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Abstract

The significant growth of Build-Operate-Transfer
(BOT) projects in Kuwait, in number, size and type, on
one hand and the utilization of a uni-dimensional public
plots pricing system, such as an inflexible annual rental
rate, which disregard social gain, environmental consid-
erations, general economic conditions, etc., on the other
hand, have led to the sub-optimum level of public revenue
and inadequate protection of the public fund. Over a
number of years, the magnitude of the losses in public
revenue from these projects has led to the accusation of
public fund mishandling, cancelation of many BOT con-
tracts by the government, and the call by the National
Assembly to the enactment of a legislation that would
regulate the BOT projects, and establish a fair, transpar-
ent and justified pricing system for public plots of land
offered to these projects.

In response to this critical national problem, this paper
presents the specifications of a framework for a plot
pricing decision support system for the State of Kuwait
including a multidimensional plot pricing model, the
architecture of the framework and the functionality of its
major components. The framework should be able to
create an environment that will directly enable the max-
imization of public revenue and indirectly provide the

necessary protection of the public fund.
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Introduction

he significant growth of Build-

Operate-Transfer (BOT) pro-
jects in Kuwait, in number, size and
type, on one hand and the utilization
of a uni-dimensional public plots pri-
cing system, such as an inflexible
annual rental rate, which disregards
social gain, environmental considera-
tions, general economic conditions,
etc., on the other hand, have led to
the sub-optimum level of public rev-
enue and inadequate protection of the
public fund. Over a number of years,
the magnitude of the losses in public
revenue from these projects has led to
the accusation of public fund mis-
handling, cancelation of many BOT
contracts by the government and ai
call by the National Assembly to the
enactment of a legislation that would
regulate the BOT projects, and estab-
lish a fair, transparent and justified
pricing system for public plots of land
offered to these projects.

In response to this critical national
and strategic problem, this paper pre-
sents the specifications of a dynamic
and flexible decision support system
framework for plot pricing for the
State of Kuwait. The cornerstone of
the framework is a multi-dimensional
plot pricing model covering several
key issues such as Location Allowance,
Strategic National Objectives Allow-
ance, National Labor Allowance, Re-

turn on Investment, Investment
Expenditure, Commercial- Noncom-
mercial Ratio, Energy Consumption
Coefficient and Environment Protec-
tion, as shown in Figure 1, eliminating
the deficiencies in the uni-dimensional
plot pricing system currently in prac-
tice. Also, to fulfill the demand and
requirement for optimum revenue
generation, protection of public prop-
erties and a transparent and just sys-
tem, the framework includes other
components such as a model setup , a
model execution and scenario genera-
tion, and a scenario evaluation. To-
gether and when executed in an
iterative manner, these components
provide an environment that directly
enables the maximization of public
revenue and indirectly enable the ne-
cessary protection required for the
public fund.

BOT Background

The BOT Approach

Governments in different parts of
the world are increasingly facing high-
er budget deficits and public funding
difficulties that are creating barriers in
developing essential public projects.
In recent years, an increasing number
of these governments have opted to
outsource diverse public projects to
private investors that can provide
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capital, management, and operating
expenses to such projects using the
Build-Operate-Transfer (BOT) ap-
proach.

The first official private facility
development under the name BOT
was used in Turkey in 1984 as part of
an enormous privatization program
to develop new infrastructure. How-
ever, the BOT approach was used as
early as 1834 with the development of
the Suez Canal which was financed by
European capital with Egyptian finan-
cial support [1].

BOT contracts enable private in-
vestors to design, finance, construct
and operate large scale public project
to specifications agreed to by the con-
cerned public agency. However, to
recover their capital and earn a fair
return on investment, private inves-
tors are granted the right to generate
revenues from the project for a specific
concession period which usually lasts
from 10 to 50 years. After the specified
period, the project is transferred back
to the government in good condition
to assume operating responsibility for
the project or choose to contract the
operations back either to the same
concessionaire or a new one.

