CHAPTER ONE

INTRODUCTION TO PROJECT ANALYSIS AND DESIGN

 What is a Project?

A project can be defined as: a temporary endeavor undertaken to create a unique products or service. 
· ‘Temporary’ means that every project has a definite end. 
· ‘Unique’ means that the product or service is differentiated in some distinguished way from all similar products or services.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

In a broad sense, project is a specific activity, with specific starting points and ending point, intended to accomplish a specific objectives.  For example: Build road, enlarge an airport, create an internet access in regions, and high schools.

Characteristics of a Project

The major characteristics of a Project may include the following.

1. Purpose

A project is a one-time activity with a well-defined set of desired end results (deliverables). It can be divided into sub activities that must be accomplished in order to achieve the project objectives. 

The end results of a project are called deliverables. Deliverables are new products or services that result from the project. They are what a project creates. 

Example

· A new road is a deliverable of a road-building project intended to improve transportation between villages.

· A new project management curriculum may be a deliverable of an education project.

· A training of nurses in HIV prevention may be a deliverable of health project.

2. Unique and non routine

Every project has some elements that are unique. Every project results to some extent in a new, unique deliverable or set of deliverables. Although past projects may have produced similar deliverables, for example, road, no two-road projects are exactly the same. 

In addition, although projects may have similar objectives, every project faces a unique set of environmental, political, and resource issues and constraints. That means projects by their nature cannot be completely reduced to routine. That is, every project activities are essentially non repetitive. 

3. A start and finish

Project is a temporary effort. It can be brief in duration or last several years. It can be simple or complex and it can occur at any level of the organization. However, it cannot be indefinite or on going. All projects must have a clear start point and end point. 

4. Bounded by time, cost and quality constraints 

Projects have time, cost and quality constraints. The triangle of time, cost and quality lies at the heart of the project management. It is the project manager’s task to achieve the required outcome within a pre-determined schedule and budget whilst maintaining quality standards. When the project is planned, and also while it is underway, it is necessary to balance these three interrelated elements. 

5. Life Cycle

Like organic entities, projects have life cycles. From a slow beginning they progress to buildup of size, then peak, begin to decline, and finally must be terminated. 
Project versus Program

Program

Program is a collection of projects. The projects must be completed in a specified order for a program to be complete. Because programs comprise multiple projects, they are large in scope than a single project.

For instance, consider a program labeled as “sustainable food security” which might be derived from national objectives of the country as incorporated in its development plan. Its realization requires the identification of the distinct projects such as: supply of improved seeds, use of fertilizers, educating farmers, improving grain marketing, etc. 

Unlike projects, programs have a wider objective. The objective of the program is usually written in broader terms. 

Obviously, projects and programs have got their own differences and similarities. 
Differences

	Projects
	Programs

	Have a specific objectives
	Have a general objectives

	Are small in scope
	Are large in scope

	Cover specific area 
	Cover large area

	Specific target group identified
	No specific beneficiary group

	Clearly defined and allotted funds
	No clear and detailed resource allocation


Similarities
They both share the following characteristics:

· Have objectives.

· Require financial, human, material, etc. inputs.

· Generate output (goods, service or skill).

· Serve as instruments for the execution of development programs. 

 Classification of Projects

Three types of projects can be identified depending upon how new resources committed to them related to existing economic activities.

1. New Projects

The largest type of project, around which project analysis group involves new investment.  New investments are designed to establish a new productive process independent of previous lines of production.  They often include a new organization, financially independent of existing organizations.

2. Expansion Projects

Expansion projects involve repeating or extending an existing economic activity with the same output, technology and organization.

3. Updating Projects

Updating projects involve replacing or changing some elements in an existing activity without a major change of output.  Updating projects involve some change in technology but within the context of an existing, though possibly reformulated, organization.
  

 What is Project Management?

Project Management is a dynamic process conducted within a defined set of constraints that organizes and utilizes appropriate resources in a controlled and structured manner in order to achieve some clearly defined objectives.

As with projects, it may be clearer to define some of the characteristics of project management, rather than trying to make a single definition. Project management should be: 
· Objectives-orientated

· Change-orientated

· Multi-disciplined

· Innovative (seeking new ideas and solving new problems)

· Control-orientated (to ensure it actually finishes)

· Performance-orientated, and 
· Flexible (quickly adapted to changes)
Project management typically consists of balancing three different factors: time, cost, and quality/specification. In many commercial projects the specifications are clearly laid out (the exact specifications of a new road, the requirement of a new computer system etc.), and the time is a constraint (there will be damages to pay if the road is not built by a certain deadline, the computer system has to be build and running for the new financial year etc.) and therefore the major management issue is managing the budget to keep it as low as possible whilst meeting the fixed specifications and the time constraints. 

Therefore, the three primary objectives of project management are to meet specified performance with in budget/cost and on schedule. Key areas to consider when looking at project management are management of time, people, and other resources. These activities are described as follows: 

Management of Time 

· Ensuring that the project completes its work on time 

· Scheduling use of resources 

· Rescheduling the project in the light of experience 

· Predicting problems before they arise 

Management of People 

· Ensuring that people are available at the right time 

· Ensuring that personnel know their roles and can perform their functions properly 

· Managing peoples’ expectations 

· Resolving conflicts between people 

· Changing peoples’ roles in the light of experience 

Management of Other Resources: 

· Ensuring that appropriate resources are allocated 

· Ensuring that the appropriate resources are available at the right time 

· Reallocating resources in the light of experience 

· Tailoring activities to limited resources 

· Making maximum impact with available resources
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Fig. Constraints of Project Management 

Role of the Project Manager 

Experience has shown selection of the right project manager is a critical. The demonstrated knowledge, skills, and abilities of a project manager have a direct impact on the probability of success of any project.

The project manager is responsible for management of all aspects of the project. From an overall perspective, the project manager ensures the project is on time, within budget, and delivers a product or service at an acceptable level of quality.

A project manager’s role typically includes some or all of the following:

· Providing direction, leadership, and support to project team members. 
· Monitors progress of implementation

· Manages resources efficiently

· Motivates staff

· Ensures communication (internal and external)

· Providing teams with advice and input on tasks throughout the project, including documentation, creation of plans, schedules, and reports.

· Resolving conflicts affecting the project’s resources, schedules, etc.

A major part of project management is related to dealing with "stakeholders", mean someone who has an interest in the project. Stakeholders are a much wider set of actors than the immediate beneficiaries of the project. An absolute definition of stakeholders is difficult to make, but could be between: 

Definition of Stakeholders: 

· Any person, group of people or organization who has a vested interest in the project now or in the future. 

      Or the broader definition

· Anybody who is affected by or can affect the project 
 

It should be noted that: 

· stakeholders’ attitude can be both positive (supporting a successful outcome) or negative (trying to stop the project) 

· stakeholders can be both individual and collective (e.g. individual enterprises and associations of enterprises can both be stakeholders in a project and do not necessarily have the same interests and opinions) 

Stakeholders are important to a project because: 

· They can be critical in its success or failure ,

· They can have a much better understanding of the feasibility of different actions and the resources required to reach certain objectives than an outsider to the project ,

· Their expectations need to be managed ,

· They can provide important information on the progress of the project .

As a project manager you therefore need to: 

· Manage the team of people who will be part of the project for its whole duration 

· Identify and manage stakeholders of all descriptions 

· Manage the risks involved in the project and plan the project in an appropriate way 

· Resolve problems as they occur 

· Ensure an acceptable outcome of the project. 

This means that you need appropriate personal and management skills to manage projects successfully. There are six sets of management skills required for project managers to effectively manage a project. These are:

1. Communication skills: includes listening, persuading.

2. Organizational skills:  includes planning, goal-setting and analyzing.

3. Team Building skills: includes empathy & motivation.

4. Leadership skills: includes setting example, energetic, developing vision (big picture), delegating, being positive.

5. Coping skills:  includes flexibility, creativity, patience, persistence.

6. Technological skills: includes experience, project knowledge

Characteristics of effective and ineffective project managers

The most significant characteristics of effective and ineffective project managers are summarized in the following table.
	Effective Project Manager
	Ineffective Project Managers                                                     

	· Leadership by example

· Visionary


· Technically competent


· Decisive


· Good communicator


· Good motivator


· Stands up to upper management when necessary

· Supports team members

· Encourages new ideas
	· Sets bad example


· Not self-assured


· Lacks technical expertise


· Poor communicator


· Poor motivator


The Important Facts of Project Analysis

Project Management can be explained through different phases of project analysis. A good project manager shall have at least little knowledge on each component of the project life cycle. The following are the components of the project life cycle.

· Market analysis

· Technical analysis

· Financial analysis

· Economic analysis

· Ecological analysis

i. Market Analysis

Market analysis is concerned primarily with two questions: 

· What would be the target demand of the proposed product/service in the future?

· What would be the market share of project under appraisal?

Market analysis requires a wide variety of information and appropriate forecasting methods. The kinds of information required are:

· consumption trends in the past and present

· past and present supply position

· production possibility and constraints 

· imports and exports

· structure of competition

· cost structure

· elasticity of demand

· consumer behavior intentions, motivations, preferences and requirement

· distribution channel

· administrative, technical and legal constraints

ii. Technical Analysis

Analysis of the technical and engineering aspect of a project needs to be done continually when the project is formulated. Technical analysis seeks to determine whether the prerequisites for the successfully completion of the project have been considered. The important questions raised in technical analysis are: 

· Whether the preliminary tests and studies have been done or provided for?

· Whether the availability of raw materials, power, and other input sources has been established?

· Whether the selected scale of operation is optimal?

· Whether the production process, equipment and machinery chosen are appropriate?
· Whether the proposed lay out of the site building and plant is sound? 

· Whether the technology proposed is appropriate from social point of new?

iii.  Financial Analysis

Financial analysis seeks to ascertain that the proposed project will be financially viable in the sense of being able to meet the burden of servicing debt and whether the proposed project will satisfy the return expectations of those who provide the capital. The following questions may be asked while conducting financial analysis:

· How much is the investment outlay and cost of project?

· What are the means of financing?

· How is the project profitability?

· Where does the cost and benefit of the project be at break-even?

· How much does the level of risk?

· What is the projected financial position of the project?

iv. Economic Analysis

Economic analysis, also called social cost- benefit analysis, is concerned with evaluating the project from the large social point of view. In such evaluation the focus is on the social cost-benefits of a project, which is different from its monetary cost and benefits. The questions needed to be answered in social cost benefit analysis are:

· What are the direct economic benefits and costs of the project in terms of efficiency not in terms of market prices?

· What would be the impact of the project on the distribution of income in the society?

· What would be the impact of the project on the level of salaries and investment in the society?

v. Ecological Analysis

In recent years, environmental concerns have assumed a great deal of significance and rightly so. It should be done particularly for major projects which have significant ecological implications like power plants, irrigation schemes, etc. The questions to be asked include:

· What is the likely damage caused by the project to the environment?

· What is the cost of restoration measures required to ensure that the damage to the environment is constrained with in acceptable limits?
Market Analysis:                  

                                               Potential market

                                               Market share

           Technical Analysis:

                                               Technical viability

                                               Sensible choices 

            Financial Analysis:

                                                Risk

                                                Return

            Economic Analysis:

                                                Benefit & cost in shadow price

                                                Other impact

            Ecological Analysis:

                                                Environmental damage 

                                                Restoration measure

Feasibility Study

It involves marketing, technical financial, economical and ecological analysis. The schematic diagram shown below gives you good looking of your feasibility study. Also the diagram shows the overall framework of the course. 
Fig:  Hierarchy of feasibility Study
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Capital Investment

It is the most important type of expenditure decision taken by a firm by carrying greatest objectives of earning in the future.

Capital investment decisions may be classified in different ways. At the simplest level, capital investment may be classified as: 

· Physical assets investment

· Monetary investment

· Intangible assets investment

· Physical assets investment: is investment like land, building, plant, machinery, vehicles and computers.

· Monetary assets investment: is a financial claim against some parties. Depositions, bonds, and equity shares are examples.

· Intangible assets investment: represent expenditure on research and development, franchise, goodwill, and so on that is expected to generate benefit over a period of time.

Capital investment may also be classified as strategic investment and tactical investment

· Strategic investment: is one that has a significant impact on the direction of the firm. Eg. Ethiopian Air Lines investment on the dream liner Boeing 777 and Ethiopian Electric light and power corporation investment on Tise Abay Power Plant Project are good examples. 

· Tactical Investment - is meant to implement a current strategy efficiently or as profitably as possible. An investment by Ethiopian electric power corporation to replace old machines to increase its productivity; represents a tactical investment.

Capital Investments: Importance and Difficulties 

Importance

Capital expenditure decisions often represent the most important decision taken by a firm. The reasons are: 

· Long - Term Effects: The scope of current manufacturing activities of a firm is governed largely by capital expenditures in the past. Like wise current capital expenditure decisions provide the framework for future activities

· Irreversibility: the market for used capital equipment in general is ill - organized. so, wrong capital investment decision often cannot be reversed without incurring a substantial loss.

· Substantial outlays: capital expenditures usually involve substantial out lays. A steel plant for example, involves an outlay of several hundred million. 

Difficulties 

Sources of difficulties for capital expenditure are:
· Measurement problems: identifying and measuring the costs and benefits of a capital expenditure proposal tends to be difficult.

· Uncertainly a capital expenditure decision involves cost and benefits that extend into the future: It is impossible to predict exactly what will happen in the future.

· Temporal Spread: the cost and benefits associated with a capital expenditure decision are spread out over a long period of time. Such a temporal spread creates some problems in estimating discount rates.
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Objectives

After completing this Unit, you will be able to:

· Identify investment opportunities which are promising; 

· Explain how to generate project ideas; and

· Identify sources of positive net present value project

· Identity proper ways of searching for project ideas; 

· Explain how to screen the ideas;

· Identify sources of secondary information;

· Discuss categories of forecasting methods; and
· Discuss the financial appraisal of a project; 

Introduction

The search for promising project ideas is the first step towards establishing a successful venture. The key to success lies in getting into the right business at the right time. While this advice is simple, its accomplishment is difficult, because good business opportunity tends to be elusive. This chapter discusses certain broad considerations and guidelines helpful in generation and screening of project ideas. It contains four Sections; Section one is about the search of project idea and methods for selection of promising project ideas, Section two discusses market analysis, Section three is about the variables to be included in technical analysis and the final one, Section four deals with financial analysis. 

2.1 Generation and Screening of Project Ideas 

This Section tried to show you the typical route for searching project ideas. Someone with specialized technical knowledge or marketing expertise or some other competence feels that she/he can offer a product or service which can cater to a presently unmet need. She/he can also serve a market where demand lead supply or extensively compete with similar products or services because of certain favorable features like better quality or lower prices. Finally she/he receives report from financial institutions and banks that approve his project and show readiness to finance it. 

2.1.1 Stimulating the Flow of Ideas

Often firms adopt a some what casual and haphazard approach to the generation of project ideas. To stimulate the flow of ideas, the following are important.

· SWOT Analysis - SWOT is an acronym for strength, weaknesses, opportunities and threats. SWOT analysis represents a conscious deliberate and systematic effort by an organization to identify opportunities that can be profitably exploited by it. Periodic SWOT analysis facilitates the generation of ideas. 

· Clear Articulation of objectives: The operational objectives of a firm may be one or more       of the following:

· cost reduction

· productivity improvement

· increase in capacity utilization

· improvement in contribution margin

· expansion into promising fields

So that, a clear articulation and prioritization of objectives helps in briefing the efforts of employees and motivate them to think more imaginatively.

· Fostering a Conducive Climate - to tag the creativity of people and to harness their entrepreneurial urges, conducive organizational climate has to be fostered. Organizations successfully use feed back from employee to motivate them to think more creatively. 

Good project ideas - the keys to success are difficult to search. So a wide variety of sources should be looked to identify them. Here are some suggestions in this regard:

· Analyze the performance of existing industries. A study of existing industry in terms of their profitability and capacity utilization can indicate promising investment opportunities which are profitable and relatively risk free. An examination of capacity utilization of industries provides information regarding the potential for further investment. Such a study becomes more useful if it is done region wise, particularly for products which have high transportation costs so that your investment should be based on unutilized capacity, profitable and risk free opportunities. 

· Examine the input and output of various industries: An analysis of the input required for various industries may provide project ideas. Opportunities exist when:

(i) Materials, purchased parts, or supplies are presently being procured from distant sources create problems related with time lag, and transportation cost,  

(ii) Several firms produce internally some components/parts which can be supplied at a lower cost by a single manufacturer who can enjoy economies of scale. Similarly a study of the output of the existing industries may reveal opportunities for adding value through further processing of the main output by product, as well as west products. Here you need to remember the word: "One person's trash can be another person's treasure".

· Review important and export: An analysis of import statistics for a period of five to seven years is helpful in understanding the trend of import of various goods and the potential for import substitution. Indigenously manufacturing of those products with the potential of substituting imported goods is advantageous for several reasons:

I. It improves the balance of payment situation;

II. It generates employment ;and

III. It provides a market for the supporting industries and services.

IV. The same is true for, an examination of export statistics in learning about the export possibilities of various products. 

· Study plan outlays and governmental guidelines: Government plays a very important role in our economy. It proposes investment in different sectors, provides useful pointers towards different opportunities. They indicate potential demand for goods and services required by different sectors.
A very important source of information to estimate the scope for further investment is the guidelines to industries published by Ministry of Trade and Investment. This publication provides information about the structure and location; production performance licensed and installed capacity, exports, and future scope of various industries.

· Look at the suggestions of financial institutions and development agencies: In a bid to promote development of industries in their respective states, state financial corporation, static industrial development corporation, and other developmental bodies conduct studies, prepare feasibility reports, and offer suggestions to potential entrepreneurs. The suggestions of these agencies are helpful.

· Investigate local materials and resources: A search for project ideas may begin with an investigation into local resources and skills. Various ways of adding value to locally available materials may be examined. Similarly, the skills of local artisans may suggest products that may be profitable if produced and marketed. 

· Analyze economic and social trends: A study of economic and social trends is helpful in projecting demand for various goods and services (e.g. greatest awareness of saving deposit on the public side). Hence the demand for banks and small credit association become increased. In this case changing economic conditions and consumer preferences provide new business opportunities.

· Study new technological developments: Here in Ethiopia there are large, and new model technological brake thoughts which falls under the science and technology commission. These new model technologies are processed and need to be examined for profitable commercialization.

· Draw close from consumption abroad: entrepreneurs willing to take higher risks may identify projects for the manufacture of products or supplies of services which are new to the country but extensively used abroad. In our case, we can state examples such as fast food restaurants, pre-fabricated houses, and the like.

· Explore the possibility of reviving sick units: industrial sickness is common to the country. Due to different financial classes, industries may be regarded as sick unit. These units are either closed or face the project of closure. A significant portion of sick units, however, can be nursed back to health by sound management, infusion of further capital, and provision of complementary inputs. Therefore, there is a fairly good scope for investment in this area.

