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This periodical is a publication of the Saudi Economic Association. Its purpose is to provide
an opportunity for scholars to publish their scholarly works based on research. The Editorial
Board, through Division Editorial Boards, will consider manuscripts from all field of
Knowledge. Manuscripts submitted in either Arabic or English. And if accepted for publication,
may not be published elsewhere without the express permission of the Editor-in- Chief.

The Following is the manuscript type classification used by the editorial board:

1 — Article:

An account of authors works in a particular field. It should contribute new Knowledge to the
field in which the research was conducted.
2 — Review Article:

A critical synthesis of the current literature in particular field, or a synthesis of the literature
in a particular field during an explicit period of time
3 — Brief Article:

A short article (note) having the same characteristics as an article.

4 — Forum:

Letters to the Editor

5 — Book Reviews:

General Instructions

1 — Submission of Manuscripts:

A typewritten original manuscript (one side only) using A4 size papers, double-spaced, and
along with two copies is required. All pages, including tables and other illustrations, are to be
numbered consecutively. Tables, other illustrations, and references should be presented on
separate sheets with their proper text position indicated.

2 — Abstracts:

Manuscripts for articles review articles, and brief articles require that both Arabic and
English abstracts, using not more than 200 words in each version, be submitted with the
manuscript.

3 - Tables and other illustrations:

Table, figures, charts, graphs and plates should be planned to fit the Journals page size (12.5

cmx18cm). Line drawings are to be presented on high quality tracing paper using black India

ink. Copies are not permitted for use as originals. Line quality is required to be uniform,
distinct, and in proportion to the illustration. Photographs may be submitted on glossy print
paper in either black and white, or color.
4 — Abbreviations:

The names of periodicals should be abbreviated in accordance with The World List of
Scientific Periodical where appropriate, abbreviations rather than words are to be used, e.g., cm,
mm, m, Km, cc, ml, g, mg, Kg, min, %, Fig. Etc.



5 — References:

In general, reference citations in the text are to be identified sequentially. Under the
“References” heading at the end of the manuscript all references are to be presented sequentially
in MLA entry form.

a) Periodical citations in the text are to be enclosed in on-line brackets, e. g., [7]. Periodical
references are to be presented in the following form: reference number (in on-line
brackets [ ]), authors surname followed by a given name and/or initials, the title of the
article (in quotation marks), title of the periodical (underlined), volume, number, year of
publication (in parenthesis), and pages.

Example:
[7] Hicks, Granville. “Literary Horizons: Gestations of a Bain Child.” Saturday Review,
45, No. 62(1962), 2-23.

b) Book citations in the text are to be enclosed in on-line brackets including the page (s), e.
g., [8,p.16]. Book references are to include the following: reference number (in on-line
brackets [ ]), authors surname followed by a given name and/or initials, title of the book
(underlined), place of publication, publisher, and year of publication.

Example:
[8] Daiches, David. Critical Approaches to Literature. Englewood Cliffs, New Jersey:
Prentice-Hall, Inc., 1956.

When a citation in the text is used to refer to a previously cited reference, use the same

reference number and include the appropriate page number (s) in on-line brackets.

It is not permissible to use any Latin terms as op.cit. loc.cit., ibid., in the style described
above.

6 — Content Note:

A content note is a note from the author to the reader providing clarifying information.

A content note is indicated in the text by using a half-space superscript number (e.g., ... books’
are...). Content notes are to be sequentially numbered throughout the text. A reference may be
cited in a content note by use of a reference number (in online brackets [ ]) in the same way
they are to be used in the text. If a reference citation in the text follows a content note citation,
and if the said content note has a reference citation contained within it, then the text reference
citation number used in the text follows the reference number used in the content note.

Content notes are to be presented on separate sheets. They will be printed below a solid line,
which separates the content notes from the text. Use the same half-space superscript number
assigned the content note(s) in the text to precede the content note itself.

7 - The manuscripts and Forum items submitted to the Journal for publication contain the
author’s conclusions and opinions and, if published, do not constitute a conclusion or opinion of
the Editorial Board.

8 - Reprints:

Authors will be provided ten (10) reprints without charge.

9 - Correspondence:

Address correspondence to:

Editor-in-Chief
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Software Available to Economists

and The Suitable Choice

Mohammad Al-Suhaibani
Department of Economics & Administrative sciences

Imam University

Abstract

This short paper reviews the advantages and shortcomings of the
software available to economists. The software is divided into three
groups: (1) conventional programming languages (2) modeling
programming languages (3) caned programs. The paper provides some
guidance for the economist trying to decide on the most suitable

software for his need.
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Market Share Approach to Analyse the GCC Import
Demand for Saudi Arabia Dairy Products

Abdulla A. Al - Kheraiji
Department of Extension and Agricultural Economics, College of Agriculture

King Saud University, Qassim Branch, Saudi Arabia,

Abstract:

Changes in exporter market share in the GCC dairy products import market
over the period 1980 — 1998 are analyzed by direct estimation of export and
import demand elasticities using market — share model. The share of market
model found to be very aduqgates to such estimation. The empirical results
indicate moderate value estimates of the short—run (-0.91 to —1.05) and long—
run (-1.35 to —2.01). elasticities of market share are indicative of low degree of
sensitivity of dairy products share in the GCC markets to price changes (in the
short-run) and low degree of competition in dairy products imported from
Saudi Arabia. This foundation is encouraging factors for Saudi producers to
increase their share in the GCC dairy markets. Moreover, marketing policies
and products developments for Saudi dairy products are factors which would

enhance such foundation.
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Abstract
This paper examines the relationship between budget deficit and
current account deficits in the Saudi economy. Annual data covering the
period 1970-1999 are used. The paper discusses the theoretical basis of
the twin deficit. The Ricardian equivalence argues the absence of any
relationship between the deficits, while the Keynesian proposition
affirms that budget deficit led to current account deficit.
Econometric investigations reveal that budget and current account
deficits are cointegrated. The application of the ECM and the Johansen
cointegration confirms a short and long run relationship among the
deficits. But, Granger causality test asserts that current account deficit
causes budget deficit and budget deficit causes trade deficit. So, in oil
economy, neither the Ricardian equivalence nor the Keynesian
proposition is valid. The two deficits are positively linked, but there is a
bi- direction causality between current account deficit and budget

deficit.
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The Economics of Recycling Solid Waste
Case Study of Riyadh, Saudi Arabia”
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Associate Prof., Economics Dept.
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Introduction:

