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1. Introduction

Increasing consumer confidence in food safety at the wholesale and retail level is a major
concern in international agribusiness marketing. Increasingly consumers are showing their
displeasure over the use of pesticides in crop production. A number of serious incidents have
motivated international groups to promote far reaching measures that threaten the markets of non
compliant countries. With the solidification of the European Union (EU) regulatory issues
regarding pesticide residues, information on produce rejected by one EU country will certainly
be relayed to other countries. Morocco, Turkey and Cyprus are looking closely at product
certification. Major chain stores have made commitments that their produce will comply with
all government requirements pertaining to the use of pesticides. Second party produce certifying
laboratories are corrunon in North America and Europe.

Jordan must examine the measures taken by other countries to upgrade the quality of their
exports. EI Salvador and Chile, for example, after having had produce rejected, introduced
product quality and laboratory testing programs to protect exports and promote an image of safety
in the market place.

In EI Salvador the program was developed by the Salvadorian Foundation for Economic and
Social Development (Fusades), which is a private, non-profit organization established by the
private sector to meet the needs of growers and exporters. To facilitate the export of fresh
produce and processed products, Fusades has developed a highly sophisticated laboratory for
pesticide residue analysis. Testing for residues is part of a quality assurance program that will
qualify for pre-clearance of exports. In addition to vegetable exports, more that 5 million cartons
of melons are screened and tested .annually.

In Chile, Fundacion Chile, a private, non-profit corporation, was instituted as a joint effort
between the government of Chile and the rrr Corporation. Fundacion Chile established an
excellent program for product quality control. The program was strengthened by the Export
Certification Law. The rule of thumb in Chile is, "you cannot export produce without the seal
of approval". Chile's quality assurance and laboratory testing progranls excel in the market.
Approximately $900 million of produce is exported annually under this program, which is
financially supported by levying a per carton fee. The Study Team recommends Jordanian
growers and exporters develop a unified private sector certification system to protect growers and
exporters and to establish positive acceptance of their products in all markets.

Jordanian exporters to Europe must adhere to a unified rigid protective agricultural policy
governed by common quality and chemical residue standards applicable throughout the EU.
These policies are intended to keep "low quality" produce off the market, and to encourage
production of higher quality products with chemical residues within the allowed tolerance levels.
Furthermore, the EU may change any or all regulations pertaining to pesticide residue levels of
imported produce.
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Pressure from various sources will require exported Jordanian produce to adhere to tougher
quality and pesticide residue standards. This report presents an assessment of the technical and
economic feasibility of establishing a pesticide residue testing service for Jordan's fruit and
vegetable exports.

2. Statement of the problem.

2.1. Awareness of need for residue analysis and certification

A review of literature and personal discussions with several ministerial offices, growers, exporters
and entrepreneurs in the private sector reveals that Jordan's agricultural production has a serious
pesticide residue problem. There is also the potential health hazard associated with the
indiscriminate use of pesticides. All parties recognized a need for tighter controls over pesticides
and increased pesticide residue testing. .

The field survey conducted by Dr. P. Schiinemann and B. Arafat reveals a poorly disciplined
sector in which the Ministry of Agriculture (MOA) appears to be making limited efforts to
implement the laws that regulate pesticide residue certification. It reported the following:

• Seven percent of fanners nonnally do not read the directions on the pesticide label.
While 19% said they "sometimes" read the label.

• Eight percent of fanners do not use exact measuring methods, relying on simple
estimates.

• Thirty-three percent of fanners do not respect the designated waiting period between
spraying and harvest. The purpose of the waiting period is to avoid health problems
which may occur when people consume produce before the residues have dispersed or
broken down.

• Thirty-two percent of farmers occasionally or never calibrate their spraying equipment.
• Twenty-five percent of fanners indicated they would sell their crops even if they knew

they contained high residues.

Additional reports by Drs. Y. Shoriqi, Darweesh, Jubi, Alawi and others presented findings that
are consistent with the results of the survey. Pesticide residue analysis of 550 samples,
representing 25 different fruits and vegetables, obtained from a pool of 36 pesticides revealed that
residues from cucumber and green beans exceeded the maximum residue limit (MRL) by over
20%. Samples from tomatoes, peppers, and eggplants showed residues exceeding the MRL at
a frequency of 3 to 13%. Thirty-two percent of the samples tested had organochlorine residues
that was more than 20% above the MRL. Also 58% of the total samples analyzed contained
organophosphate pesticides and of that number, 23% of the samples exceeded the MRL.

