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BASIC DATA IN 1976

Surface

Population

annual rate of growth of population
Density

Gross domestic product at factor cost
in million pinars X/

National inecome in million Dinars i
Per capita income in Dinars be 7 §
Per capita private consumption in pinars o

Gross fix capital formation in
million pinars 1/

-mports in million pinars (erF)

Export of commodities in million Dinarsg
of which;:

Phosphates and nther raw materials

Semi-manufactured and manufactured
products

Agricultural products; Olive o0il
Wine
Fresh fish
Other

155,000 sz

571,000
2eht1

36 inhabitants per Km2

1254,2
11671
204 4
163.5

352.0
623.0
3515

179.8

10248
36.6
4,8
L,2
23.3

51.2%

29.29
10. 4
Tabey
1.2%
6.6%

1/ 1In constant 1972 Prices
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SUMMARY AND CONCLUSIONS

1 Olive production is an important sub-sector of Tuaisialsg
agriculture. Olive trees cover 48 per cent of arablc land
and constitute the main source of living to 2% per cent of
farmers, giving employment to 28 per cent of the population
active in agriculture. 0Olive oil participates by some
60 per cent in agriculturel exports.

2. Tunisia's olive oil exports represent some 25 per cent of the
world's olive oil exports thereby making Tunisia the second
largest exporter of olive oil in the world, the first place
being held by gpain.

3. Tunisia's olive production has shown a markcd tendency to
increase in the last decade. This is mainly due to the fact
that young trees are coming gradually into full bearing in
orchards established during the massive planting programmes
of the 1960's. Since then no new important plantings have
been undertaken nor are foreseen in as far as olives for oil
are concerned. This source of production increase will be
almost exhausted in the following decade and consequcntly the
only source of production gain will be the rise of yiclds per
hectare of adult trces.

4.  This rise is necessary to enabls Tunisia to satisfy the domestic
demand which is constantly growing and will continue to do so
at a high rate during the next two deccades and to maintoin her
position in world olive exports.

Se If this rise is properly managed, it could increasc essentially
gross and net returns per hectare and per farm which, in turn,
would make olive growing an attractive prcposition. Indeed,
this has not been the case during the last years mainly because
costs of inputs, and in particular of lebour, have grown at a
higher rate than olive and olive oil prices.

6. Essential increase in yields per hectare and per adult tree
may help to cut down unit costs of olives anc thereby strengthen
the competitiveness of Tunisia's olive oil on both the domestic
and the world market.

7. T e increase in olive production is not conceivable without an
cssential reinforcement of the extension 2nd troaining aetivities
backed by an adequate experimentation programme together with
appropa;ate credit facilities.
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Hence the Government of Iraq and ths Government of Tunisiac have
agreed to launch a project "Strengthening of Experimentution,
Training ard Extension in the Olive Producticn Sectort which
should help to lay down the necessary structures to cope with
the above task.

The project is for two years but its activities will be carried
out, in full, after this period and eventuclly be institutionalisel.

In this context the Government of Iraq sponsoring the project
to be jointly executed by FAO and the Tunisian Government requested
the Project Document to be complemented by o Feasibility Study.

The Feasibility study is based on ths assumption thct the project

will start an intensive extension anc training programae in |
selected areas where an increase in the quantity and quality of

outputs would gradually bring up the yield ver acdult trce, gross

income per hectare and farmers' gross and nct returns, thus

cutting down the unit cost of olives produced.

This Feasibility Study team came to the conclusion that the effort
of the project should at least, in the initial stage, be
concentrated in areas with the highest potential for production |

increass and offering the best conditions for exploiting this
potential.

The Study recommends that the project launches a comprehensive |
extension and training programme on 500 farms each with an average |
of 4 hectares of adult olive trees in the North and on 250 farms

eaclk. with an average of 8 hectares of adult nlive trees in the

Centre. The "intake" of integrated farms would be in the second
year 750 in the North &nd 500 in the Centre gradually growing
thereafter to cover ir 10 years 15,000 farms in the }Jorth and
12,500 farr3 in the Centre. fpart from this, long~-term high

density replantation/regeneration schemes should be lounched 2 1
200 hectares in the North and on 1,000 hecctares in the Centre, in

the first year, on 400 and 2,000 hectares, in the seconc year, |
to cover eventually 5,000 and 20,000 hectares in the ilorth and ‘
Centre respectively.

The application of the "package" of inputs recenrncnced by the |
Project will be gradual and last six years in the forth and

5 years in the Centre. Each farmer will start his participation
in the programme with one hectare in the North and with two
hectares in the Centre and continue with the same additional
acreages in the subsequent years.

The increase in the qfality and quantity of inputs results in an
essential gain in yields per hectare and per farm. TFaras

integrated ir the programme will produce in the final year thereof
485,000 tons of olives compared to 165,000 in its initial year. |
The incremental groduction will be 308,000 tons of olives which |
corresponds to 58 per cent of the present national production of

533,000 tons (1970/71 - 1976/77 average). Production inerease
by region and operation will be as follows:




Y eld/ha . ! Total Production
iireas {
in Tonz e in Tons
Initial Final 1,000 ., Initial | Final
Year Yyear | ha ! vyear Year
f ‘ i |
Extension/training North ., 1.2 3.5 60 | 72 210
: i
Extension/training Centre ' 1.0 2.5 80 80 200
Replantation North f 1.0 5.0 2 > 25
Regeneration Centre b 40 2:5 | 20 20 50 |
| H d
—1' e =
' TO0T AL 1.1 LV 165 177 485 !

15. Annual economic results of all programmes together are as
follows: (Crop protection included in costs)

In million Dinars four

. n Dinars per Farm
ail programmes . ’

Gross Gross
} s P rosts |Benefit o Costs | Benefit
Initial year 10.6 8.7 1.9 359 302 66 |
Final year 29 .1 oy 7.9 1,012 724 e’y

16.  Ccosts of the one ton of olives will ve cut from 49 Dinars in the
initial year to 44 Dinars in the final year or by 10 per cent
if the subsidy on crop protection is withdrawn. Should the
subsidy continue then at farm level the cost would be cut from
45 to 37 pinars per ton or 18 per cent.

: b The costs mentioned in paras. 15 and 16 include the project costs
which are 604,000 Dinars in the first year, 548,0CC Dinars in the
second year and thereafter from the third year up to the twenty-

second year 318,000 per year. For the duration ol the programme
they would amount to 8.8 million Dinars.

18. The internal rate of recturn of the project is 19 per cent over
the required period of 22 years if the stabilized input/output
ratio is to be obtained. This rate corresponds to the point of
view of the community.

19., From the point of view of the farmers involved tiis rate would
increase to 42 per cent if the subsidy on crop protection was
maintained. The "real" internal rate of return for the farmers
involved would thus be within the range of 19 anc 42 per cent

depending on when and if at all the subsidy on crop protection
is abandonned.
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CONCLUSIONS

The programme to be launched by the project ccrresponds to
the vital interests of the country and of the olive production
saotor. It contributes essentially to olive and olive oil
production increase, thereby satisfying the growing demand and
sinultaneously maintaining a high level of exports or increasing
them. The programme will also increase thc production per hectare,
cut down the unit cost of olives and increase conciderably the
farmers' net refurn.

The internal rate of return as far as the community is
concerned is 19 per cent which for perennial crops projcct is
fairly satisfactovry. This rate would be %2 per cent for the
farmers involved if the present subsidy on crop protection
continues. "Real" rate - with regard to farmers - will then be
within the range of 19 tc 42 per cent which should be =
sufficient guarantee to secure for them credit facilities.
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I. INTRCDUCTION

The prcsent feasibility study has been conducted on the request
of the Iraqil Government and its purpose is to complemcnt the Plan of
Operation of the IRAQ/F/LO/TUNISIA Project "Strengthening of Ixperim-
mentation, Training and Extension in the 0live Production Sector".

The Plan of QOperation gives a full background of the project and
describes, in depth, its various activities. The role of the present
study is to complement the Plan of QOperction, in particular, as far
a2s its medium and long-term impact on the country's economy and its
olive production sub-sector is concerned. This hos mode it necessary
to evaluate ineremental outputs and inputs in olive production and
to undertakc their economic appraisal.

The project, however, as its title rightly indicctes, is not a
direct production project but, ultimately, all its activities should
alm at inecreasing production and productivity. The strengthened
extension and training network, equipped, through the experimentation
programme, with first class information should advise the farnmer on
how to produce more, how to reduce unit costs and ensure the best
conditions for long term scvund development of the olive production
sector .,

In %he olive production business there is no mecsurce vhich can
be expected to give spectacular results overnight. Thc olive tree
comes into full bearing after 20 ycars of age anc thereafter keeps
on bearing for a century and sometires more but, in most cases, only
gives a full harvest every other year. Hence the question arises
how to figure outv the impact of the project during its tvvo-year run
on the olive production sector.

The solution, perhaps not the best one but most likely the only
one, consists in considering the project as laying down a permanent
institutional framework to care for the olive production development
on a long term basis. This is perfectly concistent with the plan of
Operation which assumes that when the project winds up its activitics
will be carried out by the Tunisian Government.

