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Objectives

      After you have completed the chapter, you should be able to:

· Identify the components of the project initiation analysis;

· Discuss the major issues that are considered in the feasibility study; 

· Identify the major financial project selection criteria;

· Employ project selection criteria such as net present value, internal rate of return, return on investment and payback period;

· Choose the most desirable project based on the criteria;

· Explain the advantages and disadvantages of each of the criteria; 

· Identify the cost taken into consideration in financial analysts;

· Distinguish b/n pay back period and POI; and

· Understand the key variables in which sensitivity analysis can be appeared.

Introduction

Hoping that you have grasped the general steps to identify the potential project idea, I will now proceed to the discussion of project initiation and selection. The selection of the right project for future investment is the crucial decision for the long-term survival of your company. The selection of the wrong project may well precipitate project failure leading company liquidation. This Section on project selection will outline the framework for evaluating and ranking prospective projects using numeric models. In general, in the initiation phase project selection criteria and the financial analysis under risk and uncertainty will be discussed in the coming three subsequent Sections. Compare the pros and cons of the methods and do all the activities as well.

3.1  Initiation Phase: Activities and Document

To provide you some background information on the first phase of the project life cycle. We therefore consider first of all how projects are identified, and the analysis necessary for initial project design. This model of project selection is a useful guideline, since it forces consideration of a lot of different questions, and helps in the clear setting of objectives and design of a project - which is essential for successful implementation.

Where Do Projects Come From?

Projects do not arise spontaneously. There are different ways in which projects can arise. Some are designed in response to an identified need, while in other circumstance the idea for the project precedes the perceived need.

When an organization commissioned a project, it is usually because it has a problem or it seems an opportunity it wants to exploit. The problem and opportunity will, or at least be directly related to the overall business strategies, which the organization is pursuing.

Projects usually evolve from the work environment or market within which the organization operates. There is usually some event that triggers the project, consider the following:

· Develop a new product based on research and development

· Upgrade a system to take advantage of the new technology

· Market research identifies market changes

· Responding to competitor’s new product

· Expand your facilities to meet increased demand

· Disasters recovery, accidents or damage, etc.

3.1.1  Activities and Documents in the Initiation Phases

The activities in the Project Initiation Phase are essential steps in the project effort. The Project Initiation Phase documents define the project so all project stakeholders clearly understand the project scope and expected benefits. Project initiation activities also establish executive management commitment to the project and to the allocation of required resources via the Project proposal.


Figure 3.1: Illustrates the Project Initiation Phase Activities Define, Analyze, Recommend, Decide, and the Associated Documents Completed During This Phase

As you can see from the above diagram, the flows of activities in the initiation phase are:

· Define: State the project

· Analysis: Project Analysis

· Recommended: Project Proposal

· Decide: Project Charter or Terms of Reference

3.1.2 State the Project

The first activity in the initiation phase is to define the project by developing the project description statement. The project description statement is an informal, high- level statement that describes the characteristics of the product or service expected from the project. It explains the business purpose of the new product or service and identifies why the product or service is needed. The project description may not have a great deal of detail; however it should serve as the basis upon which a more detailed project description is built. The project description should be expanded to include any further information available regarding the nature of the project. The more detailed, refined project description developed in this step will be used in the project proposal.

The project description statement will describe the general approach to development; the basic characteristics of the required product or service; identify the beneficiary; and identify the purpose served by the product or service delivered.

3.1.3 Project Initiation Analysis

·   Overview of Project Initiation Analysis 

The purpose of the analysis activity is to identify the best solution to solve the identified business need or issue. The project analysis involves:

· Analysis of the business problem;

· Identification of potential ideas / solutions;

· Studies to determine the feasibility of   potential ideas/ solutions;

· Comparison of potential ideas / solutions; and

· Identification of the best ideas / solution to be recommended.

A project may have more than one solution that will solve a particular business problem. The goal of this activity is to develop a single recommendation from an analysis of the business problem and possible solutions.

Before identifying any solution, it is first important to understand the business problem, the project business objectives, and the core business activities impacted by the project. Understanding the business problem requires the collection and summarization of information on the relevant business issues. 

Once the business problem has been clearly stated, the project business objectives, core business activities affected, and constraints are then determined. The business objectives must clearly support a strategic business initiative or resolve a critical business issue. Information derived from analysis of the business problem influences the approach taken and solutions selected.

Once the general approach is developed, the project manager should identify different potential solutions that fit within the project approach. In some unusual situations, there is a single apparent solution. Normally there are multiple solutions. Each solution should be described so that it is clearly differentiated from other proposed solutions. A number of solutions are compared to determine which is best.

Once solutions are identified for consideration, a set of decision criteria must be selected before the analysis of project solutions begins. The decision criteria should reflect key factors that will determine whether a solution is feasible, and which solution will best deliver the project objectives. The same decision criteria must be used to analyze each solution to establish a common basis for comparing the different solutions. The key is to select the criteria most appropriate to your organization and maintain a consistent approach throughout the analysis of all solutions. 

Recommended decision criteria include: Marketing factor Technical factor, Financial factor, Management and organization factor, and Others

The decision criteria stated above are recommended for evaluation of each potential solution. Additional criteria may be added when needed. It is essential that all solutions be evaluated against the same set of criteria. Selection of a recommended solution is based on the comparison of how well each solution meets the same established criteria.

· Feasibility Study

A Feasibility Study is usually required when a project is identified, but a significantly large number of key issues are still unclear. Under such circumstances, different approaches might be considered. 

The aim of the Feasibility Study is to check the basic hypothesis, to assess the major assumptions and risks, to explore the possible approaches and to suggest which one is the most appropriate to the respective project. 

· In other words, a Feasibility Study is meant to recommend to the decision makers. It has a major role in defining the set of actions to be undertaken, the implementation arrangements and the budget. 

· Generally, the most important objectives of a feasibility study are the following:

· To provide the decision makers with a basis for deciding whether or not to proceed with the project.

· To choose the most desirable option in order to reach the objectives and to effectively address the needs of the organization. 

· To establish the feasibility or justification of the project.

Feasibility study is an in depth investigation to determine as to whether a given project is practical and desirable. This investigation aims at analyzing all critical elements of a project.

The feasibility study should contain the commercial, technical, financial and organizational and management analysis, which are all essential for the evaluation of the project. In cases where we have a public project, economic feasibility is in addition carried out. In fact, all these aspects of project formulation are interrelated and a judgment on one affects judgment on all others.

Now let’s discuss in detail the major components of the feasibility study.

