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Abstract

The cost of aerial application was greatly affected by the number
of operations executed annually and the level of utilization (flying hours/
operation). Such conclusion stemmed from the generalized assumption
that emerged in 1990 to spray the whole cotton area using either fixed-
wing planes represented by Kruk (PZL - 106 AS) or helicopter represent-
ed by (Mi - 2).

105 and 141 % increase in cost were recorded for multi-
operations / year and single operation / year by means of Kruk and (Mi-
2) , respectively - at 50 flying hours . At the actual level (117 hrs.109
hrs), the increase was 65% and 104%. At 500 flying hours, 20% and
39% were recorded. However, the majority of local operators could be
classified under the category of single-operation per year.

Concerning the volume of ag-aviation activity, the sprayed area
was subject to successive reduction during 1987/1991 due to change
in strategy of application by the Ministry of Agriculture. The circular -
protective spraying of the whole cotton area was replaced by a selective
spraying of only the infested plots, thus returning back to ground equip-
ment after certain degree of modernization.

The calculated percentage of reduction in ag-aviation utilization
ranged between 50% to 89% for all governorates with an average of
70% for the whole country.
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INTRODUCTION

The Egyptian cotton yield represents 3.7 % of the world production of cotton,
where the area cultivated is about 17% of the total area, and its production repre-
sents 70% of the agricultural exported materials. (Anonymous 1987).

National operators of aerial spraying are nowadays suffering from the suc-
cessive increase of costs, for the offered prices of this service do not match the
level of cost increase, a matter that was reflected negatively on the progress of
this service in Egypt (Elhakim 1992) . From the economical point of view, it is im-
portant to put some emphasis on the actual costs of aerial service directed to cotton
insect control using fixed-wing planes and helicopters. The results of the economic
study might assist both users and operators to understand better the benefits of
such sevice, thus reactivating it for the sake of the national economy . The present
work evaluates the recent economics of ag-aviation in Egypt. Actual costs of aerial
operations were calculated at various levels of utilization, with a special reference
to the cost of certain modern ground equipment for comparison.

MATERIALS AND METHODS

1 . Costs and revenue of spraying cotton applications
1.1 . Cost of aerial spraying

The actual costs of spraying application during the season 1991 were collect-
ed and calculated as shown in Table 1. The seasonal cost of application prices of
fixed-wing plane (Kruk) and (Mi -2) helicopter were estimated at several levels if
seasonal and annual utilization ranged between 50-500 flying hours .(Tables 2 A,B).
18% interest was considered as the dominant rate accepted by the commercial
banks during 1991, with no additional margin of profit. The profitable price was es-
timated after reduction of 3% tax fee.

1.2 . Revenue of aerial spraying services

Table 3 presents the actual prices paid by the user (Ministry of Agriculture)
to the oprators during 1971-1991. Prices were expressed in US-dollar because the
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Table 1. Cost of aerial spraying of the whole cotton area (320 thousand fed.) by means of

fixed-wing planes or helicopters during 1991 season.

Productivity, fed./h 215 170 mean practical value (LV application)

Rate of performance, fed /day 950 700 mean practical value(LV appliation) lone pilot

No. active aircraft 34 46 spray cycle = 10 days

No. reserve aircraft 8 11 25% of active fleet

Total fleet of aircraft 42 57

No. of spray cycles 3 3 actual figure in 1991 season

Total sprayed area, fed 960000 | 960000 | Basic area = 320000 Fed.

No. operational flying hours. 4465 5647 | perseason (Total area/ productivity)

No. ferrying hours 447 564.7 | 10 % of operational hours

Total flying hours 4912 6212 | per season

flying hours /aircraft 116.95 | 108.98 | per season

Fuel consumption, lit/h 165(3) | 280(4) | (3) fuel 100 LL ; (4) Fuel Jet Al

Cost of fuel & oil, LE/h 230 200

No. working centers/airstrips 4/40 4/55 distributed in 12 governorates

Seasonal fixed cost (5) , LE 4 months / each aircraft

A/c depreciation(6) 10656 | 31080 | (8%) +3

A/c Insurance (6) 13320 | 38850 | (Hull & TPL 10%)