In spelling out in more detail the project programme and in
attempting to quantify it, it has been necessary to linit project
activities to certain areas considered most promising for further
development and to certain operations offering rcasoncble returns

when the present level of knowledge has becn exploited. Hence three
moin fields have been retained:

- Extension &nd training (limited zones)
- High density replantation in the Northern Region (5,000 ha)
- Regeneration in the Central Region (20,000 ha)




This impact of actions initiated by the project in each of
the above fields has been figured out for a period of 20 years.
This impact has, however, only an indicative value because it
assumes to apply various mcthods of cultivation which the
experimentation programme of the project may modify e¢ntirely and
recommend, in Gue course, other more efficient and/or less
expensive ones.




IT. BACKGROUND

A« The Role of Agriculture and Jts Olive pProduction

Sub-gector in the National Fconony

Agricultire remairs in Turisia an important sector of the national
econony. Its share in the GDF wes in 1976 about 17.5 per cent (see
Table I/1 -~ Annex I) and it provided employment for sone 37:.5 per cent
of the active population 1/. Its contribution to foreigrn exchange
earnings fluc*uating considerably from one year to another came over
the 1972-1976 period to about 26 per cent of Tunisia's commodity
exports (See Tuble I/2 - finnex 1).

The Government of Tunisia allocates inportant resources towards
the development of agriculture aiming in particular =t food self-
sufficiency, increase of productivity and creation of new employment
opportunities. Agricultural investments which cmounted in the Fourth
Developint Plan 1972-1976 to 197 million Dinars were brought up to
500 million Dinars in the Fifth Devclopment Plan (1977-1961).

A specific fecature of Tunisian agriculture is the vcry important
role played by arboriculture. Tree crops occupy almost a half
(48 per cent) of arablc land (refercace Table I). 1o terms of acreage

the olive tree is the most conmoa tree in Tunisia. oOut of 2,189 thousand

hectares of tree crops, 1,407 thousand hectarcs or about &4 per cent
are under olive trces.

Olive production is the most important agriculturzl sub-sector
a5 far as foreign exchange earnings are concernec. /s inferred by
Table I/3 in Annex I, olive o0il experts varied over the 1572-1976
period fron 41 to 72 nillion Dinars and made up i{or 55 to 71 per cent
of total food exports.

Tunisian olive o0il exports wre very significont on the olive oil
world market. For many years Tunisia has becn the second largest
olive o0il exporter, the first place being occupied by s»ncin. A4s
pointed out in Table 2, Tunisia even occasionally exvorts more than
Spain as, for example, in 1971/72 and 1973/74 crop ycors, Tunisia's
and Spain's exporls together represent 60 per cent of the world olive
0il exports.

Olive production is an important source of enployment. Maintenance

and harvesting of olive orchards annually require more than 43 million
working days which is equivalent to 145,000 vermcnent labour opportu-
nities (reference: Table I/4 in innex I).

1/ 513,000, out of the total of 1,366,520, 'occupied' persons
(unemployed and seeking for jobs not considered).




T o 1R 1A

Utilization of irable Land in 1976 Y

Cr QP 1000 ha | Fer cent
i
_ Cereals 1,8953y 1 41,9
. Other annual crops L3zs 9.6
I Olive tree pure 1,085 24,0
Olive tre~ in asscgciation 322 , %1
Other tree crops 'pure" 382 | 85 i
Othcr tree crops in
association 3/ Loo G o9
.

Fallow not included

e

Gives only order of nagnitude becausc tac acreage
of cereals varies ‘rom one year to another

e

Excluding association with Olive trces

Source: Ministry of iAgriculture:

"Enquéte iAgricole de Base 1976%




TUNISIA AND SPATLN

Olive Q0il Exports
(1970/71 - 1976/77)

ek In 1,000 metric tons Pe;;ég;:g; Zipg?:ze
Tunisia | spain World Tunisia | 3pain ITunisia and
‘ : ;_ _Spain
1970/71 | - 205 316 | 18.7 6b.g ! 83.6
1971/72 [ 124 72 303 4o.9 23.8 f 54.7 |
1972/73 ! 56 157 351 16.0 il o7 i 60.7
1973 /74 E 82 |75 251 32,7 29.9 i 62.6
1974775 52 60 | 184 | 28,3 32.6 |  60.9
1975/76 ; 71 ; 78 242 29.3 32.2? 61.6 :




Although olive production is practised almost everyvhere in
Tunisia, north of Medenine it is, in particular, concentrated in
three zones: Sfax, the Sahel and the Mejerda Valley. As shown in
Table 3 below, in the Central Littoral zone, olives are the
predominent crop gnd the growing of olive trees, the principal
activity of almost three quarters of the farmers. It is worthwhile
mentioning that a considerable proportion of the areas under olive
trees is unsuitable for cther crops.

Table I/5 in Annex I indicates that most of the 94,140 farmers

specialized in the olive tree sub-sector are small farmers, 64 per
cent of them having less than 10 hectares of arable land.
TABLLY 3

Fgrms gpecialized in Olive Production by Zone

Number of Farms
Zone Provinces Covered Specialized|Specialized in
Total in OQlive Clives in % uf
Production . Total
North-Eastern Tunis, Bizerte,
Nebeul 62,000 7,220 11.6
North-Western Beja, Jendouba,
siliana, Kef 67,000 3,680 55
Central Lit- Mahdia, Sfax
toral Sousse, Monastir, 69,000 49,820 74,4
Central Kairouan, Kasserine, I
sidi Bouzid 79,000 18,210 2%.1
Southern Ggafsa, Gabeés,
Medenine 49,000 15,210 31.0
' TOTAL {326,000 94,140 28.9
]
Source: Ministry of Agriculture:

"Enquéte Agricole de Base 1976"




Ba fvolution of and Prozpects for Qlive and Olive

0il production, consumption and Exports

Olive production, despite its marked fluctuations (Table 1/6
in Annex I), has a tendency to increase. This is more perceptible
if data for longer periods are compared. For this kind of comparison

0il production figures are perhaps more reliable than olive
production ones.

Such a comparison based on four seven-year averages is shown in
Table 4 below:

TABLL 4

Evolution of Olive 0il Production
(1949/50 - 1976/77)

Annual Indices
bt jrerage Lo I9OL9=1955 | 1956-1962 | 1963-1370
JH00 - Sene =100 =100 | =100
1949-1955 378 100 D 97
1956-1962 507 134 100 131
1963-1970 388 {103 77 100
19791977 844 22% 156 218
|

The considerable increase in olive production which has actually
doubled in the last seven years compared to the preceding seven-year
period can probably be explained by a .number of factors of which
favourable climatic conditions are quite essential. But another and
probably the most important reason is the increasc of acreage under
trees which have reached productive age. Under the various development
plans of the 1960's a huge planting programme was carried out, the
effects of which are already being felt. Young trees plantec in the
past are gradually coming to full maturity and this feature pushing

upathe output is likely to continue throughout the late 1970's and
1960's.,

In years to come, because of the scarcity of suitablc lands,
competition of other crops and various other reasons no new planting

is foreseen apart from 28,000 hectares (roughly 2 per cent of the
present acreage of olive tree amounting to 1,407,000 hectares) earmarked
in the 1977-1981 Five- vear Plan to be planted with special varieties for
table olives. Hence thc number of young trees will no longer increase
and when the trees planted in the past reach the age of full bearing,
this source of production will be in principle exhausted.




Acrcage under olive trees of all age groups were converted into
so-called "productive acreage'" which is thc cquiraleni of acreage on
which all trees are full-bearing using the following coefficients:

coefficient of Conversion
Tree Age into full-cearins acreage
(trecs)
Very young (0-10 years)
Young (10-20 years) 0.5
adult (20-70 years) 140
0ld (above 70 years) 1.0

Source: Républigue Tunisienne, 0ffice lational de
1'Huile - Projet FAO/SIDA - TUN 2, Vol. II
{(Réeditdon Oct 1975). "Inventaire de
1'0livaire Tunisienne'.

The result of the above conversion extended for 193856 and 1991
benchmarks is shown in Table 5. The table suggests that gradual
'maturing" of olive trees may contribute to production increase up
until 1956 when almost all trees planted in the past will have reached
full matirity, Thus, the output of olives may be expected to grow
- if no other source of production increase is considcred - from
658 thousand tons in 1976 to scue 925 thousand toms in 1986 and 934
thousand tons in 1991. Accordingly, additional cutput over 15 years
(1976-1991) would be 276 thousand tons of which a considerable
proportion might be needed to cover the increase in domestic demand.

Table I/7 in Annex I reveals that domestic consumption of edible
oils may grow from 107 thousand tons in 1976 to 162 thousand tons and
177 thousand tons in 1991 and 1996 respectively. Thic increase in
olives equivalent would correspond to some 272 thousand tons for the
1976-1991 period and to 351 thousand tons for the two decades to come
(1976-1996). It is obviously understood that part of this increase
in the demand could be satisfied by imppts of vegetable oils cheaper
than olive oil, such as Soyabean and palm oil. DBut because these oils
are put on the market mixed with olive oil, the incrcase in the domestic
demand for edible oils would require, at any rate, an additional
quantity of olive oil.