· Identify untilled psychological needs: for well established, multi-brand product groups like bathing soap detergents, cosmetics and tooth paste, the question to be asked is not whether there is an opportunity to manufacture something to satisfy an actual physical need but whether there are certain psychological needs of the consumers which are presently unfulfilled. To find out whether such an opportunity exists, the technique of spectrum analysis is useful.

· Attend Trade fairs. National and international trade fairs provide an excellent opportunity to get to know about new product and development.

2.1.2  Preliminary Screening

Here, I think you got some ideas regarding the sources of project ideas. Some kind of preliminary screening is required to eliminate ideas which are not promising. So, to screen out the profitable project idea, the following aspects may be looked into:

· Compatibility with the promoter

· Consistency with governmental priorities 

· Availability of inputs

· Adequacy of market

· Reasonableness of cost

· Acceptability of risk level

· Compatibility With The Entrepreneur
The idea must be compatible with the interest, personality, and resources of the entrepreneur. A real opportunity may fulfill the following three characteristics:

1. It fits the personality of the entrepreneur;

2. It is accessible to the entrepreneur; and

3. It provides the prospect of rapid growth and high return on invested capital.

· Consistency With Government Priorities

The project idea must be feasible given the national goals and governmental regulatory framework. You may need to ask your self: Is the project consistent with national goals and priorities? Is there any environmental effect contrary to governmental regulations? Can the foreign exchange requirement of the project be easily accommodated? and the like.

· Availability of Inputs

The resources and inputs required for the project must be reasonably assured. To assess this, the following questions need to be answered:

· Are the capital requirements of the project with in manageable limits?

· Can the technical know - how required for the project be obtained?

· Are the raw materials required for the project available domestically at a reasonable cost?

· Adequacy of the Market

The size of the present market must fit the prospect of adequate sales volume. Further, there should be a potential for growth and a reasonable return on investment. To judge the adequacy of the market, the following factors have to be examined:

· Total present domestic market.

· Competitors and their market shares.

· Export markets.

· Analyze price profile of the product such as competitive product.

· Sales and distribution system.

· Projected increase in consumption.

· Barriers to the entry of new units.

· Economic, social and demographic trends favorable to increased consumption. 

· Patent protection.

· Reasonableness of cost

The cost structure of the proposed project must be enable to realize an acceptable profit with a price. The following points should be reminded in this regard:

· Cost of material inputs

· Labor costs

· Factory overheads

· General administration costs 

· Selling and distribution costs

· Service costs

· Economies of scale

· Acceptability of Risk Level

The desirability of a project is critically dependent on the risk characterizing it. Whether the risk elements of the project is taken into consideration while designing the new profitable projects.

2.1.3  Sources of Profitability of a Business

You have seen ways of selecting promising project ideas on the previous topic. Here we are going to see sources of positive net present value. Positive NPV is defined as positive return from the difference between discounted income and cost of a certain project.

One of the sources of positive NPV is imperfection in the real markets, which leads to entry barriers. It appears that there are six main entry barriers that results in positive NPV projects which are as follows:

· Economies of scale - means that an increase in the scale of production, marketing, or distribution results in a decline of the cost per unit. So that the more strong the economies of scale, the greater will be the cost advantage of the existing firms. In order to exploit the economies of scale, new entrant needs large capital requirement; as such the higher will be barrier to entry.

· Product Definition - A firm can create an entry barrier by successfully differentiating its products from those of its rivals. 

· Cost advantages - If a firm can enjoy cost advantage than its competitor, it can be reasonably assured of earning superior returns. Cost advantage may be stem from: accumulated experience, monopolistic access to low cost materials; a favorable location, more effective cost control, and the like.

· Marketing Reach - it means an effective market penetrating mechanisms. A penetrating market reach is an important source of competitive advantage. 

· Technological Edge - Technological superiority enables a firm to enjoy excellent returns.

· Government Policy - a government policy which shelters a firm from competition enables it to earn superior returns. Such policies as restructure licensing, import restrictions, high tariff walls, environmental controls, and special tax relief create entry barriers; (partial or absolute).

2.2  Market and Demand Analysis

You may know that in most cases, the first step in project analysis is to estimate the potential size of the market for the product proposed to be manufactured (or service planned to be offered) and get an idea about the market share that is likely to be captured. For instance, if you plan to produce soap, the first question that comes to your mind may be what is the potential demand in the market? Are there any other similar soap products in the market? What is their acceptance in the market? Are there any unsatisfied needs, either in terms of quality, or in terms of quantity? Is the market attractive? 

These are very important, yet difficult, questions in project analysis. Meaningful answers to them call for an in depth study of market analysis.

2.2.1  Situational Analysis and Specification of Objectives

In order to get the relationship between the product and its market, the project analyst may informally talk to customers, competitors, middlemen and others in the industry. Whenever possible she/he may look at the experience of the company to learn about the preferences and purchasing power of customers, actions and strategies of competitors, and practices of the middlemen.

If such a situational analysis generates enough data to measure the market and get reliable information regarding projected demand and revenues, a formal study need not be carried out. But in most cases a formal study for market and demand is warranted.

While you are conducting the study of market and demand analysis, you may take into consideration the following questions:

· Who are the buyers of the proposed product?

· What is the total current demand for the proposed product?

· How is the demand distributed geographically and how strong it is?

· What is the elasticity of demand for the product of different size?

· What price will the customers be willing to pay for the improved product? 

· How can potential customers be convinced about the superiority of the new product?

· What channels of distribution are most suited for the product?


Figure 2.1: steps in market and demand analysis and their inter-relation

2.2.2 Collection of Secondary Information

In order to answer the questions raised above while under taking market and demand analysis, information is obtained from secondary and/or primary sources. Secondary information is information that has been gathered from some other context. 

A. General Source of Secondary Information

Important sources of secondary information useful for market and demand analysis in Ethiopia are mentioned below:

1. Census of Ethiopia: Once in ten year the Ethiopian Central Statistics office publicizes information regarding population, demographic characteristics, household size and composition, and maps.

2. National sample survey report: These report presents information on various economic and social aspects like pattern of consumption, distribution of house holds by the size of consumer expenditure, distribution of industries, and characteristics of economically active populations.

3. Economic survey: An annual publication of the Ministry of Trade and Industry, it provides the latest data of industrial production, whole sale price, consumer price, exports, agricultural production, national income, etc.

4. Annual survey of industry: An annual publication of the Central Statistics Office provides information on various aspects of industry: number of units and state wise distribution, average number of working days, employment, materials consumption, quantity of products etc.

5. Industry potential survey: Trade and Industry Minister publish industry potential survey for several industrial technologies.

B. Evaluation of Secondary Information

While secondary information is available economically and readily its reliability accuracy and relevance for the purpose under consideration must be carefully examined:

· Who gathered the information? What was the objective?

· When was the information gathered? When was it published?

· What was the target population?

· How was the sample chosen?

· How representative was the sample?

· How satisfactory was the process of information gathered?

· What was the degree of sampling bias?

2.2.3 Conduct Market Survey

After you understand the secondary information above, though useful, often does not provide a comprehensive basis for market and demand analysis. It needs to be supplemented by primary information gathered through market survey, specific to the project being appraised.

The market survey could be census survey or sample survey. In census survey, the entire population will be covered. But in actual cases market survey is made through sample survey. In such a survey a sample of the population is contacted or observed and relevant information is gathered.

The information sought in market survey may relate to one or more of the following:

· Total demand and rate of growth of demand

· Demand in different segments of the market

· Income and price elasticity of demand

· Motives of buying

· Purchasing plans and intentions

· Satisfaction with existing products 

· Unsatisfied needs

· Attitude towards various products

· Distributive trade practice and preferences

· Socio-economic characteristics of buyers

· Steps in Sample Survey

Typically, a sample survey consists of the following steps: 

1. Define the target population: target population may be divided into various segments which may have differing characteristics.

2. Select the sampling scheme and sample size: There are several sampling schemes; simple random sampling, sequential sampling, stratified sampling etc. The greater the size of your sample the more the degree of reliability.

3. Develop the questionnaires: The questionnaire is the principal instrument to collect information from the sample of respondents. Since the quality of the questionnaire has an important bearing on the results of the market survey, developing the questionnaire requires a thorough understanding of the product/service and its usage, imagination and insights into human behavior, and familiarity with tools of descriptive and inferential statistics.  

4. Recruit and train field investigators: This must be planned well since it is time - consuming. Investigators involved in industry and trade market survey need intimate knowledge of the product and technical background particularly for products based on sophisticated technologies. 

5. Obtain information as per the questionnaire from the sample of respondents: Respondents may be interviewed personally, through telephone, or by mail for obtaining information. Personal interviews ensure a high rate of responses.

6. Scrutinize the information Gathered: Information gathered should be thoroughly scrutinized to eliminate data which is internally inconsistent. Sometimes data inconsistency may be revealed only after some analysis. 

7. Analyze and interpret the information: Information gathered from the survey needs to be analyzed and interpreted with care and imagination. After tabulating it as per a plan of analysis, suitable statistical investigation may be conducted whenever possible and necessary.

2.2.4  Demand Forecasting

After gathering information about various aspects of the market and demand from primary and secondary sources, an attempt may be made to estimate future demand. A wide range of forecasting methods is available to the market analyst. These may be divided into three categories.

1. Qualitative Method;

2. Time - Serious Projection Methods, and

3. Causal Method.

1. Qualitative Method

These methods depend essentially on the expert's judgment to translate qualitative information into quantitative estimates. The important quality methods are as follows:

a. Jury of executive opinion method: very popular in practice, this method calls for the pooling of views of a group of executives on expected future sales and combining them into a sales estimate. 

b. Delphi Method: this method involves converting the views of a group of experts, who do not interact face to face, into a forecast through an interactive process.

2. Time Serious Projection Methods

The important time serous methods are as follows:

a. Trend projection: method is very popular in practice, it involves extrapolating the past trend on to the future. It is known that the trend projection method involves

i) Determining the trend of consumption by analyzing past consumption statistics; and

ii) Projecting future consumption by extrapolating the trend.

b. Exponential smoothing method: forecasts are modified in light of observed errors.

c. Moving average method: According to this method, the forecast for the next period represents a simple arithmetic average or a weighted arithmetic average of the last few observations.

3. Least Squares Method

This method provides a more rigorous computation for determining the linear trend line. The linear relationship is chosen in such a manner that the sum of the squared deviations of the observations from the line is minimized.

Advantage of least square method is:

1. It uses all the observations;

2. The straight line is derived by an objective, statistical procedure,

3. A measure of goodness of fit is available

Disadvantages:

1. The method is some what more complicated than other methods.

2. The result of such analysis is valid only when certain conditions are satisfied.

               Least Square Method
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Illustration 1

From the following data obtain the regression Equation of y and x. 

                   Table 2:1 Least Square Method
	X
	Y

(in thousand)
	XY

(in thousand)
	X2

	0
	1
	0
	0

	1
	1.8
	1.8
	1

	2
	3.3
	6.6
	4

	3
	4.5
	13.5
	9

	4
	6.3
	25.2
	16

	(x=10
	(y=16.9
	(xy=47.1
	(x2=30


(y  = na +b(x

(xy = a(x +b(x2
16.9 = 5a + bx10
            47.1= a10+bx30

5a + 10b =16.9

10a + 30b = 47.1

After solving this equation by using simultaneous equation, you got: 

a = 0.72 
b = 1.33

Therefore, the equation then be y = 0.72 +1.33x

Using this equation, it is possible to estimate the demand (y) at a specific year (x). For example, the demand in year 5 is    y = 0.72 + 1.33 (5)






= 7.37

4. Consumption Level Method

It is useful for product which is directly consumed. This method estimates consumption level on the basis of elasticity coefficients. The important ones are the income elasticity of demand and price elasticity of demand.

· Income Elasticity of Demand

It reflects the responsiveness of demand to variations in income. It is measured as follows:
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Where: EI = Income Elasticity of Demand.


Q1 =Quantity demanded in the base year


Q2 = Quantity demanded in the following year.

 I1 = Income level in the base year

 I2 = Income level in the following year

Illustration 2

The following information is available on quantity demanded and income level: Q1 = 50 , Q2 = 55 , I1 = 1000, and I2  = 1020. What is the income elasticity of demand?
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    ( 4.81

This means an increase in a unit of income will result in an increment of 4.81 unit of quantity demanded.

· Price Elasticity of Demand

It measures the responsiveness of demand to variations in price. It is defined as:
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  Where:
Ep = price elasticity of demand



Q1 = Quantity demanded in the base year



Q2 = Quantity demanded in the following year



P1 = Prince per unit in the base year



P2 = Prince Per unit in the following year.

Illustration 3

The following information is available about a certain product: P1 = 600, Q1 = 10,000, P2 = 800, Q2 = 9000. What is the price elasticity of demand?


EP = 
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( -0.37
Note that if the value is negative, the two variables: price and quantity or income and quantity has inverse relationship. But if the value is positive, the two variables will have direct relationship.

For example negative elasticity of price indicates an increase in price which will be shown by decreasing in quantity. Market and demand analysis is an important but difficult part is project analysis. It goes through the steps; situational analysis and specification of objectives, collection of primary and secondary data, demand forecasting and finally market planning.

Finally, market and demand analysis is an important but difficult part in project analysis. It goes through the steps; situational analysis and specification of objectives, collection of primary and secondary data, demand forecasting and finally marketing planning.

2.3  Technical Analysis

At this step we discuss the points listed below, aspects of a project and emphasizes the need to examine alternatives. As far as my assumption, you studied well regarding market and demand analysis. Therefore, once you gather and analyze secondary information on market, you need to conduct technical analysis concerned primarily with:

· Materials inputs and utilities

· Product mix

· Plant capacity

· Location site

· Machinery and equipment 

· Structure and civil work

· Project chart and layouts

· Work schedule

2.3.1 Raw Materials Inputs and Supplies

An important aspect of technical analysis is concerned with defining the materials and utilities required, specifying their properties in some details and setting up their supply program. There is a close relationship between the definition of inputs requirements and other aspects of project formulation, such as the definition of plants capacity, location and selection of technology and equipments as these inevitably interact with one another. The selection of raw materials and supplies depend primarily on the technical requirements of the project and analysis of supplies markets. Important determinants for the selection of the materials and factory supplies are environmental factors such as resource depletion and pollution concerns, as well as criteria related to project strategies. 

· Input Requirements 

Once a production program defines the levels of outputs in terms of end-products, and possibly of intermediate products and the interrelation between various production lines and processes, the specific requirements of materials and labor should be quantified for each stage. For this purpose, a material-flow diagram should be prepared, showing the materials and utilities balances at various stages of production. The nature and general requirements of materials and labor would have been identified prior to the determination of plant capacity, but at this stage the specific quantities needed for each stage of the production program and the costs that these entail should be determined. The input requirements and costs have to be assessed for: basic materials such as raw materials and semi-processed and bought-out items; major factory supplies (auxiliary materials and utilities); other factory supplies; and direct labor requirements.

Detailed estimates in this regard should be prepared for the stages of initial production, and full production, together with one or more intermediate stages if these can be clearly identified. It is also necessary to provide for wastage, damage or rejection elements in preparing the material consumption estimates and for reserve labour needs. In cases where such a minute procedure cannot be applied to calculate the material and labour costs at different production stages until full capacity is reached, as material and direct labour costs are variable, apportioned material and direct labour costs can easily be calculated for the initial stage on the basis of the cost level full capacity production.  

Material inputs and utilities may be classified into four broad categories:

i. raw materials

ii. processed industrial materials and components

iii. auxiliary materials and factory supplies, and 

iv. utilities

i. Raw Materials

Raw materials such as: agricultural products, mineral products, livestock and forest products, and marine products.

ii. Processed Industrial materials and Components

These represent important inputs for a number of industries. In studying them the following questions need to be answered: What is the total requirement of the project? What quantity would be available from local sources? What quantity will be procured from foreign sources? How dependable are the suppliers? What has been the past trend in prices?

iii.  Auxiliary Materials and Factory Supplies

In addition to the basic raw materials and processed industrial materials and components, a manufacturing project requires various auxiliary materials and factory supplies like chemicals, packaging materials, paints, varnishes, oils, greases, cleaning materials, etc.

· Technology  

An important factor in determining the production program and plant capacity is the technology and know-how to be utilized in the project. Specific processes are often related to certain levels of production or become technically and economically feasible only at such levels. This is particularly applicable to the chemical industry, where certain processes can be utilized far more effectively at specific levels of production, but the principle can be extended to other industries. For example, the use of complex machining centers may not be justified in engineering-goods manufacture where relatively low levels of production are envisaged. The nature of technology choice and usage constitutes a key factor in the determination of plant capacity.

Each technically possible alternative must in addition consider social, ecological, economic and financial conditions, because production program and plant capacity are functions of various interrelated socio-economic, strategic and technical factors.

a. Choice of technologies
The selection of appropriate technology and know how is a critical element in any feasibility study. Such a selection should be based on a detailed consideration and evaluation of technological alternatives and the selection of the most suitable alternative in relation to the project or investment strategy chosen and socio economic and ecological conditions. Appropriate technological choice is directly related to the condition of application in particular situations. What may be appropriate in industrialized economies with high labor costs may not necessarily be the optimum for low range developing countries with sever constraints on infrastructure and availability of inputs. On the other hand a plant in a developing country that produces primarily for capital intensive production process in order to compete in such market is one of the most crucial factors for technology choice, and also is influenced by a variety of considerations:

b. Plant capacity - often, there is a close relationship between plant capacity and production technology. To meet a given capacity requirement perhaps only a certain production technology may be available.

c.  Principal Inputs- The choice of technology depends on the principal inputs available for project. In some sales, the raw materials available influence the technology chosen. Here it may be emphasized that a technology based on indigenous inputs may be preferred from imported based.

d.  Investment outlay and production cost- The effect of alternative technologies on investment outlay and production cost over a period of time should be carefully assessed.

e.  Use by other Units - The technology adopted must be proven for its successful use by other units. 

f. Product Mix - The technology chosen must be judged in terms of the total product mix that could be generated including salable by products.

g. Latest Development - the technology adopted must be based on latest developments in order to ensure that the likelihood of technological obsolesce in the near future, at least, is minimized.

h. Appropriateness of technology: it refers to those methods of production which are suitable to local economic, and cultural conditions: Appropriate technology should be evaluated in terms of the following questions: 
· Whether the technology utilizes local raw materials?

· Whether the technology utilizes local manpower?

· Whether the goods and services produced cater to the basic needs? 

· Whether the technology protects ecological balance?

· Whether the technology is harmonious with local and cultural conditions?

2.3.2 Product Mix

In the production of most of the items, variations in size and quality are aimed at satisfying a broad range of customers. For example a government manufacturer may have a wide range in size and quality to reach to different customers. It may be noted that variation in quality can enable a company to expand its market and enjoy higher profitability. For example, a toilet soap manufacturing unit may get high profit margin by varying raw material packaging and sales promotion to consumers in upper income brackets.