1. Market Analysis (Commercial) 

If the project considered relates to the production of a certain good, then analysis of demand for the product proposed should be undertaken. Market appraisal requires a description of the product, its major uses, scope of the market, possible competition from substitutes, and special features of the product with regard to quality and price that would result in consumer preference to switch from competitive products.

The existence of effective demand for the proposed product together with the availability of appropriate inputs, need to be assessed critically.

Estimates have to be made about existing and future demand and supply of the product. An assessment of likely competition in future and special features of the product, which may enable it to meet competition, has to be made.

In sum, the market analysis should address the following questions:

· Is the product for domestic or export consumption?

· Is the market large-enough to absorb the new product without affecting the price?

· What share of the total market will the proposed product have?

· What marketing strategies and distribution channels are required?

The objective of undertaking market analysis is therefore to assess whether there exists an unsatisfied demand for the product and to determine the share that can be captured by the project through appropriate marketing strategies.

2. Technical Appraisal

It is extremely important and the project framework must be defined clearly enough to permit the technical analysis to be thorough and precise. The technical analysis of a project study concerns the inputs and outputs of real goods and services. The other aspects of project analysis can only proceed in light of the technical analysis.

In fact, the technical assumptions of a project plan will most likely need to be revised as the other aspects are examined in detail.

The primary objective of technical appraisal is to evaluate the type of technology, its capacity, degree of integration (flexibility of manufacturing system),the production processes involved as well as the inputs and infrastructure facilities envisaged for the project.

3. Financial Evaluation

It is concerned with assessing the feasibility of a new proposal for investment on the basis of financial requirements and their availability.

The project’s direct benefits and costs are estimated at the prevailing market prices to appraise the viability of the project as well as to rank projects on the basis of profitability. In order to measure the profitability of a business, various methods and instruments may be used as appropriate. To facilitate the analysis and to rationalize the conclusions, financial statements and schedules should be compiled. Financial analysis also deals with the identification of sources of funds required for implementation of the project.

For the purpose of determining the financial viability of the project, estimates of cost of the project, profitability, cash flow and projected balance sheets have to be prepared.

In undertaking the financial analysis, the following important tasks should be covered.

· Analysis to the structure and significance of cost and income projections to identify those critical variables that could have a significant impact on the feasibility of an investment.

· Determination and appraisal of financial net benefits accrued annually as well as over the total planning horizon.

Adequacy of the financial structure, considering the conditions under which funds would be available and the optimization of project financing from the point view of the enterprise and of investors. 

In sum, the main objective of financial analysis is to determine whether an investment proposal described and analyzed under certain assumptions will render a return acceptable to the investor. Hence it is a crucial part of project appraisal to check on the assumptions that form the basis for the estimates and forecasts in the study.

4. Economic Evaluation

Financial analysis aims at appraising the financial and commercial feasibility of a project from the viewpoint of an entrepreneurs, investor or financier. On the other hand, economic evaluation deals with the economic contribution and impact of a project at the macro or national level.

The economic evaluation of a project uses the same financial statements and schedules as a financial analysis. However, market prices and costs will have to be adjusted to eliminate distortions resulting from social factors and government measures. In so doing, market values are converted to economic values.

For this reason, financial appraisal covers only private costs and benefits, while economic analysis takes into account social costs and benefits.

Net private benefits and net social benefits are usually different due to the existence of market imperfections, externalities and income redistribution. In such circumstances, social cost analysis must depend on shadow prices (instead of market prices) to measure the net benefit to the society.

The most important distinctions between financial and economic analysis are:

a) In economic analysis, taxes and subsidies are treated as transfer payments. But in financial analysis, taxes are treated as costs and subsidies as a return.

b) In financial analysis, market prices are used. In economic analysis, however, market prices may be adjusted to reflect social benefits. These adjusted prices are called shadow or accounting prices.

In financial analysis, interest paid to external suppliers of money may be deducted to obtain the stream of benefit available to the owner of the project. But, in economic analysis, interest on capital is never separated and deducted from gross return because it is part of the total return to the capital available to the society as a whole. 

Economic analysis aims at appraising the profitability of a project from the viewpoint of a government or society.

5. Organizations and Management Analysis

We need to test the existence of these based on the following basic components:

· Staff levels

Using the process chart workout the total number of workers required to each stages of a production process. To this add management personnel, quality assurance managers, accountant personnel, consultants, and staffs for any other areas may not feature in the process chart.

· Check their availability

Assess the availability of staffs established above in required levels of skills. Provide training if required.

· Establish the salary structure

Here it may be necessary to separate wage from salary and consultant fees. This is because we want to look at wages as direct cost i.e. proportional to production where as salary and consultant fees will be paid irrespective of the production. In addition include the initial cost of recruitment and training.

· Determine the organizational structure and management system

You need to determine the most appropriate organizational structure and management system on implementing the project. Usually organizational chart is included in the feasibility study report. At this point the project analysis must make sure that the organization and employment condition compliance with the laid down government regulations.

After carrying out all these analysis (i.e. commercial, technical, financial, economic and organizational and management analysis) decide whether the project is feasible or not i.e. whether to accept or reject the project. Most feasibility studies have the same or similar coverage. However, there might be a considerable difference in orientation and emphasis depending on the nature of the project, its scale and complexity of production.

3.1.4  Project Proposal Document

While the project analysis process is important to the Project Initiation Phase, the project proposal is the formal document to undertake a specific project with a specific solution. The goal of the project proposal is to provide a concise summary of information for project review and decision-making during project initiation. The information approved in the project proposal is the basis for the subsequent phases.

· What are the Elements of the Project Proposal?

· State the purpose for the project

· Identify the project objectives

· Identify core business activities affected and the impact of the project on them.

· Describe the project including the project approach, the recommended solution, customer(s) served and expected benefits.

· Verify the consistency of the project with the Strategic Plans of the Enterprise Architecture Domain Standards.

· Estimate the project development schedule including major milestones.

· Develop a financial estimate including the cost benefit analysis, return on investment, and estimated project budget.

· Estimate the level of risk associated with the project.

The project proposal is presented to the decision maker or decision-making body for a determination on whether the project will go forward. If the project proposal is approved, the project charter is completed and signed.

3.1.5  Terms of Reference

At the end of the negotiating, a document is produced which describes what is to be done and the boundaries of the project. This document is usually known as terms of reference or project charter. It forms the basis of the contract between the client and the contractor and is the cornerstone on which all subsequent decisions are based.

The terms of reference document usually contain the following information:

· Background to the project.

· The project objective.

· The project scope.

· Identify key activities, budget and time scale.

· Comment on how the project can be managed.

· Role of project manager and reporting structure.