As far as the period 1991-1996 is concerned, domestic demands for
edible oils might be expected to increase by 79 thousand tons, but if
output per hectare of trees in full bearing (productive hectare) remains
the same as in the 1972-1976 period, no additional domestic production
would be available.




TABLE 5

Evolution of Olive Production derived from

Development of Acreage of '"Productive Trees'

_‘Year In 1,000 hcctares
Northern Ceutral {southern Total
Total acreage of olive
trees 1972 197 351 69k | 1,2k2
1972 11 231 L38 780
Acreage of "productive" 1976 : 128 254 | 500 882
trees 1981 155 297 592 1,044
1986 189 28 694 1,242
T
Average production per 1972-; |
production hectare in kg.| 1976 @ 1,200 | 1,000 500 747
ki L
Production in 1,000 tons | 1972 ] 133 231 219 | 583
(Assuming 1972-76 average| 1976 | 154 i 254 250 . 658
yield per hectare as 1981 ! 186 297 296 i 779
constant) 1 1986 Ti 22? : 351 _i 5)_*7 ; 925
1991 236 351 {347 | o3k |

Source: République Tunisienne, Office National de 1l'luile -
Projet FAO/SIDA - "Inventaire de 1ltQOlivaire Tunisicnne®
TUN 2, Vol. II (Réedition Oct. 1975).
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From the above it follows that measures shoul’ be taken to
increase output per productive hectare and per productive trece.

This is important not only because of the expccted crowth of
domestic demand but also bearing in mind export prcspects.

Because of the labour-intensive nature of olive cul tivation, the
worldt!'s largest olive oil producers, Italy and Spain, fin¢ it more
and more difficult to keep their olive orchards in production. In
both of these countries the rise of labour cost has outpaced considerably
the cvolution of olive o0il prices.

TABLE 6
SPAIN
Indices of QOlive 0il Prices and of
cost of Qlive Harvesting

(1953-1973)

Yo Olive 0il Labour Cost of

S Price Index Clive Harvesting

1953 100.0 100.0

1958 15247 1752

1963 275.4 415,.1

1968 310.8 636.3

1973 Lig.s 1,068.3

Source: Manuel droléiculture, FAO - 1977 - p. 254

The above development, more or less the same in Spain and in Ttaly,
is slowly making olive cultivation a marginal occupation. This is
moreover the case in Itely in spite of massive supnort of olive oil
production from the Common Market Agricultural Fund. Bearing in mind
that olive o0il prices are not keeping pace,and are unlikcly to do so,
with salary increase and that various methods of mechanical harvesting
have not as yet proved quite satisfactory because of various constraints
(slopes, several trunks), the economic difficulties of the olive
production sector in Italy and Spain could be aggravated.

Tunisia i1s experiencing the same trend as far as tiic olive oil
price/agriculture labour cost concerned, but to a far leosser degree.
This is hecause the absolute level of agriculture labour cost is still
essentially lower in Tunisia than in Italy or Spain and their increase
less abrupt. Consequently, Tunisia is, in principle, and may stay
for some time, in a comparatively good position as far as the competi-
tiveness of its olive oil industry is concerned.
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C. Ppotential for Olive Production Increase

If Tunisia wishes her olive 0il to remain compet:tive on the
world market on a long term basis, it is imperative that she engages
energetic measures to increase its productivity. as it tjkes a long
time for such measures to be generally applied, the r:levant work
should be started with the least possible delay if the results are
to be expected in the next tem to fifteen years.

The main way to increase the Tunisian olive »rocCucticn is by
increasing the output per adult tree or per hectare of trees in full
bearing age. Such an increase, if properly managec, could cut down
the unit cost of olives produced.

It is well known that in olive cultivation a consicerable portion
of the cost is little dependent on the guantity of fruit subsequently
harvested. Ploughing, weeding, trimming, etc., represcnt expenditures
per hectare which, in principle, would tend to diminish per ton of
olives harvested almost in direct proportion with the increase in yield
per hectare.

The present cultivation practices leave consicerable room for an
essential increase of hectare yields of olive orcaards. In fact, in
most areas olive cultivation follows extensive ratier than intensive
patterns. Quite often the farmers limit themselves to the strict
minimum of maintenance work and are not convinced that additional
inputs could bring up their production and cut down their cost per ton
of olives produced.

An example of this kind of attitude on the part of tlhe tunisian
olive tree grower is the application of fertilizers. Tor example,
in the north of the country it is recommended to apply about 3 kg per
tree or 300 kg per hectare of ammonium nitrate, but its actual
consumption in arboriculture is about 84 kg in the lforth-Xastern region
and 25 kg in the North-Western region of the country (refercnce
Table 7). 1In other regions fertilizer application in the whole of
arboriculture (data for olive production only are not available) falls
far below the recommended dosage, and apart from certain limited zones,
is almost negligible.

Considerable potential for increase of hectare yields lies also
in better and more frequent ploughing, weeding and prunning and in
improving plant protection.

In 1974, the National 0il Bureau (Projcct FAO/SIDA/TUN 2) under-
took the difficult task, in liaison with the inventory of olive
plantations, of estimating for each region and district the potential
of the olive production incrcase on the area already planted. From this
exercise (bearing in mind certain factors, such zs soil fertility,
annual precipitation, cultivation habits, etc.), it followed that there
are zZones where olive production could be doubled, tripled, or quadru-
plicated over g period of ten years whereas in others only 40 or S0 per
cent increase can be expected over the same lapsc of time. This is

B e RN




Utilization of Fertilizers in Arboriculturc

during the 1975-76 campaign

TLBLE 7

Area under

Total Utilization

ytilization per Ha.

" e aRG in tone in kilos

Regilons b e? rtpz Ammonium- Super-~ Ammonium~ Super-

n 1000 HA| yitrate | phosphate | Nitrate |Phosphate
North-Eastern 182.0 15,314 8,254 &b 41 4.5
North-Western 93,3 2,295 346 24.6 3.6
Central-Littoral 748.5 L 745 192 6.3 03
Central 499 .7 296 5 Csb 0.8
‘ southern 265.9 649 102 2.4 Ok
TOTAL 1,789.4 23,299 9,290 15.0 5.2

(1)

(2)

gource:

Total amount of 5,690 tons is given for all thrce zones broken
down according to the structure of utilization cduring the period
September 1975 and March 1976 - 83.% per cent Central Littoral;
5.2 per cent Central and 11.4 per cent Southern.

Total amount of 638 tons for Central Littoral, Centrsl and
Southern regions broken down according to the structure of
utilization during the period September 1975 and March 1976
- 20.5 per cent Central Littoral; $3.5 per cent Central and
16.0 per ceni Southern.

Ministry of Agricuvlture, Agricultural Coﬂjuncture,
Enquiry of December 1976.




summarized, insofar as the Northern and Central regions of Tunisia
are concerned, in Tables I/8 and I/9 in Anncx I. These two tables,
however, indicate the cverall olive production incrcase votential
end, thcrefore, two factors are combined. One is the change in the
age structurc of trees which are gradually reaching full bearing age
and the other ic the increase of vield per hectare or tree already
in full production. However, these two factors coul’ be separated
as shown for Northern region in Table 8.

Table 8 shows that in selccted Zones in the Northern legion the
potential of hectare yicld in olive orchards is very high cxceeding
in 1982 the 1972 level by 144 per cent. In this context, however, it
should be pointed out that most of the measures required to makc such
an increase possible have not ac yet becen taken and, ticrefore, most
of the olive production gain in 1976 compared to 1972 is due to the
growth of the vortion of trees in full production out of the total
rumber of olive tr:es as discussed in the previous sub-chaptcr.

in this corncection, it should he noted that it is not just a
questicn of scamewhat increasing yields per hectare and per trec, but
rather of increasing them essentially and, if possible, =t a higher
rate than thc overall agricultural preduction. The rccson becing
that othierwise the gap between the productivity of the olive nroduction
sub-sector, 72n the one hand, and other agricultural sub-scctors as well
as non-agricultural branches of national cconomy, on th- other, may
widen t> such an extent as to make olive production entirely
unattractive.

In table 9 one can see that the productivity of thc olive
production sub-sector is lagging behind other fielés of agricultural
activities. This could create problems for the sub-scctor when it
comes to paying the essential manpower on a competitive basis.
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TABLE 8
NORTHERN REGION
Potential of Olive Production Increase
(By Province)
Indices 1981 (1972 =100)

Province Zone Hectares of Yield per | Overall
trees in full Hectare Production
production in Kg. Incrcase

Tunis Selected 167 224 374
Other 140 201 282
Beja Selected 202 256 516
Other 127 111 134
Jandouba Selected 163 251 Lco
Other 152 105 159
Nabeul Selected 132 257 231
Other 131 118 154
Bierte Selected 178 249 Ly
Other 127 108 ! 157
Selected 172 2l 419
Other 128 149 191
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Qutput per Active Person in

Ve~ious

Sectors

of Economy

(1975)

T4BLS 9

iValue added | Number of | Annuzl Cutput
;at Factor Active per ‘ctive
EEeTER LCost in mil- | Persons FPerson in
lion pinars |in 1000 lDinars
1
Non-agricultural sector 1,242 853 1,456
Agriculture, except
olive production 280 368 161
Olive Production 30 145 269

Source:

Torld Bank, Memorandum on the Economic Position

and Prospects of Tunisia - September 1976.