2.3.3  Plant Capacity

Plant capacity refers to a volume or number of units that can be manufactured during a given period. Several factors have a bearing on the capacity decision.

· Technological requirement

· Input constraints

· Investment costs

· Market conditions

· Resource of the firm

· Governmental policy

The technical analysis of a project tells how technically feasible a project is with respect to materials inputs and utilities, product mix, plant capacity, location site, machinery and equipment, structure and civil work, project chart and layouts and work schedule.

The term production capacity can be generally defined as the volume or number of units that can be produced during a given period. The following two capacity terms are used:
A) Feasible normal capacity. This capacity is achievable under normal working conditions, taking in to account not only the installed equipment and technical conditions of the plant, such as normal stoppages, down time, holidays, maintenance tool changes, desired shift patterns and indivisibilities of major machines to be combined, but also the management system applied. Thus, the feasible normal capacity is the number of units produced during one year under the above conditions. This capacity should correspond to the sales derived from the outline of the marketing concept; 

B)  Nominal maximum capacity. The normal capacity is the technically feasible capacity, which frequently corresponds to the installed capacity as guaranteed by the supplier of the plant. A higher capacity-nominal maximum capacity-may be achieved, but this would entail overtime, excessive consumption of factory supplies, utilities, spare parts and wear-and-tear parts, as well as disproportionate production cost increases.

Once the marketing concept and the corresponding sales volume are defined, other components gave to be assessed to determine the feasible normal plant capacity. This capacity should in fact represent the optimum level of production as may be determined by the relative interaction of various components of the feasibility study, such as technology, availability of resources, investment and production costs. Though one of these components will be critical for determining the feasible normal plant capacity in respect of a particular project, all the implications of all these aspects should be taken into consideration. The following two factors dominate the capacity determination: the minimum economic size; and the availability of production technology and equipment as related to various production levels.

· Economies of Scale 

Production capacity must also be related to economies of scale. In most industries, the minimum economic level of production has been generally defined in relation to the technologies applied and the prevailing price in industrialized countries. This level may, however, differ in deferent countries depending on the circumstances. While production costs undoubtedly decline with increased level and volumes of production, the economic, ecological and technical effects may vary considerably from country to country and industry to industry. This is the case, for example, in engineering-goods industries, including durable goods such as automobiles and tractors.

· Minimum Economic Size and Equipment Constraints    

The concept of minimum economic size is applicable to most industrial branches and projects but is of varying significance for different types of industry. In number process-type industries, a minimum production size can generally be defined. a cement plant of less than 300 tones per day is not usually considered to be economic, and may therefore necessitate vertical shaft kilns, the production from which would not be able to compete with that of rotary kilns in a competitive market. Ammonia plants need to be of a certain minimum size if the cost of ammonia is not to be unduly high as compared with ammonia supplies obtained by other users. This is true of a large range of chemical industries, including primary and secondary petrochemicals, the economic size of which is increasing rapidly for most products.

Production capacity in a number of industries in industrialized countries has tended to increase rapidly to take greater advantage of economies of scale. Increased capacities involve investment outlays which re proportionately much lower because of the increased output, resulting in lower unit production costs. When determining the minimum economic size of a project, experience gained elsewhere should be used, as there is a relationship between the production costs of the project under study and such costs in the same field of production in other projects. If this is not applicable because of limited resources or size of foreseeable demand, there should be full treatment of the resulting higher production costs and prices, the inability to compete with a cost leadership strategy in external markets, and the degree and type of protection probably required.

Another important factor is that available process technology and equipment are often standardized at specific capacities in different industries. While these can be adapted to lower production scales, costs of such adaptation may be disproportionately high. On this account also, projects in certain industrial branches should conform to a minimum economic size, and if possible it should be so stated. This applies also in assembly-type industries, particularly when series production is involved, as such series must be related to reasonable levels of continuous or semi-continuous production. However, in certain engineering-goods industries involving multi-product manufacture, much greater degree of flexibility is possible since production capacity can be distributed between a numbers of products during different periods. Nevertheless, an appropriate economic size can generally be defined in terms of equipment needs and technological application, though various combinations are possible.

· Resource and Input Constraints

The lack of domestic or external resources, and of basic production inputs, either raw materials or intermediate products, may hinder projects in developing countries. This is because of a. shortage of foreign exchange for importing equipment, components and intermediate products or shortages of domestic resources, either private or public, for major products involving large investment outlays. Where effective demand and the possible extent of market penetration is high, plant capacity would then cover only the part of the demand projections leave the balance to other projects, imports or subsequent expansion of proposed plant capacity. Even at the minimum economic size unit production costs are bound to be fairly high compared with production cost in other firms in the same field, and economies of scale would operate to the least extent consistent with project viability. If the feasible normal plant capacity for the proposed project is below the minimum economic size the implication in terms of production cost, product price and such a policy aspect as the degree of protection required should be brought out fully in the feasibility study. 

2.3.4  Location and Site

Often both location and site are used synonymously. Though this is the case, the terms' location and 'site' should be distinguished. Location refers to a fairly broad area like a city, and industrial zone, or a costal area; site refers to a specific piece of land where the project would be set up:

The choice of location is influenced by a variety of considerations: Proximity to raw materials and market, availability of infrastructure, governmental policies, and other factors.

· Proximity to Raw Materials and Market

In terms of the basic location model, the optimal location is one where the total cost is minimized. This generally implies that:

(iii) A resource based project like a cement factory or still mill should be located close to the source of basic materials;

(iv) A product based on imported materials may be located near the port; and 

(v) A project manufacturing a perishable product should be close to the center of consumption.

· Availability of Infrastructure

Availability of electric power, transportation, water, and communications should be carefully assessed before a location decision is made. Adequate supply of power is a very important condition for location, particularly in the case of electricity intensive project like an ammonium plant. For transporting the inputs of the project and distributing the outputs of the project adequate transport connections like a rail, road, sea, inland water or air are required. 

· Government Polices

Government policies have a bearing on location. In the case of public sectors projects, location is directly decided by the government. There are also some private sector projects on which government makes subsidies.

2.3.5  Machinery and Equipments

The requirements of machineries and equipments are dependent on production technology and plant capacity and are influenced by the type of project. To determine the kinds of machinery and equipment required for manufacturing industry, the following procedure may be followed:

(i) Estimate the appropriate level of production overtime;

(ii) Define the various machining and other operations.

(iii) Calculate the machine hours required for each type of operation.

(iv) Select machineries and equipments required for each function.

2.3.6  Structure and Civil Works

 This may be divided into three categories:

i. site preparation and development;

ii. buildings and structures; and

iii. out door works

2.3.7  Project Charts and Layouts

Once data is available on the principal dimensions of the project market size, plant capacity, production technology, machinery and equipments, building and civil works, conditions obtaining at plant site and supply of inputs to the project layout and chart may be prepared. These define the scope of the project and provide the basis for detailed supervision. The plant layout and basic engineering should these comprise charts and drawings, including several features added to those prepared for the preliminary layouts. These include: 

· Functional layouts related to site conditions and indicating the position of principal structures and buildings, roads railways and other transport facilities, various facilities and utility and services facilities, and areas for future expansion.

· Location of main production units, including: loading areas, electrical outlets and instrumentation;

· Material flow diagrams showing the flow of materials, utilities and emission as well as intermediate and final products;

· Production line diagram, defining various stages of production, indicating location, and space requirements, etc;

· Final physical layout for transport, utility lines, consumption, linkages, and communication facilities.

2.3.8   Work Schedule

Work schedule, as its name suggests, reflects the plan of work concerning installation as well as initial operation. 

Purpose of the schedule is:

· To anticipate problems likely to arise during the installation phase and suggest possible means for coping up with them.

· To establish the phasing of investments taking into account the availability of finances.

· To develop a plan of operation covering the initial periods

2.4  Financial Analysis

Financial Analysis tells a project's worthiness. It analyzes how a project is financially feasible; how the returns exceed its costs.

To judge a project from the financial angle, we need information about the following:

· Cost of project

· Means of financing

· Estimates of sales and production

· Cost of production

· Working capital requirement and its financing

· Estimates of working results

· Break even points

· Projected cash flow statements

· Projected balance sheets.

2.4.1   Cost of Project

Conceptually, the cost of project represents the total of all items of outlay associated with a project which are supported by long term funds. It is the sum of the outlays discussed below:

I. Land and Site Development - includes

· Basic costs of land including conveyance and other related charges

· Premium payable on lease hold and conveyance charges.

· Cost of leveling and development.

· Cost of laying approach roads and internal roads.

· Cost of gates

· Cost of tube wells

II.   Building and Civil Works

It depends on the kind of structures required which are dictated largely by the requirements of the manufacturing process. It covers costs like:

· Buildings for main plants and equipments

· Buildings for auxiliary services like steam supply workshop laboratory, water supply etc.

· Warehouses and open yard facilities

· Quarter for essential staffs

· Garages

· Swears, drainage, etc.

III.  Plant and Machinery
The cost of plant and machinery is based on the latest available quotation adjusted. It includes the most significant component of project cost, consists of the following:

· Cost of imported machinery

· Cost of indigenous machinery

· Cost of stores and spares

· Foundation and installation charge.


Figure 2.2:  Project Financial Projections

IV.  Technical Know - how and Engineering Fees

While the amount payable for obtaining technical know-how and engineering services for setting up the project is a component of project cost, the royalty payable annually, which is typically a percentage of sales, is an operating expense taken into account in the preparation of projected profitability statements

V.  Miscellaneous Fixed Assets

Fixed asset and machinery which are not part of the direct manufacturing process may be referred to as miscellaneous fixed assets. Expense incurred for procurement or use of patents, licenses, trade marks, copyrights, etc may also be included here.

VI.   Preliminary and Capital Issue Expense

Expenses incurred for identifying the project conducting the market survey, preparing the feasibility report, drafting the memorandum and article of association and incorporating the company are referred to as preliminary expense.

VII.  Pre - Operative Expense
 In every project certain expenditures due for example to acquisition or generation of assets are incurred prior to the commercial production. These expenditures which have to be capitalized include a number of items originating during a various stages of project preparation and implementation. The following are some example of pre-operative costs:

· establishment expense

· rent, rates, and taxes

· traveling expense

· interest and commitment expense

VIII. Provision of Contingencies

A provision made to provide for certain unforeseen expenses and price increases over and above the normal inflation rate.

IX.  Production Costs

It is essential to make realistic forecasts of production and manufacturing cost for a project proposal in order to determine the future viability of the project. One of the major deficiencies encountered in the pre-investment studies is the inaccuracy of production cost estimates. This frequently leads to unexpected losses which, if reinforced by low capacity utilization caused by wrong sales forecasts may quickly push a nascent establishment out of operation. The analysis of cost structure and identification of cost items, as well as critical comparisons with the projects, are proper means of improving the reliability of and accuracy of cost projections and predictions of financial feasibility of investments. 

2.5   Means of  Financing a Project

The allocation of financial resources to project constitutes an obvious and basic prerequisite for investment decisions, for project formulation and pre-investment analysis and for determining the cost of capital (without which the decision to accept or reject a project on the basis of the NPV and IRR cannot be made). A feasibility study would serve little purpose if it was not backed by a reasonable assurance that resources were available for project if the conclusion of the study proved positive and satisfactory. A preliminary assessment of the financing possibility should already have been made in most cases before a feasibility study is undertaken. This is especially true if the project opportunity or per-feasibility study has previously been performed, as such a study would indicate the order of magnitude of the required capital outlay. A feasibility study should only be made if the financing prospects to the extents indicated by such study can be defined fairly and clearly. A project can be financed from at least two kinds of capital source 

· Share capital - two types:

· Equity capital: in some projects, equity capital can cover not only the initial capital but also the net working capital requirements. This generally occurs in situations where institutional capital is scarce and available only at high cost. This represents contribution made by the owner of the business.

· Preferred capital: they usually carry a dividend at least partly independent from profit, without and with only limited, voting rights. They represents the contribution made by preference shareholders and dividend paid on. It is generally fixed.

· Term loan: provided by financial institutions and commercial bank’s credit facilities.

· Debenture capital: similar to that of the promissory note, which is a promise to pay some day in the future, debentures are instruments for raising debts capital. Such as issuing bond, which is long term financing.

· Deferred credit: often suppliers of plant and machinery offer a deferred credit facility under which payment for the purchase of plant and machinery can be made over along period of time. 

· Incentive source: some organization either government or non government, may provide funds for specific projects; most of the time a government gives incentives for public sector projects.

· Miscellaneous sources - include other indirect sources such as leasing.

2.5.1  Planning the Means of Finance the Project

There are means of finance that can be brought for the project. How should you go about determining the specific means of finance for a given project? 

Guide lines that should be born in mind are:

· Norms of regulatory bodies and Financial Institutions. In many countries including Ethiopia, the proposed means of financing for a project must be either approved by a regulatory body or conform to a certain norms laid down by the government or financial institutions in this regard.

· Key business considerations. The key business considerations which are relevant for project financing decision are: cost, risk control and flexibility.

2.5.2  Cost of Capital

I. Cost of debt capital: - cost of debt capital is the rate of discount which equates the present value of post tax-interest and principal repayments with the next proceeds of debt issue.
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Where:  p = principal repayment


   INT = dollars of interest per period


    T = Tax rate


    Kd  = Cost of debt


    t = time interest earned


    M = Maturity value of the bond


    n = number of years

II. Cost of Capital from Other Sources

· Cost of Equity

Equity finance may be obtained in two ways: (i) retention of earnings and; (ii) issue of additional equity.

  Cost of equity is then calculated as:

· Security market line (SML) approach.


Re = Rf + Be(ERm-Rf)

Where: Re = required return on the equity of company

Rf  = risk free rate

Be  = beta of the equity of the company

RM = expected return on market portfolio

Illustration 4: CAPM model

Assuming the risk-free rate (i.e., the current yield on a long-term Treasury bond) equals 8%, the expected market return is 13%, and the firm's beta is 1.1, what is the company's cost of equity from internal funds?

   Given

Risk-free rate = 8%
Expected market return = 14%
Beta = 1.1

ks  =  krf + (RPm) (bi)
ks  = 8.0% + (6.0%)1.1
ks  = 8.0% + 6.6%
                                    ks  = 14.6%

What if the above firm had a beta of  0.7?

Beta = 0.7

ks = 12.2%

What if the above firm had a beta of 1.5?

Beta = 1.5

                                    ks = 17.0%

· Dividend Growth Model
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Where: 
Po = Current price of the stock.

D1 = Dividend expected to be paid of the end of year 1.

  r = equity shareholder’s required rate of return. 

Illustration 5:  Constant Growth
A firm just paid a $1.15 dividend and its dividend is expected to grow at a constant rate of 8%.  What is its stock price, assuming it has a required return of 13.4%?
    Given:

D 0 =$1.15

g    =    8%

k s =   13.4%

P 0  =              D 1                   =                     D 0 (1+g)               =                    $1.24
                  ( k s - g )                         ( k s - g )                                     0.05

                    P 0 =               $23.00
How sensitive is the stock price to changes in the dividend, the growth rate, and ks? We can construct a series of data tables and a graph to examine this question.

Illustration 6: With zero growth 

Consider an issue of preferred stock that pays a $1.15 dividend and has a required return of 13.4%. What is the price of this preferred stock?

P = D÷ k

P = $1.15÷13.40%

                        P = $8.58

An important consideration to be made is that this kind of constant growth assumption only makes sense if you are valuing a mature firm with somewhat stable growth rates.  There are some special scenarios when the Gordon DCF constant growth model will not make sense, which will be discussed later.

Expected Rate of Return on a Constant Growth Stock

Using the constant growth equation introduced earlier, we can re-work the equation to solve for k s.  In doing so, we are now solving for an expected return.  The expression we are left is:


k s  =          D 1         + g

                 P 0

Where: 

                        k s = expected rate of return 

                        D 1  =  Dividend expected to be paid of the end of year 1

                        P 0 =     Current price of the stock 
                        g = dividend growth rate

This expression tells us that the expected return on a stock comprises two components.  First, it consists of the expected dividend yield, which is simply the next expected dividend divided by the current price.  The second component of the expected return is the expected capital gains yield.  The expected capital gains yield is the expected annual price appreciation of the stock, and is given by 

g. This shows us the dual role of g in the constant growth rate model.  Not only does g indicate expected dividend growth, but it is also the expected stock price growth rate.

Illustration 7: Constant Growth Stock

You buy a stock for $23, and you expect the next annual dividend to be $1.242.  Furthermore, you expect the dividend to grow at a constant rate of 8%.  What is the expected rate of return on the stock, and what is the dividend yield of the stock?

P 0 = $23.00
D 1 = $1.24
G = 8%

k s = 13.40%        Dividend Yield + Capital Gains Yield = Expected Rate of Return

               Dividend yield = 5.40%

Summary

· Identification of promising investment opportunities requires imagination, sensitivity to environmental changes, and a realistic assessment of what the firm can do.

· To stimulate the flow of investment ideas, the following are helpful: (i) SWOT analysis, (ii) clear articulation of objectives, and (iii) conductive climate.

· Good project ideas – the key to success – are elusive. So a wide variety of sources should be tapped to identify them. Here are some suggestions in this regard: analyze the performance of existing industries, examine the inputs and outputs of various industries, review imports and exports, study plan outlays and governmental guidelines, look at the suggestions of financial institutions and developmental agencies, investigate local materials and resources, analyze economic and social trends, study new technological developments, draw clues from consumption abroad, explore the possibility of reviving sick units, identify unfulfilled psychological needs, attend trade fairs, stimulate creativity for generating new product ideas, and hope that the chance factor will favor you. 

· By using the above suggestions, it is possible to develop a long list of project ideas. For the preliminary screening of these ideas, the following aspects may be looked into: compatibility with the promoter, consistency with governmental priorities, availability of inputs, adequacy of market, reasonableness of cost, and acceptability of risk level. When a firm evaluates a large number of project ideas regularly, it may be helpful to streamline the process of preliminary screening by employing a project rating indeed.

· It appears that there are six main entry barriers which result in positive NPV projects: economies of scale, product differentiation, cost advantage, marketing reach, technological edge, and government policy.

· Given the importance of market and demand analysis, it should be carried out in an orderly and systematic manner. The key steps in such analysis are: i)  situational analysis and specification of objectives, ii)  collection of secondary information, iii)  conduct of market survey, iv)  characterization of the market, v)  demand forecasting, and vi)  market planning. 

· An important aspect of technical analysis is concerned with defining the materials and inputs required, specifying their properties in some detail, and setting up their supply program. Materials may be classified into four broad categories: i) raw materials, ii) processed industrials and components, iii) auxiliary materials and factory supplies, and iv) utilities. 

