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In recent years, many public port authorities worldwide have undertaken some sort of privatization, typically of their container terminals. From the adopted privatization model, the public authority expects to increase both its financial profits and the economical welfare of the country. The private party, on the other hand, expects to achieve high rates of return on its investment, whether this investment is made in dollar value or in know-how. Therefore, specifying the different costs, benefits, performance parameters and risks incurred in the various privatization models, and their distribution among the involved parties, is a major determinant of the viability of the privatization process. This paper attempts (1) to synthesize container ports privatization models, (2) to analyze their advantages and disadvantages, (3) to identify risks, revenues and costs associated with the privatization scheme and (4) to build an overall evaluation framework and a financial framework. The developed evaluation framework assigns qualitative scores to the different parameters influencing the financial aspects of container terminals organizational model. These comprise (1) revenues, (2) costs and expenditures, (3) performance parameters, (4) risks, (5) the market, and (6) other primary and secondary players. Furthermore, the framework prompts the analyst to evaluate the Net Present Value (NPV) of the delivery approach for the public sector and Internal Rate of Return (IRR) for the private sector, and to incorporate the results in the overall evaluation context. A flexible tool is offered to obtain NPV and IRR values and conducting “what-if” analysis on each scenario. For the scope of this paper, the developed framework is limited to the scenarios of (1) a fully publicly developed and operated container terminal, (2) a BOT conceived container terminal and (3) a management and operation contract privatization scheme. The framework is tested for the case of Beirut port. Beirut port has recently adopted a privatization scheme that assigned the management and operation of the newly constructed container terminal to a private company. The Beirut port case study uses the developed tools to conduct a financial comparison between different potential organizational models at the time of the privatization decision. Results show that the last scenario is the most appreciated by the private sector and is the most beneficial to the project itself, while the BOT scheme is the most favorable for the public sector.
1.
Introduction

The port of Beirut has recently adopted a privatization scheme that consists of contracting with a private company to operate the container handling and moving equipment at its newly constructed container terminal. 
This paper will attempt to assess the soundness of the decision taken by providing a modeling tool that encompasses different financial parameters governing the investment in and the operation of the port within a well defined framework. The modeling tool and the framework provided are meant to be applicable in the process of deciding on the best procurement approach to adopt for a container terminal at a port and can be extended to apply to other large infrastructures. The specific case of the port of Beirut serves as a demonstration for the use of the tools at hand. 

The paper will first provide an overview of “Ports Privatization” concepts. The paper will focus on establishing a financial framework using an approach that employs an originally designed financial appraisal tool to obtain values of IRR and NPV which are then incorporated in the overall evaluation framework in matrix form. The paper will also investigate the historical and the current situation of Beirut Port and determine the streams of revenues and costs as well as the risks faced by the port under the adopted privatization scheme. A cash flow for selected models will be developed to obtain NPV & IRR estimates that will help to evaluate the adequacy of the privatization alternative adopted by the Lebanese government. 

2. Ports privatization: objectives, options, and risks
The port sector has been in the hands of the public sector for a long time, since it is considered a strategic public good. A trend towards privatizing port container terminals in particular can be observed. “The term privatization can either be defined as the actual transfer of ownership of port properties from the public to the private sector or as the application of private capital to fund investment in port development and maintenance as well as in certain port activities.” [1]     

Port privatization is induced by a set of motives and objectives such as improved efficiency and performance, the political desire to reduce long term financial and administrative commitments, reducing the power of public sector unions and promoting popular capitalism [1]. According to De Monie [2], the priority objectives of the participants include minimizing transport cost, minimizing vessel call time, maximizing capital return, and minimizing port costs. Any organizational model that can satisfy the above is an acceptable and successful one [2].
Considering the private sector perspective in joining public-private partnerships, the GPSPP (Guidelines for Private Sector Participation in Ports [3]) mentions profit, spreading investment risk, strategic marketing positioning and application of proven management skills and technologies as the primary objectives to be pursued.
To be able to define different options of port privatization, one needs to consider the different stated functions and classifications of ports and to observe the key functions of a port. These are agreed on by most practitioners to be as follows:

 Regulatory function
 Landowner function

 Operator function

Baird [4] has developed the following port function matrix based on the above three functions, where each row reflects one possible scenario of port structure (table 1):

Table 1: Port functions matrix 
GPSPP details the available options for ports privatization. Some of these are management contract, leasing, BOT/BOO/BOOT, service contract, outright sale of port assets and stock market flotation of shares. Further details about each model can be found in a separate study by the first author [5].
Privatization is thought to enable ports to broaden their capital base, and therefore invest in new technologies and possibly expand their infrastructure to respond to increased demand; it also allows diversifying activities, and by that decreasing the levels of risk [3]. However, privatization increases the risk of disregarding the statutory “public service” functions of the port, increases the risk of private monopolies emerging in cases of low competition, exposes the system to possibilities of lack of coordination and could result in discriminatory treatment of port’s clientele [1].