Reports of studies from the Center for Analyzing Pesticide Residues on vegetables showed that
13% of total samples in 1989 exceeded the MRL. In 1990-91, more than 9 percent exceeded the
MRL.
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Thus it was not surprising to learn that it was common knowledge that pesticides were being.
misapplied. A number of growers stated that fanners were encouraged to apply multiple sprays
in order to achieve high crop yields. The residue factor was of little concern.

2.2. Existence of laws and regulations and the ability to enforce these laws

The law governing pesticide residues in Jordan is Legal Directive No 5, 1985. While the law has
existed since 1985, its enforcement has been limited. Budget priorities force allocation of
available resources to other activities, leading to a lack of trained persormel to enforce pesticide
laws. This shows that the pesticide residue problem is not a priority.

Although the necessary regulations are presently on the books, we question the current ability to
enforce the regulations as stated. The present limited enforcement of government regulation may
be attributed to manpower and budget constraints. The Extension Department of the MOA
provides very limited assistance in training fanners in the use of pesticides and in safety
procedures. Nevertheless, a major corrective initiative must be developed to avoid the continuing
risk of produce contamination by excessive residues.

.Appendix I. presents an evaluation of the ability of relevant institutions and associations to
participate in the pesticide residue testing process.

3. Assessment of existing laboratories and facilities

This section presents the attributes of an adequate laboratory and compares the existing
laboratories in Jordan against these criteria.

3.1. Requirements of a testing facility

An adequate pesticide residue testing laboratory must have the following attributes:

1. Provide results that are accurate, based on acceptable testing procedures that are
appropriate for the sample, analyses of interest, and the intended use of the data.

2. Provide results in a timely fashion and in a fonnat that can be used without additional
information. Results should be available in 24 hours.

3. Provide results that are unbiased and not influenced by parties wanting a particular result.
4. Provide results that are cost effective.
5. Provide data that is confidential.
6. Possess automated equipment properly configured to be efficient and accurate.
7. Have trained persormel experienced in testing produce.
8. Have constant communication with clients to provide the best service possible and to

respond to changing analytical needs.
9) The laboratory must be located within a reasonable distance of the source of the samples.
10) Have ready access to couriers or commercial delivery services.
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3.2. Evaluation of laboratories currently operating in Jordan

Laboratories in and around Anunan, Jordan were evaluated to detennine their potential to provide
pesticide residue testing of produce for the private sector. Each laboratory was toured and
supervisors were interviewed. The laboratories were evaluated by the following criteria:

1. Location.
2. General laboratory facilities currently present.
3. The availability of laboratory equipment needed for pesticide residue analysis.
4. Qualifications of personnel. Experience in testing produce for pesticide residues.
5. Ongoing training of personnel.
6. Methodologies currently in use for pesticide residue analysis.
7. Confidentiality of results.
8. Apparent efficiency.

The results of the interviews and tours are summarized below.

Center for Pesticide Formulation and Residue Control (GTZ)

The Center for Pesticide Fonnulation and Residue Control is located in the town of Baqa'a
approximately 10 kIn north of Amman. This laboratory is, in part, supported by th~ Gennan
GTZ. The pesticide residue laboratory is housed on the first floor of a two story building. The
floor plan is not conducive to efficient sample throughput.

The laboratory is very well equipped with modem instruments and automatic samplers. However
spare parts for the instruments are difficult to obtain since there is no Jordanian vendor of the
equipment. This situation may lead to extended instrument downtime and an inability to perfonn
certain analyses.

The director of the pesticide residue section of the laboratory is a chemist and has received
training in pesticide residue analysis and instrumentation in Gennany. Most of the laboratory
workers have bachelor's degrees in agricultural engineering. Representatives from Gennany visit
the laboratory 2 or 3 times per year for personnel training. The laboratory operates from 8:00
a.m. until 2:00 p.m. Saturday to Thursday.

Currently, output is low. Eight samples per day are extracted with results available in 2 to 10
days depending upon availability of working instruments. Four to eight people are required for
tlus sample load. In contrast, in a laboratory in California, USA, 2 people are expected to
analyze 10 samples in 24 hours.