Certainly, the BOT approach hasa
number of advantages. One being, the
costs and risks of financing fall on the
shoulders of the private partner who is
often in a much better position to bear

these costs than public authorities.
Also, many essential public projects,
that otherwise would have to wait for
allocation of public funds, can be
realized in a shorter period of time.
Besides, projects will likely benefit
from private efficient cost-effective
managerial skills which are often
superior to their counterparts at the
public sector.

On the other hand, the government
is usually responsible to provide the
BOT project with some assets includ-
ing public plots of land at a subsidized
lease, especially when the project is
not highly gainful. However, leasing
of state land to diverse private eco-
nomic activities is common proce-
dures in many industrial, as well as
developing countries. These activities
may take different forms such as graz-
ing, industrial, commercial, tourism,
housing, sport or recreation projects,
etc.[2].

Leasing of Public Land

A variety of regulations and lawful
procedures, which differ from one
country to another, deal with leases
of public land and the transfer of land
from a leaseholder to a new lessee,
subdividing, subcontracting or con-
verting from a lease to freehold. Based
on the leasing arrangement, a lessee
must pay to the State the annual rent
stated in the lease contract. Some BOT
agreements offer concessionaries the
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right to own the land during the term
of the project. This right means that
concessionaries can sell, buy or re-
lease the land to a third party, and
can use the project as well as the public
land itself as collateral to borrow from
banks. Such ownership rights are pro-
vided in Moscow, the Russian Federa-
tion capital, where it is not possible to
protect rights of land users without
registering the proprietary rights on
land which entitles users to involve the
land lots in market transactions [3].

A survey about the methods of
public land price policy and execution
of that policy in a number of Eur-
opean cities (Frankfurt, Stockholm,
Helsinki, Riga, Vienna, Stuttgart,
London and Amsterdam) revealed
significant differences among the sur-
veyed cities in the way they regulate
and interfere in the setting of land
prices. In the estimation of land prices
allocated for business functions, some
of the cities take the intensity of land
use into account. In the city of Frank-
furt, the Committee of Land Valua-
tion Experts determines the value per
plot. A density coefficient is being
used, which is different for the down-
town area and the outskirts. In Hel-
sinki and Vienna, sometimes the land
price is dependent upon the floor
space index, a measure of density. In
Amsterdam, the density is standard
taken into account in the determina-
tion of the land prices for business

functions. In the case of leisure and
recreational functions, due to the var-
iations of these activities, it was diffi-
cult to determine land price policy. An
example of this is shown in Frankfurt,
where the price sometimes depends on
the surrounding area. If the leisure
function is situated within a housing
area, the housing land price will apply,
or the price is determined as a deduc-
tion from the former function of the
land. Whereas, in the case of parking
functions, most cities set up the land
price based on the functions that will
use that same parking facilities. How-
ever, Amsterdam seems to be the only
city that looks upon the land prices for
parking facilities separately and link it
to a financial incentive. It is notable
that in Helsinki, it is difficult to make
parking facilities profitable, so prices
are very low[4].

In 1994, France introduced a legisla-
tion opening the possibility to create
"real property rights" on the public land.
The principle is explicitly acknowledged
in the law that states: "The beneficiary of
a temporary authorization on the public
domain of the state is entitled, except is
the contract explicitly excludes this pos-
sibility, to a real property right on the
installations, buildings, or other struc-
tures that he has been building corre-
sponding to the activity that is expected
by the initial authorization"[5]. Addi-
tionally, in Strasbourg, East of France,
concessionaires are given a lease period
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of time which is equal to twice the time
needed to settle their banking loans that
initially have been used to build the
projects and to buy the equipments and
other assets[5].

In 1988, immediately after its first
public land lease, the People Republic
of China deleted from its constitution
the provision that land cannot be used
for lease. In line with the modification,
the right to use public land in urban
areas has been regulated to incorpo-
rate transfer of land by ways of con-
tract - tender and auction - from
without compensation, to with com-
pensation; without a time limit, to
with a time limit; and without mobility
to with mobility [6].