Public-Private partnerships face many risks of different nature and extent. The World Bank Port Reform Toolkit [6] provides in its 5th Module (Financial Implications of Port Reform) a study of risks present in public-private partnerships. Those are carried by the private and/ or the public party. Risk has a direct impact on revenues or cost; i.e, a possibility of uncalculated increased costs or unexpected decrease in revenues. They can be grouped as follows: country risks, project risks, commercial/ traffic risks, contractual risks, additional commercial risk [7].
The following sections will broadly introduce a financial appraisal tool developed to help assess different container port terminals procurement approaches, then will present the current situation at port Beirut, and then provide an application of the above mentioned tool as applied to the case of Beirut port. Thereafter, what-if scenarios are considered and relevant conclusions are provided. 

3. Overall evaluation framework

The first author developed a general evaluation framework and model to recommend a preferred “Procurement Approach” that may be adopted in realizing a successful new container terminal [5].
In general, different parameters as well as primary and secondary players will influence the procurement decision. The project to be evaluated using the framework can be broken down into its most relevant components: the project costs, its revenues, the risks it faces and the performance indicators that characterize it. Another major constituent is the business context. 
Figure 1 presents an overview of the framework leading to a procurement approach decision. This basic framework is further detailed using an approach that incorporates it in a matrix table and assigns values, according to a scoring system and a defined optimal setting, for each parameter under different procurement approaches.
Figure 1: The broad view

The developed evaluation framework is in matrix form. Qualitative scores are assigned to the different parameters influencing the financial aspects of container terminals organizational models. These comprise (1) revenues, (2) costs and expenditures, (3) performance parameters, (4) risks, (5) the market, and (6) other primary and secondary players. 
Furthermore, the evaluation approach enables the analyst to evaluate the project Net Present Value (NPV) for the public sector and project Internal Rate of Return (IRR) of the private sector, using a tool designed to return traffic expectations and financial parameters relating to a container terminal project, and to incorporate the results in the framework context. This financial analysis tool, which constitutes the focus of this paper, is flexible in terms of allowing the study of different scenarios and conducting sensitivity analysis under different conditions in each scenario. 
4.
Historical and current situation at port Beirut
Container port traffic seems to be a flourishing sector at the global level, and the port of Beirut has seen attempts in the last decade to keep up with the evolving pace particularly through the construction of new infrastructure and the review and enhancement of the port organizational structure.

In the following discussion, the main interest is the financial implications of the late container terminal restructuring that was implemented at the port of Beirut.  

To get to this final objective, this paper provides a historical overview of the port of Beirut, then describes the reform objectives, discusses the chosen alternative for restructuring, outlines future plans of the port, determines the risks and details the streams of costs and revenues resulting from ports operation.

In the subsequent sections, the financial and risk attributes determined to check on the profitability of the port are utilized and compared to potential results that could have been obtained had a different privatization model been adopted. The “Financial Appraisal Tool” will be used in the next section to obtain NPV and IRR values and incorporate them in the matrix to obtain a final decision. This financial tool was built based on the terms of reference of Beirut Port Container Terminal project [8], on previous studies conducted for the same purpose [9] and on a study conducted for a container terminal project at port of Saida [10], as well as on the information collected from the literature.
4.1
A historical overview of the port of Beirut
The port of Beirut has historically occupied a strategic role in the transport of goods and people between Europe and North Africa from one side and Asia, more specifically Middle Eastern and gulf countries on the other side.
In the post Lebanese civil war period, a temporary commission was set in place, namely the “Gestion et Exploitation du Port de Beyrouth” (GEPB), to operate under the principle of continuity. Since 1998, the GEPB has invested $150 million in the construction of a new container terminal. The government recently hired an international consultant to propose an institutional reform framework to end the temporary status and propose a long term plan for the port structure [11].

