,700 ) 83,780 127
Summer vegetables 41,430 )

Deciduous fruits/grapes 4,280 89,607 2,094
Milk 15,580 n.a. n.a.
Meat 2,260 n.a. n.a.
Citrus 90,000 43,500 48
Cropping Intensity (%) 133 130 98

/a Hard wheat only. The amount of soft wheat declined (by about 1,800
tons) under the Project as production was shifted to vegetables.

4.04 Incremental production of the crops is due under the Project to
both ,(a) increased cropping intensity, from 97% before the Project to 130%
during the Project, excepting the citrus plantations, which have the same

1/ Government has increased the margin available to collection centers and
has increased the fresh milk farmgate price and is considering placing a
small tariff on the import of low cost milk powder.



-39 -

cropping intensity without as with the Project; and (b) increased yields.
Actual data on yields were available to compare with/without project only for
hard wheat and citrus fruits. For the other crops, data were avaiiable on
yield levels for similar conditions. Table 4.4 gshows the yield estimates.
The yields, both with and without irrigation, estimated by field surveys and
overall production estimates, are similar to those estimated at appraisal.i”

Table 4.4: YIELDS: WITHOUT ANﬁ WITH PROJECT

(tons/ha)
Appraisal Estimated (PCR) /a

Without With Without With

Project Project Project Project
Wheat 1.8 3.8 1.8 4.0
Sugar beet - 42.0 40.0
Winter vegetables 12.0 20.0 8-40 /b
Summer vegetables 13.0 21.0 14-40 /b
Fruit trees (pomegranates) 6.0 10.0 10.0 13.0
Citrus trees /c 10.0 ' 25.0 13.5 20.0
/a Based on actual results from Testour/Medjez-El-Bab.
/b Depending on whether the crop is winter potatoes (8 tons), summer potatoes

(14 tons), or tomatoes (40 tons). An average of 20-21 tons/ha taken at
appraisal is not unrealistic, although it does not apply to any one crop.
The most popular crops actually grown were tomatoes and melons.

For safeguard of citrus plantations; appraisal distinguished between the
present yields of 18.0 tons/ha and those that would prevail over time with
no improvement in irrigation, 10 tons/ha (see para. 4.07).

~
1

Marketing and Markets

4.05 Most of the output has ready local markets and farmers are usually
easily able to sell their surplus cereals and vegetables at nearby wholesale
markets. Usually after June, tomatoes are grown for processing at the
nearby plant. Because the tomato factory is reluctant to purchase very
small amounts, and gives preference to large individual suppliers, some
farmers have had problems marketing their tomato production. As a result
the OMVVM extension services have been advising some small-scale holders to
avoid planting tomatoes to sell for processing.l” Sugar beet is grown by

1/ The field surveys, although not carried out by a systematic random
sampling, can be taker. as reasonably representative of cropping patterns
and yields. The differences among individual observations were not great
in terms of yields, ianput levels, or net incomes.

2/ An alternative might be to have farmers form a cooperative to sell their
industrial tomatoes to the processing plant. Neither OMVVM nor the
farmers were inclined to do this for a single crop when alternative crops
were available.



individual farmers by contract, with inputs supplied on credit by the sugar
factories and repayment deducted at the time of delivery and payment. For
milk, the surplus amounts are sold to a farmers' cooperative at its milk
collecting center; the Project had foreseen the construction of three such
centers, but only one center had been implemented at completion because milk
supplies have been insufficient to justify more collection centers

(see para. 4.03). Important quantities of citrus fruits (20% of total
production and 30% of the Maltaise variety) are sold to collection centers,
all privately run (some centers are cooporatives run by farmers), for export.

