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ECONOMIC FEASIBILITY 

T l ~ e  foilo\ving budget estimate, tables and narratives apply to an outside cold storage facility 
measuring 12m wide x 40m long, located near the S.W. corner of the existing Air Cargo Building 
with the building and refrigeration from tl!e USA. 

I. CAPITAL COSTS 

The capital costs associated with the cold storage facilities proposed to be built in Queen Alia 
International Airport (QAIA) are itemized in Table 1 .  Investn~ent in building, equipment and site 
preparation is estimated at 385,000 JD or $ 550,000. An estimated 34 percent of the capital 
investment is in building, 23 percent is in the I-efrigel-ation package, 26 percent is in conveyor 
system, and 17 percent is site preparation and ii~iscellaneous cost. 

11. ANNUAL OPERATING COSTS 

Esti~llates for operating costs per year for the proposed cold storage facilities in Queeii Alia 
Ail-port are outlined in Table 2. The annual cost of each item is descr-ibed in this section and 
based on a six month operating season. 

1.  Utilities: I t  is estimated that total electricity cost per month to operate the 
refrigeration system is 1,000 JD. Total annual cost, based on eight months operating period per 
year, is 8,000 JD. 

2. Rlainteriar~ce and Repair: The maintenance and repair cost for the refrigeration 
system, including the humidifier, is 466 JD per month. Annual maintenance cost for the 
refrigeration system, based on six ~nonths operating period, is 2,500 JD. A ii~aintenance cost of 
360 JD for doors, cul-tains and lights and 300 JD for- the conveyor system per year are also 
included in the operating cost estimates. The total annual ~~iaintenance cost is estimated at 3460 
JD. 

3. Spare Parts: Averase annual cost for the purchase and installation of spare parts needed 
for the. refrigeration system, including the humidifiel-, is estimated at 4,500 JD. This is based on 5 
percent of the purchasing value of the refsigeration package. Tllis percentage is considered 
maximun~ allo~vable by most esperts for spare parts. 

1. Depl.eciatio~l Reserve: The depreciation reselve is generally used as a I-eserve fund 
for the replacement of building and equipment at the end of their useful econonlic life. A straight 



line depreciation method with zero salvage value is used. The Iiistorical performance of cold 
stor-age facilities in tlie ~ u l f  area with specifications similar to what have been recommended in 
this study, is used to estimate the useful life of the building and equipment. 

The following usehl economic life is used for tlie building and each of the pieces of equipment: 
(a) twenty five (25) years for the building, (b) tifieen ( 1  5 )  years for the refrigeration package 
including the humidifier, and (c) eighteen ( 1  8) years for the conveyor system. 

Total annual depreciation reserve is estimated at 16,700 JD to pay for the I-eplacement cost of the 
building and tlie equipment of the cold storage project. This depreciatio~l reserve is distributed as 
follows: (a) 5000 JD per year to replace the building, (b) 6000 JD per year to replace the 
refrigeration package, and (c) 5,500 JD per year to replace tlie conveyor system. 

5. Labor Cost: One person year of labor is allocated to operate the cold storage, niaintain 
exact temperature and humidity and to keep a complete record of the quantity of all products tliat 
enter and leave the storage facility. Tlie one person year labor cost is estimated at 4000 JD. 

6. Total AanoaI Ope~-atiug Cost: The total annual cost to operate, maintain and 
replace the building and equipment is estimated at about 36,600 JD. The next section will analyze 
the break even operating cost or average operating cost under various assumed quantity of air 
cargo shipments of fresh produce from Queen Alia International Airport. 

111. AVERAGE OPERATING COST 

Average operating costs, or cost per unit, is estimated for various quantities of produce projected 
to be handled by tlie cold storage. The quantity of fruit and vegetables shipped by air from Jordan 
during the 1955-91 period varied from 3265 metric tons in 1989 to 2 164 inetric tons in 1994, 
with a low shipnlent of 1559 metric tons in 1992 and peak shipment of 528 1 metric tons in 1991 
(Table 3). Average sliipn~ent of fruit and vegetables by air during this pel-iod was 3272 metric 
tons. 