4.2
Current situation

The port authority has created a new container terminal with a capacity of 500,000 TEU’s per year. It also reclaimed additional land, extended the breakwater and constructed a secondary breakwater, services infrastructure and administrative buildings. The end of infrastructure works was declared in 1999. In 2002, the government decided to fully take the financial risk and buy equipment such as quay cranes, yard cranes, reach stackers, empty handlers, as well as tractors and trailers. Thereafter, a private operator won an international bid to operate the terminal as of January 2005. Container traffic has experienced a steady increase over the past few years (see table 2).

Table 2: Traffic at Beirut Port in the past 5 years

4.3
The business model and operating framework adopted
According to the invitation to bid for the operator and manager of the new container terminal facility, GEPB is the owner and regulator, while the container terminal operator (CTO) holds the duties of subcontractor, manager, operator and investor. The duration of the contract will be 10 years open to renew for 5 additional years.

The invitation to bid further organized the responsibilities among the public and the private parties. It states that CTO will handle container cargo operations from vessel to gate, that CTO will hire its own labor and that CTO will be responsible for additional investments in information technology, terminal operating system, RDT, equipment, security and superstructure.

Moreover, all maintenance expenditures for subcontracted equipment and facilities used by CTO, and all operating expenses, including electricity, fuel, telephones are to be paid by CTO.
On the other hand, GEPB will establish and collect all cargo tariffs. It will then pay CTO a percentage of CTO’s cargo handling and other revenues, in addition to transshipment incentive fees, paid monthly when applicable.

The marketing campaigns aiming at increasing the traffic at the terminal will have to be designed by CTO and launched in coordination with GEPB.

To ease the segregation of costs and revenues incurred or collected by each party, the GEPB and CTO responsibilities were further isolated when building the model. 

4.4
Port operation risks, revenues, and costs
4.4.1
Risks

The most important risk to consider is the uncertainty in demand levels. Since no guarantee exists that the increasing trend in container traffic volume (table 2) will persist, this has to be factored in the financial model by applying sensitivity analysis to demand levels. 

Monopoly risk is also present where the invitation to bid required evidence that the bidders do not intend and will not engage in monopolistic activities. The bidder was not allowed to be operating or planning to operate a container terminal within 200 nautical miles of POB. 

Other risks will be dealt with later.

4.4.2
Revenues and costs
To be able to identify and understand the streams of revenues and costs at a port, it is helpful to start by considering the port functions. These can be grouped under (1) Cargo, (2) Vessel, (3) Infrastructure, (4) Marketing, (5) Management and (6) Security as shown in the figure below (table 3).

Table 3: Port functions

The expenditures in a container terminal project can be separated into 4 broad categories: (1) capital expenditures, (2) operating costs, (3) maintenance costs, and (4) miscellaneous expenses.

Different types of tariffs are generally the main source of income for the terminal operator and manager. Those can be categorized as: (1) vessel dues, (2) berthing fees, (3) handling charges (including, among others, stevedoring and shore handling activities), (4) quay dues on goods, and (5) storage fees. 

The revenues generated by the operation of the project are to be collected by GEPB, which will transfer thereafter the share of the private operator out of the handling charges collected. The functions assumed by each party and described above guided the assignment of costs and revenues between the GEPB and the CTO in the financial model.

Prices, tariffs and expenditure unit rates are detailed in the financial model. The values used corresponding to the different items are (1) extracted from Beirut port website, (2) extracted from previous studies in Lebanon, and (3) estimated based on common sense and judgment. Revenues can be classified under 5 broad categories, (1) quay dues on goods, (2) berthing fees, (3) vessel dues, (4) handling charges, and (5) salvage value. 

The distribution of revenues, liabilities and the extent each party is expected to pay for certain item is dictated by the contract clauses. The berthing fees and vessel dues are fully earned by the public sector as well as the salvage value of the equipment, infrastructure and superstructure and quay dues on goods since the public sector incurred the cost of building the quay and holds the owner position.

Most expenses are paid on a yearly basis. Some expenses are assumed to occur at constant intervals. Other expenditures are incurred depending on level of traffic reached. The latter case is best demonstrated by the additional back up area constructed and paid for over years 2007 and 2008. This additional back up area will be provided by the public sector whenever the exiting area becomes unable to meet the needs. 

5. 
Financial appraisal tool - Beirut port 

5.1
General overview

A financial comparison between different potential options at the time of the privatization decision at the container terminal of Beirut port will lead to an evaluation of the soundness of the procurement decision taken by port authorities. The financial analysis will provide us with NPV and IRR values as applicable for 3 different parties: (1) the public sector, (2) the private sector and (3) the aggregate project yield. The latter is thought to reflect an objective/non-biased point of view of project prospects. 