4.06 The domestic markets continue to absorb most of the output from
irrigation schemes implemented under the Project. Sugar from sugar beet
serves as an import substitute, as does most of the prcject incremental
production. Tunisia is a net importer of cereals, meat, and milk. Only in
the case of certain fruits, such as oranges, and some off-season vegetables,
are the products exported. The traditional citrus fruit export markets,
which are mainly in Europe, have remained receptive to Tunisian produce.
These are not expected to be affected by the change in the EEC because
Tunisian varieties are not produced by the new members. Both quantities and
average prices received for exports of vegetables and citrus fruits have
increagsed in 1984 and 1985.

Farmers' Benefits

4,07 The analysis of farm budgets summarized in Table 4.4 is based on
farm survey data from Testour/Medjez-El-Bab. The table shows that all
farmers gain substantially from participation in the Project, the gains
being due to: (a) greater intensity of land use; (b) cultivation of aigher
value crops; and (c) an increase in yields due to sufficient and timely
water delivery. The main reason for the financial gain is due to (b), the
shift to the higher value vegetable crops, which is more pronounced than
anticipated at appraisal. While the increases in income are substantial in
absolute terms they are not quite as great in relative (percentage) terms as
projected at appraisal. This is due to the movements in relative prices
rather than to physical yields. While nominal output prices by 1985 had
roughly doubled since appraisal (1977), the nominal costs of production are
three to four times greater.!” Other farm budgets were presented in the
appraisal for Cap Bon, which at the time of the completion mission was not
yet in operation (para. 3.02) and for the Citrus Plantations. For these
latter budgets, data were available on yields and incremental costs which
show that incremental income on a per hectare basis is estimated at about D
3,450. This probably represents a doubling of net revenue over the without
project situstion.?” Detailed information on on-farm costs were not
available, but these rough estimates show that the results are somewhat less

»

1/ Zhis statement is based on a comparison of total per hectare on-farm costs
expressed at appraisal in 1976 terms and in this report in 1985 terms.

2/ This is estimated on the basis of an incremeantal yield per hectare of 6.5
tons/ha at 350 D/ton, which includes an improved quality worth an
additional 100 D/ton, less incremental costs of water and hired labor of
D 190/ha.
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than appraisal estimates, which had projected yields of 25 tons/ha with the
Project, compared to an eventual decrease to 10 tons/ha with insufficient
water in the without project situation. The yield differential in the
mission's estimate is not so large (at 13.5 tons/ha to 20 tons/ha, or 6.5
tons/ha, rather than the appraisal estimate of 15 tons/ha) and thus the
appraisal projection of almost a three-fold increase of citrus farm incomes
due to the Project has not (yet) been realized. It is of course possible
that in the future insufficient water would have caused a significant
decrease in yields without the Project, but future verification would be
required to determine this based on the citrus yields in the area not
receiving improved irrigation (roughly 6,700 ha received improved irrigation
under the Project out of a teotal 10,000 ha planted to citrus in the Cap Bon
region).

Table 4.5:¢ IMPACT OF PROJECT ON FARMERS' INCOME / a
(1985 Dinars Terms)

% Change % of Farmers
Net Income Net Income % Change Egtimated in this size
Without Project With Project in Income at Appraisal Category /b

Farm Type 1
Testour/Med jez-
El-Bab: S ha 656 4,542 690 725 46

Farm Type II
Testour/Med jez-
El-Bab: 15 ha 1,950 11,060 570 635 16

Farm Type III
Testour/Med jez-
El-Bab: 40 ha 5,160 29,090 565 685

loo

SUBTOTAL: 70

/a Details in Annex 1, Tables 1-6.

b Excluding farmers in cooperatives and state farms in the irrigation
schemes.

408 The level of income with the Project of a 5 ha farm in Testour or
Medjez-El-Bab is estimated at about D 4,550. On a per capita basis, this
temnstates into D 813 (US$1,083), which is comfortably above the relative
poverty level for the rural population, estimated at US$375 in 1984 (at 30% of
per capita GNP). Since almost half the beneficiaries in Testour/

Medjez-El-Bab had farms of 3-5 ha (see para. 4.09), the Project enabled these
Farmers to increase their incomes from well below this relative poverty level



before irrigation to a level which approaches the overall average per capita
GNP (US$1,250 in 1984). The farmers in the citrus plantations are estimated
to have been, before the Project, above this poverty line (with per capita
income estimated roughly at US$680 for a 1 ha farm), but the increase in
income from the Project algso put most of the citrus farmers close t> or above
the national average per capita GNP.