République Tunisienne:

Economique et Social - 1977-1981.

V Plan de Développement
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A. Arca Covered by the Project, Tnputs and pProduction Increase

1) Area Covered

II1I. CONCEPT JF THE PROJECT l
|

The basic idea of the project was to develop efficiecnt extension
ancé training activities in the field of olive procducticn and
consequently to contribute to the creation of conditions allowing
for essential and sustairned growth of olive production pcr hecctare
and per unit of labour and other inputs. The experimentation
programme would provide backstopping to this extension work and
furnish fresh information on further possibilities for production
increase. It was felt that all rccommendations coning from inside
the project as well as from outside should be carcfuily evoluated o
insofar as economic repercussions are concerned in order to diffuse
the most efficacious measures possible s0 2s to ensure the highest
return for any additionsl inputs.

All project results are to be made availablc tlirough the
extension framewocrk to each interested olive grower from whatever
part of the country he may come. In this sense thc project is a
nationwide one. But when complementing the Plan of Oper.tions by
the Feasibility study, it was realized that intense nroject activities
should be concentrated in certain zones if some tangible rcsults are
to be obtained in a reasonable length of time. The actual zrea under
olive trees is some 1.24 million hectares. i/ The project staff, even
though it was backed by relevant national institutions in e~ch region,
could not cope with the w!ole area without dispersing itself in bits
and pieces of extension work with lit%le or no impact on olive
production and productivity levels.

Therefore, it was agreed to limit the project to selected zones
where the soil fertility, climatic and socio~economic conditions
guarantee the highest potential for an essential procduction and
productivity increase. Hence, it was decided thot the project and
its "follow-up" would cover by concentrated activities 05,000 hectares
in the Northern Region and 100,000 hectares in the Central Region.

In the Southern Region, however, it was impossible to identify ones
for sustained extension and training activities and it wis felt that
such cnes could be better identified at a later stagc wiien the project
would become operational. 1In the meantime, the intervention in the

1/ This figure is from the "Inventory of Olive Plantaticns in
Tunisia" compiled in 1975. The statistical figurc of 1976
1.4 million ha takes into consideration all kinds of
association bectween olive tree and/or any other annual or
perennial crop as an area under olive tree. The formcr figure
was preferred since it gives the breakdown of thc urec by age
groups of olive trees.




(20,000 ha).

Area Coveored by Intense Project Activitics

southern Region would have rather an vad hoc® character compared to
the systematic approach conceived for the Northern and Central
Negions. Apart from the intcense extension and training programme
in these two regions limited replantation and regenerction schemes
coul? be carried out in the North (5,000 ha) and in the Ccntre

Therefore, the area covered by the project'!s sustcined activities
compared to the total area under olive trees is as follows:

! Northern _}Centézl gouthern Total _l
|
motal olive tree area in { )
1000 hectares 197 i 351 S94 1,242
Fromotion and extension ' ’
activities (1000 ha) 60 | 8¢ . ! 140
I
Rerlantation of old trees l |
(1200 ha) 1 5 - - | o
Tegeneration of old trees i | !
(1C00 ha) i - 1 20 - 20
L | -
Total ! 65 ' 100 . 165
i il
' icreage covered by the i ! '
project in ¢ of total m.o | 28.5 . 11.8 |
l acrcage I ! N

o

scheme) .

consequently, the acreages in Table 10
the ¥orth (15,000 in the c¢xtension and
in the replantation scheme) and 12,500
the extcnsion and promotion programmes

To be ideatified at a later stage.

~he area under olive tree on an average farm spcciclized in olive
growing is about 4 hectares in the Worth and 8 hectcres in the Centre.

correspond to 15,520 farms in
promotion programmes znd 1,250
farms in the Ceatre (10,000 in
and 2,500 in thc replantation




2) Increase in Inputs and Hectare Yields

As soon as it was decided in which region the sustained project
activities would be concentrated, it was possible to wzdvise vhut
inputs could be used to exploit the production potcnticl to the highest
possiblc extent. In this context, however, it might be recallcd that
the type and quality of inputs corrcspond to the prescnt state of
knowledge and that this may undergo somc¢ modification during the
projectts lifetime.

The proposed level of physical inputs and gorrespon.ing costs
checked against the production response and gross income chonge. This
cxercise mace it clear that the increase of inputs should be effectuated,
step by step, as otherwise it would not bec closely followed by an
appropriatc¢ production incremcnt and this might discourage formers and
prevent them from acceeding to the programme. Apart from this, the
gradusl approach was indispensable also because of a seri:s of other
rcasons of a technical, economical and socio-econoiriccl nature. Thus,
it was estimated that the necessary delay requircd to ebtain in full
the recommended level of inputs on one hectare of olive orchard would
be 6 years in the North and 5 years in the Centre.

As shown in Table I/2 in Annex II, the inputs in the i'orthern
Region would rise from thc pra2scnt level of 60 Dinars per hectare to
119 Dinars, without plant protection and, 113 Dinars with, in the
sixth year. In this context, it might be mentioned thit »rcsently
plant protection is fully subsidized by the Government and consequently
does not incur any cost to farmers. Because it is not known whether
or not the Government will in future maintain this policy, these costs
in thc¢ prcsent study alwaye figure sc¢parately =2nd all economic evaluation,
at farm level, is made twice; i.e. with and without subsidy. But once
the farm levecl evaluation is left out and the appraiscl macdce from the
point of view of the community, the cost of crop protciction must be
taken into account at any rate, i.e. regardless of whother the subsidy
continues or not.

The follewing measures correspond to the above-mcntiongd increase
of inputs from 60 D. to 143 D. (including plant protection) :
- Introduction of deep ploughing once a ycar

- Trebling of shallow ploughing frequcnce
(from 2 x a year to 6 x a year)

- Introduction of the application of 300 kg of
fertilizer in each subsequent year
~  Improve the quality of prunning (10 days inztezd cf 3.5)
4

- Intensification of plant protection to 1.5 applications
per hectare each year. Special attention will bo given
to wood pest treatment.

tThuﬁe inputs will be refincd or modified in the
light of the¢ findings of the planncd applied
research programme.
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In the Ceontral Region the inputs would increasc from the present
level of S50 Dinars per hectarc to 115 Dinars (including plint protection)
and would eventually reach the samc level as in thc North cxcept for
shallow ploughing (4 x a year instead of 6 x) and crop protcction
(16 Dinars per hoctare to 24 pinars in the North). The rcelevant figures
are prescnted in Table 2/1T in Annex II.

To the marked increase in inputs corresponds a considerchle increase
in yield pcr hectare as shown in Table 11 below:

TABLE 11

Increase of hectare yields in the Selectcd Zones

Covered by thc Intense Activities of the Project

e

" In kilograms per llectare
HRegion

Present | Target | Increcse

Northern - Lxtension 1,200 3,500 24300
Northern - Replgnta- | 1,000 5,000 4,000
Central - Extcnsion 1,000 2,500 1,500

Central - Regegggg" 1,000 2,500 1:5C0

The cbove hectare yields applied to the areas covere? by intense
pro ject activities show the foreseen production incrense. 1In the
Northern Region olive production would rise from 77 to 235 thousand
tons and in the Central Region from 100 to 250 thouscnd tons. Thus,
in the arens covered by intense project activities in the two regions
combined an additional 258,000 tons of olives could be produced. This
is a marked increase representing almost 50 per cent of preseznt national
olive production notwithstanding that the projcet covers 12 per cent
of the area under olive trees.

B Intense Extension and Training Activities on one Hectare
of 2 Model Farm '

1) Evolution of cost, gross income and benefit

The increase in cost per hectare, in hectare yields and in cost per
one kilogram of olives with respect to the extension/training scction
of the projcct programme, is shown in Table 12. This table reveals that the
proposed programme would involve a considerable incrcase in cash expendi-
tures which would not be compensated even by the incremcnt of gross income
in the first and second years if plant protection remaincd subsidized and
furthermore in the third year if this subsidy is withdrawn.




TABLE 12

NORTHERN AND CENTRAL REGIONS

Evolution of yUnit Ccst of QOlives With and

Without subsidy for Plant Protection

: Cost per Hectare Unit Cost of One
g:gtgrzezn in Dinars Kilo of QOlives
Year ' 7 Without | With 'ithout | yith
i Plant Protection 58 Plant Protection
North | Centre| North | centrel North|Centre|North|Centre| North|Centref
0 %2 g 60 L2 60 50 50 42 50 50
1 Yuil 10 76 63 132 69 63 63 110 69
2 16 13 85 68 141 84 53 52 88 65
3 2.1 o M o5 76 119 92 45 Ls 57 54
4 0.7 2.1 104 88 128 104 39 L2 47 50
5 - P 25 115 99 137 115 46 Lo v L6
6 Fi D 2.5 119 95 143 115 34 Lo 41 L6
i
] 1 f | )
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This cdevelopment called for cgution when working cut the programme
for the 'model" farm of 4 hectares in the North arné £ hectarcs in the
Centre. It was felt that in the ¥North the programme shoull start on
each farm on one hectare aznd in the Centre on two hzetarcs. Thereafter,
cne more hectzre should bec integrated in the programme c.ch yecr in
the North and two more hectares in the Centre.