The project charter formally authorizes a project. Approval of the project charter marks the end of the Project Initiation Phase and the beginning of the Project Planning Phase. Information in the project charter comes from the project analysis documents, the project proposal, and other documents that identify business requirements and establish senior management commitment.

3.2  Project Selection Criteria

Project evaluation and selection requires the considerations of the following: Technical feasibility, Marketing feasibility, Financial viability, Management and organization feasibility, and Economic viability (for government project).

We have discussed the issues that should be considered in each of the factors to be considered in selection of promising project ideas in the previous Section.

Even though all the factors are very important in evaluating and selecting projects, the majorities of commercial enterprises use profitability or profit as a sole measure of acceptability.  Because of its importance, we will only consider project selection based on financial criteria.

3.2.1 Financial Evaluation 

Financial evaluation of a project helps in ascertaining the profitability and acceptability of the project. In order to do a systematic financial evaluation of the project, you need information on the following items:

· Investment cost of project, 

· Estimates of sales /revenue, 

· Cost of production, and

· Projected cash flow statements. 

Consider a project to introduce a new industrial product. For industrial project you need at least to identify the following:

i. Initial Investment Cost 

Initial investment cost is the total of all items of outlay associated with a project. At times it is called initial outlay or investment cost. For instance consider an industrial project to introduce a new product. The capital cost of the project may include the following:

a) Land and Site Development

The cost of land and site development comprises of basic cost of land and the costs incurred for preparing the land for use.  Cost of leveling, cost of internal roads, and cost of gates are a few examples of preparation costs. 

b) Buildings and Civil Works

These costs cover the costs of main buildings, auxiliary buildings, such as laboratory, workshop, warehouses, garages etc., and other buildings such as canteen, staff quarters, guesthouses etc. and the costs of civil engineering works.

c) Plant and Machinery

The most significant component of project cost is the cost of plant and machinery.  These costs consist of the cost of imported machinery, cost of indigenous machinery, cost of spare parts and foundation and installation charges.  

d) Technical know-how and engineering fees

Technical consultants and engineers may be employed for assisting in technical matters such as preparing project report, choice of technology, detailed engineering and selection of plant and machinery. The fees paid for them are a component of project cost.

e) Miscellaneous Fixed Assets

They are fixed assets that are not part of the direct manufacturing process. They include items like office equipment, fire fighting items, laboratory equipment, workshop equipment, vehicles etc. Costs incurred for procurement or uses of patents, licenses, trademarks, copyrights etc may be included here.

f) Preliminary and capital issue expenses

Expenses incurred for identifying the project, conducting the market survey, preparing the feasibility report and incorporating the company are referred to as preliminary expenses.  Expenses incurred for raising capital are known as capital issue expenses. 

g) Pre-operative Expenses

Establishment expenses, rent, traveling expenses, interest on borrowings, insurance charges, miscellaneous expenses and start-up expenses are the major components of pre-operative expenses. These expenses are directly related to the project implementation preoperative expenses incurred until the plants and machinery are set up may be capitalized by apportioning them to fixed assets on some acceptable basis.  Expenses incurred from the installation of machinery are considered as revenue expenditure.  Preoperative expenses can also be written off over a period of time.

h) Provision for Contingencies

Provisions for contingencies may range from 10% to 20%. It aims at providing for certain unforeseen expenditures and price increases above the normal inflation rate that is incorporated in cost estimates. This provision should cover all changes, extras and escalation. The percentage of contingency is computed on every asset block.

ii. Estimates of Sales and Production

Estimating sales revenue is the starting point for profitability projections. Production and sales have to be estimated taking the capacity utilization into account. After estimating the quantity of production, the cost of production has to be estimated.  

iii. Cost of Production

Cost of production depends on the level of output. Cost of production comprises of three main parts:

· Cost of materials, 

· Labor cost, and

· Factory overhead costs.

A. Material Costs 

The quantity of material required for the estimated quantity of production should be estimated based on the common consumption norms or it could also be computed by taking the experience of the industry into account. The present cost of material is usually considered as in the case of sales revenue. However, if seasonal fluctuations are regular, the same must be considered in estimating the cost of material inputs.

B. Labor Cost

It is the cost of all manpower employed in the factory. The cost of labor is computed on the basis of the general norms prevailing in the country or industry. The cost should include basic pay all allowances, expected increments, pension fund contributions, payroll taxes, fringe benefits etc. Moreover, vacations, overtime work, work on holidays etc should also be taken into account in estimating the labor cost. 

C. Factory Overheads

Factory overheads are the expenses for power, water, fuel, repairs and maintenance, rent, taxes, insurance on factory assets and so on. 

The requirements of power, water and fuel may be determined on the basis of the norms specified by the consultants or of the consumption standards in the industry.  Repairs and maintenance expense tends to be lower in the initial years and higher in the later years.  Rent, taxes and insurance may be calculated at the existing rates. A contingency margin may be provided on the items of factory overheads. 



3.2.2  Financial Evaluation Techniques

Once the stream of costs and benefits for a project is defined in the form of cash flows, the project’s financial viability can be decided. 

· Projected Cash Flows

The cash flow statement is a document which models the flow of money in and out of the project. The financial analysis of any project involves the examination of its cash flows. Cash flow is a 

process of review of costs and benefits, measured in terms of cash outflows and cash inflows. In project-financial analysis, cash flows are considered as more relevant and important than the accounting profits.  Such a preference is justified on the following grounds:

a) Cash flow method eliminates the influences of subjective factors such as provision of notional charges, estimation of accruals, methods of depreciation and non-cash items.  But, accounting profit is influenced by all these factors.

b) The time value of money is clearly applied in cash flow method but, in the income method, is not exactly applied because income method considers non-cash items.

We are not going to discuss in detail how a cash flow statement is prepared in this course, because this is the subject that should be covered in accounting courses. So you need to revise the accounting courses you have already taken in order to understand the contents of the cash flow statements.

Different techniques can be employed to examine the financial viability of the project. However, the most common methods for evaluating financial viability of a project are:  

· Payback Period 

· Return on Investment 

· Net Present Value 

· Internal Rate of Return

The net present value and internal rate of return techniques are classified as discounted cash flow (DCF) methods, while payback period and return on investment techniques are classified as non-DCF methods. The DCF methods take the time value of money into account whereas the non- DCF methods ignore the time value of money. The concept of discounting will be discussed in detail later on.

Next, you will study the computation as well as the pros and cons of the above criteria in detail. I will try to make them more vivid by giving practical examples.