Methodology for screening pesticides has been provided by the Gennan GTZ. Access to
methodology inlprovements and current literature seems limited. A modest quality control
program is in place, but is not at the same level found in many United States commercial
laboratories. Detection linlitS for organochlorine pesticides is similar to that found in other parts
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of the world, but organophosphate detection limits are relatively high. The practice of screening
for carbamate pesticides is getting underway.

This laboratory is used by the Jordanian Government for enforcing pesticide residue laws and
should produce accurate analytical results in the shortest time possible. The sample preparation
laboratory appeared to be in need of reorganization to provide for a smoother work flow. Since
the work day is from 8:00 a.m. until 2:00 p.m., the samples can be taken through only a few
steps of a multistep analytical procedure. Extended operating hours are required to shorten the
time required to obtain results. The laboratory does not operate efficiently enough to certify
produce prior to shipment. Many of the analytical instruments appeared to be giving the
operators difficulties. Configuration of the instruments by an expert followed by training on the
use and maintenance of these instruments may aid in solving this problem.

Royal Scientific Society (RSS)

The RSS occupies a large complex. not far from central Amman. The RSS receives some
government support but is operated as a private business. The working hours are 8:00-4:30 and

. the RSS receives work from the private sector. The RSS has dated analytical equipment that is
not suitable for a produce testing laboratory. The RSS has limited experience with produce
residue testing, but does analyze water and soil samples for organochlorine pesticides. Two
observations rule out the use of RSS as a pesticide residue laboratory. Firstly, the results
obtained from RSS have proven to be unreliable. This is a fixable problem. The second probl~m

is that people who would use the service do not trust the confidentiality of the institution and
stated that they would not send samples to them if the pesticide laboratory was located there.

University of Jordan

The University of Jordan (UOJ) has the expertise to staff the laboratory, but would require a
manager from the private sector. UOJ has dated equipment not suitable for a produce testing
laboratory. They have some experience in testing soil and animal tissues for organochlorine
pesticides but lack experience with produce or other classes of pesticides.

3.3. Other options for housing a pesticide residue laboratory

Pharmaceutical Industry

Jordan has a very extensive phannaceuticaJ industry. There are 17 pharmaceutical manufacturing
operations reported to be in Jordan. All pharmaceutical manufacturers are required to have a
quality control laboratory on site. The quality control requirements of a pharmaceutical
laboratory and an accredited pesticide residue laboratory are similar. However, pharnlaceuticaJ
laboratories must be independent from any other type of laboratory operation (i.e. pesticide
analysis) due to concerns about cross contamination. This means that a separate building would
be required if a pesticide residue laboratory is located at a pharmaceutical facility.
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Pesticide Suppliers

In discussions with two pesticide suppliers, they indicated no desire to house or manage a
pesticide residue laboratory. The issues of cross contamination and conflict of interest eliminate
this option.

4. Procedure for certifying agricultural crops

Proper certification ofproduce combines trust and discipline. Field monitoring, laboratory testing
and producer/shipper adherence are the guiding factors in achieving a certifiable product.

1) Identify growers, producers, cooperatives, etc.. This will include growers name,
conunodity, field size and maps to be assigned to field specialist representing the
certifying organization. Information should be placed in a computer record system, for
rapid access.

2) Growers must provide records of prior soil treatments, any knowledge of prior detected
residues from all conunodities, and rejection of consignments.

3) Planting date and estimated harvest date for each production field will be provided by
each grower. This information allows for advance progranuning of sampling and
laboratory schedules.

4) Growers must provide timely and full disclosure of aU pesticides used in the production
of the crop. The grower or applicator will submit a pesticide report immediately
following treatment of each field. A report will be required following each treatment.
The grower, or his applicator shall sign each pesticide report. All reports will be kept in
the computer record system.

5) The field service specialist will log records of all pesticide applications. This information
will include: field identification, pesticide applied, date applied, amount applied, method
of application, conditions (of crops, weather etc.) at time of application, crop type and if
applicable name of contact of conunercial/contract applicator. The field service specialist
will examine the chemical and application report for possible non-confonnance.

6) A review of disclosed chemicals for each field will be made by the certifying organization
and analytical procedures will be reviewed by the laboratory services entity prior to, or
at the time of, preharvest sampling.