In Australia, different economic
activities licensed on state’s land pay
diverse lease rates which are based on
pre-determined ratio of unimproved
value of land: 0.8% for agriculture
and grazing and 3% for intensive
primary production [7].

In the USA, federal public land
leases and state land leases follow
different regulatory systems. In gen-
eral, large areas of public land are
leased for different economic purposes
such as oil exploration and produc-
tion, grazing, farming, industrial,
commercial, services, and other uses.
In most cases, lease rates of federal
land are nominal, whereas states’ rates
are based upon appraised market rent.

Other factors are considered depend-
ing on the type of use. In Arizona, for
example; a percentage of gross sales is
used as a criterion for a retail business
whereas the income producing poten-
tial of the land is utilized in the case of
other uses[8].

Land Lease for BOT Projects in Kuwait

Metropolitan areas in Kuwait are
assembled along the southern coast of
the country and represent less than
10% of the total land area (17344
squared kilometers). A large portion
of the land in the metropolitan areas
and most land outside these areas are
owned by the State. Land outside the
inhabited areas is either arid desert or
predominantly used for oil produc-
tion [9]. Inside the populated areas,
Kuwait city (the capital), Salmyia,
and Hawally represent the most con-
gested and busiest business districts.

Kuwait’s economy has been domi-
nated by the Sstate since the early begin-
ning of the crude oil industry which is
fully owned by the state and generates
most of the country’s income. For dec-
ades, the Government has been utilizing
the state land for public projects and
facilities and allocating parts of it for
the use of different forms of private
economic activities against heavily sub-
sidized rent. Prior to the extensive alloca-
tion of land to major BOT projects in
Kuwait during the 1990s, pricing criteria
of public land allocated to private en-
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trepreneurs was not a considerable issue.
However, during the past decade, BOT
projects have been gaining increasing
acceptance in Kuwait, with BOT projects
proposed in the power, waste-water, real
estate development, and transportation
sectors. The $390 million Sulaibiya
Waste Water Plant, the largest facility
of its kind in the world which uses reverse
osmosis and ultra-filtration membrane-
based procedures, represents one of the
largest BOT contracts in Kuwait. Other
major contracts involved the free trade
zone at Shuwaikh port, the Fifth Water-
front Development Project comprising of
the $162 million Marina Mall, Marina
Crescent and Hotel, the $132 million
Sharq Mall, the $73.2 million Heritage
Village project, the $44.5 million Sixth
Waterfront Development Project com-
prising of Alkout Mall, the $35.7 Inter-
national Golf Stadium and Club, the
$23.2 million Hawally Amusement Park,
the $21.5 million Friday Market Devel-
opment project, the $10.7 million plant
for the recycling of construction waste,
and the $8.2 million KFAS scientific
center. The number of BOT projects in
Kuwait since 1994 is about 95 at a cost of
$ 1.3 billion [10].

Nonetheless, in October 2006, the
Government decided to cancel several
BOT contracts with major local compa-
nies. The decision was based on an
assessment carried out by the State
Audit Bureau which accuses concession-
aries of violating the terms of their

contracts by, for example, illegally seiz-
ing state land and introducing un-
authorized changes to the projects for
profit-increase. Among the canceled
contracts were Showbiz and the Free
Trade Zone at Shuwaikh Port [11].

The Present Leasing System

Pre-qualified and interested investors
are usually requested by Kuwait Munici-
pality to submit bids along with technical
and economic feasibility studies for a
specific public project. A thorough ex-
amination of all bidders’ proposals is
usually conducted by an assessment com-
mittee which assigns points to nearly
fifteen different dimensions for each pro-
posal and bidder. Full compliance with
tender requirements is important and
hence lowest tender is not necessarily
the winner. However, due to engineers’
dominance of the assessment committee,
more attention and higher scores are
usually assigned to technical (designs,
structures, architectures, etc.) rather than
financial elements. After deciding on the
winning bidder and allocating the project
site, a government relevant authority like
the State Property Department at the
Ministry of Finance or the Public
Authority of Industry is requested to
draw a final contract where the lease
has to be established.