Considerirg that on onc hectare the prograeme has zirzzly bzen
goirg on for 6 years in the Xorth and 5 years in the Centre, the whole

TOgramemc on one farm would, therefore, need 9 yezrs in the Horth and

P

8 years in the Centrz. On that besis detzailed tables have been worked
out (T=bles 3/II, 4/II, 5/II and §/I1 in innex II) figuring cut tke
cvelutior of producticn aud cost on & model farm of & hectores in the
Nortk and 8 hectares in the Centre., The evolution of bencfit reflected
in thsse detailcd tzbles is summarized in T=ble 135.

Table 13 r=vea tkat the farmer adopting thc -rogramme may
experience temporarily comsidercble difficulties, particulariy if the
subsidy is withdrawn. In thzt case in the North thc benefit would
digappear during the first year of the farmer's embarking upon the
scheme and reappecr only a2fter 5 years and exceed its rrescnt level

(% I
fi
rt
0

]
""h
n

Froz= Table 13 it fol t

credit arrangements without which it would mot be fecsiblc
if ths subsidy on cror pr . 5

however, suggest that in normal cond
position to repay his lozn between 6
tc the scheme.

2) Evolution of 2 Number of Farms ané Qther Area Covered

e

It is obvious that the programme in as far as the cxtension/
training activities ares concerncd cannot be started on 15,020 farms
in the North and on 25,000 farms in the C:ntre simultancously. A
special scheme was, therefore, drawn up to integrate only 2 linmited
number of farms in thc programme each year. This ycarly intaken
starts with 500 farms in the North and 750 in the Centre and gradually
grows to reach 1,750 ané 1,250 farms respectively in the .iorth and
Centre as indicated in Table 14. This table is complesiented by
Table 15 which shows the cummilative area subject to intense project
extension/training activities.



NORTH*RN AND CENTRAL REGIONS

Evolution of Benefit With and Without sSubsidy

on Crop Production

b e

Benefit per Farm in Dinars
Tear North subsidy Centre 3ubsidy
. Maintained : jithdrawn Maintained ithdrawn
| i
0" 48 48 L o | 80
1 32 i : 102 | 22
2 31 -81 : 86 -1C
3 50 -86 I 102 ; -1¢
b 96 -64 | 143 (i
5 | 3 4s 2 | W
6 1 233 | 53 I 205
7 :- 313 | 217 ! 383 ; 255
8 5 346 250 l Lo8 28
9 I 364 268 |

&
co
Y
o
@
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C. High Density Replantation/Regeneration 3chemes

A similar apvroach as to the extension/training vpurt of the
pro ject programme was adopted for the replantation/regeneration
scheme, i.e. first of all, costs and returns on one hectare wvere
analyzed. This was done in the North for regeneratiovn as well as
for the hizh density replantation alternatives. After carefully
comparing the results over a period of 15 years needec to ~titain
stabilized input/output ratio, the replantation was a’optec as a
mere efficient and more economic solution for the North. .s Table 16
indicates the regeneration alternative would eventually give
180 Dinars of gross income which would require 120 Dinars of cost
whereas the replantation would bring 300 Dinars of gross income
compared to 138 Dinars of cost.

For the Central Region, however, no replantation alternative
wes considered because of limited output potential (2.5 tons per
hectare compared to 5.0 tons in the North). The details of the
Central Region regeneration programme are presented in Tables 7/II
and 3/II in Annex IT.

The technical and economic parameters for one hectare have been
thercafter applied to a programme which starts with 200 hectares in
the North and 1,000 hectares in the Centre gradually increacsing so
as to cover the total area earmarked for the scheme in the MNorth in
the seventh year and in the Centre in the tenth year ([able 9/II
in Annex II).



NORTHERN AND CENTRAL REGIONS

nyumber of Farms and Area Entering Annually

the 2cheme of Project Activities

—_ NORTHERN CENTRAL NORTHERN AND CENTRAL
| Farms entering|Area in|Farms entering|Area in |Farms cntering|Area in
F the Scheme 1000 Ha thc Scheme 1000 _He. the scheme 11000 Ha
1 . 500 2 250 2 750 . b
2 750 3 500 L 15250 7
- 1,250 5 750 6 2,G00 11
% 1,750 7 1,000 & 2,750 15
5 1,750 7 1,250 10 3,000 17
6 1,750 7 1,250 19 3,000 17
7 1,750 i 1,250 10 3,000 b
& 1,750 ) 1,250 | 10 3,000 17
9 | 1,750 7 1,250 | 10 3,000 17
. 2,000 1 8 15250 10 34250 18
| TOTAL ! 15,000 i 60 10,C00 80 ] 25,000 140 |
L L .




NORTHERN AND CENTRAL REGIONS

cumulative Acreage Covered by

Project Activities

TABLE 15

o NORTHERN CENTRAL TOTAL
(In 1000 Hectares)
1 2 2 L
2 6 1
2 10 12 22
L 17 20 o7
S 2k 30 5k
6 31 4o 71
7 38 50 88
8 4s 60 105
9 52 72 124
10 ' 60 80 140
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IV. RECONOMIC APPRAISAL

The tables required for the economic appraisal ol the »rojcect
are presented in Annex III. Table 1/III of the Annex shows the
evolution of olive production by year and by type of intervention.
It goes from year O to ycar 22 covering the wholc¢ period during
which changes occur in production. After year 2 production is
stabilized, the last changes taking plece betwecn ycar 21 and 22
in the regeneration programme in “he Central Region. Table 1/III
is the basis for calculating gross income. As far as replantation
and regeneration schemes are concerned, incomes derived from wood
sales gnd inter-cropping should be added to the gross income from
olive production (Table 2/III). Wood sale and inter-crop:ing
incomes are rather important and contiibute essentinlly to tae
second ktalance of the project's gross income over the first ten
years of its duration when returns from olive production are
still far from their target level.

The cash flow based on these tables as well as on Tcble 3/IIX
in Annex III cpelling out the cost of plant protcction, by region
and by operation, js presented in Table 4/III. This lact teble
encbles one tc figure out and compare the project resulte in the
initial and in the final ycar of its duration. This comparison is
vresented in Table 16 which shows that the Projcct's ccornomic
results are fairly satisfactory. Gross income, per farm, rises from
64 to 176 Dinars or 175 per cent. The increase in cost, por hcctare
and per farm, although quite high, is in relative terms less
important than that of gross income thereby leaving adequate room
for benefit increase which would rise, per farm, from 67 Dinars
to 275 Dinars, and pcr hectare, from 12 to 30 Dinars, if the
subsidy on crop protection is withdrawn. Should this subsidy
continue, the benefit would rise from 89 Dinars to 383 ninars per
farm and 16 to 67 Dinars per hectarc. This is relatively ¢ very
high increase whiich would definitely contribute to malcing the
olive production sub-sector of the national economy an atircctive
proposition. In this context it is worth noting that most of the
farmers would achieve the above results about 8-9 years ofter
integrating the project.

As shown in Table 18 another positive aspect of the projact
consists in reducing the unit cost of olives produced.




NORTHERN REGION

comparison of Economic Results of Regeneration

TABLE 16

and Replantation of one Hectare of 0ld Trees

—;ear Regeneration (Dinars/ha.) Replantation (Hinars/ha.)
cost 31/ |Receipts | Benefits Cost 1/ | Receipts Benefits
1 576 600 24 476 600 124
2 20 15 -5 128 - -128
3 20 15 - 39 12 -24
L 27 b5 6 20 15 -5
5 L6 51 22 15 -y
6 56 2o 19 29 27 -2
2 68 105 37 50 L7 “3
S 87 120 33 e 4 60 3
9 106 150 L 82 90 3
10 116 180 6L 96 120 24
1 118 180 62 128 180 52
12 120 180 60 136 21C 74
13 120 180 60 146 24 ok
14 120 180 60 154 270 116
15 120 180 60 162 300 138
16 120 180 60 162 300 138
17 120 180 60 162 300 133
18 120 180 60 162 300 138
19 120 180 60 162 300 138
20 120 180 60 162 300 138
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TABLE 17
ggmpariscn of project Results
Per hectare and per Farm
; Yearf Total Per farm Por h:ectare
i 1(1000 D) ' in D in D
0 i 197 6.2 T 1,1 T
Production in 1000 tons k
| 22 i 485 16.9 T 2.9 7
1
0 ; 10,620 369 , o
Gross Income a ?—
22 3 29,100 1,012 j 176
T .
e
cost witk Plant Protection 0 | 8,690 302 1 %
! |
28 ! 21,205 737 | 128
Cost without Plant 9 2 8,050 280 l_ 9
1
| ) 4
Benefit (Subsidy withdrawn)__ o 1,930 67 i
| 22 |- 7,895 275 | 48
l - "
Benefit (Subsidy included) ! 0 Sy e 89 15
i 2P } 11,009 383 55




Unit cost of Olives during the Various Stages

of the Project'!s Duration

: !
“roduction of Olives in 1000 tons Lo 178 289 1447 L85
Cost in ]'Jith plant protection s B ; 14,7 ; 1742 T?QLW_ 21.2
mil}ion ‘yithout plant protection 8.1 10.3 l 1k, 2 ;17.2 118.1
Dinars ! |
v : . : : i
Ccost per yith plant protection Lo 73 50 | 45 1 bk
ton in ' \ 4 ]
e bs | 58 ; k9 | 38 | 37

Table 18 reveals that the projecect would succecd in cuttin cdown the unit
cost of olives from 49 Dinars per ton to 44 Dinars per ton or 10 per cent
if thc subsidy on crop protection is withdrawn an? from 45 Dinars to

37 Dinars or 18 per cent if the subsidy is maintained. rliis cut in unit
cost would make it possible to gradually increase salorics without
undermining the economic viability of tke sub-sector. This ies & rather
important feature of the project becausc this increcse in s.icries is
likecly to become 2 necessity in tinre.