7) Field sampling will be conducted by the field service specialist (or by supervised
assistants). Samples will be selected from field locations having highest potential
concentration and will be coded to prevent any conflict of interest and to maintain
confidentiality. Samples will then be deposited in a refrigerated/cooled container and
sealed to maintain the integrity of the sample in transit to the laboratory. The record of
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pesticides for the specific field sampled, will pe included with the field sample or faxed
directly to the laboratory.

8) All samples will be tested for pesticides by the appointed private laboratory. The director
of the laboratory staff will have a PhD and a background in environmental chemistry with
experience using advanced analytical instrumentation. The Study Team reconunends the
proposed private sector laboratory become an accredited laboratory, maintaining strict
quality assurance procedures in accordance with approved regulatory analytical procedures
used for multi-residue analysis and specific testing as needed.

9) The laboratory must maintain the confidentiality of test samples. Coded samples help
maintain the integrity of laboratory analyses. The results of all testing are reported in
confidence, only to the Director.

10) The Director will provide a certificate when the Laboratory tests show pesticide residue
levels are within tolerance levels.

Field Sampling

Crops are scheduled for sampling and analysis four to five days prior to harvesting. Accumulated
information for each field as the crop matures will be stored in the computer record system and
be used by the Field Specialist to detennine probable sampling and harvest dates. The date of
sampling allows for resampling and testing should the field become chemically contaminated
from error or drift from an adjacent field.

Produce security following laboratory approval

The grower is responsible for maintaining security for the field following product certification.
Once a specific field is certified free of residue, or below an established tolerance mark, product
security must be carefully maintained throughout harvesting, packaging, and preparation for
shipping. Produce that is stored temporarily in common storage areas prior to transport must be
isolated to prevent mixing with other produce.

Pallet tagging

Tags or markers serve two purposes. A simple tag bearing the identification code of the specific
field that was monitored and tested is attached to each pallet load of produce enroute to the
market. Should the container load be split up, and divided for marketing reasons, the deliveries
at end point can be traced. Thus. upon arrival at the market. should there be a question of
pesticide contamination, the certified field lot code number can be rapidly traced to the Record
center and laboratory analysis fIle. Thus the requested information on methodology accuracy,
analysis and crop history treatment can be forwarded.
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5. Estimated costs for establishing a laboratory and certification program

5.1. Field sampling specialist

The field specialist(s) should have practical knowledge in the following areas:

I) Knowledge of the approved pesticide and commodities lists.
2) Have a thorough understanding of the approved limitations and directions for application

on the pesticide labels.
3) Understand and support the legal directives goveming the conditions for use of

agricultural pesticides and residue limits on agricultural commodities. The field specialist
must have a great understanding of economically inlportant insects and plant diseases.

4) Must be well organized, disciplined, and capable of working long hours, seven day weeks
and emergencies if required.

5) The field specialist and the grower have one major target in carrying out the monitoring
scheme and that is accurate, timely recording of each and all pesticides applied to each
production unit being monitored.

6) Responsible for product sampling and coordinating the completed crop history infonnation
for ddivery to the laboratory with the product sanlple.

The field specialist will require a vehicle (a pick up truck) that is estimated to cost $28,000.
salary and benefits will amount to approximately $10,000 annually. Estimated costs of operating
the vehicle and miscellaneous costs is $8,000.

5.2. Pesticide residue testing laboratory

A list of the equipment needed by a suitable laboratory is presented in Appendix 2.. The
estimated cost of the testing equipment (to be purchased in the US), sea transport to Jordan,
building renovations and the field specialist's vehicle is approximately $500,000.

In the first two years, six months of international tedmical assistance, at a cost of $120,000 will
be provided to set up the laboratory and train the field staff. Depreciation is allowed for at
$100,000 per year. Total costs over the first two years will be approximately $420,000 and
$300,000 respectively.

To cover the operating costs and the cost of technical assistance for the fIrst two years up to
$250,000 in operating capital will be required in addition to the costs of acquiring equipment and
international technical assistance.
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6. Feasibility analJses

6.1. Profitability of privately financed and operated facility

The goal of this analysis is to determine the volume of business required to provide a reasonable
rate of return (on investment) to the owner(s). The financial details of the analysis are presented
in Appendix 3. The fmandal tables include income statements for the first two years and a
monthly statement of cash flows and cash requirements for the fIrst two years. The analysis is
based on the following information and assumptions:

1) The only source of income for the pesticide residue testing service is from testing residue
levels in fresh fruits and vegetables.

2) The fIrm must cover all costs. This study assumes that no subsidies or government
support is available.