The present land lease rate for
schools, health services, car parks
and alike BOT projects is pre-assigned
by government resolutions which dis-
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regard dissimilarity between these
projects, whereas land lease rate for
larger BOT public projects is worked
out by merely the chosen location and
the proposed project’s internal rate of
return (IRR). Bidders’ economic in-
fluence, intermediation, and bargain-
ing play a role in this procedure [12].

Multi-Dimensional Plot Pricing
Model (MDPPM)

The Multi-Dimensional Plot Pri-
cing Model (MDPPM) is the corner-
stone of the decision support system
framework. Figure 1 shows the di-
mensions of the MDPPM, and in the

following subsections the mathemati-
cal equations representing the
MDPPM dimensions are discussed
along with their justifications. The
impact of the addition of each dimen-
sion’s measurement on the initial for-
mula in a progressive manner is also
shown. The integrated dynamic multi-
dimensional equation representing
MDPPM when its parameters, as dis-
cussed in section 4.1, are assigned
various values would generate differ-

ent pricing scenarios to choose from.

Maintenance
Allowance

Location
Allowance

Strategic
Objectives
Allowance

Figure 1: MDPPM Dimensions
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The MDPP Formula

The MDPP formula incorporates
all the equations representing the di-
mensions shown in Figure 1, except
for the Environment Protection,
which requires some technical criteria
to be set by Kuwait Public Authority
for Environment (PAE). The Multi-
Dimensional Plot Pricing (MDPP)
formula is shown below:

MDPP= {37 | PL;+ " PL
[((LWA + ARI + CNR)

—(AME + IE + ACNO

+ECC + NLA)|} [ﬁ]

Where, PL stands for Plot Leasing,
LWA for the Location Weight Ad-
justment, A RI for Adjusted Return on
Investment, CNR for Commercial-
Noncommercial Ratio, AME for Ad-
justment for Maintenance Expendi-
ture, /E for Investment Expenditure,
ACNO stands for Adjustment for
Contributions to National Objectives,
ECC for Energy Consumption Coeffi-
cient, NLA stands for National Labor
Adjustment, and i stands for Time
Periods wherei=1,...,n.

In addition, given the multi-period
nature of the BOT contracts, future
values of funds must be discounted.
This MDPP variables, as shown in the
formula, are multiplied by the appro-
priate Discount Rate(r). However, to
balance the effect of each dimension in
the MDPP formula on the end- value

of the multi- dimensional plot lease,
the incorporated variables have been
weighted and reduced to reflect their
partial importance in the model. The
weights and the reduced values have
been selected through reviews, group
discussions and data experiments. For
this purpose, the location allowance in
subsection 3.3 is weighted in percen-
tage, the IRR effect in the Adjusted
Return on Investment in subsection
3.4issetat20%, the Allowance for the
Commercial - Noncommercial ratio in
subsection 3.5 are both set at 10%, the
Maintenance Expenditure Allowance
in subsection 3.6 is set at 5%, the
Investment Expenditure in subsection
3.7, the project Contribution to Na-
tional Objectives in subsection 3.8 is
divided by 100 and the weight of
national labor categories in subsec-
tion 3.10. In the following subsections,
the elements and logic of each dimen-
sion of MDPP formula is explained
and justified.