· To judge a project from the financial angle, we need information about the following: i) cost of project, ii)  means of financing, iii)  estimates of sales and production, iv)  cost of production, v)  

working capital requirement and its financing, vi)  estimates of working results (profitability projections), vii)  break – even point, viii)  projected cash flow statements, and ix)  projected balance sheets. 

Check In Progress 2

Answer The Following Exam type Questions Carefully Before you precede this to the Next Unit.

1. What can a firm do to stimulate the flow of project ideas?

2. What key issues would you examine in a preliminary screening exercise?

3. Discuss suggestions helpful in searching for project ideas. 

4. Discuss the source of positive NPV

CHAPTER THREE: PROJECT INITIATION AND SELECTION

3.1  Initiation Phase: Activities and Document
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· Check  in   Progress 3

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 =  
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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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Objectives


After completing this chapter you should be able to:
· Identify the purpose of project planning and identify the six key questions project planning answers; 

· Describe the project planning processes;
· Distinguish between a core and facilitating project planning processes;
· Describe the benefits of a project plan; 

· List and describe each components of a complete project plan.

· Identify the main elements of risk management planning;

· Describe the purposes of communication plan;

· Develop the various reporting techniques; and

· Develop a change control management plan.

Introduction

This chapter will introduce you with the background information of the project-planning phase, which is the second stage in the project life cycle. The chapter is divided into two parts. The first part deals with the purpose and the processes of project planning. The second part deals with the project plan and its components.  Hoping that you have grasped the core planning processes and project plan components, I will now proceed to the discussion of facilitating planning processes. 

In this chapter we will develop the additional management procedures and plans required to prepare a complete project plan. All the documents created in the planning phase are then compiled and included in the project plan to be utilized in project implementation.  

The Facilitating Processes are performed intermittently during the Project Planning Phase on an as needed basis. However, Facilitating Processes are not optional. These processes will frequently affect components of the plans developed from the Core Processes. 

The three planning documents resulting from the facilitating processes are:

·   Risk Management Plan

·   Communications Plan

·   Change control Management Plan
Now in this Unit we will discuss the procedures and elements of each plan components in more detail.

4.1  Planning Phase

Project planning phase is; where the project manager organizes the project’s activities and resources with in specified time frame and prepares the project for successful implementation. 
Project-planning phase builds on the work done in project initiation. The project initiation defines all parameters of the project such as scope, cost and schedule. In the planning phase the Initiation definition are further developed, enhanced, and refined, until they form a definitive plan for the rest of the project. 

Project Planning is an opportunity to identify and resolve any remaining issues and answer outstanding questions that may undermine the goals of the project or threaten its success. It is an opportunity to plan and prepare, as opposed to react and catch up. 

Project planning is the process of defining an orderly arrangement of activities and resources to deliver a unique product or service. The project-planning phase organizes the project’s deliverables and resources within realistic time frames. The planning phase prepares the project for successful implementation. It links the resources to the project’s activities. The purpose of project planning is therefore to define the exact parameters of a project and ensure that all the pre-requisites for project execution are in place.
Planning a project involves answering key questions such as:

· What work to be performed?

· Who will be responsible for each piece of work?

· In what order should the work be completed?

· How long will it take to complete each item of the work?

· What resources are needed to complete each item of the work?

· How can the work be scheduled to meet the requested deadline?

Project planning develops management procedures and plans. All documents created during project planning are compiled into the Project Plan to be utilized in project execution phase of the project. 

Time spent developing the appropriate structure for organizing and managing project activities improves performance in the project execution phase. The project-planning phase begins after approval of the project charter and concludes with approval of the project plan.

4.1.1 Planning Processes
The project planning consists of two sets of interrelated processes. These are:

· Core processes and 

· Facilitating processes. 

Now let’s brief describe of the core planning and facilitating processes cycle, and the resulting plan deliverables. For each plan deliverable, a more detailed description is provided in next units. 

· Core planning processes represent a set of critical activities that are dependant on each other and are executed in an explicit order. Execution of the core planning process begins with the review and refinement of the project scope and objectives formulated in the initiation phase. From the refined project scope and objectives, the work breakdown structure (WBS) is built. The WBS is a deliverable-oriented grouping of project components that organizes and defines the total scope of the project. The WBS becomes the foundation for development of the organizational breakdown structure (OBS), the sequencing of activities, and the development of the resource plan. Development of the resource plan also requires input from the OBS. The OBS defines the organizational units responsible for a specific project component or task, and the resource plan identifies the specific resources, which will be allocated to the project component or task. And then a project schedule is developed.

Project schedule development is dependent on input from the resource plan and activity sequencing processes. The project schedule provides a representation of predicted tasks, milestones, dependencies, resource requirements, task durations, and deadlines. The project schedule and resource plan provide input to the budget planning process. The budget plan identifies the available funding and costs associated with a defined set of activities during a specified time period. Finally, the performance planning is developed with input from the refined scope and objectives and the budget plan. The performance plan defines how the project success or failure is measured. 

The project plan component documents that result from execution of the core planning process are:

· Work Breakdown Structure

· Resource Plan

· Project Schedule

· Project Budget

· Performance Plan

· Facilitating-planning processes represent planning activities that are not dependent on other processes. The facilitating planning processes are performed intermittently during the project-planning phase on an as needed basis. However, facilitating processes are not optional. These processes will frequently affect components of the plans developed from the core planning process. 

The key planning documents resulting from the facilitating planning processes are:

· Risk Management Plan

· Communications Plan

· Change control Management

4.2  Project Plan

The project plan is used to guide execution and control of the project. It forms the basis for all management efforts associated with the project. The project plan can also be used to communicate with project stakeholders and gain support and understanding of the project. 

The project manager and project team develop the project plan through execution of the project planning processes and present the plan to management for approval. A project plan is a formal approved document that is used to guide both project execution and project control.

Information documented in the project plan evolves as the project moves through multiple iterations of the planning process. Changes made to any component of the project plan can affect other plan components and thus requires the review of all planning documents. The project plan is actually a combination of numerous component plans that are developed during the Project Planning Phase. 

The project plan usually contains these elements:

· General Project Information

This will contain, among other things, a record of the project objectives and project scope and outline of the costs, timing and specifications of the work to be done.

· Performance Plan
List the project objectives, performance goal for each objective, and briefly describe the methodology for how the performance goal is measured.

· Work Breakdown Structure

This is a detailed WBS, drawn up to a level at which control will be exercised during implementation phase o a project. It should give specifications for all tasks.

· Resource Plan

Provide a detailed breakdown of resources, other than funds, required to execute the project. Identify the skill level, associated task, duration required, available time period, cost, unit of cost and the level of risk associated with that resource. 

· Project Schedule

Schedule starting finishing dates of all activities on the WBS are needed. major milestones should also be identified.  

· Project Budget

This section provides the expenditures and source of funding for the project during the life of the project. Identify and explain deviations from the approved funding outlined in the Project Charter. This budget does not include expenditures and funding for the life of the asset produced. Lifecycle cost for the asset is addressed in Project Initiation.

· Risk Plan

This should describe the process for identification of risk, evaluation and prioritization of risk, identification of options for mitigating risk, the process for maintaining the risk plan and risk monitoring, and the responsibilities of individuals.

· Communications Plan

This section documents the information requirements of stakeholders and defines the procedures to meet those requirements. The plan details what, when, and how information is collected and reported.

· Change control Management Plan

This part provides the means to control and manage change during the execution of the project plan.

All these components of the plan will be discussed in detail in unit two and three of this module.

4.3  Core Planning Process Tools and Techniques

As seen in the last Section, the project-planning phase consists of two sets of interrelated processes. These are core planning processes and facilitating planning processes. As you remember we have briefly outlined the processes of the core planning cycle and facilitating planning. 

Now in this Section we will discuss the tools and techniques used in the core planning processes and the resulting plan deliverables in more detail.
We noted that the core processes represent a set of critical activities that are dependant on each other and are executed in an explicit order.  We also outlined the steps: 

· Defining the Activities or Tasks: Work Breakdown Structure

· Activity Sequencing 

· Estimating Activity Durations 

· Estimating the Resource Requirements 

· Developing the Schedule

· Budgeting and Performance planning

4.3.1.  Work Breakdown Structure (WBS)

The work breakdown structure (WBS) is a project management tool that can be used to describe all the work that needs to be completed in a project and how it should be organized. It provides a clear picture of the entire project. This is based on the idea of a project being comprised of a set of major deliverables.

The WBS can be defined as: 

The work breakdown structure (WBS) is a hierarchical description of all the work that must be done to complete the project.

Several processes can be used to create this hierarchy, which we will discuss in this section later on. An example of the WBS is shown below in figure 4.1.

                                                          Project (Goal)

           Activity              Activity           Activity              Level # 1
            Activity              Activity           Activity          Level # 2

      Level # n
                                                                    Work Package

Where:

· An activity is simply a chunk of work.
· A task is a smaller chunk of work.
While these definitions seem a bit informal, the difference between an activity and a task will become clearer shortly. The terms activity and task have been used interchangeably. Some would use the convention that activities are made up of tasks, while others would say that tasks are made up of activities. In this Course, we refer to higher-level work as activities which are made up of tasks. A work package is a complete description of how the tasks that make up an activity will actually be done.

The work package includes a description of the what, who, when, and how of the work. In this course we also refer tasks a distinct or unit of work packages. Breaking down work into a hierarchy of activities, tasks, and work packages is called decomposition. For example, take a look at the top of the WBS in figure 4.1. Notice that the project or its goal defined as a level 0 activity in the WBS.  The next level, level 1, is the decomposition of the level 0 activity into a set of activities defined as level 1 activities. These level 1 activities are major chunks of work. When the work associated with each level 1 activity is complete, the level 0 activity is complete. For this example, that means the project is complete. 

As a general rule when an activity at level n is decomposed into a set of activities at level n+1 and the work associated with those activities is complete, the activity at level n from with they were defined, is complete.

Decomposition is important to the over all project plans because it allows you to estimate the duration of the project, determine the required resources, and schedule the work. The complete decomposition will be developed by using the completeness criteria discussed later in this section by following those criteria; the activities at the lowest levels of decomposition will possess known properties that allow us to meet planning and scheduling.

· Steps in WBS Development

1. Develop Level 1 of the WBS.

The first step in constructing a WBS is to identify the major project activities. Typically, the scope described in the project charter is the basis for defining the first level of activities in a WBS. Level 1 activities are the major project activities identified as deliverables in the project scope. Level 1 represents the highest level of the WBS.

Example: For instance, consider a house project. In this project we may have different levels of activities.

2. 
Decompose WBS: List the sub activities or tasks for major activities

Once the main activities of the project have been established, the second step is sub divide the items on the WBS into separate activities or tasks. The WBS is decomposed into discrete tasks or work packages to be accomplished during the project.

A project WBS normally is decomposed to at least three or four levels. Projects are decomposed to a level that represents a distinct package of work. 

3. 
Assign Responsibility


After the WBS is decomposed to the lowest level (the work package), responsibility is assigned for each element. Individuals assigned to an element are responsible for planning, controlling, and executing the specific task. Responsibility assignment is done using organizational breakdown structure which we will discuss later in this section.

4.   Define WBS Elements

A collection of activity and task descriptions is referred to as a WBS dictionary. The purpose of the WBS dictionary is to clearly describe each element of the WBS to facilitate planning and management of the element. The description includes what is to be delivered, attributes of the product or service delivered, and, in some cases, what is not included within the element. Defining what is not included ensures that the responsible individual does not allow additional scope to be added to the project. The WBS dictionary can be used to communicate scope to contractors or subcontractors, often forming the basis for a statement of work.

At this point in the planning process we generated a WBS.

· Criteria to test completeness in the WBS

Developing the WBS is the most critical part of planning. If we do this part right, the rest is comparatively easy.  Each unit of the work package must possess three characteristics to be considered complete - that is completely decomposed. The three characteristics are as follows:

· They must be measurable in terms of cost, effort, resources and time.

· They must result in a single end product which can be checked

· They must be the responsibility of a single individual or functional group.

If the activity does not possess these characteristics, decompose the activity and ask the questions again. As soon as an activity possesses the three characteristics, there is no need to further decompose it.  As soon as every activity is the WBS possesses the three characteristics, the WBS is defined as complete. The activities that satisfy these three characteristics are called tasks or unit of work package.

· WBS Format

There are two methods of presenting the WBS:

· Graphically in box

· Text indents

·  The WBS is a hierarchical structure, which is best presented by a graphical sub division of the scope of the work in the boxes.  Consider the previous example of house project. The WBS can be graphically represented as follows:


Fig 4.2: House project WBS sub divided into boxes

· The other method of presentation shows the scope of the work is text indent, where each level is tabbed to represent its level in the hierarchy.  Now lets’ present the above figure as text indents. 

1.0.0
House Project




1.1.0 Civil

1.1.1 Foundation

1.1.2 Walls and Roofs

1.2.0 Plumbing

1.2.1 Piping

1.2.2 Sewerage

1.3.0 Electrical

1.3.1 Wiring

1.3.2 Appliance

A WBS, because of its hierarchical nature, requires that a parent-child (hierarchical) relationship be established and captured for automated reporting. To achieve the parent-child relationship, a coding or numbering scheme is used to identify each element. 

In other words, WBS elements are usually numbered, the numbering system may be arranged any way you choose. But, the simpler the coding scheme the better. The conventional numbering system is as shown in the simplified example above. 

4.3.2.  Activity Sequencing, Duration and Resource Estimation

Earlier we discussed the WBS. It provides a structure breakdown of the scope of the work into manageable work packages. The next process is to establish a logical relationship between the activities. Activity sequencing means creating logical flows of activities.

The process of sequencing activities and tasks represents a further refinement of the WBS. Activity sequencing involves:

· dividing the project into smaller, more manageable components,

· Specifying the order of completion, and 

· Identifying the dependent relationships between activities and tasks.

A network diagram is used to create logical flows of activities. It is an excellent method to represent a logical relationship between activities.  A network diagram may be defined as a graphical presentation of the project’s activities showing the planned sequence of work.
The network diagram, also called precedence diagram method is a development of activity node concepts where each activity is represented in a node or a box.

In its simplest form only two items of information are required:

· List of activities

· Logical constraint, also called logical dependency or logical relationship between activities. 

i.  Defining Project Tasks

Use the WBS to identify the specific activities/tasks necessary to accomplish the project objective. The WBS definition of the activity and task description is usually a general description that should be further refined in this step of the project planning process. The accuracy of the project schedule will increase in proportion to the level of detail reflected in this process. 

ii. Defining Logical Relationships

The network diagram shows the sequence of activities where these logical relationships can be either mandatory or discretionary.  

Mandatory dependencies are those dependencies that are inherent to the type of work being done. They cannot and will not change, no matter how many individuals are working on a task or how many hours are allocated to a task.
Example: on a construction project the foundation must (hard logic) be built before the walls and roofs are erected, whereas scheduling the electrical work before the plumbing work is discretionary (soft logic). 

The Project Manager must recognize mandatory dependencies since they will dictate the way certain pieces of the schedule will need to be structured. 

Discretionary dependencies are those dependencies that are defined by the project team that force the project manager to schedule tasks in a certain way. For example, the Project Team may be required to use an in-house "best practice" to complete an activity that forces other activities to be completed in a specific sequence. 

Before we can draw a network diagram we must define the logical relationship between all the activities. There are two basic relationships:

· Activities in series
· Activities in parallel

· Activities in series: when the activities are in series they are carried out one after the other. When the network diagram is first developed this would probably be the most common type of relationship.

Example: activities performed in series on a house project would be the foundation, followed by walls, followed by the roof.

· Activities in Parallel: when the activities are in parallel they can be performed at the same time, which is a more efficient use of time than activities in series.

Example: An example on a house project would be the installation pf plumbing and electrical fitted simultaneously after the roof is fitted, followed by the painting.

Remember the term logical relationship; dependency and link are all used interchangeably to represent the lines drawn between activities nodes. Now let’s establish a network diagram for activities performed in series on a house project.   Read the network diagrams as you would a page of writing, the project starts on the (top) left side and moves to the right and down wards (See the figure below).


Fig 4.4: Activity Nodes

Event nodes at the end of the arrow mark the start and finish of the activity.  The above diagram shows that activity 1 (start of activity) and activity 3 (the finish of activity). The node which ends one activity can also mark the start of another activity (activity 2 marks the start of activity 3). 

Considering a house project activities performed in series would be the foundation (activity 1), followed by walls (activity 2), and followed by the roof (activity 3).

Using nodes like this, it is possible to construct a network which shows parallel dependencies between various activities.


Fig 4.5: Activities in Parallel

5. The above network diagram shows the installation of plumbing (activity 4) and electrical (activity 5) fitted simultaneously after the roof (activity 3) is fitted, followed by the painting (activity 6).

For ease of reading, logical information is often compiled in a tabular form, with each record (or line) defining a relationship.

Using the activity logic in table below walk through the following worked example (see figure 4.5) where activities and dependencies are labeled.

	Activity number
	Dependencies

(preceding activities)

	A
	-

	B
	After a

	C
	After a

	D
	After b

	E
	After c

	F
	After d, e


Now lets draw a complete network diagram using the information provided in the table now See the figure below;


Fig 4.6: Network diagram

At this point in the planning process think only the sequence of the activities- as constraints of duration, resources, and costs will be introduced later. We will further discuss this in the next section in project scheduling.

4.3.3.   Activity Duration

Accurate time estimation is a skill essential to good project management. It is important to get time estimates right for two main reasons:

1. Time estimates drive the setting of deadlines for delivery of projects, and hence peoples' assessments of your reliability 

2. They often determine the pricing of contracts and hence their profitability. 

Before we can estimate the duration of the listed activities, it is important to have a common definition. Duration is the amount of time required to complete the defined task.

Time units can be expressed as hours, days, weeks, months or years depending on the length of the activities and the project. An activity’s duration will run from the start to the finish of the activity.

The estimated duration combined with resource planning information and task relationships will define the project schedule. 

There are several techniques available to estimate task duration. These are:

· Historical experience. The most common technique relies on historical experience. Collected and archived historical project data can be used in this estimation. Historical records greatly enhance the accuracy of duration and cost estimates. Additionally, data based on staff skills are far more valuable than generalized industry estimates.

· Expert advice. If historical data do not exist, seek the advice of experts and others who have completed similar tasks. Obtain estimates from multiple sources, compare the results, and estimate the duration based on the multiple inputs.

· Three point technique (or PERT). PERT stands for Program Evaluation and Review Technique. PERT is takes a slightly more skeptical view of time estimates made for each project stage or activities. PERP method can be used to estimate duration of projects when faced with high uncertainty.

To use PRET follow the following steps:

· Develop three time estimates. These are:

· the shortest possible time or the optimistic time

· the most likely length of time 

· the longest time or the pessimistic time

In other words, to use PERT you need to first estimate the shortest possible time each activity will take, the most likely length of time, and the longest time that might be taken if the activity takes longer than expected.