The results of a recent iutel-views of several growers, shippers and exporters who are acti\-ely 
involved in the air cargo export of fi-esli produce slioiv that the availability of cold storage and the 
proper handling of fresh produce at Queen Alia International Airport will increase air cargo 
shipnients of fresh produce by 20 per cent over tlie 1993 level. It is also estimated cargo 
shipment of fr-esli pl-oduce will continue to increase by 7 percent annually. Air cargo shipnient of 
fi-esll produce will I-each and may exceed the 1990 le~.el ivitliin I0 years after the establishnlent of 
the cold storage facilities at Queen Alia International Airport. 

Average operating costs per ton is an indicator of the cost per ton the airport authority has to 
charge tlie shippers in order to cover tlie annual cost of providing this ser-vice. Tlie cost per ton 



charge the shippers i i i  order to cover the atinual cost of providing this sei-\vice. The cost per ton 
will vary by the quantity shipped as sho~vn in Table 4. The average operating cost ranges froni 
16.9 JD per ton based on the 1994 air cargo shipment to about 5.80 JD per ton based on tlie 
projected air cargo shipment in year 3008. Tlie estimated average operating cost based on the 
1990 and 1991 air cargo shipment of fi-esh produce fi-om Queen Alia International Airport is 
about 6.9 JD per ton. In general, the average operating cost or charges for cold storage per ton 
to maintain tlie high quality of Jordanian produce in tlie esport market is insignificant. I t  ranges 
between 1.6 percent to less than 0.6 percent of the product isalue at tile export market. 

IV. RETLJRN TO INVESTAIENT 

Total investment cost in the cold storage facilities to handle fi-esh fruit and vegetables at the 
Queen Alia Airport for air cargo shipment is estimated at 385,000 JD. The cold storage facility is 
espected to increase the value of the fi-esh produce at the espolt markets by about 8 percent. 
Estimated total annual net retur-n attr-ibuted to the cold storage facility each year from 1994 to 
2008 is slio~vn in Table 5 .  This net return is based only 011 the benefit to shippers from 
maintaining quality of the produce during tlie process of shipping. It does not include the benefit 
to Royal Jordanian Airlines f'rorn increase in cargo sliipmelits or reducing losses to sliippers from 
incidents of product loss caused by departure delay.. 

Retul'n to Investment 

Annual net increase in tlie value of fi-uit and vegetable exports by air ranges from 122,lS 1 JD in 
1994 to 35 1,568 JD at tlie end of fifteen years from the initial investment in tlie cold storage 
facility. Average annual increase in net return over tile 1994-2008 period is estimated at 283,16 1 
JD. The discounted average annual increase in net return over- this period is 160,435 JD. 

The benefit-cost ratio of this investment, based on a 15 year useful life and discounted value of 
the annual increases in export is estimated at 6.25. The annual rate of return to tlie in\.estment in 
cold stol-age facilities is calculated using tlie follo~z-ing formula: 

QNR=Discounted Net Return 
TIC = Total In\restment Cost 
r=Iriternal Rate of Return 
t=Tinie 



The internal rate of return to this investment is conservatively estimated at about 11.2 percent. 
This rate of return is based on the usefd life of tlie investment of only 15 years, 110 benefit to 
Royal Jordanian Airlines from increases in air cargo shipment, and no benefit to shippers from 
reducing losses caused by departure delay. 

V. CONCLUSIONS 

Agriculture is a major industry in  Jordan. I t  accounts for over 21 percent of Jordan's total export. 
The fruit and vegetable sector represents about 29 percent of tlie value of agricultural production. 
This sector also accoulits for about 68 percent of total agricultural exports. Jordan exports about 
44 percent of its annual production of fi-esh fruit and vegetables. 

Fruit and vegetables will remain important to Jordan's economic growth and it is a significant part 
of the Nalion's export. Air cargo sliiptiient of fruit and vegetables is becoming an increasingly 
important transportation mode for ~iiost exporting and importing countries of the World. Israel, 
for example, ships an estimated 80,000 metric tons of fresh produce by air every year and has 
airport cold storage facilities to handle this quantity. Airport cold storage for fresh produce in 
Israel is estimated to range from 1-2 days before shipment. Jordan's traditional ~narket, the Gulf, 
is receiving fresh produce by air c.argo from other countries. This traditional market for Jordan's 
fresli produce will soon require increasing quantities of air cargo shipments to maintain high 
quality. 

hIost niajor airports in countries that export fi-esh produce have cold storage facilities. In order 
for Jordan to realize its potential in tlie export of fresh produce, an airport cold storage facility is a 
must. The estimated cost per ton for cold storage services is very low and may be less than 50 
percent of the costs reported in Israel. 
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of 
the cold stot-age room. Utility cost is estimated at 1000 JD per month for an 8 
month operatitl~ period. 