Pricing of the Plot Lease

Initially, MDPP formula could be
calculated using the plot leasing rent
equation given that the market price
of the designated plot is established:

EMPL;

PL; = ( x 0.05) x (1+F) (1)
Where, PL stands for the annual lease
value of the plot measured at 5% of
half of the estimated market price of
the plot (EMPL).The 5% represents
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the lowest ratio of annual rent of a
commercial site in Kuwait, while the
50% discount in this value represents
an incentive provided to the BOT
leaseholder. F stands for Inflation
Rateand iandjfor time periods where
i=1,...,nandj=2,...n

Location Allowance

The Leasing Rent should also be
adjusted based on the location of the
land. To this end, the possible location
of BOT projects is divided between
five zones each with different econom-
ic importance. These zones and their
corresponding weights are as follows:

1. 50% for Coastal front of Kuwait
City
2. 30% for Commercial Urban Cen-

ters

3. 10% for Other Less-Significant
Commercial Centers

4. 0%for Low-Inhabited Areas

5. -40% for New Development
Areas

These weights are assigned based
on the evaluation of the importance of
each zone to the Kuwaiti economy.
The formula for calculating the Loca-
tion Weight Adjustment (LWA) is as
follows:

LWA; = PL;(LW)
Where, LW stands for the location

weight in percentage. Accordingly
equation (1) should be adjusted as

follows:

PL;=PL;+PL;(LWA4) (2)

Return on Investment

Though, Return on Investment
reflects the financial ability of conces-
sionaires, one must be cautious in
adding this component to the plot
lease estimate equation because an
increase in the plot lease along with
an increase in the project’s rate of
return would represents a penalty for
efficient operation. Thus, the present
approach reduces the weight of such a
component in the formula to 0.20% of
the ratio. Hence its effect on plot lease
is minimized by the Adjusted Return
on Investment (4 RI) formula:

ARI = IRR/5

Where, /RR is the project internal rate
of return. Consequently, equation (1)
should be adjusted as follows:

PL; = PL;+ PLi(ARI)  (3)

Commercial- Noncommercial Ratio

Given the public nature of these
projects, allowance has been added to
lesser commercial or income-generat-
ing areas as a ratio of the maximum
commercial area which is permitted in
a similar customary project.

The following formula represents
the allowance for Commercial- Non-
commercial Ratio (CNR):
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CNR =1—[1/(Cr/Cs)] = 10

Where Cr stands for actual commer-
cial areas in the project and Cs for
maximum commercial areas that is
permitted in a similar customary pro-
ject. Consequently, equation (1)
should be adjusted as follows:

PL; = PL;+ PL(CNR) (4

Maintenance Allowance

Since it is important for the State
to receive the project at the end of the
BOT agreement with good opera-
tional conditions, the quality of main-
tenance, shown by the amount of
maintenance spending, becomes cru-
cial for such projects. As such, con-
cessionaires who spend sufficiently on
maintenance, must be rewarded and
others who do not must not. This
implies that the investor will be re-
warded whenever the gap between his/
her spending on maintenance and the
actual consumption of fixed capital
get smaller. The formula for calculat-
ing the Adjustment for Maintenance
Expenditure (AME ) is as follows:

AME; = [ME; + ECD;] + 20

Where, MFE stands for Maintenance
Expenditure, ECD for the Estimated
Capital Depreciation, i for the parti-
cular period. Accordingly equation
(1) should be adjusted as follows:

PLZ' = PL,' — (PLZ' X AMEI) (5)

Investment Expenditure

Given the public nature of the
BOT infrastructural projects, higher
weights have been assigned to any
increase in investment spending per
square meter above a selected stan-
dard level of spending in similar typi-
cal customary project. For this
purpose, project areas were divided
into three different types:

1. Areas that generate income or
commercial areas. 20 points have
been assigned to investment ex-
penditure in such areas.

2. Non-commercial areas were as-
signed 40 points.

3. Exterior surrounding areas were
assigned 40 points.

The following formula represents
the positive reception of these extra

expenditure.