4.09 The number of farm,families affected by the Project is about 4,400,
including an estimate for Cap Bon based on the land distribution pattern in
Testour/Medjez E1 Bab. This compares to about 4,200 benefitting farm families
estimated at appraisal.}” In the Testour/Medjez-El-Bab perimeter the

largest group of farmers, or 46%, hes 3-5 ha, with another 30% having

5-10 ha. This general distribution, with the majority of the farm families
(or 76%) having 10 hectares or less, was the distribution expected at
appraisal. Similarly in the citrus plantations, about 40% of the farmers have
less than 1 hectare and another 30% have between 1 and 2 hectares. There has
been no change in the citrus farms of land distribution as a result of the
Project.

V. ECONOMIC REVALUATION

5.01 The economic revaluation was calculated in a manner to permit
comparison with the analysis done at appraisal. This means that the same
elements of costs and benefits were included here as at appraisal. These
include the following:

(a) the rate of return was calculated over 50 years; costs and benefits
exclude duties and taxes and are expressed in constant 1985 terms,
using the GDP deflator to inflate figures prior to 1985;

(b) the full investment costs of all construction (dam, canal, relocation
of infrastructure), irrigation perimeters, on-farm investments and
congsultants are included, except for the costs of the power plant;

(c) the costs and benefits of the power plant have not been included, as
at appraisal, because its inclusion had no effect on the size of the
dam and was chosen as a least cost alternative to providing
additional peak generating capacity. At appraisal, its inclusion in
the economic evaluation would have increased the ERR by 0.1% (one
tenth of one percent) onlys;

(d) benefits from potable and industrial water were included here using
the actual and projected volumes purchased from the canal and the

1/’ The appraisal also expected that about 3,800 farm families in the Lower
Medjerda Valley would benefit from an assured supply and improved quality
of summer irrigation water. Thus a total of 8,000 farm families were to
benefit directly from the Project, as noted in para 2.04. No precise data
are available on the impact of the Project on the Lower Medjerda Valley
but the above estimate of 8,000 - 8,200 families is thought to remain
valid.
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price of water paid by SONEDE for the water from the canal. This
differs somewhat from the appraisal, which used the tariff levels
to the consumers as a proxy for benefits, and deducted distribution
and incremental replacement costs (from using more saline water) to
arrive at the value of raw water. To avoid the possibility of
double counting benefits to investments in the digtribution
network, which has taken place under the Northern Tunisia Water .
Supply Project, Loan l445-TUN, the mission used the tariff actually
paid for the water up to 1985 and a future projected tariff that
would cover operating and depreciation tosts of the canal; and

(e) economic prices for tradeables were derived from World Bank
commodity price projections and the most recent World Bank
appraisal report on Tunisia's Gabes Irrigation Project (SAR
5511-TUN, May 30, 1985, Implementation Volume).

5.02 The benefits from the Testowr and Medjez-El-Bab perimeters (4,900
ha) are based on survey data from 1982/83 through 1984/85 on yields and
cropping patterns. The information reflects the situation ag irrigation was
gradually phased. in and beyond 1984/85 projections were made on likely
cropping patterns and yield levels. For Cap Boa (5,400 ha), not yet in
operation (para. 3.02), the benefits were estimated to be similar in
magnitude to those of Testour and Medjez-El-Bab and thus were prorated on
the basis of the hectarage to receive the irrigation water. The benefits of
the Citrus Plantation were estimated by using data provided on overall
production levels, yields and improved quality of the fruit.