Studies indicate that Municipal solid waste amounted to 1.3
billion tones in 1990 worldwide, and that the rate of the yearly increase
in the developing world was 2.7 % till the year 2000[1]. The most
widely adopted ways to get rid of these wastes are throwing them on the
curbside, burning, and burying them. Each of these three methods has
it’s own environmental hazards. In this paper we are attempting to study
the possibility of utilizing solid waste economically in Riyadh, Saudi
Arabia to reduce the environmental hazards and, at the same time
converting it into an asset instead of a liability. Specifically, we are
intending to study recycling of municipal waste in Riyadh City to

produce compost fertilizers from organic its matter contents.

In Saudi Arabia, municipalities are responsible for cleaning
cities through contracts with private contractors. The citizens have no
responsibility for cleaning their own waste. In general, solid waste can

be divided into two main parts:

“A draft of this paper was presented at the 74" annual meeting of the WEA at
San Diego .1999
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1-Waste that can be recycled. It includes: food refuse which contains
organic materials that can be turned into compost, plastic, cartons and
papers, glass, and aluminum which can be recycled to produce the same
materials.

2-Un-recyclable waste. It includes: stone, dust, and other hard objects
that cannot be recycled.

The possibility of re-recycling solid waste depends on two
factors: the existence of a suitable technology, and the abilities of
making profit, if it is done by the private sector.

Purpose of the Study:

Environmental industries are recent in developing economies, in
general, and in the Arab world in particular. Research on this area and
implemented projects are very rare, compared to what could be done in
this respect. Further studies could help increase the utilization of solid

waste to turn it into an economic resource and a social gain.

The purpose of this study is to estimate the private and social
benefits of producing compost fertilizer from solid waste in Riyadh City.
The private benefit is represented by the profit the private firm is
expected to make when the venture is economically feasible. The social
benefit is represented by the savings to Riyadh municipality when it
transfers the cost of transporting, burying or burning part of the
municipal solid waste to the private investor who will invest in this
project, plus the value added to the Saudi economy from such a venture.
Specifically, we assume that a private firm will recycle an amount of
240,000 tones of solid waste annually from the City of Riyadh. The
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ongoing method is that the municipality of Riyadh City is the
governmental agency responsible for collecting, transporting, and
burning the solid waste produced in the city. By encouraging a private
firm to produce compost from the organic matter available in solid
waste, the municipality of Riyadh city will get rid of two types of costs:
the cost of transportation, and the cost of burning or burying the amount
of trash used to produce the compost.

Methodology:

We will follow a benefit-cost approach to study the economics of
producing compost from solid waste. This requires estimating all types
of costs required to produce the suggested amount and the expected
benefit; both social and private. A financial analysis computer program
is used to perform the calculation[2]. From this analysis we can impute
the private benefit which is represented by the profit and estimate the
social benefit which is represented by the transportation cost paid
annually by Riyadh municipality and the value added to the Saudi
economy due to the production of compost from solid waste.

Literature Review:

One study concluded that countries with limited area and fewer
natural resources could conserve their resources and maintain their
environment by recycling their solid waste[3]. This study also,
concluded that recycling glass in Kuwait is a profitable economic

operation.

Studying solid waste disposal in Tripoli, Libya, Abu Samn

described the method used to produce fertilizer from solid waste in the
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mentioned city[4]. The product is sold to farmers at 50% of the current
price of organic fertilizer.

Another study highlighted the necessity of long term planning
for solid waste management and developed a list of alternatives to utilize
it with the cheapest method[5]. Following the same line of thought,
another study explained the importance of information and data on the
quantities of municipal waste and its components for recycling,
manufacturing and treatment[6]. Although the social costs and benefits
are not considered by the private sector, Walid introduced the social
costs into the private costs of pollution abatement[7]. Using multiple
regression models, one study[8] estimated solid waste generation in the
major cities of thirteen countries among which was Jeddah, Saudi
Arabia. The study found that Jeddah is next only to Tokyo in solid waste
generation per person per day. Studying the characteristics of solid waste
in the city of Jeddah, Saudi Arabia, Khan found that it contains 49%
food, 11% metals, 2.4% cardboard, and 4.4% glass[9].

In the United States where many municipalities recycle waste, a
study concluded that the cost of recycling waste in Lewisburg City,
Pennsylvania, exceeds the revenue by $55.45 per ton[1]. This means that
this municipality incurs, in fact, losses. The justification for continuing
recycling in-spite of the losses, being the environmental benefits of

disposing the waste by recycling it.
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The Theoretical Framework:

Environmental protection including solid waste disposal, is the
responsibility of the government represented by the municipalities,
because the environment has the characteristics of public goods.
Government intervention in this respect is necessary in all stages:
collecting, transporting (which results in transferring hazardous
materials away from residential area), manufacturing it, if any, and the
burning or burying processes. Each of these stages involves costs that
may be born by the concerned authority or transferred to people in the
form of taxes. However, in Saudi Arabia there are no taxes on
individuals. The government is financing its budget mainly from the sale
of oil.

Government intervention may take different ways such as

disposing of waste directly by the governmental agencies, or indirectly
via contracting private contractors to do the job. It may give subsidies to
whoever is willing to invest in this area. In some countries the private
sector collects the waste on behalf of individuals or organizations
through direct contracts. Generally speaking, possible government
policies in this regard can be summarized as follow:
1- Variable taxes: Charging fees that vary with the amount of disposed
waste may reduce the amount of waste production. It may also be an
incentive for the units producing waste to recycle it. One study showed
that the amount of household waste declined by 18% as a result of such a
tax. In addition, if a program for recycling waste was implemented, the
amount of household waste will be reduced by 30%[10].
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2 - Purchasing recyclable waste: Useful waste such as aluminum, glass,
and cans may be purchased to achieve two objectives: (a) To encourage
the waste producing units to get rid of it in a proper way instead of
dumping it on the street or using any other inconvenient methods. (b) To
use those items as raw material in the respective industry.