CostIYear J D  

8,000 

3,460 

2,800 

360 

300 

4,500 

16,700 

- 5 7 000 

6,000 

5,500 
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condenser and the capacity 
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2. ANNUAL OPERATING 

Cost Category 

Utility* 

Maintenance 

a. Refrigeration Pacltage 

b. Doors, etc. 

C. Conveyoi- 

Spare Parts 

Depreciation 

a. Builtlirlg 

b. Refrigeration Pacltage 

c. Conveyoi- 

Labor 

Grand Total 
* Utility cost is based on irldustrial 



TABLE 3. AIR CARGO SHrPhENT OF FRUIT AND VEGETABLES FR 
JORDAN, 1988-94. 

I I 1 1 Year I Air Cargo Shipment In Rletric Tons 

Fruit Vegetables Total 

1994 
Source; Agricultural hlarketing Organization 

349 1815 2164 



TABLE 4. AVERAGE OPERATING COST PER UNIT AIR CARGO SHIPMENT OF 
FRUIT AND VEGETABLES. 

Average Cost 
(JDfKg) 

0.0 1 69 

0.0141 

0.01 3 I 

0.01 23 

0.01 15 

Average Cost 
(JDITon) 

16.9 

14.1 

13.1 

12.3 

11.5 

Estimated 
Average 
Shipment 
(Metric 'Ton) 

2164 

2,595 

2777 

2972 

3180 

# 

1 

2 

3 

3 

5 

Year 

1994 

1995 

1996 

1997 

1998 



TABLE 5. NET RETURN ATTRIBUTED TO INVESTMENT IN THE COLD STORAGE 

A Value of fresh fruit and vegetables exported via air cargo shipments from Jordan is 
estimated to average 1.00 JD per Kg. C.I.F. London. 

A A Based an 8 percent increase in value a t  the export market. 

Discounted 
Increase in 
Net Value 
of 
Esport* * 
(JD) 

JD 

114,324 

129,750 

186,689 

188,698 

191,278 

193,021 

194,133 

193,698 

198,476 

199,329 

201,989 

203,223 

210,115 

212,545 

214,690 

*** A discount rate of 6 percent is used. 
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5 

6 

7 

8 

9 

10 

11 

12 

13 

11 

1 s  

AIRPORT, 1994-200s. 

Increase in Net Value of 
Export by Air** 

ALIA INTERNATIONAL 
Value at Export hlarket* 

S 

173,l 20 

207,600 

222,160 

237,760 

254,400 

272,160 

291,200 

311,160 

333,440 

356,800 

381,760 

408,480 

437,010 

467,600 

500,240 

Year 

1991 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2001 

2005 

2006 

2007 

2008 

S 

2,161,000 

2,595,000 

2,777,000 

2,!l72,000 

3,180,000 

3,402,000 

3,640,000 

3,895,OO 

4,168,000 

4,460,000 

4,772,000 

5,106,000 

5,463,000 

5,845,000 

6,255,000 

JD 

121,184 

145,320 

156,212 

166,432 

178,080 

190,512 

203,840 

217,312 

233,108 

249,760 

267,232 

285,936 

305,928 

327,320 

351,568 

AT QUEEN 
Air Cargo 
Shipment 
(ton) 

2164 

2595 

2777 

2972 

3180 

3402 

3610 

3895 

4168 

4160 

4772 

5106 

5463 

5845 

6255 

JD 

1,511,800 

1,816,500 

1,943,900 

2,080,400 

2,226,000 

2,381,400 

2,518,000 

2,726,500 

2,9 17,600 

3,122,000 

3,340,100 

3,574,200 

3,821,100 

4,091,900 

4,378,500 