3) It will take five months to establish the laboratory. This analysis assumes that the facility
will be ready to start operations at the beginning of the fruit and vegetable harvest.

4) The harvest continues for seven months, with 80% of the harvest occurring in a four
month period.

5) Foreign technical assistance will be provided for six months at a total cost of $120,000.

6) The finn will generate income by charging 70 fIls (10 US cents) per five kilogram carton
for each load it tests.

7) Payment from clients will be received 90 days after testing has taken place.

8) All equipment is depreciated over five years, using the straight line method and assuming
no residual value. Thus annual depreciation allowance is $100,000.

9) The capacity of the laboratory under the staffmg confIguration presented in Appendix 2.,
and operating 24 hours per day during the season, is estimated to be 20,000 tonnes.

10) The income statements are prepared on an accrual basis and the cash flow statements on
a cash basis.

11) Investment consists of $500,000 in equipment, building refIts and vehicles and operating
capital of $300,000.

The analysis shows that with revenues of $400,000 per year the pesticide residue testing fInn
would break even in the second year and begin making modest profIts from the third year
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onwards. To generate revenues of $400,000 the enterprise needs to test 20,000 tonnes of produce
for pesticide residues. TItis is ten times the current level of fruit and vegetable exports to
Europe.

6.2. Social profitability of a facility financed from non-private sources

This section aims to detennine whether it is cost-effective for a non-private pesticide residue
testing service to be established in Jordan. This analysis rests on the following assumptions and
infonnation:

1) Based on the current annual level of exports to Europe of 2,000 tOlU1es.

2) Jordan would not export any fruit and vegetables to Europe in the future if a pesticide
residue testing service is not initiated.

3) Thirty-five percent of the FOB sales is domestic value added to Jordan's agricultural
sector and marketing finns.

4) FOB value per kg of produce shipped through Queen Alia Airport is .835 JD per kg
($U81.19 per kg).

The social profit to Jordan of selling 2,000 tOlU1es of fruit and vegetables at $U81.19 per kg is
approximately $840,000 per year. This amount exceeds the estimated fixed and operating capital
costs of establishing the service and indicates that a non-private certification service could be
justified economically.

7. Conclusions

Around the world consumers of fruits and vegetables are becoming more concerned about the
use of pesticides and the presence of pesticide residues in agricultural products. A number of
countries have introduced strict residue tolerance levels and other are expected to do so soon.
To stay competitive in export markets a number of countries have introduced testing facilities to
certify produce residue free.

In Jordan there is a problem with pesticide use; many fanners misuse pesticides and several
consignments of exported produce have been rejected by buyers in Europe because the produce
exceeds residue tolerances. A survey of private and government institutions in Jordan reveals
a good awareness of pesticide residue issues and the existence of implementable laws to control
use. However implementing these laws has not received a high priority. There are several
laboratories in Jordan however none are suitable to perfonn the large scale and timely testing
required to facilitate a certification program.

An analysis was perfonned to exanline the feasibility of establishing a privately fmanced and
operated testing service in Jordan. To be modestly profitable, tlle service would need to test
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much more produce than is currently exported to Europe. However the establishment of a sen'ice
with finance from public sector or donor sources is economically justifiable if exports to Europe
reguir~ residue certification.
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Appendix 1.

)

Rated
Institution

Awareness Capability
(1) (2)

Ministry of Agriculture 8 to 10 5

Agricultural Marketing Organization 8 to 10 2 to 3

Fruit and Vegetable Exporters 8 to 10 oto 2

Fruit and Vegetable Growers Association 7 to 10 0

University of Jordan Agricultural
Facility 8 to 10, oto 5

National Center for Agricultural
Technology Transfer 8 to 10 oto 5

Chemical Traders, Manufacturers and
Retailers 8 to 10 2

Gennan Technical Assistance Group 10 7 or 8

Consumer Protection Agency 7 or 8 0

Royal Scientific Society 8 to 10 6

Existence of Laws (3)

Ministry of Agriculture 10

Assessment of institutional capability



Appendix 2.