5.03 While no data were available on the lower Medjerda Valley, benefits
from 32,800 hectares were included at appraisal because the Project was to
reduce water deficits to the exigting irrigated area that would have
otherwise occurred 20-25% of the time and to increase water quality. Net
incremental benefits were thus included here at a rate of D 750/ha which is
based on the relationship of benefits in the Testour/Medjez-El-Bab
perimeters at appraisal and at completion.l” These estimates, for the

lower Medjerda Valley, as well as for Cap Bon, are very rough, and thus
would be considered as orders of magnitude.

5.04 The results including sensitivity analysis are in Annex 1,

Table 7. The resulting rate of return of 10% compares to 11% estimated at
appraisal. It should be noted that sengitivity analysis at appraisal showed
that if all crop benefits were delayed by two years the rate of return would
decrease to 10.2%. In the event, crop benefits were delayed by between 2
and, in the case of Cap Bon benefits, 4 years. In addition the Project was

1/ JNet incremental benefits in Testour/Medjez-El-Bab are estimated to be
» about 5 times higher than projected at appraisal in nominal economic
terms; most of this increase is due to higher nominal 1985 economic prices
over 1976 economic prices. Benefits in the lower Medjerda Valley were
estimated at appraisal at 150 D/ha and vere increased here five-fold to
750 D/ha.
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the first phagse of a master plan which involves additional dam and conveyance
systexms construction. As a result, the full benefits of the canal will only
be realized ag the other phases are implemented. Considering these factors, a
rate of return of 10% should be considered an acceptable result compared to
expectations at appraisal.

VL. PERFORMANCE

6.01 Consultants. The Project estimated a substantial assistance in the
form of consultant gervice for designing, procurement and supervision of works
as well as for carrying out particular studies. The Bank loan would finance
the part related to these particular gtudies (pollution, water resources and
cost recovery) to be carried out by DEGTH, those concerning irrigation
development (Cap Bon, Teatour and Medjez-el-Bab) under the responsibility of
the OMVVM, and the design for the execution of the railway infrastructure to
be carried out by DGTH. On the whole and in spite of delays in recruiting and
completing some of the studies (water resources and cost recovery), the
performance of consultants was satisfactory. Special emphasis was given to
training of local staff and transfer of knowledge. This was particularly
relevant in the on-the-job training of OMVUM tectmicians in engineering
design. Further, the water resources studies set up a mathematical model
simulation in Tunisia that can now be run by local experts without foreign
assistance.

6.02 Contractors for the execution of works, and suppliers. Irrigation
related works financed by the Bank loan were executed by local firms., In

particular, small contractors (usually for the construction of buildings)
often showed lack of qualified technical staff and management capabilities
vhich led to the need to increase the effort of the supervision team. The
execution was also occasionally hampered by shortages of construction
materials (cement) or spare parts for aquipment. Most .of the equipment was
imported by local representatives, but certain items (pipes and pipe
accessories) were made in Tunisia. Delays in furnishing large diameter
concrete pipes due to lack of production capacity of the local supplier had
caused significant delays in the completion date of irrigation networks.
Contractual penalties were applied but they were not sufficiently persuasive
and pressure from the concerned ministries had occasionally to be used to
ensure contractors' performance.

6.03 Works and supplies not financed by the Bank were essentially the
congtruction of the Sidi Salem dam and related structures, the interconnection
canal and the Cap Bon irrigation works (in progress). Most of the dam works
and equipment were undertaken by a large foreign firm or its subcontractors
vho performed, as a whole, in a satisfactory fashion, in spite of some initial
mobilization difficulties (para. 3.03). The canal was partially executed cz
fdrce account led by Chinese teams and partially by a Chinese-Tunisian
consortium (para 3.09). Although the techniques and equipment used under this
system led to some problems with speed of work and supply of parts, the final
quality of the works is good and the structures operate well.
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6.04 The Borrower. The difficulties resulting from the complexity and
scattered nature of project components were offset by a large degree of
sutonomy granted to the executing agencies in the execution of works; the
delays experienced in certain components did not hamper the normal development
of the Project as a whole, i.e., the delayed completion of the dam and of the
canal did not conflict with the normal development of the water supply and
irrigation. All executing agencies had experience with gimilar works in the
past and they performed satisfactorily. The role anticipated for the Project
Coordinating Committee (which did not function) was therefore replaced by
direct contact among the executing agencies themgselves. The relatively recent
start of irrigated production in the newly created perimeters