IE = hi(Erh/Esh) x (W, /100)] = 10
h=1
Where h=1,7..,3 representing the
project areas, Er stands for real or
actual investment expenditure per
square meter, Es for the chosen stan-
dard investment expenditure per
square meter, and W for weight as-
signed to each area. And accordingly,
equation (1) should be adjusted as

follows:

PL; = PL;— PL;(IE)  (6)
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Strategic National Objectives Allowance

Given the large number of the
country’s long term national objec-
tives as stated in development plans,
government action programs, and
other official documents, and in order
to simplify the model, five major na-
tional objectives were selected to
weigh BOT projects’ contribution
with regard to these goals. These
objectives, which were given an equal
weight of 20%, given their almost
equal significance to the national
economy, are:

1. Promotion of the economy to be-
come a regional commercial and
financial center.

2. Diversification of economic sources
of income.

3. Improvement of health and edu-
cation services.

4. Inauguration of new urban cen-
ters.

5. Environment improvement and
protection.

The contribution of the project to
each one of these objectives is
weighted by the following five levels
which have the corresponding as-
signed points to represent degrees of
project contribution to each objective:
40 points for Excellent, 30 points for
High, 20 points for Moderate, 10
point for Low , and zero for None.

Thus, the following equation re-
presents the plot lease Adjustment for

Contributions to National Objectives
(ACNO).
n=>5
ACNO =) (NO;) x (C,/100)
n=1
Where NO,, stands for the weight of
each national objective, i.e., 0.20, C,
for the corresponding degree of con-
tribution to each objective and
n=1,...,5 stands for the national
objectives. Accordingly, equation (1)
should be adjusted as follows:

PL; = PL;— PL(ACNO)  (7)

Efficient Energy Consumption

Given the far-reaching value of en-
ergy conservation to the society in gen-
eraland to theenvironmentin particular,
an allowance has been given to concessi-
nares that achieve efficient use of energy
per unit of output by calculating this
coefficient, i.e. the Energy Consumption
Coefficient(ECC), as follows:

ECC=1- (Eq/Es)

Where Eqstandsforenergy consumed by
the project per unit of output and Es for
energy consumed per unit of output by a
similar customary project. Conse-
quently, equation (1) should be adjusted
as follows:

PL; = PL; — PL{(ECC)  (8)

National Labor Allowance

Employment opportunities in a
BOT project were classified into five
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MDPP Decision Support System
Architecture and Major Components

= . Scenario Evaluation,
Model Selection Model Execution Salection
and And
Setup Scenario Generation Reporting

Figure 2: MDPP Decision Support System Components

major categories, and a specific weight
was given to each category based onits
significance to the Kuwaiti society.
However, indirect jobs were given a
lower weight as concessionaires do not
pay salaries to their holders and hence
do not incur an additional cost. As
such the weights for labor categories
are: 20 points for administrative jobs,
20 points for work office jobs, 40
points for technical jobs, 10 points
for service and marginal jobs, and 10
points for indirect jobs.

Thus, thefollowingequationrepresents
the plot lease adjustment for weighted
national labor adjustment (NLA4).

z=5
NLA = (KL:/LB:)(WNL;/100)

z=1

Where z = 1, .., 5, represents the em-
ployment categories KL stands for the
total number of Kuwaitis hired at each

of the z categories of job, LB for the total
number of people employed at all z
categories of job and WNL for the point
weight of national labor at each of z
categories. Consequently, equation (1)
should be adjusted as follows:

PL; = PL; — (PL; x NLA) (9)

Environment Protection

Based on techniques available at
the Public Authority for Environ-
ment, the effect of each BOT project
on the quality of environment aspects
must be scientifically assessed using a
measurable system in order to incor-
porate such effects into the BOT plot
pricing formula.

The DSS Architecture

The architecture and components
of the framework depicted in Figure
(2) is a simplified version of a typical
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DSS framework found in many DSS
textbooks such as[13] and is presented
to emphasize the dynamic and itera-
tive nature of the environment in
which the MDPPM will be utilized.

The framework is to be used in
three main iterative steps: 1) Model
Selection and Setup; 2) Model Execu-
tion and Scenario Generation; 3) Sce-
nario Evaluation, Scenario Selection
and Reporting.