3 - Benefit tax: This is a flat tax to be imposed on those who benefit
from cleaning the environment irrespective of the amount of waste each
unit produces. Although such tax may not reduce the amount of waste
appreciably, it is easy to apply. However, the proceeds must, in this case,
at least be equal to the cost of cleaning.

Components of Solid Waste in Saudi Arabia:

The amount of solid waste produced by major cities in Saudi
Arabia amounted to nine million tones per year, on the average, during
the last few years. The city of Riyadh alone produces about 2.43 million
tones a year. Almost the same amount is produced by the city of Jeddah.
The city of Damamm production of solid waste comes third and amounts
to 1.63 million tones a year.

It is a known fact that the components of solid waste differ
among countries according to different factors. Generally speaking, they
reflect the level of economic development and the consumption habits in
each country. In developing countries, we find that the percentage of
organic matter in the solid waste is so high vis a vie developing world.
One of the reasons why this is true is that a big percentage of food used
by people living in developing countries is made of fresh vegetable,
fruits, and meet as opposed to processed food used by people living in

developed countries. Table (1) compares between the components of
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solid waste in the United States and Saudi Arabia. The table shows that
the percentage of organic matter in Saudi solid waste amounts to about
34 % of the total waste produced by the Saudi people. This equals four
times the percentage of organic matter in the U.S. solid waste.

Table (1)
Components of Solid Waste
in Saudi Arabia and U.S.A

%
Item Saudi Arabia US.A
Food 34 8.1
Leather 4 2.7
Carton & paper 32 32.3
Plastic 6 9.8
Iron 7 7.7
Glass 3 6.5
Cloth 3 3.3
Others 11 29.6
Total 100 100

(1) The Saudi Consulting House, Ministry of Industry and Electricity-
The Economics Journal, No. 1894, 1998.

(2) Beede, David N. and David E. Bloom " The Economics of Municipal
Solid Waste, " Table 4, P.124,The World Bank Research Observer,
Vol.10, No2, August 1995.
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The percentages of cartons and papers in the components of
waste of both U.S.A, and Saudi Arabia are high. The percentage of
paper in Saudi solid waste is 32 %, which implies the possibility of re-
manufacturing paper. The percentage of plastic in the solid waste of
Saudi Arabia is almost similar to that of the U.S.A. The percentage of
glass in the Saudi solid waste is low (3%) in comparison with that of the
U.S.A (6.5 %). However, this study is concerned, mainly, with the
production of compost from solid waste which utilizes the organic
contents of it.

The Fertilizer Market in Saudi Arabia:

Since the main purpose of the study is to know the economics
of producing compost from solid waste, we will highlight the market for
fertilizers in Saudi Arabia. A demand gap for the organic fertilizer will
show that producing compost from recycling solid waste may help in
closing that gap and compete fairly well since it could be sold cheaper
than other types of fertilizer.

Supply and Demand of Fertilizer in Saudi Arabia:

Saudi Arabia produces both types of fertilizers: Organic and
Chemical fertilizers. Two main companies (Sabic And Safeco ) in
addition to some small companies produce about three million tones
yearly of chemical fertilizers. Most of this production finds its way to
the international market. The total amount licensed for annual
production of organic fertilizer is 1,431,333 tones yearly though the
actual amount of production is not known and is believed to be much
less than this amount. Statistics show unsystematic trend in the amount

of imports of compost to Saudi Arabia. In 1981, the amount of imports
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of compost to Saudi Arabia was 30,087 tones. It has increased thereafter
till it reached 107, 545 tones in 1984. It started to decrease since that
date till it reached 4,482 in 1997.Exports, on the other hand has
increased from 1,031 tones a year in 1981 to 71,604 tones a year in
1998.

Barry projected that the Saudi domestic consumption of compost
will amount to 413,415 tones a year by the year 2004, rising from its
current level of 136,644 tones a year in 1998, which suggests that there
is room for more production of compost[11]. Producing it from an
almost free raw material (solid waste) will increase its supply and hence
will reduce the demand gap and at the same time improve the
environment.

The price of the compost:

The current price of compost in Riyadh is SR 560 per ton ($
150). To compete with the available types of compost we will assume a
price of SR 320 ($ 85.33) per tone for the expected output of the
recycling process. At the same time the estimated revenue will be
conservative so as not to bias the economic feasibility of this venture.
Plant Capacity:

Based on the demand for compost and the optimum plant
recycling size, the suggested capacity of the plant in this study is 80,000
tones per year. Since the market may not absorb this quantity in the first
year, output will start at 50% of its capacity and increase by 10 % a year
till it reaches 90% of the plant capacity where it stabilizes at that level
thereafter.
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The Financial Analysis

We will try in this part of the paper to estimate the costs and
benefits of producing compost from solid waste to determine the net
private benefit and the value added to the economy from such venture.
To produce 80,000 tons of compost we need to use 240,000 tons of solid
waste. The ratio of solid waste to output is 3:1 as suggested by experts.
1-Costs Estimates:
(A) Capital costs: The capital costs are estimated for the suggested plant
size by the company producing the recycling equipment. They include
the cost of buildings, equipment, furniture, transport vehicles, and the

pre-start expenses.

Table (2) shows that the costs of equipment are SR 37.364
millions which represent 86.34% of the total fixed cost. The industry we
are studying is capital intensive which is consistant with the economic
and financial structures of the Kingdom of Saudi Arabia which is short
of skilled labor but have the financial capability to purchase capital
equipment.The other items estimates are collected from the local dealers

and building contractors.
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Table (2)
Fixed Capital Costs
(SR ,000)
Item Amount %
Building and Construction 3.380 7.81
Equipment 37.364 86.34
Furniture 70 0.16
Transport vehicles 210 0.49
Contingency Cost 2.051 4.74
Total Fixed Cost 43.075 99.54
Pre-start Expenses 200 0.46
Total Fixed Capital 43.275 100

(B) Annual operating costs:

Table (3) shows the annual operating costs. The land rent is very
negligible because land is owned by the government and rented out to
any licensed factory at an yearly nominal rent of SA (0,1) per squar
meter per year.Since the area of the plant under study is 10,000 sq.
meter, its annual rent is SR 1000 ($ 266.67).