The financial appraisal tool prompts the user to enter values for specific variables that can influence the NPV and IRR values. A base setting is shown in table 4 below. This setting is constructed based on the knowledge gained and analyses conducted in this research. The paper next compares the results obtained and analyzes procurement decisions under such a setting. Thereafter, a sensitivity analysis is conducted to evaluate how changes in specific factors affect the decisions made.

5.2 The structure of the financial appraisal tool 
The financial model is controlled by an input table in which the user can enter variables for operational efficiency parameters, risks, construction costs, operating and commercial costs, other parameters, and traffic. The initial pivot table adopted is shown in table 4 below:

Table 4: Input table for financial analysis tool
The output table (summary table) provides the Net Present Value and the Internal Rate of Return for both the public and the private sector, using the values specified by the user. The summary table also shows the aggregate NPV and IRR of the combined costs and revenues.
The model uses a spreadsheet to estimate expected traffic over the study period and their distribution in empty/full, 20’/40’, transit to local to transshipment ratios and imports to exports ratios. The traffic is further split into normal and diverted traffic. Normal traffic grows at rates specified by the user. Diverted traffic is function of the transshipment incentive fees return, marketing expenditures and improvements on truck and vessel turnaround times. 
The model uses the input parameters to calculate costs and revenues for the project. The costs include the following items:
 Capital Expenditures
 Additional Investments

 Operating Expenses

 Labor Wages- Manpower

 Maintenance Expenditures

 Marketing Expenditures

 Monitoring and Audit Expenditures

 Miscellaneous Costs

The revenues include the following items:

 Quay Dues (On goods) ($ per ton)
 Vessel Dues 

 Berthing Fees

 Handling charges

 Transshipment incentive Fees

 Salvage value

Each of the above items is further broken down into sub-items. The values of the sub-items are either a direct input by user, or are related to traffic levels. Costs are also affected by the risks level specified in the pivot table.

5.3
Assumptions
The following assumptions were taken in the preparation of the financial model: 
 Each quay crane can handle around 125,000 TEU’s per year. When the total number of TEU’s to be handled exceeds the capacity of available cranes, a new crane may be purchased, taking into consideration the fact that other handling equipment will amend/help/contribute to the movement of containers [8].
 Provision for additional equipment to be purchased is made based on traffic levels forecasted. 
 Construction costs are incurred in 2003 and 2004, while in reality such costs were paid over a six years period.
 The public sector value will receive the salvage value of his investment at 30% of the initial infrastructure, superstructure and equipment costs.
5.4
Modeling risks

 Political risk was described and assessed qualitatively in the overall evaluation framework. In the financial appraisal tool, an attempt is made to quantify such a risk. It is reflected by subtracting the following amount from the total yearly revenues starting in year 2010: probability of changes in law x anticipated reduction in revenues per year. In a non-stable political context, a change in law is typically expected and can jeopardize the revenues predictions anticipated by the parties involved in the project. A provision for such an event was made accordingly.
 Political risk is also reflected by the Instability index. The instability index will be multiplied by the fixed 10% interest rate to obtain the effective interest rate prevailing under each scenario. As a matter of fact, as the political risk in a country increases, so do the financial risks. In addition, the amount of taxation increase expected in year 2015 is entered as a percentage and added to the tax rate starting in year 2015.
 Construction risk is reflected through:

· Expected cost overrun added to the initial cost 

· Expected construction delay 
· Probability of project not completed and expected sunk costs are compounded and added to the infrastructure costs as a separate amount in year 2.
 Operating and financial risk is reflected by subtracting the following amount from the yearly revenues to express the effect of discontinuity in cash flow generation: expected loss/year (fraction) * probability
5.5
Results

The summary table (see table 5) shows that, from the perspective considering only the financial return of the project, the decision made by the Port authority to adopt an MOC approach is well directed, although not uniquely acceptable.
Table 5: Initial financial analysis results