Model Selection and Setup

The Model Selection and Setup
component of the framework allows
the user to select a particular model
from the model base in case there are
multiple plot pricing models. Upon
the model selection, the system, from
the information and the date stored in
the model base and database, would
dynamically create the user interface
with the Model Parameters, i.e. the
variables and constants, required for
the model computation. The user
would then be allowed to enter the
desired values for these parameters.

In the current DSS framework,
there is one mode, MDPPM and the
parameter that would be presented to
the user is as follows:

1. Duration of the project,
Land price,
Inflation rate,

Spending on maintenance,

woh »n

Capital depreciation,

6. Investment expenditures,

7. Number of national employees in
each type of job,

8. Number of total employees in
each type of job,

9. Electricity consumption,
10. Total value of output,
11. Internal rate of return,

12.Investment expenditure per
square meter,

13. Plot area in square meters,
14. Size of the commercial area,
15. Project sector of activity,
16. Output type and capacity,

The last two parameters are
needed to determine the project’s con-
tribution to the strategic objectives.
The inflation rate can be selected only
in the case when the user decides to
choose a rate that is different than the
2% fixed parameter which is already
incorporated in the formula.

Model Execution and Scenario Gen-
eration

Model Execution and Scenario
Generation allows the user, with the
‘what-if” analysis capability, itera-
tively to generate various scenarios.

Scenario Evalution, Selection and Re-
porting

Scenarios are evaluated and if re-
jected Model Setup would be rein-
voked with different parameters
values and the model would be exe-
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cuted again. Scenario(s) that would
maximize public revenue and indir-
ectly provide the necessary protection
of the public fund would be accepted
and reported to the executive manage-
ment.

Preliminary Experimentation

A preliminary model verification
and validation experiments were con-
ducted to show that the model is
feasible. The outcomes of the experi-
ments determine the accuracy of the
model. The testing of each formula
was based on a hypothetical BOT
project (project X). The plot price
formulas for this project have been
worked out using the following set of
simple assumptions:

1. The concession time period is 10
years.

2. The plot of land has in year 1 an
average market price of one mil-
lion Kuwaiti Dinar (KD).

3. From year 6 and after, the aver-
age market price rises to 1.2 mil-
lion KD.

4. The plot is located in a Commer-
cial Urban Center.

5. Project X Internal Rate of Return
(IRR) is 12%.

6. Project X commercial area is less
by 20% than the maximum per-
mitted area.

7. Annual Expenditure on mainte-
nances and repairs is 10,000 KD.

8. Annual Capital Depreciation is
12,000 KD.

9. The investment spending of pro-
ject X in all of the three different
types of arecas mentioned in sec-
tion 3.8 is 20% higher than the
corresponding standard levels of
spending in a similar customary
project.

10. Project X contributes to two of
the five major national objectives
and the level of these contribu-
tions are high for one and moder-
ate for the other.

11.Project X consumes 10% less en-
ergy per unit of output than its
corresponding consumption in a
similar customary project.

12.50% of the administrative jobs
and 50% of the technical jobs in
project X are filled with national
employees.

These simple assumptions were
incorporated into the set of the plot
pricing formula to produce the results
which are shown in Table 1. The plot
price column in Table 1 takes into
consideration the incentives to private
investors by cutting the EMPL by
50% and assumes 5% of the remain-
ing value to stand for the annual rent,
as it has been indicated in equation (1)
at subsection 3.2. It also considers the
inflation rate starting from year 2. The
Location Allowance LA column con-
siders the adjustment for the signifi-
cance of the plot location. The
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Adjustment for the Return on Invest-
ment ARI column assumes that IRR
is 12% as stated in assumption 5 ear-
lier. The allowance provided to lesser
commercial or income-generating
areas as a ratio of the maximum
commercial area that is permitted in
a similar customary project is shown
by CNR column using assumption 6.
Column AME presents the adjust-
ment for maintaining the assets based
on assumptions 7 and 8. According to
the AME equation, project X is eligi-
ble for a rent reduction of 4.2%.
Similarly, rewarding for the increase
in investment spending per square
meter above a selected standard level
of spending in similar customary pro-
ject is shown by IE column using
assumption 9. ACNO column shows
the adjustment related to the project’s
contribution to the country’s main
national objectives using assumption
10. The allowance provided to the
efficient use of energy per unit of out-
put is shown by ECC column using
assumption 11, and rewarding the
project as its national employment
ratio increases is shown in NLA col-
umn using assumption 12.