Although the solid waste is free of charge, the estimated
raw material (chemical additives and transportation) cost is SR 5.7
millions representing 66.94% of the total operating costs. About 22.74%
of this represent the cost of chemicals to be mixed with the waste. The
remaining, 77.265%, is the cost of transporting solid waste from the city
to the manufacturing site. According to information we obtained from
the municipality of Riyadh City, the cost of transporting one ton of solid

waste from the city center to the manufacturing site is SR 17.66, on the
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Table (3)

Annual Operating Costs
(Saudi Riyals, 000)

Item Cost %
Land Rent 1000 0.01
Raw-Materials 5.715 66.94
Packaging Materials 560 6.56
Salaries , Benefits & Training 607 7.11
Utilities 162 1.90
Marketing & Promotion 75 0.88
General Administrative Costs 100 1.17
Maintenance 1.184 13.87
Insurance 133 1.56
Total Operating Cost 8,537 100

average. Accordingly, the total cost of transporting 240,000 tones is SR

4,238,400 which represents the first part of the saving to the government

budget by having the manufacturer bear the cost of transporting the

waste out of the city to the manufacturing site. The estimates of salaries

and benefits, packaging materials, utilities etc...., are based upon the

current market prices and salaries in Riyadh. Maintenance and

depreciation estimates are based upon professional advice about the

percentage used to estimate them for each of the factory’s fixed assets,

ie. buildings, equipment, furniture, and vehicles.
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(c) Revenue Estimates:

The plant revenue is estimated by multiplying the price per ton
by the expected output each year. Table (4) shows that annual revenues
increase with the increase in production. It reaches SR 23 millions in the
fifth year when the plant operating capacity reaches 90% of its total
capacity. It maintains the same level of capacity till the tenth year of the
project life. However, the revenue in the tenth year reaches SR 31.3
millions due to adding the salvage value of the factory in that year to
total revenue.

Results:

1 - Revenue ranged between SR 12.8 millions and SR 31.3 millions from
the first to the tenth years (Table 4).
2 - Total profit (which equals total revenue — total operating costs)

started at SR 8.044 millions till it reached 15.259 millions in the fifth
year and stayed there through out the ninth year. In the last year of the
study (year no.10) the total profit rose to SR 23.566 millions after we
added the salvage value of the factory to the revenue of that year
(Tabled).
3 - Net profit (which equals total profit — Depreciation) increases from
SR 2.370 millions in the first year of operation to SR 19.050 millions in
the last year of the project life (Table 4).
4 - The value added to the Saudi economy is SR 19.770 millions. The
value added is estimated as the sum of the money spent in the local

market such as salaries, raw material costs, utilities etc.
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Table (4)
Annual Revenue, Total Profit, and Net Profit
(SR 000)
Indicator Years
1 2 3 4 5 6 7 8 9 10

Revenue 12,800 | 15,360 | ,92017 | 20,480 | 23,040 | 23,040 | 23,040 | 23,040 | 23,040 | 31,346

Total profit 8,044 9,848 | 11,652 | 13,455 | 15259 | 15,259 | 15,259 | 15,259 | 15259 | 23566

Net Profit 2,370 4,548 6,205 8,196 | 10,454 | 10,661 | 11,075 | 11,135 | 10,791 | 19,050

14




Economic Studies: Volume3, No6

5 - The internal rate of return (IRR) to investment is 23.29%. This is the
rate that makes total costs equals total revenues. The generally
acceptable IRR in Saudi Arabia is 12%.

6 - The internal rate of return to equity is 82.88 %. This is the internal
rate of return to the portion of total investment paid by the owners of the
project, which is considered very high and should be encouraging to
investors.

7 - The annual private benefits of this project to the investor is SR
10.569 million a year on the average, measured by the average annual
profit.

8 - The benefit to the municipality is the saving of the transportation cost
of the solid waste used in this venture which is SR 4.2 millions a year.
The value added to the Saudi economy is SR 19.8 millions annually.
Accordingly, the total social benefit is SR 24 million a year.

Sensitivity Analysis:

Table (5) reflects the expected changes in the internal rate of
return on investment and the internal rate of return on equity due to
changes in revenue and operating costs. Considering the first year of the
analysis as the base year, an increase in revenue by 10 % will result in an
increase in the internal rate of return by 4.25 %. A decrease in revenue
by 10 % will result in a decrease in the internal rate of return by 4.52 %.
An increase in the operating costs by 10 % will result in a decrease in
the internal rate of return by 1.73 %. A decrease in the operating costs by
10 %, on the other hand, will result in an increase in the internal rate of

return by 1.7 %. An increase in revenue by 10 % accompanied by a
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decrease in the operating cost by 10 % will result in an increase in the
internal rate of return by 5.9%. A decrease in revenue by 10%
accompanied by an increase in operating cost by the same amount will
cause decrease in the internal rate of return on investment by 6.34 %.
Table (5) also, shows that an increase in income by 10 % will
result in an increase in the internal rate of return on equity (the share of
the investor(s) in total investments) by 12.13 %. A decrease in income
will result in a decrease in the internal rate of return on equity by 12.31
%, taking the first year as the base year. An increase in the operating

costs will result in a decrease in the internal rate of return by 5.34 %.
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Table (5)
Investment Indicators
Variable IRR on Investment IRR on Equity

Income + 10% 27024% 95.01%

- 10% 18.77% 70.57%
Operating Cost +10% 21.56% 77.54%

-10% 24.99% 88.24%
Income +10% 29.19% 100.38%
Operating Cost -10%
Income -10% 16.95% 65.22%
Operating Cost +10%

A decrease in the operating costs by 10 %, on the other hand,

will result in an increase in the internal rate of return on equity by

5.34%. An increase in income by 10% coupled with a decrease in the

operating costs by 10 % will result in an increase in IRR on equity by

17.5%. A decrease in income by 10% coupled by an increase in

operating costs by 10 % will result in decrease in the IRR on equity by

17.66 %.