Depreciation of equipment 920 920 ((20%) + 3) 15 Bar./Pump. equip. = A/Cx20%

Head office & Administration 1619 1193 | per one aircraft

Total fixed cost per A/C 26515 | 72043 | per flying hour

Total fixed cost /hour 226.72 | 661.07

Variable cost , LE/h:

Crew allowances (6) 100.00 | 183.15 | including full accomodation & insurance

A/C spare parts 31.96 93.24 | including custom fees (0.3% of Depreciation)

Means of Transportation 36.00 48.00 | Hired Locally

Ag. workers & guards 43.80 58.40 | Including Cost of protective clothes & Insurance.

Fuel & oil Aircraft 255.0 210.0 | including transport. Installation/governorates

Reserve, 2% 9.33 11.83 | minimum

TOTAL 476.13 | 604.60

Total net Cost, LE/h 702.82 | 1265.72| fixed & variable costs

Net cost , LE /fed 3.27 7.45

Price , LE / fed 3.86 8.79 With a marginal profit : 18%, for three guaranteed
sprays

Offered price, LE/fed 3.98 9.06 Including 3% Taxes

(1) A/C price = $ 120000, (2) hel. Price =
= LE 3.33 (6) In ($) Bank rate of interest (

$ 350000 (5) Rate of exchange 1 USD
1991) 18%
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biggest portion of cost components (i.e.) depreciation , spares, hull, insurance,
crew, overhaul, ... etc). were spent in foreign currency.

The main sources of the tabulated data were the archivium of the Egyptian ag-
aviation companies, Negm (1983) , Elhakim (1992) , Gabir (1975 - 92) and Gabir
(1991); in addition to personal communications with the Department of Locust
Affairs and Agro-aviation, Ministry of Agriculture and Department of Plant Protec-
tion, Faculty of Agriculture, Ain Shams University.

1.3 . Cost and production of certain ground equipment

In order to compare the cost of aerial spraying with the cost of ground appli-
cation, seven conventional and new (under test) ground spraying equipment were in-
vestigated during the insecticide spraying programme of cotton. Daily rates of per-
formance and costs of operation were estimated and recorded in Table 4 . Techno-
operational data of the mentioned spraying techniques were preseneted also in the
same table.

RESULTS AND DISCUSSION

Tables 1 and 3 present the cost and revenue of the aerial spraying operations
of cotton during 1991 season. The component forming the actual cost of low volume
aerial services either by Kruk plane or by Mi-2 helicopter for the whole cotton area
are présented as an actual example. Seasonal fixed-costs were calculated on basis
of multi-operations per year at the practical levels and limitations encountered in
Egypt. Total fixed cost was estimated per each flying hour of single aircraft from
the used fleet. The total net cost using Kruk and (Mi - 2) helicopter was 3.27 and
7.45 L.E./Fed., respectively.

By adding a minimum marginal profit of 18% and the commercial industrial
taxes of 3% the aerial services could be offered at 3.98 or 9.06 L.E. /F with same
arrangement , as a minimum price with no extra margin of profit. The required per-
centages of foreign portion in the net cost was 48.0 and 72.5% for Kruk and Mi-2
aircraft, successively which covers the aforementioned foreign expenses.

In figures, the foreign costs per feddan were 0.47 and 1.62 US$ successively.
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Tables 2A and 2B show the estimated prices of low volume aerial spraying by
means of fixed -wing plane and helicopter at several levels of utilization (50-500
flying hours) for a single operation /year and multi-operations/ year. Estimation of
the tabulated prices was made under the general basis of calculations as mentioned
in Table 1.

Two main factors which evidently affected the net cost of aerial services un-
der the local operational conditions were the level of seasonal / annual utilization
and the number of annual operations (single or multi-operations). Both factors could
in the end affect the total number of flying hours utilized per annum at the level of
50 flying hours. The percentages of increase in prices between single operation and
multi - operations were 105.4% and 140.9% for the fixed-wing plane and helicopter
, respectively. At 500 flying hours, the percentages of increase were 20% and 39
% at same arrangement. At the traditional level of utilization, such percentages
were 65.0% and 104.3% at utilization level of 116.95 and 108.98 hours/season for
Kruk plane and Mi-2 helicopter, respectively (Fig.1).