As noted earlier, due to the multi-
period nature of a BOT contract,
future values of funds are discounted
to their present values. In feasibility
studies of private enterprises, it is
usually common to use the market
average interest rate which reflects

private preferences. However, during
the past three decades, many feasibil-
ity studies in Kuwait have applied the
rate of 10% to private investments as a
standard discount rate. Nevertheless,
because major BOT projects have
high initial costs but a long stream of
benefits, a low discount rate will make
a project looks more favorable[15].

Also, given the fact that allocating
plots of land to BOT projects must be
regarded as an incentive to private
sector involvement in developmental
projects, their proceeds should be dis-
counted at a favorable rate. Thus, it is
fairly reasonable to use the rate of
return on long-term government bonds
as a benchmark. Between 1995 and
2007, the interest rate on the long-term
Kuwaiti treasury bonds has been
6.5%][14]. Additionally, in develop-
ment literature, economists frequently
advise to reduce the discount rate by
certain ratio, say 2%, when consider-
ing a project with development dimen-
sions[16]. Consequently, all values in
table (1) were discounted at the interest
rate on the long-term Kuwaiti treasury
bonds minus 2%, i.e., at 4.5%.

Furthermore, a set of full fledge
experiments for the entire DSS system
as a whole will be conducted and the
results will be reported in an upcom-
ing paper when the DSS framework is
implemented.
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Table 1
Formulas Experimentations
Years Dis.Rate EMPL PL LWA ARI CNR AME [IE ACNO ECC NLA MDPP
1 1.000000 1000000.0 25000.0 7500.0  600.0  -625.0  -500.0 -3000.0 -2500.0 -2500.0 -7500.0 16475.0
2 0.956938 956937.8 24401.9 7320.6 585.6  -610.0 -488.0 -2928.2 -2440.2 -2440.2 -7320.6 16080.9
30915730 915730.0 23818.1 71454  571.6  -595.5 -476.4 -2858.2 -2381.8 -2381.8 -71454 15696.2
4 0.876297 876296.6 232483 6974.5 558.0  -581.2 -465.0 -2789.8 -2324.8 -2324.8 -6974.5 15320.6
5 0.838561 838561.3 22692.1 6807.6 544.6  -567.3 4538 -2723.1 -2269.2 -2269.2 -6807.6 14954.1
6 0.802451 962941.2 24073.5 7222.1 5778  -601.8 -481.5 -2888.8 -2407.4 -2407.4 -7222.1 15864.5
7 0.767895 921474.0 23497.6 70493 5639  -587.4  -470.0 -2819.7 -2349.8 -2349.8 -7049.3 15484.9
8 0.734828 881793.6 22935.5 6880.6 550.5 -573.4 -458.7 -2752.3 -2293.5 -2293.5 -6880.6 15114.5
9 0.703185 843822.0 22386.7 6716.0 537.3  -559.7 -447.7 -2686.4 -2238.7 -2238.7 -6716.0 14752.9
10 0.672904 807484.8 21851.2 65554 5244  -546.3 -437.0 -2622.1 -2185.1 -2185.1 -6555.4 14399.9

Summary and Future Research

The paper presents an overview
and a set of specifications for a Plot
Pricing Decision Support System Fra-
mework for the State of Kuwait in-
cluding a multi-dimensional plot
pricing model. The framework creates
an environment that will directly en-
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