1. Non - Discounted Cash flow Method

The main non-discounting methods are, the payback period: and return on investment.  Let me first start with the payback period method.

a) Payback Period 

The Payback period is the time taken to gain a financial return equal to the initial investment. The time period is usually expressed in years and months. The initial investment outlay includes all capital investments made before the plant starts operation as well as during the plant operation. A payback period is a length of time from the beginning of the project until the net cash flows of the incremental production reaches the total of the initial investment.

To calculate the payback period, simply work out how long it will take to recover the initial investment through the accumulated net cash flows earned by the project. It can be simply computed as:


Illustration 8: A project whose initial investment outlay is Birr 50,000 is expected to have a uniform annual cash flow of Birr 10, 000 for 8 years. How many years will be required to get back the initial investment?

Since the project has a uniform cash flow over its lifetime, dividing the initial investment by annual cash flow will give you the payback period. That is 

          Payback period     = 50,000 




      10,000 





  = 5 years

Thus, the payback period is 5 years.

Illustration  9: Consider this example where a company wishes to buy a new machine for a 4-year project. This example will be used extensively in this Section. The manager has to choose between machine A and machine B, so it is mutually exclusive solution. Although both machines have the same initial cost (Birr 35,000) their cash flows perform differently over the four-year period. 

Look at the table below for detail information.

Table3.1: Payback Period

	Year
	Cash-Flow (Birr)

Initial investment cost 35,000, - for each machine

	
	Machine A
	Machine B

	0
	(35,000)
	(35,000)

	1
	20,000
	10,000

	2
	15,000
	10,000

	3
	10,000
	15,000

	4
	10,000
	20,000

	Payback period
	2 years
	3 years


As you can see from the above table the payback period for machine A is 2 years and machine B is3 years. Let me elaborate how we arrived at these figures.

Machine A

The total cash flow at the end of the second year will be Birr 35,000 (20,000 + 15,000). The initial investment will be recovered at the end of the second year. Thus, the payback period is 2 years.   

Machine B

The total cash flow at the end of the third year will be Birr 35,000 (10,000 + 10,000 + 15,000). The initial investment will be recovered at the end of the third year. Thus, the payback period is 3 years.   

It can be, therefore, concluded that machine A will recover its outlay 1 year sooner than machine B. When projects are ranked by the shortest payback period, machine A is selected in preference to machine B.

Selection criteria for pay back method:

· We will accept all independent projects having payback period less than or equal to the acceptable payback period. Usually a firm that employees this method may specify the maximum acceptable payback period.

· For mutually exclusive projects we will accept a project with the shortest payback period.

There are merits and limitations of using payback period as a criterion to select a project proposal.

The advantages of the payback period are:

· It is simple and easy to use.

· It reduces the project’s exposure to risk and uncertainty by selecting the project that has the shortest payback period.

· It is appropriate technique to evaluate high technology projects where the technology is changing quickly and the project could run the risk of being left holding out of date stock.

· It is appropriate technique for fashion projects where the market demand tends to change seasonally.

· It can be used to assess the effects of an investment proposal on liquidity i.e. the firm’s ability to meet its financial obligations.

The disadvantages of the payback period calculation are:

· It does not consider the time value of money. 

· The payback period is indifferent to the timing of the cash flow. The project with a high, early income (cash inflow) would be ranked equally with a project which had late income if their payback periods were the same. To better understand this problem consider the diagram below:


         C



· It overlooks cash flows beyond the payback period. What happens to the cash flows after the payback period is not considered. A project that built up slowly give excellent returns (project F) would be rejected in favor of project E with lower early returns is the payback period was shorter. Look at the figure below:


   Time (   E          F

Figure 3.3: Payback period (does not consider the cash flow after the payback period

As shown above the payback period does not consider the cash flows after the payback period. In this case project F may be a better option even though project E has a shorter payback period.

· It is not a suitable technique to evaluate long-term projects where the effects of differential inflation and interest rates could significantly change the results.

· Although payback period would reduce the duration of risk, it does not quantify the risk exposure.

The payback period is the most widely used project selection calculation, even if this is an initial filter. Its main strength is that it is simple and quick (can be worked out on the back of a cigarette packet)

b) Return on Investment (ROI)

Another popular investment appraisal technique which does look at the whole project is Return On Investment (ROI). ROI is a measure of profitability that relates income to investment, both measured in accounting terms. 

This method first calculates the average profit, which is simply the project initial outlay deducted from the total gains or cash flows, divided by the number of years the investment will run. The profit is then converted into percentages of the total outlay using the following equations:


Illustration 10: Consider the machine selection example introduced earlier. Using this example compute the Return on Investment. Look at the table below.

Table 3.2: Return on Investment (ROI) Cash Flow

	Year
	Cash-Flow (Birr)

Initial investment cost 35,000, - for each machine

	
	Machine A
	Machine B

	0
	(35,000)
	(35,000)

	1
	20,000
	10,000

	2
	15,000
	10,000

	3
	10,000
	15,000

	4
	10,000
	20,000

	Total gains
	55,000
	55,000


The ROI for machines A and B can be calculated as follows.

Machine A:

Profits = 55,000 - 35,000 = 20,000

Average Profit = 20,000/4 years  = 5,000 per year
                                  

Return on Investment = (5000 x 100)/ 35,000 = 14%

Machine B:

Profits = 55,000 - 35,000 = 20,000
Average Profit = 20,000/4 years  = 5,000 per year
                                  

Return on Investment = (5000 x 100)/ 35,000 = 14%

Note: ROI come out the same for both machines (i.e. 14%). This means that both machines will produce a 14 % rate of return on their respective initial investment.

Selection criteria for ROI:

· We will accept all independent projects having an ROI equal to or greater than a pre - specified ROI are accepted.

· For mutually exclusive projects we will accept a project with higher the ROI.

The advantages of using ROI are:

· It has the advantage of also being a simple technique like payback period.

· It considers the cash flow over the whole project.  

· The total outcome of the investment is expressed as a profit and percentage return on investment, both parameters readily understood by management.

The main disadvantage of ROI is that:

· It averages out profit over successive years. An investment with high initial profits would be ranked equally with a project with high profits later if the average profit was the same. Clearly the project with high profits should take preference.

This point is shown in the above example, where, although machine A and machine B have different cash flows, their profits and return on investment come out the same. 

To address this shortcoming on both the payback period and return on investment, the time value of money must be considered using the discounted cash flow technique.  Payback period and return on investment fail to take into account the time value of money.

2. Discounted Cash flow Method 

The discounted cash flow technique takes into consideration the time value of money. In other words, it includes time dimension in project appraisal.  Money has a specific value according to the time in which it is used or received. In economics, the time value of money is defined by its alternative use.