(Testour/Med jez-el-Bab) does not permit a full assessment of their operation
and maintenance performance. However, in spite of some difficulties in staff
and resources, recent missions have noted that OMVUVM is performing adequately
as far as the operation, maintenance and agricultural development activities
(extension, market promotion) are concerned. Managerial problems
systematically recorded by supervision missions refer to aspects related to
the established administrative procedures related to project execution
(condition of effectiveness, recruitment of staff and consultants,
difficulties in dealing with land ownership, etc.) but do not necessarily
imply a lack of management capability of the executing agencies.

6.05 The Bank. The Bank sent 18 supervision missions, usually two per
year comprising to a total of 43.1 gstaff-weeks. In 1978, which was a critical
period of important works being launched or executed, four missionsg took
place. Sixteen missions had the participation of an irrigation engineer and
eight of an agriculturist. Bank missions always concluded either by leaving
in the field an aide memoire or by sending to Governmeut an action letter
after returning to headquarters. This permitted the Borrower, and in
particular the executing agencies to identify the issues and take the
necessary steps for their correction or follow-up and also to make up for the
lack of formal coordination, a role assigned to the Project Coordinating
Committee (para. 3.12). Design of project components and targets were, in
general, adequate. The full development of the livestock component so far
delayed is still possible, now that recent policy changes have ensured that
the milk production has become financially more attractive to farmers. Cost
overruns of some components were due to lack of detailed design, particularly
for the safeguard of citrus plantation components. This problem has since
been minimized in Bank projects, because detailed project design is now
required prior to Board Presentation.

VII. SPECIAL ISSUES AND LESSONS LEARNED

7.01 In spite of its complexity (scope, number of executing agencies
involved, and technical aspects of some major structures), the Project has
been implemented successfully without major problems and it is fulfilling its
objectives. However, the reasons for the delayed implementation and the cost
overrun (partially interrelated) are worth mentioning, particularly because
its analysis can be beneficial for future projects.
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7.02 It is important to note that the components which were most advanced
in design at appraisal were those which have respected more closely the
implementation schedule and the cost estimates. This shows the importance of
having, at an early stage, reliable and detailed technical studies and of
starting, as soon as possible, all the preliminary steps for procurement of
the execution of works and supply of goods.

7.03 A major factor responsible for long delays in the irrigation
component, wvas the delay in the resoiution of land ownership for the location
of the pumping station complex of Medjez-El-Bab. Projects often take for
granted the release of ownership rights of land needed for the execution of
works. However, in densely populated areas where land is extremely valuable,
this issue cannot be minimized and should be more closely examined, the
predictable bottlenecks identified in time, and legal procedures, if needed,
started at an early stage.

7.04 Other aspects responsible for the delays, like the temporary
shortages of construction materials. cement and the lack of production
capacity of local suppliers (pipes) are to a certain extent external to the
Project. They result essentially from the fact that local industry is not
equipped to respond to peak demands, although it is competitive in price and
quality with foreign suppliers. In case of such bottlenecks in the supply,
priorities must be decided at the ministerial level and this retards the
development of an effective contracting industry. Overall, project execution
suffers. This problem has been noted in other projects and the situation
would be improved by Government programs currently under consideration
regarding investment and import liberalization. This situation could also be
improved if a stricter control of suppliers capability to respond to the
commitments prior to award would be done, and if heavier penalties for not
complying with contractual delivery time would be imposed.