· Use the formula below to calculate the time to use for each project stage:

Shortest time + 4 x likely time + longest time
-----------------------------------------------------------
6

This helps to bias time estimates away from the unrealistically short time-scales normally assumed.

Before we wind up activity duration, lets’ briefly discus the challenges faced in duration estimation. 

You have to note that estimating task duration is one of the most challenging aspects of project planning. It is also a key input to cost estimation. Estimating task duration is an iterative process occurring throughout the planning phase and is directly affected by the results of resource planning. 

Variables that impact task duration include: 

· Staff availability, 

· Complexity of the task, 

· The skill level of the person assigned to the task, 

· Unexpected events, 

· Efficiency of work time, and 

· Mistakes and misunderstandings during the execution of the project. 

No staff resource is 100% productive every hour of the workday. If a time schedule assumes 100% productivity, the schedule rapidly falls apart. A successful time schedule developer incorporates these factors into the duration estimates.

4.3.4.   Resource Planning

As you remember in the project initiation phase we developed a project proposal.  The project proposal allocates resources (at a high level) to the project. Every project has a limited number of resources. One of the project manager's primary roles is to find a way to successfully execute a project within these resource constraints.

Now at this point in a planning phase a project manager prepare detailed resources requirements to execute a project with the limited resources. 

There are several steps to planning for resource needs of a project:

· Determining the resource requirement

· Estimating the skill requirements or material quality 

· Identification of duration of tine that the resources are available

· Identification of resource costs

· Identification of risk associated with a particular resource

· Resource 

Resource planning involves identifying a team that possesses the skills required to perform the work (labor resources) as well as identifying the tools, equipment, facilities and other resources needed by the team to complete the project. 

Though the initiation phase allocates resources to the project, specific resources may not be identified. The first step is to determine the specific resources that are available to the project. Using the Work Breakdown Structure and the Organizational Breakdown Structure, develop and provide a detailed breakdown of resources, other than funds, required to execute the project.

· Skill requirements and material quality

Identify the experience or skill level of people or the acceptable condition level of other resources.

Task completion time is directly related to the skill level of the person performing the task. The project manager must pragmatically assess the skills of the available resources. The skill level or quality of the allocated resource will drive both schedule and budget. (Less than optimal resources may slow the project and increase cost even if their rate is lower than an optimal resource.)

· Duration Required 
Identify the duration of time (days, weeks, hours) that the resource is needed as well as when (dates) the required resource is available to the project. 

· Costs

Identify what the resource will cost for the required period and the basis of cost. Cost may be based on an hourly, daily, weekly, or monthly calculation.

Identification of resource costs is essential information to development of the project budget. Resources required by the project can be charged to the project in a variety of ways. Some costs are hidden costs and are not easily identified. The cost for each resource and the unit of measure by which the cost is calculated needs to be recorded in the resource plan. 

· Risk

There is risk associated with attaining and maintaining resources. Hence, it is important to identify the level of risk associated with each resource. The levels of risks are High, Medium, and Low. The Project Manager must determine the risks associated with the available resources. Resource risk may include skill level availability and cost of the resource. Risks are inherently involved with scheduling resources. 

Sound resource planning makes allowances for dealing with risks in one or more of the following ways:

· When significant resource risks are identified, add a WBS task for risk management/risk reduction and add financial reserves to the budget to cover potential schedule delays.

· Add time to those tasks where resources are known to be a problem. There is no rule of thumb for this multiplier; it depends on the degree of risk and the overall impact resource problems can have on the project.

· Apply an additional percentage of time to the schedule for specific individuals, particularly if new technology is being used or if the person providing the estimate is extremely optimistic 

· When a skill shortage is identified, add time and resources for training. By recognizing resource shortfalls and providing the necessary training, a project manager mitigates some risk.

4.3.5.  Project Developing Scheduling: CPA and Gantt Charts
The project schedule provides a graphical representation of predicted tasks, milestones, dependencies, resource requirements, task duration, and deadlines. The process of developing the project schedule follows sequencing of activities and resource planning.

The project schedule should be detailed enough to show:

· Each WBS element to be performed

· Resources scheduled for each task

· Start and end date of each task

· Expected duration of each task

· Required predecessor task(s)

During the life of the project, actual progress is measured against the approved schedule baseline. A schedule baseline is defined as the original approved Schedule Plus or minus approved changes. Changes to the schedule baseline are controlled through a defined change control process addressed later in the methodology. Schedule development and maintenance have the following objectives:

· Developing a project schedule that displays a logical sequence of tasks to deliver the project

· Providing an accurate status of the project to control the project work effort

· Providing a means for understanding the impact of change on the schedule baseline

I. Scheduling Steps (or how do you do this?)

A project schedule is developed is steps. Figure 4.7 depicts the process to develop schedule during the life of the project.


Fig 4.7:  Schedule Development Process

1. Determine Tasks and Milestones

Tasks are focused on work effort to produce a product. Milestones are a point in time used as management checkpoints to measure accomplishment. The number of tasks and milestones identified result from the specific product, the level of risk, and the level of detail required by management. The result is a listing of tasks and milestones required to deliver the product.

Milestones denote the completion of key project activities. A milestone has no duration. A deliverable is often represented as a milestone, while the effort to produce the deliverable is identified as a task. Milestones can occur at the end of each work package in the work breakdown structure and serve as measurable items on which to evaluate success of a task. 

2. Sequence Work Effort

Logically sequencing tasks and milestones to deliver a product is critical to development of a project schedule. Sequencing establishes dependencies among tasks and milestones, which must be incorporated into the project schedule. Sequencing of WBS activities and tasks is performed during activity sequencing discussed in the previous section.

3. Estimate Task Duration
Earlier we noted that estimating task duration is one of the most challenging aspects of project planning. It is also a key input to cost estimation. Estimating task duration is an iterative process occurring throughout the planning phase and is directly affected by the results of resource planning. 

4. Establish Start Date and Finish Date
After the tasks and milestones are identified, sequenced, and estimated, the start and finish dates for each task must be specified. 

The date a task may start is impacted by the availability of resources to perform the task and the task’s dependency on other tasks. The start date of a task is derived from the date resources required to execute the task are available and the finish date(s) of predecessor task(s). The finish date of a task is determined by adding the estimated task duration to the start date. 

II. Schedule Format

There are two types of schedule format. These are: 

1. Gantt chart and 

2. Critical Path Analysis chart (CPA)

A. Gantt Charts 

A Gantt chart is frequently used method to display a schedule. The Gantt chart (or bar graph, named after Henry Gantt) is a two-dimensional representation showing tasks and the time frame for completion.

Gantt Charts are useful tools for analyzing and planning more complex projects. They:

· Help you to lay out the tasks that need to be completed 

· Give you a basis for scheduling when these tasks will be carried out 

· Allow you to plan the allocation of resources needed to complete the project, and 

· Help you to work out the critical path for a project where you must complete it by a particular date. 

When a project is under way, Gantt charts help you to monitor whether the project is on schedule. If it is not, it allows you to pinpoint the remedial action necessary to put it back on schedule. 

Example: The example is related to computer project. We will use this same example for both this section and the section on Critical Path Analysis. This will allow you to compare the results of the two approaches.

To draw up a Gantt chart for a computer project, follow these steps: 

1. List all activities in the plan

For each task, show the earliest start date, estimated length of time it will take, and whether it is parallel or sequential. If tasks are sequential, show which stages they depend on. You will end up with a task list like the one in Table 2.2. This example shows the task list for a custom-written computer project.

	Task
	Possible start
	Duration
	Type
	Dependent

on...

	1. High level analysis 
	week 1
	5 days
	sequential
	

	2. Selection of hardware platform 
	week 1
	1 day
	sequential
	1

	3. Installation and commissioning of hardware 
	week 3
	2 weeks
	parallel
	2

	4. Detailed analysis of core modules 
	week 1
	2 weeks
	sequential 
	1

	5. Detailed analysis of supporting utilities 
	week 1
	2 weeks
	sequential
	4

	6. Programming of core modules 
	week 4
	3 weeks
	sequential
	4

	7. Programming of supporting modules 
	week 4
	3 weeks
	sequential
	5

	8. Quality assurance of core modules 
	week 5
	1 week
	sequential
	6

	9. Quality assurance of supporting modules 
	week 5
	1 week
	sequential
	7

	10.Core module training 
	week 7
	1 day
	parallel
	6

	11.Development of accounting reporting 
	week 6
	1 week
	parallel
	5

	12.Development of management reporting 
	week 6
	1 week
	parallel
	5

	13.Development of management analysis 
	week 6
	2 weeks
	sequential
	5

	14.Detailed training 
	week 7
	1 week
	sequential
	1-13

	15.Documentation 
	week 4
	2 weeks
	parallel
	13


 

Fig 4.8 Gantt Chart Example: Planning a computer project

You have to note that the start week shows when resources become available. Whether a task is parallel or sequential depends largely on context.

2. Plot the tasks onto the graph paper

Plot each task on the graph paper, showing it starting on the earliest possible date. Draw it as a bar, with the length of the bar being the length of the task. Above the task bars, mark the time taken to complete them.  Do not worry about task scheduling yet - all you are doing is setting up the first draft of the analysis. 



3. Schedule Activities

Now take the draft Gantt chart, and use it to schedule actions. Schedule them in such a way that sequential actions are carried out in the required sequence. Ensure that dependent activities do not start until the activities they depend on have been completed.

While scheduling, ensure that you make best use of the resources you have available, and do not over-commit resource. Also allow some slack time in the schedule for holdups, overruns, quality rejections, failures in delivery, etc. 

4. Presenting the Analysis

The final stage in this process is to prepare a final version of the Gantt chart. This should combine the draft analysis (see above) with your scheduling and analysis of resources. This chart will show when you anticipate that jobs should start and finish. 

 By drawing this example Gantt chart, you can see that: 

· If all goes well, the project can be completed in 10 weeks 

· If you want to complete the task as rapidly as possible, you need: 

· 1 analyst for the first 5 weeks 

· 1 programmer for 6 weeks starting week 4 

· 1 programmer for 3 weeks starting week 6 

· Quality assurance resource for weeks 7 and 9 

· Hardware to be installed by the end of week 7 

· Analysis, and development and installation of supporting modules are essential activities that must be completed on time. 

· Hardware installation is a low priority task as long as it is completed by the end of week 7 

While this section describes how to draw a Gantt chart manually, in practice project managers tend to use software tools like Microsoft Project to create Gantt Charts. Not only do these ease the drawing of Gantt Charts, they also make modification of plans easier and provide facilities for monitoring progress against plans. 

a. Critical Path Analysis Chart

Critical Path Analysis chart is a powerful tool that helps you to schedule and manage complex projects. They were developed in the 1950s to control large defense projects, and have been used routinely since then.

As with Gantt Charts, Critical Path Analysis (CPA) chart:

· Helps you to lay out all tasks that must be completed as part of a project.

· Act as the basis both for preparation of a schedule, and of resource planning. 

· Allow you to monitor achievement of project goals during management of a project.

· Helps you to see where remedial action needs to be taken to get a project back on course.

The benefit of using CPA over Gantt Charts is that CPA formally identifies tasks which must be completed on time for the whole project to be completed on time, and also identifies which tasks can be delayed for a while if resource needs to be reallocated to catch up on missed tasks.  The disadvantage of CPA is that the relation of tasks to time is not as immediately obvious as with Gantt Charts. This can make them more difficult to understand for someone who is not familiar with the technique.  A further benefit of CPA is that it helps you to identify the minimum length of time needed to complete a project. Where you need to run an accelerated project, it helps you to identify which project steps you should accelerate to complete the project within the available time. This helps you to minimize cost while still achieving your objective. Now let us draw a Critical Path Analysis Chart using a computer project example used previously.

· Steps to draw a CPA Chart:

1. List all activities in the plan


For each activity, show the earliest start date, estimated length of time it will take, and whether it is parallel or sequential. If tasks are sequential, show which stage they depend on.  For the project example used here, you will end up with the same task list as explained in the article on Gantt Charts (we will use the same example as with Gantt Charts to compare the two techniques). The chart is repeated in table 2.2 below:

	Task
	Possible start
	Duration
	Type
	Dependent

on...

	1. High level analysis 
	week 1
	5 days
	sequential
	

	2. Selection of hardware platform 
	week 1
	1 day
	sequential
	1

	3. Installation and commissioning of hardware 
	week 3
	2 weeks
	parallel
	2

	4. Detailed analysis of core modules 
	week 1
	2 weeks
	sequential 
	1

	5. Detailed analysis of supporting utilities 
	week 1
	2 weeks
	sequential
	4

	6. Programming of core modules 
	week 4
	3 weeks
	sequential
	4

	7. Programming of supporting modules 
	week 4
	3 weeks
	sequential
	5

	8. Quality assurance of core modules 
	week 5
	1 week
	sequential
	6

	9. Quality assurance of supporting modules 
	week 5
	1 week
	sequential
	7

	10.Core module training 
	week 7
	1 day
	parallel
	6

	11.Development of accounting reporting 
	week 6
	1 week
	parallel
	5

	12.Development of management reporting 
	week 6
	1 week
	parallel
	5

	13.Development of management analysis 
	week 6
	2 weeks
	sequential
	5

	14.Detailed training 
	week 7
	1 week
	sequential
	1-13

	15.Documentation 
	week 4
	2 weeks
	parallel
	13


 Fig 4.11 Task List: Planning a custom-written computer project

2. Plot the activities as a circle and arrow diagram

Critical Path Analyses are presented using network diagrams, which we have discussed in the previous section. 

In these, nodes show events within the project, such as the start and finish of tasks. Circles are normally numbered to allow you to identify them.

An arrow running between two event circles shows the activity needed to complete that task. A description of the task is written underneath the arrow. The length of the task is shown above it. By convention, all arrows run left to right.

 An example of a very simple diagram is shown below:



This shows the start event (circle 1), and the completion of the 'High Level Analysis' task (circle 2). The arrow between them shows the activity of carrying out the High Level Analysis. This activity should take 1 week.

 Where one activity cannot start until another has been completed, we start the arrow for the dependent activity at the completion event circle of the previous activity. An example of this is shown below:

Here the activities of 'Selecting Hardware' and 'Core Module Analysis' cannot be started until 'High Level Analysis' has been completed. This diagram also brings out a number of other important points:

· Within Critical Path Analysis, we refer to activities by the numbers in the circles at each end. For example, the task 'Core Module Analysis' would be called 'activity 2 to 3'. 'Select Hardware' would be 'activity 2 to 4'. 

· Activities are not drawn to scale. In the diagram above, activities are 1 week long, 2 weeks long, and 1 day long. Arrows in this case are all the same length. 

· In the example above, you can see numbers above the circles. These show the earliest possible time that this stage in the project will be reached. Here units are whole weeks. 

A different case is shown below:

Here activity 6 to 7 cannot start until the other three activities (12 to 6, 5 to 6 and 9 to 6) have been completed.

All the activities above will take place as part of the project. Notice that each event circle has a figure below it as well as a figure above. This shows the latest time that it can be reached with the project still being completed in the minimum time possible. You can calculate this by starting at the last event (in this case number 7), and working backwards.

You can see that event 4 can be completed any time between 1.2 weeks in and 7.8 weeks in. The timing of this event is not critical. Events 1 to 2, 2 to 3, 3 to 4, 4 to 5, 5 to 6 and 6 to 7 must be started and completed on time if the project is to be completed in 10 weeks. This is the 'critical path' - these activities must be very closely managed to ensure that activities are completed on time. 

If jobs on the critical path slip, immediate action should be taken to get the project back on schedule. Otherwise completion of the whole project will slip.

You may find that you need to complete a project earlier than your Critical Path Analysis says is possible. In this case you need to take action to reduce the length of time spent on project stages. 

You could pile resources into every project activity to bring down time spent on each. This would probably consume huge additional resources. 

 A more efficient way of doing this would be to look only at activities on the critical path. 

Example: As an example, it may be necessary to complete the computer project in figure 5 in 8 weeks rather than 10 weeks. In this case you could look at using two analysts in steps '2 to 3' and '3 to 4', and two programmers instead of one in step '4 to 5'. This would shorten the project by two weeks, but would raise the project cost - doubling resources at any stage often only improves productivity by, say, 50%. This occurs as time spent on coordinating the project consumes time gained by increasing resource.

Note that in this example, shortening the project by two weeks would bring activities '3 to 11', '11 to 12' and '12 to 6' onto the critical path as well.

An effective Critical Path Analysis can make the difference between success and failure on complex projects. It can be very useful for assessing the importance of problems faced during the implementation of the plan. Now you have established a project schedule that meets the project completion date.  The final step is to develop a budget plan and performance plan to complete the core process cycle.

4.3.6.  Project Budget and Performance Planning

1. Project Budget
Initial budgetary estimates from the project proposal and project charter are based on availability of funds and gross estimates of project costs derived from historical data or experience. The availability of funds may or may not coincide with the actual funds needed to execute the project. For this reason, budget estimates are refined in the Project Planning Phase and base lined with approval of the project plan.

Budget planning is the determination of available funding and costs associated with a defined set of activities during a specified time period. The steps associated with budget planning are highly dependent on both the estimated duration of tasks and the resources assigned to the project. 

The budget plan is dependant upon the project schedule, the resource plan, and the risk management plan. Budgeting serves as a control mechanism where actual costs can be compared with and measured against the baseline budget. When a project schedule begins to slip, cost is affected. When project costs begin to escalate, the project manager should revisit the Project Plan to determine, whether the scope, budget, or schedule needs adjusting. 

· Estimate cost for WBS Elements

To develop the budget, the applicable cost factors for each WBS element must be estimated. The cost factors are: labor resources, facilities, equipment and other tools. A cost for each factor can be determined from information contained in the project schedule and resource plan. The cost for each factor should be totaled by fiscal year as well as the costs of all factors associated with a WBS element.

· Contingency Cost

Identifying and quantifying project risk is critical to the development of a project budget. Good budgeting practices make allowances for handling risk. The risk management plan described in the unit provides an area to estimate contingency cost for risk. Risk funding or contingency cost is forecast for each fiscal year and allocations made according to the needs identified in the risk management plan.

· Spend Plan

The project spend plan is a part of the project budget and allocates funding against the identified cost factors for a particular time period. Normally spend plans forecast the spending using the WBS as the basis for the forecast. Monitoring the spend plan against actual spending provides a metric that readily identifies deviation of a project from its budget.

2. Performance Planning

The project performance plan defines how project success or failure is measured. Project success is achieved by meeting the stated business objectives for the project and by satisfying customer needs. The performance plan identifies the relationship of the agency’s business objectives to performance goals and specifies: 

· Who will measure the performance; 

· How and when performance is measured; and, 

· How performance is reported. 

The performance plan also identifies and defines the project deliverables and acceptance criteria for each deliverable.