Alternative uses for capital are investments with implications for interest rate. Therefore, interest rate is used as a value, which allows comparing the value of money today and in the future.

There are two methods of valuation: 

· Compounding 

· Discounting

· Compounding: Is commonly used in saving accounts. It is used to calculate the future value of money, which increases year by year according to the interest rate.

 Example: You have Birr 100 now. If you put it in the bank, you will get 5% interest. 

· After one year, that money is worth (1 + 0.05) x100 = Birr 105 

· After two years, it is worth (1.05)(1.05)(100)  = (1.05) 2 (100) = $110.25 

· After three years, it is worth (1.05)(1.05) (1.05) (100)  = (1.05) 3 (100) = $115.76
We can now derive the general rule to compute the future value.


Where: X = is principle or initial value,

  r = is interest rate

  t = is time period

  (1 + r) t = is the compounding factor or future value factor

· Discounting: is the reverse of compounding. It is used to calculate the present value of money, which decreases year by year according to the interest rate. The method of discounting weighs all value in the future with a discounting to arrive at their present value.

Illustration 11: Consider the previous example. How much is worth today Birr 100 paid after one year.

· The present value of $100 next year is the you would give up today to get $100 next year 

· Present value => X(1.05) = $100 

· Present value = X = 100/1.05 = $95.24 

The general formula can be given as follows: 


Present value = X/ (1+r)t
Where: 1/ (1 + r) is the discount factor

For a stream of payments the present value is calculated as follows: 

Present value = X+ X/ (1+r)1 + X/ (1+r)2 + …+ X/ (1+r)t 

Discounting technique is:

· Commonly used in project evaluation, and

· A basis for discounted cash flow methods

There are two basic discounted cash flow methods, which take the effect of time value of money. These are net present value and internal rate of return.

a. Net Present Value (NPV)

NPV is a measure of the value or worth added to the company by carrying out the project. The NPV can be defined as the present worth of cash flow streams generated by an investment.

The NPV is calculated by adding the values obtained by discounting the annual cash flows occurring throughout the life of a project as follows:  
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Where:

n = is the life of the project

r = is the interest rate

NCF = is net cash flow, which is the difference between cash inflows and cash outflows

NPV calculation is also best set up in a tabular form using the following headings.

Table 3.3: Net present value (NPV) (tabular format)

	Years
	Cash Flow
	Discount Factor
	Present Value

	0
	
	
	

	1
	
	
	

	2
	
	
	

	3
	
	
	

	Total
	
	
	NPV


Cash flow
= 
cash inflow (income) – cash outflow (expenditure)

Present value
= 
discounted factor x cash flow

Earlier we have seen the discount factor is derived from the reciprocal of the compounded interest formula. That is:

Discount factor = 1/ (1+ r) n
    Where:     r   = interest rate

                     n   = number of years (project life time)

The discounted factor usually read from a discounting table. Discounting table calculates the present value of a currency unit at a future date.  

In table 4.5, below you find the discount factors calculated for interest rates from 10% to 25 %. 

Using the formula above calculate a few of the discount factors to satisfy your self of their origin. You can then forget the calculation and work straight away from the tables.

Table 3.4:  Table of Discounting Factors

	Years
	10%
	11%
	12%
	13%
	14%
	15%
	16%
	17%



	1
	0.9091
	0.9009
	0.8929
	0.885
	0.8772
	0.8696
	0.8621
	0.8547

	2
	0.8264
	0.8116
	0.7972
	0.7831
	0.7695
	0.7561
	0.7432
	0.7305

	3
	0.7531
	0.7312
	0.7118
	0.693
	0.675
	0.6575
	0.6407
	0.6244

	4
	0.683
	0.6587
	0.6355
	0.6133
	0.5921
	0.5718
	0.5523
	0.5337

	5
	0.6209
	0.5935
	0.5674
	0.5428
	0.5194
	0.4972
	0.4761
	0561

	
	
	
	
	
	
	
	
	


	Years
	18%
	19%
	20%
	21%
	22%
	23%
	4%
	25%



	1
	0.8475
	0.8403
	0.8333
	0.8264
	0.8197
	0.813
	0.8065
	0.80

	2
	0.7182
	0.7062
	0.6944
	0.683
	0.6719
	0.661
	0.6504
	0.64

	3
	0.6068
	0.5934
	0.5787
	0.5645
	0.5507
	0.5374
	0.5245
	0.512

	4
	0.5159
	0.4987
	0.4823
	0.4665
	0.4514
	0.4369
	0.423
	0.4096

	5
	0.4371
	0.419
	0.4019
	0.3855
	0.37
	0.3552
	0.3411
	0.3277


Illustration 12: Consider the machine selection example again, this time using NPV. Assume the discount factor is 20%, set up the NPV format. The steps are as follows:

· insert the cash flows (column 2)

· transfer the discounted factors from the table (column 3)

· calculate the present value: multiplying cash flow by discounting factor (column 4)

· aggregate the present values to give the NPV (see table 3.5 and 3.6)

Table 3.5: Machine A- Net Present Value Calculation (DF 20%)

	Column 1
	Column 2
	Column 3
	= (2) x (3)

	Years
	Cash Flow
	Discount Factor 20%
	Present Value

	0
	(35,000)
	1
	(35,000)

	1
	20,000
	0.8333
	16,666

	2
	15,000
	0.6944
	10,416

	3
	10,000
	0.5787
	5,787

	4
	10,000
	0.4823
	4,823

	Total NPV
	
	
	2,692


Alternatively you can use the NPV formula and forget the discounting table to calculate NPV. The NPV for machine A can be calculated as follows.

NPV 
= (35,000)/(1+0.2)0 + 20,000/(1+0.2)1 + 15,000/(1+0.2)2 +

   
    10,000/(1+0.2)3  +   10,000/(1+0.2)4   

= (35,000) + 16, 666 + 10,416 + 5,787 + 4,823

= Birr 2,629
       Table 3.6: Machine B- Net Present Value Calculation (DF 20%)

	Column 1
	Column 2
	Column 3
	= (2) x (3)

	Years
	Project Cash Flow
	Discount Factor 20%
	Present Value

	0
	(35,000)
	1
	(35,000)

	1
	10,000
	0.8333
	8,333

	2
	10,000
	0.6944
	6,944

	3
	15,000
	0.5787
	8,681

	4
	20,000
	0.4823
	9,646

	Total NPV
	
	
	(1,396)


The NPV for machine B can be calculated as follows:

NPV 
= (35,000)/(1+0.2)0 + 10,000/(1+0.2)1 + 10,000/(1+0.2)2 +

   
   15,000/(1+0.2)3  +   20,000/(1+0.2)4   

= (35,000) + 8333+ 6944  + 8681 + 9646

= Birr (1396)

Therefore the NPV for machine A is Birr 2696 and for machine B is Birr (1396). The NPV analysis would select machine A in preference to machine B because it has a higher NPV. Machine B would be rejected in any case because it has a negative NPV. A negative NPV indicates the company would lose money by carrying out this project.