7.05 The limited development of the livestock component to date compared
to the benefits anticipated at appraisal show the importance of taking into
account unresolved sectoral issues. The controlled and low consumer price and
the limited marging available for processing plants to cover collecting and
processing costs resulted in a farmgate price which did not provide enough
incentive for farmers to invest in acquiring improved cattle and to expand
livestock activity. This pricing structure was in turn due to inexpensive
(subsidized) imported milk powder. Therefore, project investments for the
livestock component were minor. After the policy changes introduced in early
1985 (para. 4.03), the situation is now changing towards the development
projected ten years ago. The impact of certain macro policies, such as the
importing of subsidized milk powder, on project design and benefits was not
fully assessed at appraisal. .

»
»
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ANNEX 1
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PROJECT COMPLETION REPORT

TUNISIA

SIDI SALEM MULTIPURPOSE PROJECT
(Loan 1431-TUN)

Economic Rate of Return

Internal Rates of Return of Net Stresss
SRSSSERFILITERZTT ST TRNBAGAIEREEEERESSEE

ot 2.1
Present Value of Streass at 10,002
SEERESEEIREERER AR EEASSEREEEEEE RSN TEEERAS
nol 2U74329.32
cror 224,118.10
1111 =§9788,78

SUITCHING VALUES AT 10X

APPRAISAL  SUITCHING  PERCENTASE

STREAN VALLE VALUE CHANGE
n S40581.69  619370.46 12,441
” 840138,35  90,927.13 8,072
3 $367.93  13,3%6.71 103,362
“ 400’23.20 ‘7!7“0” 16.591
B 31"“0‘5 37-906.93 21.822
a 2060769.21 209998043 343X
CZ m.” -S.m.&’ '7502‘2
a 6!4’0001 -338.77 '1030&
TOTAL BENEFITS  217)329.32  2240118.10 342
TOTAL COSTS 2011810 217532932 3.0

Net Preserit Value at OCC 101 s -4,788.8
Internal Rate of Return = 9.7%

Couron Eauivalent Rate of Retyrn = 9,72

ANNEX 1
Table 8



- 55 -

Table 7: Areas Planted: Cospaireson Between Appraisal and PCR Estisates
and 1986787 Actual Data

APPENDIX TABLE 1

fippraisal PCR PPAR
Without With Without With 1984/87
Project Project Project Project
Wheat 220 950 W30 §00 1538
Barley 0 0 0 0 172
Lequaes 280 0 0 0 0
Bersees 0 840 0 (] (
Alfalfa ¢ 720 0 36 ( 910
Vetch oats/ {
green harley 1000 820 269 1360 {
Sorghus/saize 0 880 0 ¢ 0
Sugar beet 0 950 0 804 3350
Sunflower 0 380 0 0 0
Winter vegetables 150 230 0 200 59
Susser vegetables 115 230 0 1630 1260
Fruit trees 670 470 3 1269 786 .
Fallow 863 9 137 0 0
dthers 0 0 0 0 140
Total . 5200 6630 1904 6395 48235
Cropping Intensity .
4] 83 127 97 130 117

#Note: Tnese figures are for 1988/89 at full developaent, and thus include projections.



Tadle 8: Areas Planted Yields and Production
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APPENDIX TABLE 1T