On the other hand, increasing the number of flying hours from 50 up to 500
hours caused a great reduction in prices under both single and multi operations.

The revenue of aerial services during.the last 20 years expressed in values
paid by the user to operators are recorded in Table 3.

Due to ‘the strong competition between local operators having aviation capaci-
ties exceeding the actual requirements of the market, the price level started to de-
crease (Table 3). This was reflected on their performance and later on their stabili-
ty and efficiency as shown by poor and improper utilization of their owned fleet of
aircraft.

Concerning the level of prices in Egyptian pounds paid during 1971-1991, an
increase of 989% was realized during this period.. However this increase was os-
tensible because about two-thirds of ag-aviation costs were spent in foreign curren-
cy. Consequently, real analysis should be based on prices expressed in foreign cur-
rency. In this case, the level of prices increased to about 120% during 1971- 1985,
in addition to 60-80% of foreign currency paid to cover foreign expenses.

In general , the price was reduced by 33% during the period 1986 and 1991.
This was associated with a portion of foreign currency (40%) in 1986 that reached
zero percent in 1990/91.
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Fig. 1. Estimated price of LV aerial spraying services in Egypt during 1991
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Table 4 shows the techno-operational data and cost of utilization of seven con-
ventional , new and experimental ground spraying techniques used for controlling
cotton insects during 1991 season. The rates of performance ranged between 3.00
and 20.0 feddans with an average of 9.57 feddans during six daily working hours,
i.e. 1.60 f/h, which represents 0.67 % and 1.12% from the average productivity of
Kruk/ Antonov and Bell/Mi-2, successively.

The operation average cost of the ground equipment techniques was L.E. 3.38/
f in comparison with an average net costs for Kruk plane and Mi-2 helicopter L.E.
3.27/f and L.E. 7.45/f, respectively. It seems that the costs of operation using
ground equipment and fixed-wing plane were very close to each other and repre-
sented approximately half the helicopter's cost, regardless of the superiority of
spray quality and specific bioefficacy obtained with helicopter.

CONCLUSION

From the economical point of view, the estimated prices of low volume aerial
services were 3.98 and 9.06 L.E./f by fixed-wing and Rotary aircaft, respectively
without any extra margin of profit . The percentages of foreign portion in (US $) in
the ‘net costs of the aircrafts was 48.0 and 72.5% (0.74 and 1.62 US $ /f), succes-
sively. Under the local operational circumstances, the cost of aerial services was
affected clearly with the level of seasonal or annual utilization and the number of
operations per year. The percentages of increase in prices of low volume aerial
spraying between single and multi-operations for Kruk and Mi-2 were 105 % and
141% at 50 flying hours, respectively. At the actual utilization level (117 and 109
hours), the increase was 65% and 104%, respectively. At 500 flying hours howev-
er, it was 20% and 39% at the same arrangement . The level of prices in US-dollars
paid to foreign and local operators increased up to 120% from 1971 to 1985, in ad-
dition to a portion in foreign currency (60-80%) paid to them to face foreign ex-
penses at that time. After Nationalization of agroaviation activity, the prices were
reduced by 33% starting from 1986 to 1990, and no payment in foreign currency
was made at all. One of the main reasons for price and payment deterioration, was
the way of calculating the official rate of US $ exchange which was reduced by
300% during 1986-1990. Such reduction was born completely by local operators
who worked solely during that period.
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Concerning the voulume of agroaviation activity during the last five years
(1987-1991) , a clear reduction in total cotton areas in all governorates was ob-
served due to changing of the application strategy applied by the Ministry of
Agriculture. The percentage of reduction ranged between 50-89% with an average
of 74% . At the same period , the national fleet of aircraft owned by the Egyptian
operators was decreased by more than 70% due to the reasons mentioned above.
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