Jordanian Pesticide Residue Laboratory Cost Estimate

CA TEGORY

Office
Office
Office
Office
Office
Office
Office
Office/Lab

IT EM

CO:-:O?'Jter + Software
Co.t1?uter Printer
Fax Machine
Office Supplies
Phor.e System
Xe;ox Machine
OffIce Furnishings
Building Improvements

COST
# US $

, 2,500, ',000, , ,sao, 4,000, 4,000, 6,000, ',500, , 0,000

OFFICE AND BUILDING TOTAL:

TOTAL
COST $

2.500
, ,000
1,500
4,000
4,000
6,000
1,500

, 0,000

30,:;00

LABORATORY TOTAL:

Laboratory

Laboratory

Laboratory

Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory
Laboratory

Gas c.'1romatograph. Dual Electron Capture Detectors,
injectors, Autosampler, Columns

Gas Chromatograph, F!ame Photometric and Thermionic
Specific Detectors, Injectors, Autosampler, Columns

Hig.'1 ?erformance Liquid Chromatograph, Autosampler, ,
Variable Wavelength UV Detector, Fluorescence Detector,
and Carbamate Analysis Accessory

Ar. alytical Standards 1
Baiar.ce, Analvtical ,
Baian:e, Top Loading 2
Chemicals and Solvents ,
CQ(T1pressed Gases ,
Computer for Instruments 3
Ex;:>lcsion Proof Blendor 2
Food Chopper with Grinder ,
Freezer 3
Fur.;e Hood 2
Gas Chromatography Columns 4
Glassware 1
Hig'1 Pressure liqUid Chromatograpy Columns, 3/pkg 4
Ho: Plate, Stirrers 3
Laooratory Furniture 1
N-Evap ,
Pressure Regulators for Gas Cylinders 6
Pri.-1ter for Instruments 3
Reactor, Block Type ,
Reference Materials ,
Re~igerator 3
Sin ks and Fixtures 2
SOlvent Storage 2
Steam Bath 1
Vacuum Pump 2
Water Purification System 1

45,000

50,000

60,000

8,000
3,000

600
20,000
',500
2,500
2,500
4,000
',000
3,000

400
15,000

400
300

20,000
3,000

250
500
600

2,000
, ,000
',000
, ,000
1,500

500
, 0,000

45,000

50,000

60,.:)00

8,000
3,COO
, ,200

20,000
',500
7,500
5,000
4,000
3,000
6,000
, ,600

'5,000
, ,600

900
20,000

3,000
, ,SOO
, ,500

600
2,000
3,000
2,000
2,000
, ,500
, ,coo

'0,000

28',~00

PESTICIDE LABORATORY AND OFFICE TOTAL: 3" ,900
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Appendix 2.

Jordanian Pesticide nesidue Laboratory Cost Estimate

FULL SERVICE LABORATORY ADDITIONAL EQUiPMENT COSTS:

COST TOTAL
CATEGORY ITEM # US $ COST $

Metals ICP 120,000 120,000
Micro Equipment 15,000 15,000
Micro Supplies 5,000 5,000

FULL SERVICE LABORATORY AND OFFICE TOTAL: 451,900

ONGOING EXPENSE FOR MATERIALS PER YEAR:

COST TOTAL
CATEGORY ITEM # US $ COST $

1Year Est. Chemicals, Solvents, Culture Media 1 24,000 24,000
lYear Est. Compressed Gases 1 12,000 12,000
lYear Est. Gas Chromatography Columns 6 400 2,400
lYear Est. High Pressure liquid Chromatograpy Columns, 3/pkg 4 400 1,600
1Year Est. Water Purification Parts 1 2,000 2,000
lYear Est. Gas Chromatography Parts 1 2,000 2,000
1Year Est. High Pressure liquid Chromatograpy Parts 1 1,000 1,000
1Year Est. Office Supplies 1 1,000 1,000
lYear Est. Mise Laboratory Supplies 1 30,000 30,000

ONGOING EXPENSE: TOTAL MATERIALS FOR 1 YEAR: 76,000



Appendix 2.