TESTOUR
1983-84 1984-63 1983-86 1994-97
CROPS #rea  Yield Product. drea VYield Product. fArea Yield Product. frea VYielz Froguct.
thay  ‘t/ha) ) (ha} tt/ha ({4 (ha)  (t/ha} tha! (t/ha) 4 14}
Winter Vegetabies 106,50 699.00 112,00 976.00 159.00 1280.00  146.70 1030,00
Patato 70.%0 8.00 $A4.00 93,00 11.00 913,00 83.00 12,00 1020.00 €5.00  10.00 830.
frtichoke 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 MN.A,
Vegetabies (Leaf) 21.00 N, 3.0 NA. 48.00 N.A. 83.00 N.A,
Vegetables iRoot) 15.00 9.00 135.00 1.00 9.00 63.00 25,00 10.00 260.00 18.00 10,00 180,
Fodder Crons $9.00 N.A. 42,00 N.A. 86.00 N.A. 132.00 %A,
wheat 96,00 .40 78.40 17700 1.60 283.20 170.00 1,80  306.00 245.00 .4,
Barley 0.00 0.00 0.00 45.00 N.A. 0.00 0.00 0.00 635.00 N.A.
Sugar beet 44,00  40.00 1760.00  %0.00 44,00 2200.00 80,00 43,00 3500.00 81.00 M.A.
Susser Vegetables 270.00 7300.00 378.00 9609.00  430.00 12100.00 339.00
Patate 75.00 14,00 1050.00  63.00 13,00 819.00 80,00 13.00 (040,00  30.00 N.A.
Tomatn 60.00 40,00 2400.00 120.00  30.00 J400.00 100.00  33.00 3500.00 115.00 N.A.
Penper 25,00  10.00 250.00 45,00 10,00 450,00 60,00 10,00 600.00  55.00 N.A,
Water-selcon 85.00  35.00 2975.00 120.00  35.00 4200.00 130,00 40,00 4000.00  90.00 . N.A.
Felon 2%.00  25.00 4625.00 10.00 18,00 540,00 40,00 24,00 940,00  40.0% w.A.
{(thers 36.00 8.00 288,00 48,00 8.00 384.00 97.00 9.00 873.00 80.00 M.A.
Fruit T-ees 255.00 N.A. © 380,00 N.A. 410.00 N.A. $17.00 N.A.
To%a! 326,50 10125.40 1233.00 13452.20 1412.00 18159.00 .1615.90 {0308, 90
Tctal irrigatea Area 563,00 908.00 1085.00 1124.00
Croooirs [ntesgity (1) 161,28 135.79 130.02



Table 9: Areas Planted, Yields and Production

NEDJET EL BAB
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APPENDIX TABLE IIIX

1984-835 198%-84 1984-87

CROPS firea VYield Product. Area Yield Product. Area VYield Product.

tha) tha) (ha}

Winter Vegetables 0.00 256.00 3025.00 393.00 4464.00
Patato 0.00 70,00  20.00 1400.00 83.00  18.00 1494.00
firtichoke 0.00 60,00 11.00 460.00 §00.00  11.00 1100.00
Vegetables (Leaf) 0.00 9.00 35.00 295.00 80.00 3.50 449.00
Vegetables (Root) 0.00 67.00 10,00 670,00 130.00  11.00 1430.00

Fodder Crops 41.00  35.00 1435.00 492,00  32.00 15744.00 778.00  35.00 27230.00

Wheat 300.00 4.00 1200.00 $579.00 2,50 1447.50 1313.00 N.A.

Barley 0.00 50.00 2.9 125,00 107.00 N.A.

Sugar best 110,00 30,00 3300.00 350.00  40.00 14000.00 269.00 N.A.

Suseer Vegetables 947.00 26717.00 1109.00 3475100  930.00
Potato 37.00 16,00 592.00 40.00 W.A. 32,00  K.A.

Tosato 630.00  35.00 22050.00 540.00  43.00 27520.00 718.00 N.A.
Pepper 25.00 8.00 200.00 73.00 7.00 511,00  46.00 N.A.
Hater-selon 80.00 25.00 2000.00 191.00  20.00 3820.00 42.00 WM.A.
Helon 75.00 25.00 1875.00 145.00  20.00 2900.00 72.00 N.A.

QOthers 48,00 10,00 480,00 70.00 12,00 B840.00  460.00 N.A.

Fruit Trees 90.00 N.A. 200.00  N.A, 269.00 N.A.

Total 1396.00 33132.00 3106.00 49932.50 4119.00 31694.00

Total Irrigated fArea N. A, 2118.00 2997.00

Cropping Intensity (1) 146.45
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