The performance plan is a result of the complete planning process that begins with the project scope and objectives defined by the project charter. All of the plans developed through execution of the core and facilitating processes provide information that is used in development of the performance plan.

4.3.7.  Project Risk Management 

In this Section we will discuss the project risk management plan, which is the major deliverable of the facilitating planning processes. Risks require continual review and assessment throughout the project management lifecycle. The goals of risk management planning are to predict the likelihood that a risk will occur, to quantify its potential impact on the project, and to develop plans for risk management. Risks documented during Project Initiation should be reassessed during Project Planning. 
1. Risk Concept

Risk is a combination of the probability of a negative event and its consequences. If an event is inevitable but inconsequential, it does not represent a risk, because it has no impact.  Alternatively, an improbable event with significant consequences may not be a high risk. These two factors are combined in what we experience as the possibility of loss, failure, danger, or peril.  Therefore,
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A project risk can be defined as: any even that prevents or limits the achievement your objectives a defined at the outset of the project.

What may look like an unacceptable risk to one person might rightly appear as an attractive opportunity to another. The difference is vision.

Generally, Items in the project plan that are important and that are uncertain of success should be considered risk areas and given special attention. Consider the following specific areas that result in or increase risk.

· Risk should be associated with areas where the scope is not well defined or is subject to change. 

· An unproven or immature technical approach, or known technical difficulty or complexity will increase project risk. 

· Ambitious goals always result in risk. 

· Unfamiliarity with the process, or inexperienced personnel, constitutes project risks, if for no other reason than being unknowns. 

· Exterior interfaces cause risks because they can change and, even if they don’t change, their descriptions or specifications may be inaccurate. Exterior organizational dependencies create project risks. 

· Incomplete planning or optimistic cost or schedule goals create risk. 

To sum up, any area over which the project manager does not have control can be project risks. Anything that is not well understood anything that is not well documented and anything that can change these all create projects risks. Things that haven’t been tested are always at risk.

2.  Risk Management Process

The risk management process has four functional components. These are:

· Risk Identification 

· Risk Quantification

· Risk Response and Monitoring

· Risk Mitigation Cost Estimation

· Risk identification requires the project team to identify risks associated with execution of the project as well as external risks to the project. Risks are identified throughout project planning and project execution. Risks are frequently associated with resource and schedule constraints. 

One useful technique for expressing risk is to use an “if “and “then” statement. 

For example, “If” X thing happens “then” the result will be Y.

· Risk Quantification. A risk is quantified by estimating the likelihood of occurrence of the risk event and, the effect the risk will have on the project. Probability of occurrence is the expression used to describe the likelihood of occurrence of the risk event. The probability of occurrence is expressed as a percentage. The higher the percentage, the more likely a particular risk event will occur. 

· Risk response and monitoring. These are driven by the results of identification and quantification. Risk priorities are assigned based on the level of impact and the probability of occurrence. Risks that are most likely to occur and have the highest level of impact are prioritized above less likely, lower impact risks. Prioritization of risks is used to focus the risk management effort and resources on those risk events that pose the greatest threat to the project. Once identified, a risk event is assigned to a project team member for continuous monitoring and evaluation. The person assigned to monitor a risk should be the individual most likely to direct the mitigation activities if the risk event becomes a reality. Mitigation actions for all risks should be documented. Response triggers, that signal the project team that the risk event has or will soon occur, should also be identified and documented.

· Risk mitigation costs. This can be estimated, and funds planned for risk mitigation activities. The process requires the estimation of cost by budget category for the mitigation actions planned in risk response planning. It is not necessary to set aside all funding estimated to respond to any identified risk. 

A contingency funding budget is based on the total cost identified to mitigate risk reduced by the probability that the risk event will not occur. This calculation requires the multiplication of the total mitigation cost by the probability of occurrence. The risk plan will change frequently throughout the planning and execution phases of a project. Risk identification and monitoring must be continuous. Regular reviews of the risk plan and reevaluation of project risks should be included in the project schedule.

4.3.8.  Communication and Change Control Management Planning

Communication is the exchange of information between parties. Communications planning involves identifying and meeting the information needs of the project stakeholders. Specifically, identifying which people need what information, when the information is needed, and how the information is collected and communicated. Communications planning strives to simplify and document effective communications within the project organization. The Communications Plan is a document describing the means by which project communications will occur.

The communication process must be bi-directional. The Project Manager must receive input from Project Team members and Stakeholders about their information and communications requirements, determine the best and most cost effective way in which the requirements can be met, and record the information in a for-mal, approved document. Similarly, the Project Manager must provide details to the team and the Stakeholders regarding the communications he/ she expect to receive, and document these requirements in the plan. 

A communication plan documents the information requirements of stakeholders and defines the procedures to meet those requirements. The plan details what, when, and how information is collected and reported. Information required in the communications plan includes:

· Identification of stakeholders with information needs

· Stakeholder information requirements

· Time frame or period the stakeholder needs the information

· Detailed description of the information need 

· Description of when and how information is collected and who collects it

· Description of document distribution methods and frequency of distribution.

4.3.9.  Performance Reporting

Performance reports are typically required by all projects. These reports provide information on resource utilization by the project. (There are various types of performance reports.) 

The most common type of performance report is the Project Status Report. Project Status reports cover multiple areas, including scope, budget, schedule, and risk. In order to produce status reports, the project team members must manage and monitor their project responsibilities closely. This will be further discussed in the next module.

4.3.10.   Changes Control Management

Every aspect of the project defined during Project Initiation and Planning has the potential to change. In fact, change should be expected to occur throughout every project phase; but if an effective change control process is defined and agreed upon during Project Planning, any change should be able to be handled without negative effect on the project outcome. 

Project change is not defined simply as a change to the cost, schedule, or project scope. Change should be defined as ANY adjustment to ANY aspect of the Project Plan or to ANY already approved deliverable. Decision-Maker must agree on the change control process, which then must be formalized, documented, and included as a section in the Project Plan. Items that must be defined are: 

The term change control will describe the management of change to the project. It provides the means to control and manage change during the execution of the project plan. Change control management identifies and manages change. Change control management does not prevent change. 

Management of changes to the project includes: 

· the administrative management (tracking, review, and assessment) of the proposed changes; 

· the organized timely review and decision on recommended changes to controlled items; and 

· The administrative process to ensure that the project team is informed of changes when they are approved.

Change control is therefore the process of controlling, documenting and storing the changes to control items. This includes proposing the change evaluating it approving or rejecting it scheduling it and tracking it.

Change control requires the following:

· All project plan items are baselined when the project plan is approved. Once the project plan items are baselined, changes to the baseline are managed through a formal change process.

· The integrity of the performance measurement baseline must be maintained. Only project scope changes can impact the performance measurement baseline.

· Changes are coordinated among all knowledge areas of the project. For example, a proposed schedule change may also impact the cost, risk, quality, and staffing of the project.

Summary

We can take into consideration project planning phase, which is the second stage in the project life cycle. The purpose of project planning is therefore to define the exact parameters of a project and ensure that all the pre-requisites for project execution are in place. A project plan is a formal approved document that is used to guide both project execution and project control.

The work break down structure (WBS) is hierarchical description of all the work that must be done to complete the project. A work package is a complete description of how the tasks that makes up on activity will actually be done. The lower levels of the work breakdown structure are called a unit of work package or task.

The planning phase is the heart of project management. It is here that the plans are constructed. The experience of the team is focused on the plan in an attempt to weed out problems and capitalize on opportunities. The planning work is strengthened by the work done in the definition phase and leads to the goal of all project management – successful project implementation. The planning phase sequences and schedules the terminal elements of the work breakdown structure so that the needed resources are delivered at the appropriate time.

Check In Progress 4

1. Describe the key factors than need to be considered when setting up a communication plan. 

2. What is the purpose of change control management plan?               

3. What are the four important benefits of developing a project plan? List down.

4. The project plan is the primary document developed during the planning phase and communicates project activities in terms of five key areas. What are they?

5. Describe the sequence of activities takes place in core planning processes.

6. Given the following information, draw a network diagram.

	Activity number
	Dependencies

(Preceding activities)

	A
	-

	B
	-

	C
	A

	D
	B

	E
	B

	F
	C, D
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Objectives


After completing this chapter you should be able to:

· Understand the reasons for implementing controls over a project;

· Determine the appropriate corrective actions to restore a project to its planned schedule;

· Understand the steps needed to effectively close a project;

· Identify a component of project documentation;

· Outline the components of the final project report.

· Measure and analyze variance from the project plan;

· Distinguish between monitoring and control; and

· Describe the purpose of project evaluation;

· Conduct an on going or a terminal project evaluation studies; and

· Distinguish between evaluation and monitoring.

· Identify the steps involved in evaluation as well as some relevant tools and techniques;

Introduction

The project implementation phase, which is the heart of project success, is going to be seen in detail as follow. This is where the project manager organizes the project’s activities and resources with in specified time frame and prepares the project for successful implementation. Thorough planning allows the community and the Volunteer to feel that they have given their project an excellent chance of being successful. The next important step in the process is monitoring the progress of the project to identify unanticipated problems and plan effective action steps to solve them. During this session, the participants will examine the tasks involved in monitoring projects, and identify items to monitor. 
Project termination (sometimes called project closeout) is the last phase in the project lifecycle. Closeout begins when the user accepts the project deliverables and the project oversight authority concludes that the project has met the goals established. The report provides a historical summary of the projects deliverables and baseline activities over the course of the project. Additionally, the project closeout report identifies variances from the baseline plan, lessons learned, and disposition of project resources.

5.1  Implementation Phase

The project implementation phase is the part of the project lifecycle where the tasks that build the deliverables are executed. The project implementation phase begins when the project plan is approved and the resources necessary for executing the starting task are assembled. Project execution should be in accordance with the approved project plan.

Project implementation consists of the following list of processes:

· Execution, 

· Measuring project progress, 

· Reporting project status, and 

· Exercising management controls. 

· User Acceptance

The project team executes the tasks as mapped out in the project plan. Controlling project execution requires the measurement of project performance, monitoring project risk, and controlling change to the project baseline. The manager is focused on observing and analyzing the work underway. Controls outlined in the project plan keep the project on schedule, in scope, and within budget. During this phase, the processes of executing, controlling, and planning are continuous interactive activities. 

Figure 5.1 depicts these activities. This phase ends when the product, good, or service developed has met the user acceptance criteria established in the performance.


Figure 5.1: Project Implementation Phase Processes

5.1.1 Process of Implementation

I. Executing the Project

Execution is the act of carrying out planned activities. The execution of the project plan is simply the act of performing task and activities that result in the production of the project deliverables. Task and activities performed must be completed effectively and efficiently. 

The project plan serves as a road map and a common frame of reference for all members of the project team. The project plan is therefore, the foundation for successful delivery of projects. In a perfect world, plans are executed precisely as written. In reality, no plan is ever performed with such precision. Plans are forward looking documents that cannot anticipate all eventualities. 

During execution, the project team must continuously monitor its performance in relation to the baseline project plan. By measuring and evaluating the actual execution of project activities against the baseline plan, the project team and stakeholders can gauge the progress of the project.

Moving from planning into execution can be a major obstacle in successful project delivery. A project kick-off meeting can facilitate the transition from planning activities and tasks to executing them. A kick-off meeting enhances execution by focusing the team on the project and by defining a starting point for beginning project execution. Additionally, it is a mile-stone when all resources needed to begin execution are assembled and available to the team.

The kick-off meeting provides an opportunity for communication and establishing the commitment of the team and stakeholders to the success of the project. The focus of the meeting is communications, identification of team members and stakeholders, reviewing the project scope and business objectives, identifying the challenges, and identifying the next step in getting the project underway. 

Generally, a project kick-off meeting will enable the Project Manager to:

· Confirm key resources are ready to start to deliver project tasks;

· Ensure ground rules are established for the team;

· Review project statements and objectives with those who will work on the project and test their understanding and agreement on the goals of the project; and

· Review the project plan to clarify initial assignments, performance expectations and completion dates.

II. Measuring the Project 

Performance Measuring can provide assurance that the project is progressing as planned or reveal the need to intervene and take action to ensure the achievement of the desired business objectives. 

The execution of project task and activities occur in a cycle where: 

· The task is executed;

· Execution is measured;

· The results are reported; and 

· Management controls needed are applied. 

Performance measuring involves the collecting, analyzing, and reporting project performance information to provide the project team and stakeholders with information on the status of project execution. 
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                   Figure 5.2: Project Monitoring Cycle

Various metrics can be gathered to monitor project progress. Common areas to monitor typically include:

· Project schedule;

· Work effort; 

· Costs;

· Issues resolution; and 

· Changes to the project. 

Other metrics may be requested and defined by project or organizational management. Some common metrics, which may be utilized during project execution, are provided below.

· Project Schedule Deviation

Project schedule may include all tasks and estimated work hours for the entire project or it may represent a “phased” or “iterative” approach to the project. In the latter case, the schedule will reflect the tasks and efforts of only a portion of the entire project. Reporting for the purposes of management should be against the detailed portion of the project schedule. Monitoring the critical path is essential. 
All schedule changes must therefore be analyzed for impact to the project’s critical path since such changes will result in deviation from the project schedule. Monitoring of the planned versus actual starts and completions provides a gap analysis and leads to identification of overall trends. Status of tasks is reported as:

Not Started - 0 %

Started/In Process - 1-99 %

Completed - 100%

Metrics To Capture – For the reporting period and for plan to date:

· Number of “Planned Starts”

· Number of “Planned Completed”

· Number of “Actual Starts”

· Number of “Actual Completed”

· Number of tasks reporting > 84% completed

· Total number of project tasks

· Number and percent of mile-stones tasks outstanding

Total number of project milestones – Completed = Total Outstanding

   Total Outstanding 

 Total number of tasks 

· Work Effort

Monitoring work effort is essential for evaluating whether the project is executing within budget or not. This information is used to project the cost of labor for the project. The number of hours, preferably at the task level, needs to be captured and tracked.

Metrics To Capture – For the reporting period and for planned to date:

· Number of “Planned Hours”

· Number of “Actual Hours”

Metric Calculations – For the reporting period and for planned to date:

· Deviation from plan

   (Planned – Actual = Deviation from Planned Hours)

· Percent Deviation from plan

(Deviation from Plan/Planned Hours x 100 = % of Effort Deviation)

· Cost 

The budget plan developed during planning represents the basis for measurement of deviation during execution. Measuring cost requires the support of the financial and procurement support business units.

Metrics to Capture – Costs for the reporting period and for planned to date for all labour, materials and other cost items:

Metric Calculations – For the reporting period and for planned to date:

· Difference between actual expenditures and planned budget for each metric;

· Increase or decrease to total project budget cost;

· Percentage deviation from spending plan for the period measured; and

· (Spending Plan – Actual Cost)/Actual Cost x 100 = % Deviation from Spending Plan.

· Project Issues 

One indicator of project health is the number of open issues and their impact on the project. Proactive issue management aims to track and analyze all issues, specifically focusing on those that have remained unresolved.

Metrics To Capture – For the reporting period and for planned to date:

· Number of new issues;

· Number of closed issues; and

· Number of outstanding issues.

Metric Calculations – For the reporting period and for planned to date:

· Total Number of issues =Number of outstanding issues + Number of closed issues.

· Percentage of issues closed = Issues Closed .

        Total Issues

Project Change Requests - There will always be changes to a project. The challenge is to identify and manage them. 

The Change and Configuration Management Plan provide a process and guidance for managing change during project execution. A change management log and change request documents are used as tools to monitor, track and approve request to change items under change control or configuration management.

III. Project Reporting

A standard requirement of all projects is to provide information to both executive management and the project team members on the status of the project. Although the frequency of the reports may sometimes vary, the frequency should correspond with information requirements identified in the project Communications Plan. Often status reports are prepared for executive or team meetings.

The project status report is a means of communicating regularly the ongoing progress and status of a project. The overall project status is communicated to all team members using the project status report. 

The information shared in the Status Report should be in a consistent format throughout the project. The types of reports a particular project uses may vary in detail and metrics required but the basic format remains consistent across all projects. 

IV.  Modify Project (Apply Management Control)

No matter how well defined projects are, situations will arise that require changes to be made to the project plans. They may be imposed by senior management, by changes in the business environment, or the changing preferences of a client.

Any change in the project’s objectives may require a fine-tuning of the project’s work breakdown structure, the resource requirements, responsibility assignment matrix, or project plan. Many of these changes are caught in the planning phase, where the team seeks out problems and opportunities. Modifying the project can range in complexity from shifts in the bars of a Gantt chart through reformulation of the WBS, responsibility assignment matrix and project plan. In each modification, project managers must balance the time expenditure against the need to revise whatever thinking underlies the project. The project manager’s decision making skills are critical when modifying the project.

Change Control is a critical element of the Implementation Phase. Despite efforts to ensure the plan is implemented with minimum difficulties or deviations from scheduled.

Work/resources during the Definition Phase and the Planning Phase, changes will inevitably occur. The Project Manager has to deal with these and still ensure that the objectives of the project are met to achieve success. Changes can be internal (to the organization) or external (in the business and economic environment) and may range in complexity from a change to a schedule to a change in technology, equipment or resources. These more extensive changes have to be analyzed carefully, and rational decisions made based on available information. Changes to scope must be progressed through a formal Project Change Control.

V. User Acceptance

Acceptance criteria for project deliverables establishes in advance an agreed upon standard of performance or capability that the user will accept in a specific deliverable. The Performance Plan developed in the Project Planning Phase articulates the project deliverables and acceptance criteria. Acceptance criteria then become the fundamental guideline for the design team to build a solution that the user will find acceptable.

The execution phase ends when the user has agreed to accept the deliverable(s) in the state that they exist. The acceptance criterion is the standard that the user uses to judge if each deliverable is satisfactory. In some cases, the deliverable may not meet all acceptance criteria but, from an overall view, the deliverable will meet the requirements of the user. The user must authenticate acceptance of each deliverable. The user will also identify any issues that remain outstanding and the agreed to plan for resolution of any outstanding issues.

5.1.2 Project Control

Control of the project is exercised through formal and informal processes exercised by the project manager, project team, and stakeholders. The process of conducting reviews and monitoring reports exert a degree of control over the project. This discussion will, however, focus on the formal processes of control established by the project plan.

· Project Plan

The main part of project control documentation is the project plan. The project plan fixes the project schedule, tasks, and resources. The plan also establishes the procedures to manage quality, risk, communications, and change. Use of the plan to guide execution of project task exerts a great degree of control in the process of developing the deliverables. 

As mentioned previously, change is inevitable. Issues and unforeseen risk events must be addressed and resulting changes must be managed. Control over unplanned events is exerted through issue management and formal change management processes.

· Issues Management Process

The purpose of the issue management process is to provide a mechanism for organizing, maintaining, and tracking the resolution of issues that cannot be resolved at the individual level.  The approach consists of issue control mechanisms and a defined process that enables the project team to identify, address, and prioritize problems and issues.