Remember NPV compares the present value of cash inflow (income) stream and the present value of cash outflow (expenditure) steam at the discount rate assumed. So it can be positive, negative or zero depending on the size of the income and expenditure. 

· NPV < 0: The present value of the income stream is less than the present value of the cost stream, i.e. insufficient to cover investment.

· NPV = 0: The present value of the income stream equals the present value of the cost stream. (At Break – even point).

NPV > 0: The present value of the income stream is greater than the present value of the cost stream; yield from investment is higher than the discount rate assumed. (Therefore it is Promising alternative). 

Selection criterion for NPV: 

· We accept all independent projects with NPV greater than zero.

· On the other hand for mutually exclusive projects, project with higher NPV will be accepted.

The following merits can be pointed out for this method.

· It introduces the time value of money.

· It expresses all future cash flows in today’s values, which enables direct comparisons. 

· It allows for inflation and escalation.

· It looks the whole project from start to finish.

· It focuses on the profitability of the project.

· It gives a more accurate profits and loss forecast than non-DCF calculations.

The Disadvantages are:

· Its accuracy is limited by the accuracy of the predicted cash flows and interest rates.

· It is biased towards short run projects.

· It excludes non-financial data e.g. market potential.

· It uses a fixed interest rate over the duration of the project. This unfortunately is not always a true reflection of the world markets which are quite volatile. 

Although NPV quantifies the profit, it is expressed in absolute terms. Managers tend to prefer profitability expressed as a percentage. This can be expressed by using another DCF method called Internal Rate of Return (IRR).

b. Internal Rate of Return (IRR)

The Internal Rate of Return IRR is also called DCF yield or DCF return on investment. The IRR is the return to the capital invested or allocated or investment in the project. The IRR is the discount rate that makes the present value of cash inflows is equal to the present value of cash outflows, i.e., NPV is zero.

The IRR is identified under the condition that the Net Present Value is zero. That is:

                      NPV = 0 =  
[image: image2.wmf]å

+

n

r

NCF

)

1

(





Where: NCF = is net cash flow (cash inflows - cash outflows)

n = is the life of the project

r = is the internal rate of return

To get the IRR we will be looking for ‘r’ in the above formula which makes NPV equals zero. However, the exact calculation of the IRR requires some computation or trail and error process. For that reason, an approximation is often favored. The approximation procedure is based on the principle that an interpolation between a positive and a negative net present value approximately close to the condition of a net present value of zero.

Steps in approximating the IRR

1. Choose two different discount rates, one leading to a positive NPV, the other to a negative NPV.

2. Interpolation between these two NPV’s using the formula.

   

                  IRR = ri + (rh - ri) x NPV (ri)

             
/NPV (ri)/ + /NPV (rh)/

Where



ri = is a lower interest rate



rh = is a higher interest rate



NPV (ri) = is NPV calculated at lower interest rate

NPV (rh) = is NPV calculated at higher interest rate



/ / = is a symbol representing absolute value

The IRR is the discount rate that makes the NPV equal zero. The IRR, therefore, is the maximum interest rate a project could pay for the resources used if the project is to recover its investment and operating costs and still break even.

There are two steps to compute the IRR. 

· The first step consists of a trial and error process to reach the IRR. That is in deciding the IRR; firstly, we try with a discount rate and calculate the NPV. Secondly, if the NPV is negative, we have to try with a lower discount rate because a lower discount rate will increase the NPV. If the NPV is positive, on the other hand, we have to try with a higher discount rate so that the NPV will be reduced. Thus, we try with different discount rates to reach the IRR.  

· Once we have two discounting rate which one gives a positive NPV and the other gives a negative NPV we can use the formula to approximate the IRR value.

An estimation of interest rate is needed for calculating the IRR. Its interpretation requires the definition of the opportunity cost of capital, so the problem of estimation still exists.

Selection criterion for IRR

· We accept all independent projects having an IRR equal or grater than the opportunity cost of capital.

· For mutual exclusive projects, a project with higher IRR is accepted.

Illustration 13: Consider the machine selection example again. Calculate the IRR for Machine A and Machine B. 

Machine A

Looking at machine A first, NPV is already positive at 20% discount factor (refer to the example provided under NPV). To reduce the NPV increase the discounting factor in small steps until NPV becomes negative.

Table 3.7: Machine A : Discount Factor 22 %

	Column 1
	Column 2
	Column 3
	= (2) x (3)

	Years
	Cash Flow
	Discount Factor 22%
	Present Value

	0
	(35,000)
	1
	(35,000)

	1
	20,000
	0.8197
	16,394

	2
	15,000
	0.6719
	10,079

	3
	10,000
	0.5507
	5,507

	4
	10,000
	0.4514
	4,514

	Total NPV
	
	
	1,494


The NPV is still positive at 22 % discount factor (i.e. NPV= 1,494 Birr), therefore you have to try with a higher discount rate.  

Table 3.8: Machine A – Discount Factor 24%

	Column 1
	Column 2
	Column 3
	= (2) x (3)

	Years
	Cash Flow
	Discount Factor 24%
	Present Value

	0
	(35,000)
	1
	(35,000)

	1
	20,000
	0.8065
	16,130

	2
	15,000
	0.6504
	9,756

	3
	10,000
	0.5245
	5,245

	4
	10,000
	0.423
	4,230

	Total NPV
	
	
	361


NPV is still positive. You have to try again with a higher discount rate. Let’s increase the discount factor by a further 1 %. 

 Table 3.9: Machine A – Discount Factor 25 %

	Column 1
	Column 2
	Column 3
	= (2) x (3)

	Years 
	Cash Flow
	Discount Factor 25%
	Present Value

	0
	(35,000)
	1
	(35,000)

	1
	20,000
	0.80
	16,000

	2
	15,000
	0.64
	9,600

	3
	10,000
	0.512
	5,120

	4
	10,000
	0.4096
	4,096

	Total NPV
	
	
	(184)


NPV is now become negative at a higher discount factor of 25 %. 

We have seen that as discount factor increases the NPV is reducing. The NPV becomes positive (near to zero) at 24 % and it becomes negative (near to zero) at 25 %. Therefore, it can be concluded that IRR must lie between 24 % and 25 % for Machine A.  An educated guess on the starting discounting rate may simplify the burden of trying with many discount rates.