The above cut in the unit cost of olives, howuv:r, is not the same
in the two regions involved and differs also by type ¢ opcration ae
revealed in Table 18 which summarizes and compares th: basic results
of the project in its initial and finel year by region and by kind of
intervention,

According to Table 19 the cut in unit costs is most irportant
in the replantation operation in the North wherc costs per ton of olives
would decrease from 50 Dinars to 34 pinars per ton or by 32 oer cent
if the subsidy on crop production is withdrawn and to 29 ninars or by
42 per cent if it is continucd. Thils rather drastic cut in costs is
linked with the¢ high yield per hectare foreseen in thic opcoration
(5 tons of olives per hectare) whorcby the '"fixed' costs ner hectrre
are spread over a considerably larger quantity of clives produced
than is the case in their operations of thc project.

If thc subsidy on crop protection is maintained, the orojzct's
other intcrventions would also secure 2 satisfactory lovering of unit
costs. This is valid as w:11 for the promotion/extension nrogrammcs in
the case of the subsidy being withdrawn whereas in this cise the
rereneration scheme in the Centre would not cut down unit costs at 21l
(increasc from 42 to 45 Dinars per ton).




NORTHERM AND CENTRAL REGIONS

Summary of Project Results by Operation

TABLZ 19

‘Promotion and Extcnsion

~crlent- Regene-

ven ' i —~ ~tion i ration
i l North Centre North jCentre
i —
‘ - 8 2
Production in 1000 tons . e ? 2 ! 9
22 | 2 200 25 S0
i 0 l 4,32 | 480 ; 0.30 | 1.20
. : 2 [ :
Receipt in million Dinars i 22 | 12.60 j 12.00 ! 1.50 l 2.00
h— | z
cost without plant { o | 3.60 ‘ 3.36 | 0«25 | 0.84
p?otegtlon in million 22 . 7.14 : 7.92 : - .73 i 1.92
Dinars 1 ; i
Plant protection ccst in 0 - | 0.0k i w FAllS
a2 S0l Tnare 22 1.k 1.27 | 0,12 ¢ 0.32
& ‘
o, ] ! I
Totol cost in million o ' 3.60 ; 3.90 | 0.25 | 0.84
Miases. L/ 22 8.58 9.19 . c.85 ' 2.2k
A - - {
Benefits in million Dinars ! 0 O 12 0.SC 1 .05 . 0.36 E
NS SuEs Aty PonsIfctan) 22 | b2 C.81 ! 0.65 = 0.76
Ccost without p_ant 0 20 : b2 | o0 ; b2
protection in Dinars per toqg 5, . 34 4o 29 38 |
Total cost including 0 | 50 L9 i 50 _ Lo
plant protection in ' : .
Dinars per ton 22 41 ; Lo : 34 i 45 i

Y

Projcct cost not considered.




The cash flow incremcntal costs and benefits are »res.nted
in Teble 5/1II1 in Annex III and suamarized in Tabie 20. This
table reveals that the project's internal rate of return is 19 per
cent which is & comparatively high rate for arboriculture. This
rate could be 42 per cent if the¢ subsidy on crop vrotecticon remcins.
In foct, for the time being, this subsidy holds valid and its
withdrawcl may occur only in due course. Therefore, the pericd of
such a possitle withdrawal would depcnd on the trcal® intornal rote
of return which would be within the¢ range of 19 to 42 vnur ccent as
far as thce foarm level is concerned. From the point of view of the
community the internal ratc of return is 19 per ccnt notvitlistanding
whether the subsidy is withdrawn or continued.




Summary of Project Results

Increnental cost in million Dpinars
Incremental benefit in million D.
Discount rate

Fresent worth of cost in million D.

Present worth of benefit in million

Internal rate of return in ¢

Present worth benefit/cost ratio in ¢

W7ith subsidy on
crop protcction

dthout
Subsidy

D.

135:5
85.1
3551
6.3
0.3
2.82

b2

-4
176.3
L6.3
12.1
ho.3
3.6

3.83
o




ANNEX I

Tables on olive production in Tunisia
its position in naticnal economy past

evolution and prospects for development

(Tadblcs 1=1 to 9-I)



GROSS DOMESTIC PRODUCT (GDP)

BY ORIGIN

GDP at factor cost in constant 1972 prices
Year

Agriculture Other sectors Total
1973 199,?7-‘ B 882,7 e 1082, 4
1974 235,35 948 ,1 1181, 4
1975 229,2 1073,3 1302,5
1976 250,5 1180,9 1431,4

Percentages

1973 ‘ 18;1:‘~—‘ 81,6 10626
1974 18,9 911 100,0
1975 17,6 82,4 100,0
1976 17,5 82,5 100,0
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Table 2-1
FOOD AND OVERALL
COMMODITY EXPORTS
(1972, 1974 and 1976)
1 In million Dinars
Year e o ot ot e e
Food Other Total
1972 61,9 88,4 150,3
1974 100,6 29711 397,7
1976 68,9 282,6 351,5
Average L 722 222,7 299,8
Percentages
A i — R
1972 1,2 58,8 100,0
1974 2543 74,7 100,0
1976 19,6 80,4 100,0
Average 25,8 74,2 100,0




OLIVE OIL AND OVERALL

FOOD EXPORTS

— . — — T S i s T el . T e S . W

In million Dinars

Year T ! M

Olive oil Other Total
1972 ‘“‘L}:}‘“”“ EO,QMJ‘ h 61,9
1974 71,7 28,9 | 100,6
1976 36,6 32,3 68,9
Av;;age hl ‘};i:éhh- -‘27,4. ) B 71,2

Percentages

1972 ’”'*“‘;&;Lf~“““‘“““;grg*“‘T 100,0
1974 21,3 28,7 100,0
1976 53,1 46,9 100,0
Average e 24T5 35,5 h u 100,0
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Table 4-1I
EMPLOYMENT IN OLIVE
PRODUCTION
(Average 1972 - 1975)
TP, Aol B o Manpower
Fei. Maintenancs of Harvestin Total GQU1V31:nt
olive tree yields & in 1000
Northern 3320 2485 5815 19,4
Central 6700 3015 9775 32,6
Southern 18420 94320 27850 92,8
Total 25450 14930 | b3kko 141y, 82/
1/ Using 300 working days a year as a conversion ratio.
2/ Total number of population active in agriculture was estimated

in a 1975 survey at 513.000.
(Figured from the Fifth Plan of Economic and Social Development)

P
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Table 5-1

FARMS SPECIALIZED IN OLIVE PRODUCTION

BY SIZE OF TOTAL ACREAGE

Grou?s o? farms Boabes o P Percentage
by size in hectares Share
0O - 2 13 710 14,6
2 =« 45 45 400 49,4
10 = 50 31 180 557
50 - 200 3 220 304
200 and more 490 0,5
st o i R b S a sl —

TOTAL 94 000 100,0

Source: Minictry of Agriculture: "Enquéte Agricole de
Base 1976
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OLIVE PRODUCTION BY REGION

(1970/71 - 1976/77)

Table 6-1

Olive production in 1000 tons

Northernl Central | Southern | Total
1970/71 32 | 86 263 381 |
1971/72 120 227 45l 801
1972/73 41 86 169 296
1973/74 84 184 305 913 |
1974/75 b7 165 253 L65
- 1975/76 110 213 480 803
1976/77 72 130 209 411
Average 1570/?1—19?6/?? 72 156 305 533




Table 7-1

Estimated consumption of edible oils

(1976 - 1996)

Year 'Population in|  Annual consumption | Edible oils in
| 1o0eal ; of edible oils cquivalent of
- olives in 1000 t.
' | Per capita in| in 1000
| | kilos i tons
| s — W——
| | |
1976 | 5737 18,7 ¥ | 102.3 537
|
1 I
1981 | 6437 19,8 = | 127,5 638
i
1986 | 7146 20,3 | 145, 1 726
i
1991 7893 20,5 | 161,8 £09
|
1996 | 8617 20,6 | 1275 888
| |
1/ Fifth Plan of Economic and Social Devclopment estimates
g/ Adjusted figure of the 1975 food consumption survey which gave

18,5 kg of cdible oil per head

Assuming 20% extraction rate
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NORTHERN REGION