The Issue Log and Issue Management Document are used to track, document and resolve issues that are identified during project execution. Initially, issues may be identified in a project status report or in an Issue Management Document. 

The Issue Log is a master record of issues that are identified and is used to track progress toward resolution. 
The Issue Management Document is a means of reporting issues and is used by the project team to document the issue, assess the impact of the issue, make recommendations, and identify the resources needed to resolve the issues. Managers use the Issue Management Document to assign responsibility and to document decisions on actions directed to resolve the issue.

Any project team member, customer, stakeholder, or contractor can submit an issue. This must be done in writing, either in a Project Status Report or in an Issue Management Document. If the issue is identified in a Project Status Report, the person making the report prepares an Issue Management Document.

· Issue management is divided into three phases. 

· The first phase occurs when a person identifying an issue reports the issue and completes the first section of the Issue Management Document. The Issue Management Document provides a format to identify the issue document, the date the issue is submitted, and identify the person reporting the issue. 

It also requires the submitter to provide:

· Date to which resolution is required;

· A proposed assignee to resolve the issue;

· An issue description; and

· An impact statement.

· The identifier of the issue should attach any supporting documentation that will clarify the issue, such as reports, correspondence, test results, error messages, or other pertinent data. When completed the Issue Management Document is submitted to the project manager. The project manager must then assign someone to investigate the issue and develop a recommendation for resolving the issue. The issue resolution task is an action item reported in the project status reports. The project manager completes:

· The second phase of issue management is determining a resolution for the issue. Identifying alternatives for resolving the issue and making recommendations on what actions should be taken. The person assigned to investigate alternatives and make a recommendation.

Completes the following information:

· Discussion of alternatives;

· Recommendation; and

· Estimate of additional resources.

· The third and final phase is the management decision. Management reviews the recommendation provided and decides to accept the recommendation made, modify the recommendation, reject the recommendations, defer a decision, or return the document for additional information. 

Management decisions can lead to change management actions, which are then handled through the change and control management process.

5.1.3 Change and Control Management

Any change to the configuration of a deliverable or to the baseline elements of the project plan must be managed with deliberate precision. The Change and control Management Plan establishes the processes used to manage and control change. Additionally, the specific items that will be controlled through the change and control management process are listed in the Change and Control Management Plan.

Activities involved in change and configuration management include controlling changes to the scope and the schedule.

· Scope Change Control - Uncontrolled expansion of the project scope often results in project failure. A scope change usually requires additional project funds, resources, and time. The project manager and team must monitor changes to the scope baseline and recognize when a formal scope change should be made.

· Schedule Control - Schedule issues come from a variety of sources. Variation from the project schedule must be investigated and the cause determined as soon as possible. 

When the reason for a schedule problem is discovered, a plan must be developed to correct the problem, as quickly as possible, with the least impact to the project. 

· Cost Control - Projects fail to control cost, or go over budget, for many reasons. Failure to control cost is often a result of 

· Incremental changes, 

· Unplanned risk mitigation, or 

· Inaccurate budget planning. 

The Project Management Body of Knowledge describes cost control as being concerned with the following:

· Influencing the factors that create changes to the Project Budget Estimate to ensure that the changes are beneficial

· Determining that the project budget estimates have changed

· Managing the actual changes when and as they occur

Cost control includes the following:

· Monitoring expenditures to detect variances from the project spend plan

· Executing the change control plan to prevent incorrect, inappropriate, or unauthorized changes from being made to the Project Budget

· Recording authorized changes accurately in the Project Budget Plan

· Quality Control - Quality control involves monitoring project deliverables and performance goals to ensure that the project delivers the required results established in the project performance plan. Quality control is performed throughout project planning, execution, and closure. 

Project performance measures include both product results such as deliverables and management results such as cost and schedule performance. This will be discussed in the next section.

5.2    Project Termination

As it is a must to all things, termination comes to every project.  In this Section, we will discuss the major activities performed in terminating a project.  Project termination (sometimes called project closeout) is the last phase in the project lifecycle. Closeout begins when the user accepts the project deliverables and the project oversight authority concludes that the project has met the goals established. 

5.2.1 Closeout Task: Activities

Closeout begins when the user accepts the project deliverables and the project oversight authority concludes that the project has meet the goals established. The major focus of project closeout is administrative closure and logistics as well as undertaking post implementation evaluation/review.

Project closeout includes the following key elements:

· Turn over of project deliverables to operations;

· Redistributing resources—staff, facilities, equipment, and automated systems;

· Closing out financial accounts;

· Completing, collecting, and archiving project records;

· Documenting the successes of the project;

· Documenting lessons learned; and

· Conduct Post Implementation Review.

Next, we will see the major activities performed in closing out a project.  For your convenience all activities listed above are grouped into three sections. Even though post project evaluation is one of the activities performed, because of its importance, I put it in a separate section (see Section 1 in the coming Unit).

5.2.2 Turnover to Operation

The most important aspect of project closeout is the physical turnover of control of the product, good, or service delivered by the project. All project deliverables will need to be maintained and supported after the project team disbands. An operational unit of the organization (for which the deliverable is developed) assumes responsibility for the support of the deliverable. Procedures for this turnover and acceptance by the operational unit must be determined. Turnover and acceptance activities include but are not limited to knowledge transfer, documentation transfer, and physical transfer of the deliverable. A formal acknowledgement of receipt (acceptance) of the project deliverable is executed by the operations and project managers.

5.2.3 Administrative Closure

Administrative closure involves the preparation of administrative documentation, collection of project documentation, disposition of project documents, and logistics activities that ensure that the project resources are redistributed. Administrative closure includes, but is not limited to, task such as:

· Archiving project information, 

· Personnel reassignment;

· Facilities turnover (or closure),

· Financial account closure, and

· Contract closure. 

The purpose of Administrative Closeout is to perform all administrative tasks required to bring the project to an official close.

a) Archiving project information 

Throughout the course of the project, the Project Manager maintains a project repository. As the project progressed, the purpose of the repository was to create a central point of reference for all project materials to be used by anyone involved in the project. Once the project comes to an official close, the repository provides an audit trail documenting the history and evolution of the project. 

During Project Closeout, the Project Manager should examine the repository to ensure that all relevant project-related material, documents produced, decisions made, issues raised and correspondence exchanged have been captured. In addition, the Post-Implementation Report and the final project closeout report should be included. 

Archived Project Repository is a collection of all project related materials, documents produced, decisions made, issues raised and correspondence exchanged, providing the history and evolution of the project.
There are at least five reasons why we need to do documentation or maintain repository: 

1) Reference for future changes in deliverables. Even though the project work is complete, there will be further changes that warrant follow up projects. By using the deliverables, the customer will identify improvement opportunities, further to be added, and functions to be modified. The documentation of the project just completed is foundation for the follow-up projects.  

2) Historical record for estimating duration and cost in the future projects, activities and tasks. Completed projects are a terrific source of information for future projects, but only if data and other documentation from them is archived so that it can be retrieved and used.  Estimated and actual duration and cost for each activity on completed projects are particularly valuable for estimating these variables of future project.

3) Training resource for new project managers. History is a great teacher, and nowhere is that more significant than no completed projects.  Such items as how the work breakdown structure architecture was determined, how change requests were analyzed and reached on decisions, problem identification, analysis and resolution situations, and a variety of other experiences are in valuable lessons for a newly appointed manager.     

4) Input for further training and development of the project team.  As a reference, project documentation can help the project team deal with situations that arise in the current project.  How a similar problem or change request was handled in the past is an excellent example. 

5) Input for performance evaluation by the functional managers of the project team members.  In many organizations, project documentation can be used as an input to the performance evaluations of the project managers and team members.  Care must be exercised in the use of such information, however.  There will be cases where a project was doomed to fail even though the team members’ performance may have been exemplary.  The reverse is also likely.  The project was destined to be a success even though the team members’ performance may have been less than expected.    

b) Personnel Reassignment 

If personnel have been committed to the project full-time, it is important to get the people back into the available resource pool as quickly as possible. This will ensure that the staff stays busy and that other projects within the organization do not fall short of resources. In some cases, employee performance reports or other documentation must be prepared for personnel assigned to the project manager. In matrix organizations, the project manager should communicate to the functional manager information about the performance of the employee. The project manager should also make recommendations for recognition of performance as the case may warrant. Before any employee is officially transferred, the project manager or his representative must ensure that all project materials and properties are turned over by the employee. The project manager must also ensure that each employee’s project hours have been accounted for and charged to the project.

c) Facilities Turnover (or closure) 

If the project team has occupied agency facilities for a long period of time during the project, it is a good idea to let the controlling facilities personnel know that the space used for the project will become available again. Be sure to check facilities guidance documentation to determine whether changes made to the project team area (structure, equipment, or technical modifications) are the responsibility of the project team after the project is complete. Returning the facility and equipment to its original state could add unanticipated cost and manpower to a project.

d) Financial Account Closure 

Financial closure is the process of completing and terminating the financial and budgetary aspects of the project. Financial closure includes both (external) contract closure and (internal) project account closure. All expenditures must be accounted for and reconciled with the project account. When financial closure is completed, all expenditures made during the project have been paid as agreed to in purchase orders, contracts, or inter-agency agreements.

e) Contract Closure

Contract closure is the process of terminating contracts with external organizations or businesses. These contracts may be vehicles for providing technical support, consulting, or any number of services supplied during the project that the agency decided not to perform with internal resources. Contracts can be brought to closure for a variety of reasons, including contract completion, early termination, or failure to perform. Contract closure is a typical but important part of project management. It is a simple process, but close attention should be paid so that no room is left for liability of the agency.

In order to close a contract it is important to collect all of the pertinent documentation for review. This will include all of the original contracts and supporting documentation such as schedules, contract changes, and performance reports. This documentation needs to be reviewed thoroughly to ensure there are no unrealized contract issues that could result in legal liability. A thorough review of the procurement and contracting documents must include contract milestones, services provided or deliverables and documentation delivered.

To formally close a contract, the agency provides the contracted company or organization with a formal written notice stating the completion of the contract and reason for termination. Standard verbiage for acceptance and closure is usually found in the original contract itself.

It is also a good idea to keep a complete set of contractual records for the project in a safe and accessible place in case they need to be referenced at any point in the future.

5.2.4 The Final Report

The final report (sometimes called a project closeout report) documents the completion of closeout tasks and project performance.  The report provides a historical summary of the projects deliverables and baseline activities over the course of the project. Additionally, the project closeout report identifies variances from the baseline plan, lessons learned, and disposition of project resources. The project closeout report is intended to provide a concise evaluation of the project. The final project report acts as the memory or history of the Project. It is the file that others can check to study the progress and impediments of the project.
Many formats can be used for a final report, but the content should include comments relative to the following points.  

1. Overall success of the project. Taking into account all the measures of success that we considered, can we consider this project to have been success?

2. Organization of the project. Hindsight is always perfect, but now that we are finished with the project did we organize it in the best way possible? If not, what might that organization have looked like?

3. Technique used to get the result. By way of summary list, what specific things did you do that helped to get the results?

4. Project strengths and weaknesses. Again by way of a summary list, what features, practices, and processes did we use that provided to be strengths and / or weaknesses? Do you have any advice to pass on to future project teams regarding these strengths/ weaknesses?

5. Project team recommendations.  Through out the life of the project there will have been a number of insights and suggestions.  This is the place to record them for posterity.

Project Closeout may be perceived as the least important of all of the project phases, but its value to future projects cannot be underestimated. The knowledge gathered, the expertise developed, the lessons learned, the practices perfected will remain locked temporarily in a few people's heads unless the Post-Implementation Review is conducted promptly, documented thoroughly, and (most importantly) its results are disseminated appropriately throughout the Performing Organization

You have now completed all five phases of the project management life cycle.  We can only hope that the practical tools and techniques we have shared will provide a lasting and a valuable store of resources for you to use as you grow in this exciting profession.  

5.3 Project Evaluation and Types of Evaluation 

This Part is intended to help you to understand the underlying principles of evaluation, in order to be clearer about its uses and limitations. The purpose of this chapter is to provide grounding in evaluation and to discuss the kinds of information evaluation can provide. We start with the assumption that the term “evaluation” describes different models or data collection strategies to gather information at different stages in the life of a project. 

5.3.1 What is Project Evaluation?

The notion of evaluation has been around a long time-in fact, the Chinese had a large functional evaluation system in place for their civil servants as long ago as 2000 B.C. Not only does the idea of evaluation have a long history, but it also has varied definitions. 

Evaluation means different things to different people and takes place in different contexts. Thus, evaluation can be synonymous with tests, descriptions, documentation, or management. Many definitions have been developed, but a comprehensive definition for evaluation is presented as follows:

This definition centers on the goal of using evaluation for a purpose. Evaluations should be conducted for action-related reasons, and the information provided should facilitate deciding a course of action.

Evaluation is a learning and management tool: an assessment of what has taken place in order to improve future work. Measuring, analyzing and interpreting change helps people to determine how far objectives have been achieved and whether the initial assumptions about what would happen were right; and to make judgments about the effectiveness, efficiency, impact and sustainability of the work. 

Evaluation is judging, appraising, or determining the worth, value, or quality of a project, whether it is proposed, on going, or completed. This is done in terms of its relevance, effectiveness, efficiency, and impact. (Relevance refers to the appropriateness and importance of goals and objectives in relation to assessed needs. Effectiveness refers to the degree to which goals have been achieved. Efficiency refers to the cost-effectiveness of activities. And impact refers to the broad, long-term effects of project.)
5.3.2 Relationship of Monitoring to Evaluation

Monitoring is different from evaluation. Monitoring measures whether the project is on track; evaluation questions whether it is on the right track. Monitoring is concerned mostly with project activities, and concentrates on the short-term performance compared with the project plans. Evaluation looks more at the overall project purpose/objectives, and examines longer-term effects of the project. Monitoring is a continuous process, while evaluation is a periodic event. 

A distinction is usually made between monitoring and evaluation. 

· Monitoring is a continuous, methodical process of data collection and information gathering throughout the life of a project. The information collected can be used for regular evaluation of progress, so that adjustments can be made while the work is going on.  Monitoring is also used to mean the systematic 'tracking' of a particular condition, or set of conditions to identify trends. 

· Evaluation is a learning and management tool: an assessment of what has taken place in order to improve future work. Measuring, analyzing and interpreting change helps people to determine how far objectives have been achieved and whether the initial assumptions about what would happen were right; and to make judgments about the effectiveness, efficiency, impact and sustainability of the work. 

· In monitoring, information for 'tracking' progress against previously agreed plans and 'milestones' is routinely gathered. The changes that are resulting from project activities can be identified: both the effects and the impact. If there are discrepancies between actual and planned progress, corrective action can be taken. This can include changing the overall purpose and plan of the activity. Monitoring can also mean keeping a check on the use of resources. Questions for later evaluation can be identified during monitoring. 

· Evaluation uses information gathered during regular monitoring, but may need other information as well. It often uses 'baseline information': information collected at the very beginning of a project, against which progress can be measured. Evaluation happens at set times in the life of a project. Evaluation looks at the relevance, effectiveness and impact of a project, with the aim of improving an existing project or influencing future projects. 

The relationship of monitoring to evaluation can be illustrated in the chart below.
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Figure 5.3: Relationship of Monitoring to Evaluation

Using the above chart, it is easy to see the relationship of monitoring to evaluation.  

· Monitoring is the recording, analysis, and reporting which transforms data into information. This must then be communicated in a timely way to managers. The information must also be stored and retrievable for evaluation later on.

· Evaluation analyzes the information from monitoring and other sources and formulates conclusions and recommendations. These recommendations can be used at different levels of management to affirm or modify objectives (relevance), resources (performance), and processes (quality).

· Monitoring is done during implementation and is somewhat continuous. Evaluations occur periodically, before or after projects are completed. Evaluation of projects is done at the end of the project cycle, as terminal evaluation is done just before the end of the project or as ex-post evaluation when the project has been terminated some time ago. 
5.3.3 The Purpose and Use of Evaluation

There are many different reasons why evaluations are carried out. Some good reasons are:

· To measure progress and effectiveness; 

· To look at costs and efficient use of resources; 

· To find out if it is necessary to change the way things are being done; and

· To learn from what has happened in order to make plans for the future. 

These are all constructive reasons, within the control of those organizing their work. There are other, less good, reasons why evaluations are carried out. An evaluation might be demanded by a funding agency, who are wondering whether to go on supporting a project; or there might be a statutory requirement for evaluation from a government department. Evaluations are sometimes done as part of a research project as a way of testing out new techniques for gathering information; or sometimes because people who raise funds for an organization need something to put in their publicity material
From the above group of reasons for doing evaluation, four main uses can be identified: 

i. To improve performance 

This is 'formative' evaluation, helping to 'form' or shape work while it is still going on. This kind of evaluation is useful for those directly involved in, or in charge of work. It can identify problems, and things that are working well and can be built on. It can also check whether or not objectives have evolved, and be a way of keeping the different people involved in the project informed about progress or the need for change. 

ii.
To make choices and decisions 

This is 'summative' evaluation, a summing-up of a project to make a judgment of how effective it has been in achieving results. Information from such evaluations can be used to compare different ways of doing things, to help people make choices between types of development action. This kind of evaluation can be used by funders to decide on whether to continue support or not. 

iii.
To learn lessons 

The prime purpose of an evaluation may be learning, so that the results can be shared within a project, between projects, between organizations and so on. 

iv.
 To increase accountability 

Evaluation can improve accountability at the management level by reporting on the management of inputs, results, etc, and by reporting to stakeholders in the form of impact assessment. Evaluations may be a condition of receiving funds, as donors want to be sure that their funds are being used effectively. They may also want to find out if there are alternative ways of doing the work. Evaluations to promote accountability of donors and implementing agencies to the women and men they are supporting are rare. Improving the way evaluations are set up can encourage greater two-way accountability. 

5.3.4 Different Kinds of Evaluation

There are five different types of project evaluation. These are:

i. Appraisal or ex-ante evaluation 

Information collected before a project starts, or in the very early stages, helps to define what is to be done, and provides a baseline from which to measure change. 

ii. On-going evaluation 

Monitoring indicates whether activities are being carried out as planned and what changes are happening as a result. Monitoring should be accompanied by on-going evaluation, which analyses the information in order to improve performance during a project. If a project has been conducting regular on-going evaluation, and this is well documented, more formal evaluations may be unnecessary. 

iii. Mid-term evaluation

Midterm evaluation is carried out while the project is under way; in order to check weather the project is functioning properly. The mid-term review will verify the relevance, sustainability and efficiency of the project and will recommend relevant adjustments.

iv. Termination evaluation (Post Implementation Evaluation)

Is conducted at the formal end of the project with emphasis on documenting what the project has achieved in comparison with the stated objectives and targets.