So even if the estimated revenue decreased by 10%, and at the

same time the estimated operating costs increased by 10%, still it will be

a feasible venture because 16.95% IRR is higher than the average IRR in

Saudi Arabia which is estimated at 12%, as mentioned earlier.
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Conclusion

It is clear from the results of the financial analysis that the saving
to the municipality of Riyadh City is not large (SR 4.704 millions of
which SR 4.238 millions is the cost of transporting the solid waste and
the remaining is cost of burning it). However, Municipalities can still
encourage private entrepreneurs to take advantage of the opportunity
that exist in manufacturing, and recycling solid waste. If we can
establish the fact that another opportunity exist from manufacturing
paper and cartons, which makes high percentage in the total waste in
Riyadh City, a similar amount of trash can be transported by the
recycling factory and hence a similar amount of money savings could
exist. The effort of the municipality can be enforced through adopting a
law that forces businesses and households to separate their trash in three
bags: one for papers and cartons, the second for food, and the third for

the remaining of the waste.

Another benefit from taking such an effort would occur to the
economy and to the society at large, which is the value added to the
Saudi Economy from such an industry estimated at SR 19.770 millions
per year. Above all, the society will benefit from a better and a cleaner

environment.
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""Hedonic Price Functions of Some Fruits Produced
by Tabouk Agricultural Development Company
(TADCO), Saudi Arabia"

Abstract

The main purpose of this paper is to estimate the effect of
seasonality, variety, and package on fruit prices using hedonic pricing
model. The results from previous studies suggest that production or
consumption of heterogeneous goods can be analyzed by
disaggregating them into more basic units (the characteristics), that
better measure the dimension of what is bought and sold. The
underlying principle theme of hedonic price analysis is that consumer
goods are valued based on its characteristics. The results of the study
suggest that fruit quality characteristic attributes have significant
impact on prices paid by the consumer. It appears that the hedonic
price models provide an excellent explanation of how quality
differentials represented by the fruit varieties and packages in addition
to the seasonality are reflected in prices paid by fruit buyers. The
results may be useful for fruit producers who can reevaluate the

appropriateness of fruit quality characteristics.
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"Hedonic Price Functions of Some Fruits Produced
by Tabouk Agricultural Development Company
(TADCO), Saudi Arabia"

Introduction:

Unfortunately, the agribusiness firms have planned for
production without an adequate evaluation of competition from
imports or a marketing plan. Numerous fruit-marketing problems
have constrained the full development of the production capacity.
Inadequate evaluation of the importance of product characteristics and
limited information about the nature of the market for imported fruits
have been translated into lower producer prices and higher prices paid
by the consumers. Fruit producers in Saudi Arabia are not familiar
with the importance of product characteristics on fruit prices. Tabuk
Agricultural Development Corporation (TADCO), which was taken as
an example in this study, has taken the lead in this sector, and has
succeeded in agricultural production taking advantage of the
unlimited support from the government. TADCO occupies
approximately 35,000 hectares of land of which approximately 13,000
hectares are cropped each year. The project includes more than 150
center pivots for irrigation. Primary products are wheat, barley, forage
(primary alfalfa), potato (seed and table), onions, Egyptian soybeans,
fruit (peaches, nectarines, apricots, plums, grapes, almonds, apples,
pears, and olives). More than 200 tunnel green houses are used to

produce trees and vines for their orchards and vineyards as well as
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residential landscaping plants. TADCO has, in recent years, greatly
diversified by reducing cereal production in favor of alfalfa,
vegetables, and fruit production. The change has been implemented
because of reduction in subsidies provided for wheat. The 1000
hectares of barley are the only crop currently delivered to the
government under a requested quota system. Wheat subsidies for

large farms like TADCO are no longer available.

TADCO is organized as a joint stock company, with
approximately 31,000 owners of its 2,000,000 shares of stock. First
and foremost are their investors who provided more than 200 million
Saudi Riyals (SR) to establish TADCO in 1983. In addition, other
stakeholders include the government of the Kingdom of Saudi Arabia
who have encouraged development of agricultural projects by

providing land, capital, price supports, and quotas for some crops.

Fruit marketing begins in the marketing services group at
TADCO's farm level where the fruit receiving includes placing the
fruit from trailers or refrigerated trucks from the field on pallets while
still in the field boxes. The fruit is weighed on the forklift, and tagged
so that it can be identified with the Orchard-Vineyard Irrigation
System (OVIS) and block (variety) from which the fruit was
harvested. Detailed yield records are kept and reported to the
production department. The fruit is then put in the pre-cooler until the

packing, which is done at night, begins. Packers then remove fruit
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from the field boxes, visually determine whether the fruit should be
rejected, and visually size the fruit, and determine in which type of
package it should be. Two sizes are place packed, blossom end up in
cardboard single layer boxes with a plastic liner. The lower grade
acceptable fruit are put in styrofoam boxes. The containers hold
approximately 4 kilograms of fruit. The boxes are hand placed and
stacked on wooden pallets, cardboard corners are put in place, three
bands are applied, and the pallets are then loaded into a truck or
returned to the cooler. The packing equipment consists of tables for
the workers that will hold field and packed boxes. Field boxes are
washed prior to being returned to the field for harvest. The main
purpose of this paper is to estimate the effect of seasonality, variety,
and package on fruit prices. Production or consumption of
heterogeneous goods can be analyzed by disaggregating them into
more basic units (the characteristics), that better measure the
dimension of what is bought and sold. The underlying principle theme
of hedonic price analysis is that consumer goods are valued based on
its characteristics.