Table 8-1

OLIVE PRODUCTION POTENTIAL

IN SELECTED ZONES

BY PROVINCE

T Y ]
i | ,
; \ Gross product in 1000 D Index 1981 1
: 1972 = 1
Province| Year L 197 00) |
! r T T f
! ; Selected | Other | Total Selected Pther | Total |
b | Zones | zones| Zones | zZONCS |
! | ! T \ 1
i i | |
| Tunis | 19721 8k 1 316 i 2 160 t i
i . i
; 5 19813 3 156 3 7204 i & 860 57k | 282 | 318 !
| i | | =
] ] {
| Beja | “"’“1 - 160 | 59% | |
f { | |
! ! . ) , i :
; | 1981 2 246 215 % 2 461 516 | 13k W14
Q ? | ' 3 !
| Jendouba | 1972 259 103 | 362 :
& t f
1981 1 C58 164 | 1 222 409 E 159 | 338
| kef 1972 | 537 | 537 |
1GR1 | 56L | 56k | 105 |
Nabeul tQVPI 15 1 2kh | 1 459 |
19811 711 1915 | 2 626 5% l 154 | 180
{ i : |
Bizerte | 197?[ 165 174 329 » |
*9911 732 239 971 et | 137 | 286
‘ 1
TOTAL y 1972) 1 887 3 564 | 5 451
= .
1w%1; 7 903 6 301 11 704 L1g 194 270
]

Sourcet

Office ationnl de 1'Huiles "Inpventeire de 1'0livaac Tunisienne™

vol. 2 (October 1975)
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Table 9-I

CENTRAL REGION
OLIVE PRODUCTION POTENTIAL
IN SELECTED ZONES

BY PROVINCE

: E Gross product in 1000 D | Index 1981 1
Province | Year L i (1972=100)
: , | ! | i
. i Selected Other| Total | Selected| Other ! Total
! . Zones Jones | ! Zones Zones,
; | L i !
| - 1 ! | |
Sousse | 197212 130 | 5 141| 7 271 | | |
; . | |
19813 398 | 6 82110 219 | 160 % 135 | W1
l | ] ] ;
Kairouan | 1972 1 1 755 191 1 946 | | |
1 | | i |
| | | :
| 1981 3 415 217 | 3 632 | y95 | 114 | 187
; | , | | '
Kasserine| 1y/e ' %99 | 97| 896 | ¥
{ 1981 | 1 433 1021534 | 179 | 105 | 171
i ! ? !
# | |
! ; ! i
TOTAL | 1972 n 684 5 429 10 113 | 7 i
] { { { I
| | |
! 1981 | 8 246 7 140 N5 385 ? 176 132 1152

Source : Officc National de 1%Huile : "Inventairc de 1'0livaie Tunisienne"

Vol. 2 (October 1975).
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ANNEX II

Tables on conception of the project, its tecimical

and economic parametres and scheculing.

(Tables 1-II to 9-1II)




NORTHIRN REGICN

Inputs and Cost on one !lectare of (Qlive Orchard

T/DBLE 1-17

1§

rrotection cost

- -
Input or Operation Ju;. s jeer o Yoar 6
l Frice lQuantit Cost in Svkntls cost in
] ~ i 28 pinaps | % Y| pinars
Deep ploughing . 2D/hour - | - 1x2 hrs L
Shallow ploughing | 2D/hour! 2x1 hr - G6x1 urs 12
' Z l
‘eeding | 10D/ha | 1 10 | 1 ' 10
: |
Manuye 10D/ha 5 - 10 - | -
Fertilizer 50D ton - - D:3% § 15
Application of fertilizers 1 Dinar - - ! 2 ap- i 2
l applica- | plica-
i tion : i tions |
Trimming . 2D/day 8.5 d E 17 15 days 20
PR |
sub-Total I ; ; b1 | i 63
Crop Protection 16D/ap- ! - 11.5 ap- .24
plica- | ! plica-
tion | ' ‘tion
i
! !
sub-Total II i S . 87
I
Harvesting | 16D/ton ' 1.2 t | 19 3.5 t 56
T i T
Total I without plant ; ! ¢ 4 :
protection cost . | =0 | p 119
P i - - -
Total II with plant . 3 |
r | : | 60 143
: [
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T:-i.BLE "i"lI

CENTRAL REGION

Inputs and Cost cn nne Hectare of Olive Orcherd

protection costs

Year O Tear
Input or Operation ; giize P A B Csst
ti i qunntity | >
} NQuantity Nimame | 22 ItltJ!Dinars
Deep Ploughing éZD/hr . 1 hr e < hrs ! -
shallow ploughing , 2D/hr | 2 urs b Lours | 8
leeding }10/ha i 1 ha 10 | 1 ha 10
Fertilizer | 50D/ton - - I Ceo t 1 15
Application of fertilizers | 1n/appli-i - - i 2 appliqd 2
cation i | c&tlonsl
Trinming 2D/day ! 5 days' 10 } o daysi 20
Sub-Total I ? i 26 | l 59
; . - A r
Crop Protection - 16D one | 0.5 : 8 i1 F 16
plication | | |
Sub-Total II | o | 75
. i ‘ H
Harvesting 16D/ton | 1 ton 16 | 2.5t. | bo
TOTAL I without crop i ; f
4
protection costs | ° ! ; i
I : B "
TOTAL II with plant ; ! ;
I
1




1

ol

TABLE 5-11

NORTHERN REGION

Olive Production Development on a Model Farm with

4 Hectares of Olive Trees in Selected Zones

Year

Yield per Hectare in Metric Tons

W 0~ O\t & W N 2

Ha 2 Ha 3 Ha 4
N 1.2 152
[ (- o P
1.6 Yl
& 146 1.2
247 " i O

.1 2.7 2x?
2.5 3.1 =
3.5 3.5 31
3.5 5.5 345

]
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TABLE 4-1II

CWNTRAL REGION

Qlive Production Development on 2 Model Farm with

8 Hectares of Glive Trees in 3Selected Zones

i Yield per lectare in Metric Tons
Tectares *+ : : — i
IR ERE
; E T
1 {958 17131471 28 28] 251 250 2.5
2 110 [1.3011.7( 2.1! 2.5] 2.5 2.5 2.5
3 190 [10) 143 1.7 2] 2.51 2.51 2.8
¥ C9%0 | 1%0]13 ] 1.9 2.1 2.5) 2.5] 2.3
5 170 | %0] 1.0} 1.3] 1.7 ] 2.4 2.51 2.5
6 |1.0 1.0! 1.0 1.5; a7 | 2211 2.5 ] 2.5
7 1 1.0 1.0; 1.0 | 1.0f 1.3 .7 | 24 29
8 11,0 j 1501 140 | 1.0f 1.3 é 1.7 | 2.1 2.5
: ? s : i ‘
8.0 ! 8.6110.0 t12.2i15.2 ;17.6 19,2 [ 20.0
' 1 T i
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NORTHERN REGION

tvolution of Cost of 0live Production on a Model 'arm

with 4 Hectares of Orchards in Selected 7ones

Cost 'ithout Crop Protection

Crop Protection Cost

!

Year cost in Dinars per Hectare in Dinars per 'ectare
| Ha 1! Ha 2 | Ha 3 Ha 4 | Tvtal |Ha Ha 2 | Ha 3 Ha 4 { Total
0 60 60 60 60 240 - - - - -
1 76 60 60 60 256 56 - - - 56
2 85 76 60 60 281 56 56 - <« | 112
5 95 85 76 60 316 2k 56 56 -~ | 136
L 104 95 85 76 360 24 2L 56 6 | 128
5 113 | 104 95 85 397 24 24 5¢ 56 | 128
3] 119 113 | 104 95 431 24 2k 24 zl 96
v 119 e 113 104 470 2L 2L 24 2l So
8 19 | 119 [ 119 119 476 2k 21 24 24 26




CENTRAL REGICN

tvolution of Cost of Olive Production on a jModel Farm

with 4 Hectares of Orchards in Selected Zones

to 16, 32, 48 and &4 pinars per farm in the 1st, ’rd,
5rd and Wth year respectively.