We are now through with the train and error process. However, we have not yet got the exact IRR percentage that makes NVP equal to zero.

The exact IRR can be computed using the following formula.   

IRR =ri + (rh - ri) x NPV (ri)


 /NPV (ri)/ + /NPV (rh)/


= 0.24  + (0.25 – 0.24) x 361
 


/361/ + /-184/

= 0.24 +   3.61
 

    545


= 0.2466


= 24.7%

Thus, the IRR is 24.7 %.

Machine B

Let’s now do the same for machine B. For machine B the NPV is already negative at 20% (see NPV example), so decrease the discount factor until NPV becomes positive. Try 18 % to start with. 

Table 3.10: Machine B – Discount Factor 18 %

	Column 1
	Column 2
	Column 3
	= (2) x (3)

	Years
	Cash Flow
	Discount Factor 18%
	Present Value

	0
	(35,000)
	1
	(35,000)

	1
	10,000
	0.8475
	8,475

	2
	10,000
	0.7182
	7,182

	3
	15,000
	0.6068
	9,129

	4
	20,000
	0.5159
	10,361

	Total NPV
	
	
	102


The NPV is now positive – try 19 %.

Table 3.11: Machine B – Discount Factor 19 %

	Column 1
	Column 2
	Column 3
	= (2) x (3)

	Years 
	Cash Flow
	Discount Factor 19%
	Present Value

	0
	(35,000)
	1
	(35,000)

	1
	10,000
	0.8403
	8,403

	2
	10,000
	0.7062
	7,062

	3
	15,000
	0.5934
	8,901

	4
	20,000
	0.4987
	9,974

	Total NPV
	
	
	(660)


NPV becomes negative at 19%.

Thus, IRR for machine B must lie between 18 % and 19 %. 

The IRR for Machine B is computed using the formula as follows.

IRR =ri + (rh - ri) x NPV (ri)


 /NPV (ri)/ + /NPV (rh)/


= 0.18  + (0.19 – 0.18) x 102
 


/102/ + /-660/

= 0.18 +   1.02
 

     762


= 0.1813


= 18.13%
  Thus, the IRR for Machine B is 18.13 %.

· Since the IRR analysis is a measure of the return on investment, you need to select a project with the highest IRR. Therefore, machine A will be selected for investment.

The advantages of using IRR method include:

· It gives due consideration for the time value of money.

· It recognizes the total cash flows during the project life.

· It helps investors who think in terms of rate of return.

· It conveys the direct message about the yield on the project.

The disadvantages of using IRR method are:

· It involves elaborate work through trial and error.

· It does not reflect the scale, or dollar (Birr) size.

· It uses the same interest rate throughout the project.

· If the cash flows in some years turn to be negative, it can produce multiple rates.

We have outlined four financial selection acceptance techniques. Which method or methods should you employ? If the cash flow data can be set up on a computer spreadsheet there is no reason why one should not use all the methods outlined. Certainly, payback period should be used as an initial filter.

For the DCF methods accountant suggest NPV should be used in preference to IRR, because NPV allows users to vary interest rate over the years where as IRR employs one rate for all the cash flows. NPV is a measure of profitability depending on the ingredients of particular transaction, whereas IRR is dependent upon the opportunity cost of capital which is a standard of profitability established in the capital market.

In the absence of capital rationing, all projects, which have an IRR above, the opportunity cost should be considered and so should all projects which have a positive NPV. Whichever test is employed, the same direction should be reached.

However, where capital shortages exist, the two approaches may indeed give conflicting results. In this situation NPV must be employed because the fundamental objective of financial analysis is not to measure profitability but to maximize the present value of the company’s investment portfolio. 

3.3   Financial Analysis under Risk and Uncertainty

So far we have considered or assumed the basic data used in financial project analysis are known with certainty. However, financial information is used in the form of forecasts and is subject to considerable uncertainty.

In other words, the calculation NPV and IRR up on which investment decision can be made are based on a number of variables.  The values of these variables are projected or forecasted through out the life of the project by the project analyst based on the circumstances, as he/she perceives them at a time of conducting a study. Any of all these variables are subjected to change as a market and economic conditions change.

So it is desirable that the financial analysis takes into account the range of possible variation in the values of the basic element. This can be done through a sensitivity analysis.

3.3.1 Sensitivity Analysis

Sensitivity analysis is an instrument applied to search the impact of changes in critical variables on the profitability of an enterprise or its cash flows. Its purpose is to measure the degree of variation that can be tolerated by the project. 

The key variables to which sensitivity analysis could be applied may differ from project to project depending on the nature of the project. 

However, most projects are sensitive to the following five principal elements:

· Price of inputs

· Price of output

· Volume of output

· Cost of investment (capital)

· Operating cost

The application of sensitivity analysis involves varying one project item at a time and measuring the effect on project worth. Because this is easier to interpret in absolute terms, the project worth measure generally employed in sensitivity analysis is the net present value (NPV).

The simplest technique analyst simply calculates the measure of project worth over again using the new estimates.

In straight forward sensitivity analysis we choose an amount by which to change an important element in the project analysis and then determine the impact of that change on the attractiveness of the project.  Then those responsible for determining whether to proceed with the project can ask themselves how likely they feel it is that there will be a change of that magnitude.

Steps to conduct sensitivity analysis:

· Measure the project worth using original estimate.

· Measure the project worth using new estimate.

· Determine how likely that change to occur.

Illustration 14:  Consider a project is proposed for establishing a tyre producing plant with initial investment of Birr 10,000,000. The operating life of the project is 10 years. Assume a discount rate of 10%. Conduct a sensitivity analysis for 25% cost overrun. The detail information about the cash flows is given in the table 11.

  Table 3.12: Cash flows of tire producing plant

	Years
	Cost

(Cash out flow)
	Revenue

(Cash in flow)
	Cash flow

	0
	(10,000,000)
	-
	(10,000,000)

	1
	2,800,000
	2,400,000
	(400,000)

	2
	2,500,000
	2,800,000
	300,000

	3
	3,000,000
	3,200,000
	200,000

	4
	3,000,000
	5,000,000
	2,000,000

	5
	3,000,000
	8,000,000
	5,000,000

	6
	3,000,000
	10,000,000
	7,000,000

	7
	3,000,000
	10,000,000
	7,000,000

	8
	3,000,000
	10,000,000
	7,000,000

	9
	3,000,000
	10,000,000
	7,000,000

	10
	3,000,000
	10,000,000
	7,000,000


You need to follow the following steps:

· calculate the NPV using the original estimates

· adjust the cash flows for 25% cost overrun

· calculate the NPV using the new estimates

· decide whether the project is sensitive or not

First NPV is calculated at 10% discounting rate. I hope by now you are expert in computing NPV. You do it by your self first and compare your answers with the one given in the table below. 