As a matter of fact, from the aggregate project perspective, the NPV for the MOC scenario exceeds the NPV of the next better by around 2.6%. However, the IRR of the BOT option is around 2.6% higher than the IRR under the MOC approach. The aggregate position is seen to hold a position slightly in favor of the MOC alternative. Sensitivity analysis will show how solid is this tendency by investigating the change needed in different factors to switch the decision balance in favor of the BOT approach.
From the private sector perspective, the IRR of scenario 3 exceeds the next best results by 175%. It is worth noting that the NPV from the private sector perspective is not the determinant factor of financial feasibility since the private sector is primarily concerned with rates of return. The private sector perspective is not valid in the first scenario as no involvement of this sector is anticipated.
From the public sector perspective, the NPV in the MOC alternative is around 13% lower than the same in the public sector. However, the IRR under MOC is 22% higher than that in the case of Public. The NPV under the BOT is considerably higher than that in the other 2 cases, almost double, since the expenses of the public sector under this scenario are negligible. Moreover, under BOT, the IRR can not be computed because no initial expenses are recorded and therefore no negative streams can be observed on the public sector cash flow during the early years of the project’s life.
In summary, from the public sector perspective:

· The BOT approach is by far the most favorable approach to adopt
· The other two options are not far in profitability as they present close NPV values which are more important for the public sector than IRR (IRR values also lie within a small range),
From the private sector perspective:

· The MOC approach is by far the most favorable approach to adopt

· The BOT approach is not feasible for the private party in this case
· The Public approach does not involve the private sector.
From the aggregate project position perspective:

· The MOC approach offers a slightly lower IRR than the BOT scheme but has a higher NPV than the other two alternatives
· The BOT approach has the highest IRR value 
· The Public approach has the lowest IRR 
From the above discussion, it can be seen that the MOC is the best alternative. The edge or superiority it has over the Public scenario is clear, which makes us eliminate this latter at this stage. On the other hand, its preference over the BOT alternative is not that obvious and conclusive. Sensitivity analysis will be necessary to determine how robustly we can make a decision in favor of one option or another. 
5.6 What-if  analysis and summary tables
Sensitivity analysis was undertaken for each scenario separately. It investigates the value of each parameter in the pivot table that will make the scenario infeasible, i.e, NPV<0 or IRR< (discount rate * instability index), when varied while keeping all the other numbers as fixed in the “initial pivot table” (see table 4).
Table 6 summarizes for the MOC model the percent change in each value or combination of values required to switch the feasibility of the project with respect to the initial base case feasibility considered as the one displayed in tables 4 and 5, while keeping all other variables as set to their initial values at each iteration. 
The analysis indicated that the required percentage increase in the risk probabilities for switching to occur are improbable and are therefore not major determinants with respect to the position of any of the parties involved.
Special care is given to examining profit sharing switch points under the MOC option. The results reveal that, as expected, the aggregate position is insensitive to this parameter variation. The public sector seems less sensitive than the private sector to this factor. Nonetheless, a decrease of 33% in handling charges would make its position unprofitable financially. On the other hand, it takes as much as 5.83% increase in the share of the public sector to render the position of the private sector infeasible. 
The authors conclude that the ratio of 40 to 60 adopted in our initial iteration was well studied and reflects a relatively fair position for both parties.
Table 6: MOC sensitivity analysis percentages

6.
Conclusions and recommendations
6.1
Conclusions 

The paper attempted to build a financial framework to be used by decision makers to compare different possible procurement approaches to create a new container terminal at a port. In this framework, IRR and NPV values are computed for the various approaches based on modeled revenues, costs, and risks. The robustness of the decision is tested by applying sensitivity analysis to obtain NPV and IRR switching values upon which the overall score variation is contemplated: if switching seems probable, and therefore the decision is mostly volatile and inconclusive, then care should be given to other factors such as economic and social indicators to unbalance the decision. 
The framework prepared is used in the particular case of Beirut Port. Three procurement approaches were considered, namely: the Public approach, the BOT approach, and the MOC approach. It was found that different parties favor different approaches. The difference in preferences can be resolved by reverting to the aggregate project position or by responding to the need to design new procurement strategies that try to maximize all parties' satisfaction. In our case, the more sophisticated MOC approach was found to be marginally superior to the other two alternatives. However, although the superiority over the Public scheme was obvious, the comparison to the BOT scheme revealed a close competition. This was further emphasized by applying sensitivity analysis to the parameters governing the returns under each scenario, and observing switching values.
The factors found most probable to affect the position of a party under restricted sensitivity and the decision under the inter-sensitivity were related to traffic forecasts, accuracy of expected efficiency levels and most importantly the profit share ratios.
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Table 1: Port functions matrix 
	