Historical Background:

Lancaster (1966) introduced the concept of heterogeneous
goods having a bundle of characteristics that have value to consumers.
His paper provides a model of product differentiation based on the
hedonic hypothesis that goods are valued for their utility-bearing
attributes or characteristics. Hedonic prices can be defined as the

implicit prices of attributes and are revealed to economic agents from

5



Esa,Saad A. Kh, Hedonic Price Functions of Some Fruits Produced

observed prices of differentiated products and the specific amounts of
characteristics associated with them (Rosen, 1974). In his paper,
Rosen showed that estimated hedonic price functions identify neither
demand nor supply functions and can not be used to identify the
structure of consumer preferences and producer technologies that
interact to generate the hedonic prices. Hedonic price functions are a
regression of the observed price of a commodity against its quality
attributes (Lucas, 1975). The estimated parameters from the hedonic
prices are the shadow prices or implicit prices of the characteristics of
a commodity (Ladd and Martin, 1976). In another paper, Ladd and
Suvannunt (1976) apply the approach to consumer goods. Based on a
study carried out in 1929 by Waugh for fresh vegetables, Ladd and
Suvannunt derived that for each product consumed, the price paid by
the consumer equals the sum of the marginal monetary values of the
product’s characteristics. They added that consumer demand functions
for goods are affected by characteristics of the goods. They concluded
that, for the first claim, the marginal implicit prices are a practical
mean to evaluate grading schemes for consumer products. For the
second claim, if the relation of consumer’s purchases to product
characteristics is known, a product can be designed to maximize profit
by determining how much of each characteristic to put in the product.

Once the characteristics in the bundle (the heterogeneous good)
are identified and measured, the hedonic function is interpreted as a
function that disaggregates the price of the good into the implicit

prices and the quantities of the characteristics. Also, it provides
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estimates of prices for the characteristics (the hedonic values).
Lancaster (1966) proposed that all goods possess objective
characteristics relevant to the choices which people make among
different collections of goods, and individuals differ in their reactions
to different characteristics content of various goods collections. He
emphasized that it is the “characteristics” in which consumers are
interested. It is assumed that the characteristics-people relationship is
of the same kind as the goods-people relationship assumed in the
traditional demand theory. Lancaster provided a fully integrated
theory of consumer choice and demand, in which the characteristics
of goods are taken explicitly into account. He argued that the demand
for a new good could be predicted from observed behavior with
respect to existing goods, provided the new good possesses the same
characteristics as those existing.
Empirical Model:

According to Lucas (1975), Hedonic price functions are
regression equation of the form:
(1) Pi :P(Vila---nvij;ui)
where P; is the observed price of commodity i; Vjjis the amount of
some “intrinsic quality” (or “characteristics”) j per unit of commodity
1; and U; 1s a disturbance term.
According to Lancaster arguments, fruit characteristics in this study
such as variety, package, and seasonality will be used in estimating

fruit prices. Four kinds of fruit are used in the study: Grapes, Apples,
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Pears and Peaches. The hedonic fruit model for the four different
products is written as:
(2) P, =8, + &,SIN12,, +35,5IN6,, +5,C0812,, +5,C0S6,, +

iijkvl

kﬁak MKT;,, + Z;/VVRTW + ;/MDKGijkv + B QT + €
Where Pjj, s the price ovf fruit i with specific variety v and package |
sold in Saudi Riyal (SR) per kg in market k at time period j; SIN12,
SIN6, COS12, and COS6 are seasonality variables representing the
transaction time in which the fruit is sold during the season; MKT is
the fruit markets: three main markets (Riyadh, Jeddah and Dammam)
were included in each model in addition to the base, which was the
rest of the fruit markets in Saudi Arabia mostly Tabuk market.. VRT
is the variety of a specific product such as Florida King peaches for
example; PKG is package of fruits. Using the package criterion used
in packing the fruit such as labeled carton and Styrofoam boxes. QTY
is the quantity of fruit i in kg with specific variety v and package 1
sold in market k at time period j; u is number of markets in which the
fruit is sold, three main fruit markets are discussed in the study in
addition to the base market; m is the number of varicties for each
product; n is number of packages used for each product; and € is the

error term.
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Data:

Daily fruit sales data for one season were obtained from Tabuk
Agricultural Development Company (TADCO). It includes the
quantity and price of fruits (in this study apples, grapes, peaches and
pears) sold in different markets in SR per kg for different package,
variety, and time.

Estimation and Procedures:

Seasonality, markets, varieties, and packages were estimated
for each one of the four products. For seasonality, the sine and the
cosine functions wit 12 and 6 month periodicity are used to estimate
the effect of seasonality on fruit prices. The sine and cosine functions
that used in the estimation are:

3) Sinl12 = Sin(day/365 * 2 * 3.14)

4) Sin6 = Sin(day/182.5 * 2 * 3.14)

(5)  Cosinl2 = Sin((day/365 * 2 * 3.14) + (3.14/2))

(6)  Cosin6 = Sin((day/182.5 * 2 * 3.14) + (3.14/2))

Where day represent the transaction date in the daily fruit sales data
used in the study.

Specification tests were conducted to make sure that the hypothesis
testing and test statistics are valid. First, Goodness-of Fit statistics
testing for normality of residuals (GF) and Lagrange Multiplier test
for normality of residuals (LM) options with Ordinary Least Squares
(OLS) were used to get the coefficients of skewness and kurtosis for
the normality test. The null hypothesis of normality was not rejected.

Autocorrelation was not a problem because time-seies data was not
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used in the study. Second, the conditional variance test to test for
change in variance, static hetroskedasticity and dynamic
hetroskedasticity was conducted. The null hypothesis of
hetroskedasticity was rejected indicating that hetroskedasticity might
be a problem. Maximum Likelihood Estimator (MLE) was used to
estimate the final model. Significance tests were conducted for all
variables involved. The SHAZAM computer software program was
used for analyzing the data.
The null hypothesis that seasonality does not affect fruit prices is
rejected if the p value calculated, using F and Wald Chi-square
statistics, i1s less than the critical value at o« = 0.05 at which
seasonality is significant.