           Table 3.13: NPV Calculation at Discount Rate 10%

	Years
	Cost


	Revenue


	Cash flow
	DF

(10%)
	Present value

	0
	(10,000,000)
	-
	(10,000,000)
	1.0
	(10,000,000)

	1
	2,800,000
	2,400,000
	(400,000)
	0.91
	(364,000)

	2
	2,500,000
	2,800,000
	300,000
	0.83
	246,000

	3
	3,000,000
	3,200,000
	200,000
	0.75
	150,000

	4
	3,000,000
	5,000,000
	2,000,000
	0.68
	1,360,000

	5
	3,000,000
	8,000,000
	5,000,000
	0.62
	3,100,000

	6
	3,000,000
	10,000,000
	7,000,000
	0.56
	3,920,000

	7
	3,000,000
	10,000,000
	7,000,000
	0.51
	3,500,000

	8
	3,000,000
	10,000,000
	7,000,000
	0.47
	3,290,000

	9
	3,000,000
	10,000,000
	7,000,000
	0.42
	2,940,000

	10
	3,000,000
	10,000,000
	7,000,000
	0.38
	2,660,000

	                                                                        NPV   =   10,875,000


According to the data given, the NPV is calculated to be Birr 10,875,000.

Now you can test the project for its sensitivity to a 25% cost overrun. Remember this requires adjusting the cost column for 25% cost overrun and computing NPV using the new estimates.   Look at the table below for details.

 Table 3.14: NPV Calculation Using New Estimates

	Years
	Cost


	Revenue


	Cash flow
	DF

(10%)
	Present value

	0
	-12,500,0000
	-
	(12,500,000)
	1.0
	(12,500,000)

	1
	3,500,000
	2,400,000
	(1,100,000)
	0.91
	(1,001,000

	2
	3,125,000
	2,800,000
	(325,000)
	0.83
	(269,750)

	3
	3,750,000
	3,200,000
	(550,0000
	0.75
	(412,5000

	4
	3,750,000
	5,000,000
	1,250,000
	0.68
	850,000

	5
	3,750,000
	8,000,000
	4,250,000
	0.62
	2,635,000

	6
	3,750,000
	10,000,000
	6,250,000
	0.56
	3,500,000

	7
	3,750,000
	10,000,000
	6,250,000
	0.51
	3,187,500

	8
	3,750,000
	10,000,000
	6,250,000
	0.47
	2,937,500

	9
	3,750,000
	10,000,000
	6,250,000
	0.42
	2,625,000

	10
	3,750,000
	10,000,000
	6,250,000
	0.38
	2,375,000

	                                                                      NPV  =  4,298,000




As you can see from the above table the new NPV at 10% discount factor is Birr 4,298,000.

Here you need to note what happened to the returns of the project under the new estimates. When a 25% cost overrun was assumed the net present worth, given a 10% opportunity cost of capital, fell by 62.9% from Birr 10,875,000 to Birr 4,298,000.

Besides, the likelihood of the occurrence of so much percentage increases in cost overrun should also be evaluated. In sum, in sensitivity analysis, we choose an amount by which to change an important element in the project analysis and then determine the likely impact of that change on the attractiveness of the project.

3.3.2 Risk Analysis

Risk analysis involves a full assessment of possible variation. Its purpose is to provide a probability estimate of how likely a project decision is to bewaring. Risk analysis begins from the best estimates contained in the initial resource flow and from the effect of variation given by sensitivity analysis; but now different variables are considered simultaneously.

The effect of varying values within a range can be calculated through sensitivity analysis.  It is additional probability estimates associated with each variation that represent the essential feature of risk analysis.  

For some variables they may come from past evidence, for example, of fluctuations in prices, outputs, or of material ratios in different production processes. For other variables, intuitive guesses may have to be made on the basis of experience.

Identifying the effects of variation in major variables, and investigating the likelihood of their combined variation, provides considerable information on the risks associated with a project.  It indicates where the risk might be reduced.

Risk can be reduced at both the analysis and implementation stage of a project.  The project results in many cases can be improved by a redesign of the project.  Alternative technologies, locations, output mixes and scales should be investigated.

Summary

· This Unit initiated our discussion of the project management process by describing the different ways in which projects arise as well as the procedures for evaluating and selecting projects. The unit is then described the types of models in use and their advantages and disadvantages. Considering the degree of uncertainty associated with many projects, a Section was devoted to project analysis under risk and uncertainty. 

· The project description statement will: describe the general approach to development; describe the basic characteristics of the required product or service; identify the beneficiary; and, identify the purpose served by the product or service delivered. 

· Once solutions are identified for consideration, a set of decision criteria must be selected before the analysis of project solutions begins. The decision criteria should reflect key factors that will determine whether a solution is feasible, and which solution will best deliver the project objectives. The same decision criteria must be used to analyze each solution to establish a common basis for comparing the different solutions. 

· The key is to select the criteria most appropriate to your organization and maintain a consistent approach throughout the analysis of all solutions. Project evaluation and selection requires the considerations of the following: Technical feasibility, Marketing feasibility, Financial viability, Management and organization feasibility, and Economic viability (for government project). In order to do a systematic financial evaluation of the project, you need information on the following items: Investment cost of project, Estimates of sales /revenue, Cost of production, and Projected cash flow statements.

Check In Progress 3

Consider a project with initial investment of Birr 25,000 and generates the following cash follow over 4 years. See the table below. 

	Year
	Project cash flow (Birr)



	0
	(25,000)

	1
	5,000

	2
	7,000

	3
	13,000

	4
	16,000


Given the above information compute the following:

A.  Payback period

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

A) Return on Investment

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

B) Net Present Value (at 15 %)

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

C) Internal Rate of return

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________
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               Total Number of units produced  





=








Payback period = Initial Investment


                       Accumulated annual cash flows
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Figure 3.2: Payback Period (Project C and Project D have the same Pay Back Period Even Their Cash Flaws are Different
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Figure 3.2: Payback Period (Project C and Project D Have the Same Pay Back Period Even Their Cash Flows Are Different





Average Annual Profit     =  (Total gains) – (Total outlay)


		                                      Number of years


Return on Investment     =  Average Annual Profit x 100


		                                 Original investment





Future Value = X (1 + r) t
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