	Port functions

	Port Models
	Regulator
	Landowner
	Operator

	PUBLIC
	Public
	Public
	Public

	PUBLIC/private
	Public
	Public
	Private

	PRIVATE/public
	Public
	Private
	Private

	PRIVATE
	Private
	Private
	Private


Source: Baird [4]
	Year
	TEU/Year

	2002
	298,876

	2003
	305,933

	2004
	389,876

	2005
	464,976

	2006 (10 months)
	422,211


Table 2: Traffic at Beirut Port in the past 5 years

Table 3: Port functions
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Source: ADB, Port functions [15]
Table 4: Input table for financial analysis tool
	Pivot Table

	 
	Public
	BOT
	MOC

	Performance Indicators
	 

	Moves / hour
	up to year 2
	20
	25
	25

	
	year 2 to 5
	25
	30
	30

	
	year 5 and on
	30
	35
	35

	Average Truck turnaround time (hours)
	0.6
	0.58
	0.58

	Average Vessel turnaround time (hours)
	19
	18
	18

	Construction duration (Years)
	2
	1
	2

	Traffic growth (Transshipment traffic from transship. Incentive fees) (TEU's)
	0
	25000
	50000

	Risks
	 

	Political 
	Probability that a law change will occur in 2010:
	50%
	50%
	50%

	
	Resulting decrease in revenues:
	1%
	2%
	2%

	
	Taxation increase expected in year 2015
	0.50%
	0.50%
	0.50%

	
	Instability index
	1
	1.5
	1.25

	Construction
	Cost Overrun
	5%
	2.50%
	5%

	
	Additional construction days
	90
	30
	90

	
	Probability of project Not completed:
	5%
	10%
	5%

	
	and percent complete:
	30%
	30%
	30%

	Operating and commercial
	Probability 
	0.15
	0.1
	0.05

	
	Loss/year (percent of total revenue)
	5%
	5%
	5%

	Traffic
	 

	Diverted traffic per 1000 "vessel turnaround hours" gained/year
	1,000
	1,000
	1,000

	Diverted traffic per 1000 truck turnaround hours gained/year
	500.00
	500.00
	500.00

	Expected increase in diverted traffic per $ spent on marketing campaigns
	500.00
	500.00
	500.00

	Percentage in Imports
	55%
	55%
	55%

	Percentage in Exports
	45%
	45%
	45%

	Growth rates
	Local
	3.00%
	3.00%
	3.00%

	
	Transit
	4.00%
	4.00%
	4.00%

	
	Transshipment
	5.00%
	5.00%
	5.00%

	Ratio full to empty
	Local 
	1.20
	1.20
	1.20

	
	Transit
	1.20
	1.20
	1.20

	
	Transshipment
	4.00
	4.00
	4.00

	More parameters
	 

	Share of Private sector in Quay dues on goods
	0%
	90%
	0

	Share of Public sector in Quay dues on goods
	100%
	10%
	100%

	Share of Private sector in handling revenues
	0%
	90%
	40%

	Share of Public sector in handling revenues
	100%
	10%
	60%

	General Costs increase at:
	2%
	1%
	2%


Table 5: Initial financial analysis results

	Summary Table

	 
	Public 
	BOT
	MOC

	NPV PUBLIC PARTY
	Results using the Construction duration indicated in the Pivot table
	56,508,259
	73,128,227
	47,310,280

	IRR PUBLIC PARTY
	
	13.38%
	-
	15.83%

	NPV PRIVATE PARTY
	
	0
	-17,724,134
	9,905,390

	IRR PRIVATE PARTY
	
	-
	13.42%
	30.61%

	NPV AGGREGATE
	
	56,508,259
	55,404,093
	57,215,670

	IRR AGGREGATE
	
	13.34%
	18.92%
	16.23%


.

Table 6: MOC sensitivity analysis percentages

	Pivot Table
	PERCENTAGE CHANGES

	 
	MOC

	Performance Indicators
	Public
	Private
	Aggregate

	Moves / hour
	Up to year 2
	N/A
	-12%
	-60%

	
	year 2 to 5
	N/A
	-10%
	-50%

	
	year 5 and on
	N/A
	-11.43%
	-40%

	Traffic
	 
	 
	 

	Growth rates
	Local
	-87.50%
	-68.75%
	-87.5%

	
	Transit
	-50.%
	-60%
	-50%

	
	Transshipment
	-70.83%
	-50%
	-66.67%

	More parameters
	 
	 
	 

	Share of Private sector in handling revenues
	50%
	-8.75%
	N/A

	Share of Public sector in handling revenues
	-33%
	5.83%
	N/A
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Figure 1:
The broad view







































a Also Transportation/Airport Engineer with Dar Al-Handasah (Shair and Partners), Beirut – Lebanon. 
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