Hy : sinl12 = sin6 = cos12 = cos6 =0

H,: Not Hy
Wald Statistic: p < oc Reject Hy
The null hypothesis that market does not affect fruit prices is rejected
if the p value calculated, using F and Wald Chi-square statistics, is
less than the critical value at oc = 0.05 at which market is significant.

Hy: Jeddah = Dammam = Riyadh =0

H,: Not Hy
Wald Statistic: p < oc Reject Hy
The null hypothesis that variety does not affect fruit prices is rejected
if the p value calculated, using F and Wald Chi-square statistics, is
less than the critical value at oc = 0.05 at which variety is significant.

Hy :fruit varaity| = ... = fruit varaity, =0

10
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H, : Not H,
Wald Statistic: p < oc Reject Hy
The null hypothesis that package does not affect fruit prices is
rejected if the p value calculated, using F and Wald Chi-square

statistics, is less than the critical value at oc = 0.05 at which package is

significant.
Hy : package| = ... = package,= 0
H,: Not H
Wald Statistic: p < oc Reject Hy
Results:

The use of different fruit varieties, packages, seasonality and
markets to explain observed price differentials is investigated in this
section. The result of equation (2) with four different products
(apples, grapes, peaches and pears) each with four main different
variables (seasonality, markets, varieties, and packages) are presented
in tables 1, 2, 3, and 4. The data sample of 298, 620, 700 and 219
observations of apples, grapes, peaches and pears respectively were
used. These observations contain different dates in the season,
markets, varieties and packages for each product. The estimated R*
for the models are 0.51, 0.70, 0.76 and 0.78. Generally, the null
hypothesis that seasonality, markets, varieties, and packages do not
affect fruit prices was rejected in each equation. Wald chi-square
statistics of the unrestricted model used in this study is presented in
Tables 1, 2, 3, and 4, and it is significant in each equation at 5 percent

significant level. The estimated coefficients with the t-ratios from all

11
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four models indicate that characteristics have a significant impact on
the prices of fruits. Seasonality variables, which are represented by
the SIN12, SIN6, COS12 and COS6, indicate a significant impact on
the prices of all different products in the study. The result shows that
markets are a significant factor on the prices of fruits. The estimated
coefficients as well as the t-ratios results from the four models
indicate that both quality characteristics, represented by different
varieties and different packages, have a very significant impact on
prices of all products.

In conclusion, the results suggest that fruit quality
characteristic attributes have significant impact on prices paid by the
consumer. Both premium and discounts are associated with
seasonality, market, variety, and package, which are significant in all
of the equations and all of the hypothesis.

Interpretation:

In general, it appears that the hedonic price models provide an
excellent explanation of how quality differentials represented by the
fruit varieties and packages in addition to the seasonality are reflected
in prices paid by fruit buyers. The fruit producers should know the
premiums and the discounts associated with some of these factors in
order to make profit maximization decisions.

Many factors other than the characteristics attributes producer
fruit prices. However, the range of prices implied by the variation in
explanatory variables in this study has a substantial affect on producer

prices above those from formal market fluctuations. Producers have

12
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substantial influence on the values associated with varieties and
packages through the selection of the one that has a significant impact
on prices. It is emphasized here that the measured price impacts
occurred at the point of first sale of fruit as a fresh product in the
market.

Summary and Conclusion:

The specific objective was to determine the role of product
characteristics in explaining variation in fruit prices. The general
hypothesis is that variation in prices received by producers can be
explained by the different fruit quality attributes such as varieties and
packages, the efficiency of different fruit markets, and seasonality.
The hypotheses were tested using daily data for one season.

A hedonic model for fruit prices was developed. The results
may be wuseful for fruit producers who can reevaluate the
appropriateness of fruit quality characteristics. The findings support
the argument in the objective that product characteristics are
important in determining the fruit prices. These results are based on
one season of daily sales data taken from TADCO.

Limitation of the Study:

Results of this study are limited by the data that were obtained
from TADCO. Different data and/or different products may have
different results. The measured price impacts occurred at the point of
the first sale of fruit as a fresh product in the market. This study need
to be updated in order to remain useful.

13
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TABLE (1)
ESTIMATED COEFFICIENTS FOR THE HEDONIC PRICE
EQUATION FOR APPLES (T-RATIOS IN PARENTHESES)

Dependent Variable: Apple price

Mean Equation Variance Equation Wald
Statistics (Unrestricted)
Independent
Variables
Intercept -97.55 -54.47
(-4.08) (-3.21)
Seasonality 8.80
Sinl2 9.95 7.29
(3.30) (3.42)
Sin6 4.14 -3.60
(2.74) (3.37)
Cosl2 -135.99 -74.50
(-4.20) (-3.26)
Cos6 -36.46 -19.78
(-4.34) (-3.32)
Markets 18.24
Jeddah -0.51 -0.23
(-9.68) (-6.06)
Dammam -0.32 -0.19
(-6.20) (-5.06)
Riyadh -0.14 -0.11
(-1.81) (-2.12)
Varieties 3.25
Anna 0.08 0.13
(2.70) (6.31)
Dorset 0.039 0.11

(1.38)

(5.54)

15



Esa,Saad A. Kh, Hedonic Price Functions of Some Fruits Produced

Table (1) Continued
Packages 10.99
4kg.-polybox -0.54 -0.02
(-4.85) (-0.26)
Apple Carton 0.08 0.15
(0.72) (1.77)
7-kg.-polybox -0.67 -0.20
(-4.19) (-1.80)
Apple-Sml. Carton -0.03 0.18
(-0.25) (1.90)
10kg.-polybox -0.61 -0.33
(-3.74) (-2.84)
TABLE (1) CONTINUED
Quantity -0.01 -0.02
(-2.07) (-4.25)
R*=0.51
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TABLE (2)
ESTIMATED COEFFICIENTS FOR THE HEDONIC PRICE
EQUATIONS FOR GRAPE (T-RATIOS IN PARENTHESES)