Cost without crop protection Crop Protection Cost
cost in Dinars per Hectare in Dinars per Ilectare
Year —_
Hectares Hectares
142 | 344 | 546 | 748 | motal | 142 | 344 | 546 | 7+ | Total 1A
o | 84| 84| 84| 8k 336 16 16 161 16 | 6L
1 126 84 84 84 378 32 16 %1 16 8¢
2 | 136 | 126 84 84 430 32 32 16 | 15 26
3 | 152 | 136 | 126 84 4g8 32 32 32 | 16 112
L | 175 | 152 | 136 | 126 589 32 32 321 32 128
5 | 198 175 1 152 136 661 z2 32 32 ] 32 128
6 | 198 | 198 751 152 | &3 32 32 e ] 2 128
7 {198 | 198 | 198 | 175 769 32| 32| 32| 32 128
8 198 198 98 | 198 792 32 32 32 32 128
! l
i ! i
1/ Additional treatment due to project activitics amcunts
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CENTRAL REGION

T_'quLE ?"‘ Il

rvolution of Cost of Regeneration of one ‘ectare

(In Dinars)

Stgﬁging izzgil;n- srey Harvest-
Yoar | . 1ated Ploughingrcluding Trimming irotec:--;ng Total
Cost appl'on i

1 Loo 12 - - - - L3k
2 - 12 - - - - 16
? e 12 - 4 L - 20
5 - 12 - 6 L Ly 26
5 - 12 12 6 b4 o 2
6 - 12 12 8 5 12 50
7 - 12 12 10 8 1 58
8 - 12 12 14 10 20 5
9 - 12 24 16 12 2k 03
10 - 12 2k 20 16 23 100
11 - 12 24 20 16 . % 10h
12 - 12 24 20 16 36 106
13 - 12 24 20 16 Le 112
14 - 12 24 20 16 e 132

i )




CENTRAL REGION

rvolution of Gross end Net Income of

Regeneration on nne Hectare

(In Dinars)
Racelipts Cost Benefit

 Year fiood | Inter nlives|Total | Crop Protection Crop Prctection

el s Tncluded |Excluded’ Included | Txcluded
| |

1 1600 - - 600 L3k 3L 156 166

2 - 19 - 15 16 16 -1 -]

3 - 15 - 15 20 15 -5 -1

“ - 3 15 30 26 2z - 3

5 - 12 30 LS L2 38 > 7

6 - - 45 L5 50 ke ~5 i 1

7 - - 60 60 58 50 '| 10

8 | - - 75 75 75 65 . | 10

9 - - 90 90 88 76 2 { 14

10 | - - 105 | 105 100 8L s | 21
11 - - 120 120 | 108 , 88 16 | 32 |

1: * - 135 135 | 108 | 92 27 43

3 | = - 150 =1 { 142 ' 96 38 ! 54
14 i - - 15¢ | 150 | 112 * 96 5B ! 5t |
L LA . ]
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FORTHERM AND CENTRAL REGICI!S

Area of Replantation in the North and

Regeneration in the Centre Fntering the Scheme

Year | Lo anted | megemeraped | TOtAl
i
1 200 1,000 1,200
2 boo 2,000 2,400
3 600 2,000 2,500
~ 800 2,0C0 2,800
5 1,000 2,000 3,000
6 1,000 2,000 3,000
7 1,000 2,000 3,000
8 - 2,000 25000
9 - 2,000 2,00C
10 ! - 3,000 3,000
TOTAL 5,000 20,000 25,000




ANNEX III

Tables on cash flow and economic appraisal

(Tables 1-III to 5-III)
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Table §=-II1
NORTHERN AND CENTRAL REGIONS
Olive production in zones
covered by the project
(in 1000 metric tons)
Extension activities Rep?an- i Reggne— !
. Year oo tation | ration I Total
North Centre ; ) »

0 72,0 80,0 5,0 20,9 | 177,0
1 72,0 80,0 4,8 19,0 175,8
2 72,2 80,2 L4 17,0 | 173,8
3 73,0 80,8 3,8 15,0 1726
L 74,9 82,5 3,0 13,3 173.,7
5 77,8 86,0 20 12,0 177,8
6 85,3 91,9 140 5142 189,4
? 94,7 100,5 0,2 11,0 206, 4
8 106,8 1.9 0,5 11,3 230,
9 120,9 124,5 1,2 12,0 258,6
10 136,2 138,7 2,2 12,3 289,4
11 152,2 153,5 3,8 16,0 325,5
12 167,8 167,8 6,0 19,5 361,1
13 182,0 180,3 8,6 25,3 396,2
14 193,7 190,0 115 30,0 L25,2
15 202,0 196,0 14,5 34,3 L46,8
16 206,9 199,0 16,6 38,0 460,5
17 209,2 200,0 20,1 k1,3 4L70,6
18 210,0 200,0 23,0 44,0 477,0
19 210,0 200,0 24,5 46,3 480,8
20 210,90 200,0 25,0 L8,0 483,0
21 210,0 200,0 25,0 k9,3 L83%,3
22 210,0 200,0 25,0 50,0 4L85,0
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NORTHERN AND CENTRAL REGIONS

Table 2-I1II

Development of gross income in areas

covered by project activities (in 10C0 Dinars)

Yaus Olives 1 ;E}? of wood and ?2ﬁi? E?ogf Total
i Nortn | Centre
0 10620 - - 10620
1 10550 120 ; 600 14270
2 10430 , 240 1215 | 11885
3 10360 | 363 1245 11963
b 10420 LES 1275 12184
5 10670 616 1305 12591
5 113560 629 l 1320 13309
"7 12384 645 | 1320 14349
8 13810 57 } 1320 15187
9 15520 66 ? 1320 16906
10 17360 60 1970 19340
11 19530 | 45 135 19710
12 21670 1 30 105 21805
12 23770 13 b g 23865
14 25510 - 45 25555
15 26810 l - - 268
16 27630 - - 27630
17 28240 - - 28240
18 28620 - - 28620
19 28850 - - 28850
20 28980 - - 28980
21 29060 - - 29060
22 29100 - - 29100

A

L

SEEEEEE |

-

1) Using constant price of 60 D per ton of olives'®
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Table 3-III

NORTHERN AND CENTRAL REGIONS

Subsidy for crop protection treatment
e

(In 1000 Dinars)
Promotion and extension| Replantation | Regeneration
Yeer Total
North Centre North Centre
0 - | 64o . & 640
. 1 28 64k - - 672
98 - - 754
1 B 907
2 12 1154
5 20 1447
8 30 1746
12 Ly 2062
20 62 2352
27 8L 2629
31 116 2927
38 144 3105
48 180 3170
55 204 3158
62 228 3068
70 252 3035
76 276 3066
80 298 3092
80 208 3102
80 320 3114
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Economic results in the Zoncs

covercd by the projecct

(in 1000 Dinars)

Tabie 4-III

Gross : Cost ex- Crop pro-! Totall Project| Total | Benefit | Benefit
Year incomel cept crop tection farm | cost cost ! with without |
E protection | (subeidy) cost ‘ subsidy | subsidy

0 10620 8050 640 8690 | - 8690 2570 1930

1 11270 8546 672 9218 | 60k 9822 2120 14438

2 11885 9069 754 9823 | 548 10371 2268 1514

3 11968 9238 907 10145 | 381 10526 2349 1442

L 12184 9535 1154 10689 | 381 11070 2268 1114

5 12591 9922 1447 11369 | 381 11750 2288 841

6 13309 | 10457 1746 12203 | 281 12584 2471 225

3 1349 | 11174 2062 13236 | 381 13617 2794 732

8 14187 | 11554 2352 139C6 | 381 14287 3252 . 900

9 16906 | 12429 2629 15058 | 381 15439 L4096 1467

10 19340 | 13866 2927 16793 | 381 17174 5093 2166 |
11 19710 | 13709 %105 16814 | 381 | 17195 5620 2515 |
12 21805 | 14731 3170 17901 | 381 18282 6693 3525
13 | 23860 | 15632 2158 18790 | 381 19171 | 7847 14689

14 25555 | 16256 3068 19324 | 381 19705 8918 5850

15 | 26810 | 16863 3035 19898 | 381 20279 | 9566 6531 |
1 27630 | 17139 3066 20205 | 3%1 20586 | 10110 70LkL

17 28240 | 17414 3092 20506 | 381 20887 | 104L4S 7353

18 28620 | 17562 3102 20664 | 381 21045 | 10697 7595

19 28850 | 17636 3114 20750 | 381 21131 | 10833 7719

20 28980 | 17680 3114 20794 | 381 21175 | 10919 7805

21 29060 | 17698 3114 20812 | 381 21193 | 10981 7867
22 29100 | 17710 3114 20824 | 381 21205 | 11009 7805
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Insremental cost
without plant
protection cost

Incremental cost
includi
protection cost

e -
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Project Results

Table 5~I1I

- -

rg plant

Incremental bene
Plant protection

fit

Year
Present
1000D worth 1000D
at 35%

1 1100 814 1132
2 1567 861 1681
3 1569 €38 1836
L 1866 562 2380
5 2253 502 3060
6 2788 461 3894
7 35C5 429 4927
8 3885 352 5597
9 4760 220 6749
10 6197 308 8484
11 6040 223 8505
12 7062 193 9592
13 7963 161 10481
14 7587 114 10015
15 9194 102 11589
16 3470 78 11896
17 9'745 59 12197
18 9893 ke 12355
19 9967 33 12441
20 10011 25 12485
21 10029 18 12503
22 12515
176314

Subsidized Not subsidized
Present
er:g% 1000D igiign:t 1000D 5§§i§n§t
35% 35%

1011 -540 | =333 -482 | =430
1340 -302 | =166 =416 | =332
1307 -221 -90 -488 | -347
1512 -302 -91 -816 | =519
1734 -282 -63 1089 | -618
1973 =99 -16 -1205 | -610
2229 224 27 | =1198 | -5k2
2260 682 62 | -1030 | -416
2434 1526 102 ~463 | -167
2732 2523 125 236 76
2445 3050 112 585 168
k62 4123 112 1593 k09
ALTVY. 5277 107 2759 632
2049 6348 95 3920 802
2117 6996 78 | 4601 841
1940 7540 62 5114 83l
1776 7875 48 5423 7990
1607 8127 37 | 5665 | 737
1444 8263 27 5789 672
1294 8349 21 5875 609
1157 8411 13 5937 550
1034 8439 11 5965 493

L0267 86097 282 46275 | 3556