Jordan ia n Pe!"~ ic ide Res idue La boratory C
051 Estimate

LABOR I UTILITIES EXPENSES FC,~ THE FIRST TWO YEARS

COST TOTAL
CA1EGORY ITEM # US $ COST $

Labor 1 Year Laboratory Director, Jordanian 1 24,000 24 ,000
Labor 1 Year Senior Chemist 2 15,000 30,000
Labor 1 Year Technician 2 10,000 20,000
Labor 1 Year Secretarial 1 , 0,000 10,000
Rent Rent 1 4,500 4,500
Rent Wa~er

, 180 181)
Rent Electricity 1 5,000 5,000
Student Fu:I Grant for University of Jordan Graduate Student 1 3,500 3,500
Student Partial SIJpport for University of Jordan Gra :Juate Studel 1 ',200 1,2.00

TOTAL LABOR COST AFTER YEAR 2:
TOTAL LABOR / ONGOING COSTS AFTER YEAR 2:

98,380
174,380

\l\



Pro-forma Income Statement - Pesticido Residu2 Testing Company ~

1st Year 2nd Year

Revenues L!~~00C2.- Revenues 400,000

Expenses Expenses
Field Sampling: Field Sampling:
Labor 10,000 Labor 10,000
Vehicle etc. 8,000 Vehicle etc. 8,000

18,000 18,000

Labolc'.tory Supplies: Laboratory Supplies:
Equipment Parts 9,000 Equipment Parts 9,000
Chemicals, etc. 36,000 Chemicals, etc. 36,000
Other Supplies 31,000 Other Supplies 31,000

76,000 76,000

Salaries and Utilities: Salaries and Utifities:
Salaries 84,000 Salaries 84,000
Rent and Utilities 9,680 Rent and Utilities 9,680
Grants for Studen 4,700 Grants for Studen 4,700

98,380 98,380

Other Expenses: Other Expenses:

'1
Depreciation 100,000 Depreciation 100,000

K
Technical Assist 120,000 Technical Assist 0

.-l 220,000 100,000
0
c:
Q)

0-
0- Total Expenses 412,380 Total Expenses 292,380a:

Profit (Loss) ($12,380) Profit (Loss) $107,620

Return on Investment -1.65% Return on Investment 14.35%
(Assumes investment of $750,000) (Assumes investment of $750,000)
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--Cash Flow - PesUcide Residue Testing Compalrf
~1sty_r ~.t Month 2nd Month 31'dMontf'l 4th Ltonth 5th Month lith Month 7th Month 8th Month lith Month 10th Month 11th Month 12th Month

Tonnes tested 20,000 1,000 4,000 4,000 4,000 4,000 2,000 1,000
C<utons tested 200,000 800,000 800,000 800,000 800,000 400,000 200,000

Supplies 3,800 15,200 15,200 15,200 15,200 7,800 3,800
Opemling expenses 10,000 10,C()0 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
Technical SUpllrV 20,000 20,000 20,000 20,000 20,000 20,000
Field Monitor 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500

Total Expenses $20,000 $20,000 $31,500 $31,500 $31,500 $35,300 $26,700 $26,700 $26,700 $26,700 $1 1il,1 00 $15,300

Revenue 20,000 80,000 80,000 80,000

Cash position ($20,000) ($20,000) ($31,500) ($31,500) ($31,500) ($35,300) ($26,700) ($26,700) ($6,700) $53,300 $60,900 $64,700

Cum.cash PO$. ($20,000) ($40,000) ($71,500) ($103,000) ($134,500) ($169,800) ($lll(l,500) ($223,200) ($229,900) ($176,600) ($115,700) ($51,000)

2ndyeu 1st Month 2nd Month 31'd Month 4th Month 5th Month lith Month 7th Month 8th Month lith Month 10th Month 11th Month 12th Month

Tonnes tested 20,000 1,000 4,000 4,000 4,000 4,000 2,000 1,000
Cartons tested 200,000 800,000 800,000 800,000 800,000 400,000 200,000

Supplies 3,800 15,200 15.200 15,200 15,200 7,600 3,800
Opemting expen 8,300 8,300 8,300 8,300 8,300 8,300 8,300 8,300 8,300 8,300 8,300 8,300

Field Monitor 1,500 1,500 1,500 1.500 1,500 1,500 1,500 1.500 1,500 1,500 1,500 1,500

Total $9,600 $9,800 $9,800 $9,800 $9,800 $13,600 $25,000 $25,000 $25,000 $25,000 $17,400 $13,800

Revenue 80,000 40,000 20,000 20,000 80,000 80,000 80,000

Cash position $70,200 $30,200 $10,200 ($9,800) ($9,800) ($13,600) ($25,000) ($25,000) ($5,000) $55,000 $62,600 $66,400

Cum.Cash Pos. $19,200 $49,400 $59,600 $49,800 $40,000 $26,400 $1,400 ($23,600) ($28,600) $26,400 $89,000 $155,400

t'