Dependent Variable: Grape price
Mean Equation Variance Equation Wald

Statistics
Independent (Unrestricted)
Variables
Intercept 27.26 6.65
(7.18) (2.48)
Seasonality 25.59
Sinl2 30.45 7.54
(7.36) (2.58)
Sin6 11.47 2.77
(6.55) (2.25)
Cosl2 21.72 4.61
(5.99) (1.80)
Cos6 -2.88 -0.89
(-12.61) (-5.51)
Markets 4.83
Jeddah -0.31 -0.98
(-8.15) (-3.61)
Dammam -0.21 -0.09
(-6.72) (-4.07)
Riyadh -0.26 -0.05

(-6.55) (-1.89)
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Table (2) Continued
Varieties 21.69
Perlet -0.08 -0.25
(-0.31) (-1.45)
Flame -0.08 -0.29
(-0.34) (-1.71)
Cardinal -0.13 -0.29
(-0.55) (-1.73)
Muscat -0.15 -0.27
(-0.64) (-1.56)
Exotic -0.15 -0.31
(-0.64) (-1.84)
Thompson 0.14 -0.15
(0.58) (-0.89)
Bezanz -0.38 -0.25
(-1.58) (-1.48)
Red Globe 0.83 0.15
(2.88) (0.72)
Halwani 0.03 -0.24
(0.08) (-1.04)
Denials 0.02 -0.15
(0.04) (-0.40)
alfalv -0.35 -0.24
(-1.46) (-1.47)
Italia -0.69 -0.31
(-2.83) (-1.82)
Datter -0.45 -0.23
(-0.46) (-1.29)
Packages 34.70
Grape Carton (big) 0.72 -0.02
(6.17) (-0.25)

18



Economic Studies: Volume3, No6

Table (2) Continued

PolyTray 3.11 0.27
(9.16) (1.15)

4kg.-PolyBox -0.30 -0.34
(-2.62) (0.08)

Grape-Plastic Tray 0.29 0.02
(0.83) (0.06)

Quantity 0.02 -0.01
(1.72) (-0.07)

R*=0.70
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TABLE (3)
ESTIMATED COEFFICIENTS FOR THE HEDONIC PRICE
EQUATIONS FOR PEACHES (T-RATIOS IN PARENTHESES)

Dependent Variable: Peach price

Mean Equation Variance Equation Wald

Statistics
Independent (Unrestricted)
Variables
Intercept 109.83 0.57

(9.31) (0.07)
Seasonality 24.01
Sinl2 -40.93 0.14

(-6.31) (0.03)
Sin6 -24.34 0.38

(-6.96) (0.15)
Cosl2 145.30 0.30

(9.42) (0.03)
Cos6 38.53 0.34

(11.17) (0.14)
Markets 8.34
Jeddah -0.46 -0.08

(-8.13) (-2.11)
Dammam 0.61 -0.08

(10.41) (-1.53)
Riyadh 0.50 -0.06

(6.98) (-1.14)
Varieties 27.34
Bonita 0.76 -0.32

(0.88) (-0.54)
Florida Star -0.54 0.38

(-3.82) (3.86)
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Table (3) Continued
Lvariaty -0.29 0.39
(-1.60) (3.05)
Ntvariaty -0.11 0.47
(-0.34) (2.06)
Florida Brine -0.22 0.17
(-1.84) (1.98)
Florida King -0.10 0.17
(-0.82) (1.96)
Driest Gold -0.97 0.12
(-0.78) (1.41)
May Crest 0.07 0.12
(0.50) (1.34)
Spring Time 0.26 1.13
(0.31) (1.91)
Spring Crest -0.03 0.30
(-0.22) (2.86)
Florida Gold Star  -0.60 0.02
(-1.92) (0.09)
Florida Goal 0.13 0.17
(0.84) (1.58)
Twnsvnfv -0.04 0.24
(-0.16) (1.24)
Florida Glow 0.20 -0.05
(1.08) (-0.36)
Tropical Sweet 0.05 0.28
(0.28) (2.03)
Florida Grade 0.16 0.09
(0.66) (0.49)
Hermicill -0.22 0.18
(-0.81) (0.97)
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Table (3) Continued
Honey Yard -0.16 -0.30
(-0.45) (-1.17)
Tropical Snow -0.65 -0.74
(-2.73) (-4.40)
Packages 26.15
Poly-box 0.13 0.26
(2.18) (6.00)
Fruit Carton 3.62 0.10
(3.62) (0.62)
Peaches Carton 1.50 0.50
(20.08) (9.42)
Peaches Small Box -0.24 0.31
(-0.93) (1.63)
New Box 1.59 0.28
(6.30) (1.57)
Quantity 0.03 -0.03
(1.95) (-3.20)
R>=0.76
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TABLE (4)

ESTIMATED COEFFICIENTS FOR THE HEDONIC PRICE
EQUATIONS FOR PEARS (T-RATIOS IN PARENTHESES)

Dependent Variable: Pear price
Mean Equation

Variance Equation Wald

Statistics
Independent
Variables
Intercept 8.11 0.50
(2.29) (0.20)
Seasonality 1.47
Sinl2 7.8 0.61
(1.84) (0.20)
Sin6 0.11 -0.17
(0.08) (-0.18)
Cosl2 0.79 -0.24
(0.29) (-0.12)
Cos6 -1.79 -0.13
(-2.23) -0.22
Markets 4.64
Jeddah -0.15 -0.02
(-1.35) (-0.28)
Dammam -0.21 -0.29
(-2.41) (-4.79)
Riyadh -0.63 -0.30
(-7.26) (-4.91)
Varieties 2.81
Ercolin -0.36 0.83
(-1.35) (4.22)
Blanqul -0.38 1.10
(-2.07) (8.35)
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Table (4) Continued
Mp. More Time -1.15
(-5.41)
Packages
Poly Fruit Carton  1.09
(6.11) (-0.81)
Fruit Box 0.28
(1.83) (-2.47)
Pears Carton 0.14
(0.37) (-4.58)
Quantity -0.03
(-2.63)
R*=0.78

0.74
(4.91)

-0.10
-0.27
-1.23

-0.06
(-6.83)

4.33
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