This will happen at the end of a project, in order to learn lessons about how the project has been implemented and the results. A final report of a project written by a project manager can be evaluative, comparing objectives with what was achieved. The aim of the end-of-project evaluation is to assess what lasting impact the project is likely to have. The focus of the end-of-project evaluation is on the effectiveness of the project and the impact of the project. Furthermore, the end-of-project evaluation will assess the sustainability of the project.

v. Ex-post evaluations

These happen some time after a project has finished. They look at impact and sustainability. They also consider broader 'policy' issues. This kind of evaluation is rare. 

5.3.5 Evaluation Criteria

Three sets of questions should be built into any evaluation: 

· What changes have taken place, and are these changes the ones, which the original plan hoped for? Evaluations should give an account of what the project has achieved, or not achieved, and compare this with expectations. 

· What were the reasons for the success or failure? It is important to know why things happened as they did, and analyze the factors, which influenced the way the project progressed. 

· What actions should now be taken? Evaluators should suggest courses of action, in the light of answers to the first two questions.

Therefore, evaluation should be based on predefined criteria in order to obtain a precise analysis. The criteria that are commonly used as a focus for shaping evaluation questions are: 

I. Effectiveness: how far is the project achieving objectives? 

For example, the project might be concerned with the training of primary health care workers to improve their technical skills, or disseminating information about sustainable agricultural practices. Achievements at this level are project outputs, or what was done. The inputs are the human, financial and material resources that were provided, to achieve the objectives. 

II. Efficiency: what is the cost of achieving the objectives? 

A project may be very 'effective' in working towards its objectives, but it may be doing so at very high cost (both socially and economically), which is neither or sustainable. There may be ways of achieving the same things more cheaply. This may involve looking at how things are organized, what type of technology is being employed, as well as financial management. 

III.  Relevance: is the project relevant? 

A project may or may not prove to be appropriate to the needs of the people it is designed to help. There might be other problems that should take priority. The overall approach and strategy of the project should be consistent with the problem and intended effects.

IV.  Impact: what are the effects of the project? 

The impact of a project is the social, economic, technical, environmental and other effects on individual and communities directly or indirectly involved in the project.

The impact on individuals may be different. Part of the impact may have been changes in the institutions involved. The number of people affected should be estimated. 

Impacts can be intended and unintended, positive and negative, immediate or long-term. They can operate at the micro level (for example, at household level) or macro level (they may affect a whole sector). 

Sometimes a distinction is made between shorter-term results (outcomes) and longer-term results (impacts). For example, outcomes could be; a change in the way people do things as a result of the project, e.g. domestic servants may no longer be prepared to work for less than minimum wages. However, if the overall impact hoped for is an improvement in standard of living, and basic health, through improved income and conditions, it could be very difficult to prove the causality between the intervention of a small project and what actually happens. So many other external influences can have an effect. 

V. Sustainability: will project activities and benefits continue after external support is withdrawn? 

Many types of work cannot financially be well sustaining. The issue is how far the people directly involved can take charge them selves of finding the resources necessary. There are two key aspects of sustainability for social development projects: social/institutional and economic. 

Another aspect of sustainability is the effect the project has on the environment and natural resources. 

VI. Progress: is the project achieving the original objectives, or have these changed? 

An evaluation can also question the objectives and design of the project itself. It may be concluded that a project is progressing very well, even though it is far from meeting the original objectives. These may have been too ambitious, or irrelevant. The evaluation may also look at who was involved in setting objectives: was it only project leaders or were staff and beneficiaries also involved? 

5.3.6 The Steps in Doing an Evaluation
Whatever the purpose of an evaluation, or the methodology chosen, there are seven distinct stapes in the process. All the seven phases are critical for provision of useful information.  If the information gathered is not perceived as valuable or useful (the wrong questions were asked) or the information is not credible or feasible (the wrong techniques were used), or the report is presented too late or is written inappropriately, then the evaluation will not contribute to the decision making process.
Step 1: What/Who is it for?
Detailed planning should start well in advance. Check that the plans for evaluation made at the assessment stage of the project are still valid; it may be that the passage of time and the development of the project, or the quality of monitoring, make the original plans redundant. 

Many different people will use the findings of the evaluation exercises. It is therefore necessary to determine at the beginning how the results will be used. This will help to determine the objectives of the exercise, what information is needed, what approach should be used, how the information should be gathered, what degree of accuracy is needed, and how and to whom the results will be presented.

An evaluation is necessary to:

· Assess the objectives and their relevance

· Assess the progress in achieving the objectives

· Evaluate the impact of the project

· Assess the long-term sustainability of the project

· Provide a basis for further decision-making

· Influence donors, governments, and other actors

· Look at external factors that may affect the project

An internal evaluation is used within the organization to bring about improvements in project implementation. An external evaluation is undertaken by outside evaluators, often at the request of donor agencies, because they are usually considered to be reliable, objective, and unbiased.

Step 2: Who will do it?

As noted above in Step 1, internal evaluation is used within the organization to bring about improvements in project implementation and thus project staff can conduct it while external an outside consultant may conduct evaluations.

Step 3: Preparation

In this step, the ground preparations are made for the monitoring or evaluation exercise. This includes finalizing the objectives of the exercise, looking at information already gathered, and deciding on data collection and analysis methods.

· Objectives

For any monitoring or evaluation exercise, objectives should be set depending on the overall purpose of the exercise, and for whom it is being conducted. The objectives should always be SMART.

Objectives for an evaluation include assessments of the following:

· Is the project progressing toward its objectives?

· What has the impact been?

· Who has benefited, and how?

· Are the objectives of the project still relevant?

· Is the project cost-effective?

· Is the project sustainable?

Objectives also include recommendations, such as:

· How the project can be improved

· How the goal and objectives can be changed

· Key questions

Next, key questions to be answered during the exercise should be developed. Key questions should focus the exercise on the objectives of the project or the part of the project being analyzed.

Key questions must always be realistic. Therefore, when formulating the questions for the exercise, it is important to take into account the resources available to answer the question, the importance to the project of answering the question, and what is already known about the issue.

Indicators are integral to the formulation of key questions and how they will be answered. Indicators, which should be developed during the project planning stage, are very useful for the evaluation of the project. These indicators can measure project processes, progress made in achieving the objectives and the project’s impact.

· Background information

Background information about the project is useful when planning evaluation exercise. Worthwhile information to examine includes: a) details about the issue, such as information about the local context, services and resources that already exist, and how the issue affects the target group; and b) details about the project, such as its history, its progress and process, and its impact thus far.

Developing means for obtaining information should include brainstorming about:

· What information is needed?

·  Where can the information be found?

·  What methods should be used for collection?

·  What information is available from previous monitoring or evaluation?

·  What information can be gathered from a field visit?

·  How will the information be analyzed?

·  What skills and technical expertise are needed to gather and analyze the information?

·  What sort of communication skills and language abilities are needed for interviewing people?

·  What equipment will be needed, and how will it be obtained?
· Drawing up the terms of reference (TOR)

Many evaluations suffer from the over-wide scope of the exercise. The terms of reference (TOR) become a shopping list, rather than a guide to focus the work. 

The TOR set out the formal agreements about the evaluation, its scope, purpose, and the methods to be used, and outline the specific tasks of the evaluation team leader. Those managing the evaluation process are responsible for drawing up the TOR. 

Good TOR pave the way for a good evaluation, acting as a point of reference throughout. They should be drawn up well in advance of the date of the evaluation, in order to allow adequate time for planning, selecting and employing evaluators, sorting out the logistics, and briefing everyone involved. The TOR should reflect both the needs of staff and others involved to learn from their experience, and the need of the organizations to improve performance and accountability. Evaluators may help to draw up the TOR and should be asked to review and comment on them before beginning the evaluation. A good evaluator is likely to raise questions about the initial TOR. 

Sample Contents of the TOR

Terms of reference should cover: 

1. Background: purpose and objectives of activity, work, project or program to be evaluated. 

2. Objectives: major issues to be addressed, what the evaluation is expected to find out, the questions to be answered. 

3. Methods: visits, review of documentary material, data collection, interviews, workshops. 

4. Timetable: schedule for the major activities (e.g. pre-visits, field work, writing, feedback) of the evaluation and its completion date. 

5. Products: the products required from the evaluation exercise, (e.g. report, workshop), who is responsible for producing them, who will present them, who the reports are for. The length, format and language of the main report and executive summary should be indicated. The team leader is usually the person responsible for the completion of the formal report. The process of follow-up should be noted. 

6. The evaluation team: the person specifications (mandatory and desired) of each team member, the number of team members, the ideal combination of skills and experience at team level (including language requirements, gender balance, and understanding of gender issues). 

7. Budget and logistics: details of the main expenses (e.g. salaries, expenses, travel, lodging, communications). Financial reporting requirements (e.g. reimbursement for actual, or perdiems). Logistical support being offered (e.g. vehicles, office space, computer facilities, secretarial help), and how, where and by whom this will be made available. 

8. Use of information: extent of confidentiality, ownership of the report. 

9. Terms of reference: for evaluation leader the team leader of the evaluation must be given an individual TOR outlining his/her specific tasks and responsibilities, particularly any writing and managerial tasks. 

Step 4: Collecting information

Collecting information is central to the monitoring and evaluation processes. It includes analyzing existing information, conducting field visits, interviewing people, organizing meetings, and ensuring all key stakeholders are included.

It should be noted that there is no single correct way of conducting evaluation exercise. Ideally, use more than one method for collecting data. Two or three methods that complement each other can provide the most complete picture possible.

Step 5: Analyzing the information

It is very important that the collected data is accurately analyzed. Analysis may include entering data, use of computer projects, recording information, summarizing findings, and translating documents. The analysis should be unbiased, and should take into consideration different points of view. The project planning must be done correctly, as the indicators and tools used during the planning phase will be used again for evaluation.

Step 6: Report preparation, presentation and feedback

I. Drawing conclusions and recommendations

Conclusions can be drawn as a result of the monitoring and evaluation exercises. These conclusions, which are always based on the exercise results, will reflect the information gathered and the course of future directions to take. Conclusions can also reflect differing opinions, if applicable. It is often useful to use case studies or quotes to illustrate points.

Recommendations are then made based on the conclusions.

Recommendations should:

· Propose a course of action

· Demonstrate how, when, and by whom the actions should be taken

· Mention the inputs and resources required for the action

· Discuss obstacles that may be faced in implementation

· Propose follow-up and monitoring systems necessary for ensuring that action is taken

II. Report preparation and presentation

It is best to decide on your report format as early as possible. A mixture of print and visual reports can clarify your messages. The type of report depends on whom it is for. That is the report should be written with the main users in mind: who needs what information in what form?  

There is no set rule about the length of a report, but it should not be so long that nobody would read it! Supporting information should be in the form of accompanying documents, or appendices, rather than overloading the main report.
Sample evaluation report format

Here is an outline of what a report should cover: 

Front cover

· Name of organization, name of project, location

Summary page

· Name of organization, project, and location

· Who carried out the evaluation

· Purpose of the exercise

· Dates it was undertaken

· Date of report completion

· Acknowledgments of those who contributed

Table of contents

Executive summary

· A brief summary of the report, including the goal and objectives of the exercise, who it was for, and how it was undertaken. In addition, conclusions and recommendations should be listed.

Background information

· Information about the local context (political, economic, social) as well as project history, objectives, etc.

Purpose and methodology of the evaluation

· Objectives and key questions

· Data collection methods chosen

· Data collection process, including who was interviewed, where, the duration, etc.

· Any data collection constraints and how they were overcome

Results

· What the findings were (categorized into subheadings)

· Utilization of case studies and quotes

Conclusions

· Based on the results, draw main conclusions which reflect the original objectives and key questions

Recommendations

· What should be done and how it should be undertaken

Appendices (if applicable)

· Data collection methodologies used (e.g. questionnaire, interview format, etc.)

· Actual data collected

· Terms of reference for evaluators

III. Dissemination and feedback

After the report is complete, it should be disseminated to the people for whom it was written (depending on if it is internal or external) and also to all who participated in the process. It is usually best to write a draft report, receive feedback, and then finalize it. The report should then be stored so that it will be available to people currently working on the project, as well as for future projects and evaluation exercises.

Step 7: Follow-up

Follow-ups to recommendations are integral to any evaluation exercise. Thus, when planning an exercise, it is crucial to allow time and resources to be spent on following up the recommended changes and actions to be taken. These actions are extremely important for project improvement. Furthermore, the information must be shared with all concerned parties, so that they are kept informed on your project’s process and impact, and can make any necessary adjustments to their own projects. Results should be shared with all stakeholders.

Summary

The Execution Phase of the project is when the benefits of the investment of time spent on feasibility and detailed planning become apparent and the true value of the plan is seen. During this phase, the Project Manager and Project Team monitor progress against time, cost and quality targets in an efficient way. By having the key information available, the ability to respond quickly to changes or problems should become evident. Information sharing is improved by use of a common process. Based on sound planning, additional benefits will include more effective monitoring and control, improved change control and better risk management.

The Closeout Phase of the project marks the actual completion of the project. The benefits and results are systematically evaluated. The time and effort invested by the Project Manager and team are recognized and rewarded. The learning gained by completing the project is captured for reference to help with the planning of future projects.
There are several phases of conducting and implementing an evaluation. No one stage is more important than the rest. And, as can be seen from the discussion of the role of the stakeholders in both the first step—developing questions—and the last—provision of information—the groundwork laid at the earliest stages can have important implications for the success of the evaluation in the long run.

Evaluation isn’t easy, but there also is very little mystery about the steps that need to be taken and the activities that need to be carried out. While there certainly are technical skills needed to do an evaluation that is helpful and credible—and that is why trained evaluators are important—there is also a lot of “common sense” involved. Sound advice is to blend these two factors—technical skills and common sense. In the best evaluations, both of these inevitably exist.

The next chapter considers practical considerations when planning a specific evaluation exercise. There is advice on drawing up terms of reference, and ensuring better feedback and follow up, including suggestions on presenting evaluation reports. The final part of the chapter covers particular points that evaluators need to consider. 

Check In Progress 5

1. What do you think the difference between monitoring and control?

2. Specify at least five reasons why we need to do documentation or maintain repository.

3. What are the key elements of project closeout?

4. Distinguish between evaluation and monitoring.

5. Monitoring results can be used to: 

6. What occurs in each stage of the evaluation cycle?

7. What items should be included in the evaluation report?

All Chapter Check in Progress Answers Key

Solution for Check in Progress 1

1. A project is a temporary endeavor undertaken to create a unique products or service. A project is a one-time activity with a well-defined set of desired end results (deliverables). It can be divided into sub activities that must be accomplished in order to achieve the project objectives. 

Example

· A new road is a deliverable of a road-building project intended to improve transportation between villages.

· A project is unique and non routine

· A project has a start and finish. 

· A project is bounded by time, cost and quality constraints. 

· A project has life cycle

Program is a collection of projects. The projects must be completed in a specified order for a program to be complete. Because programs comprise multiple projects, they are large in scope than a single project.

For instance, consider a program labeled as “sustainable food security” which might be derived from national objectives of the country as incorporated in its development plan. Its realization requires the identification of the distinct projects such as: supply of improved seeds, use of fertilizers, educating farmers, improving grain marketing, etc. 

Unlike projects, programs have a wider objective. The objective of the program is usually written in broader terms. 

1. Therefore, the three primary objective of project management are to meet specified performance with in budget/cost and on schedule.

2. Key areas to consider when looking at project management are management of time, people, and other resources.

3. Stakeholders are important to a project because: 

· They can be critical in its success or failure ,

· They can have a much better understanding of the feasibility of different actions and the resources required to reach certain objectives than an outsider to the project ,

· Their expectations need to be managed ,

· They can provide important information on the progress of the project .

4. There are six sets of management skills required for project managers to effectively manage a project. These are:-

· Communication skills: includes listening, persuading.

· Organizational skills:  includes planning, goal-setting, analyzing.

· Team Building skills: includes empathy, motivation.

· Leadership skills: includes sets example, energetic, vision (big picture), and delegates.

· Coping skills:  includes flexibility, creativity, patience, persistence.

· Technological skills: includes experience, project knowledge

5. Effective Project Managers: are visionary, technically competent, decisive, good communicator, good motivator, stands up to upper management when necessary, supports team members, encourages new ideas.

6.  The pre-feasibility study should be viewed as an intermediate stage between a project opportunity study and a detailed feasibility study, the difference being in the degree of detail of information obtained and the intensity with which project alternatives are discussed. The structure of pre-feasibility study is the same as that of a detailed feasibility study. 

· A feasibility study should provide all the data necessary for an investment decision
· During our feasibility study we need to group our work into two wide groups. These are:

· Preliminary work Analysis includes idea penetration

· initial screening project marked analysis technical analysis

· financial analysis economic analysis and ecological analysis

Solution for Check in Progress 2

Answer the following exam type questions carefully before you precede this to the next Unit.

1. Often firms adopt a some what casual and haphazard approach to the generation of project ideas. To stimulate the flow of ideas, the following are important:

· SWOT Analysis - SWOT is an acronym for strength, weaknesses, opportunities and threats. SWOT analysis represents a conscious deliberate and systematic effort by an organization to identify opportunities that can be profitably exploited by it. Periodic SWOT analysis facilitates the generation of ideas. 

· Clear Articulation of objectives: The operational objectives of a firm may be one or more of the following:

· cost reduction

· productivity improvement

· increase in capacity utilization

· improvement in contribution margin

· expansion into promising fields

· Fostering a conducive climate - to tag the creativity of people and to harness their entrepreneurial urges, a conducive organizational climate has to be fostered. Organizations successfully use feed back from employee to motivate them to think more creatively. 

2.  The following are the key issues to be consider while discussing screening project ideas 

· Analyze the performance of existing industries. An examination of capacity utilization of industries provides information regarding the potential for further investment.

· Examine the input and output of various industries:

· Review important and export: An analysis of import statistics for a period of five to seven years is helpful in understanding the trend of import of various goods and the potential for import substitution.

· Study plan outlays and governmental guidelines:
· Look at the suggestions of financial institutions and development agencies:

· Identify untilled psychological needs: 
· Investigate local materials and resources: 

· Analyze economic and social trends: 

· Study new technological developments: 

· Draw close from consumption abroad:  entrepreneurs willing to take higher risks may identify projects for the manufacture of products or supplies of services which are new to the country but extensively used abroad.

· Explore the possibility of reviving sick units
· Attend Trade fairs. National and international trade fairs provide an excellent opportunity to get to know about new product and development.

3. To screen out the profitable project idea, the following aspects may be looked into:

· Compatibility with the promoter

· Consistency with governmental priorities 

· Availability of inputs

· Adequacy of market

· Reasonableness of cost

· Acceptability of risk level

4. There are about six source of positive NPV positive 

· Economies of scale - means that an increase in the scale of production, marketing, or distribution results in a decline of the cost per unit. So that the more strong the economies of scale, the greater will be the cost advantage of the existing firms. 

· Product Definition - A firm can create an entry barrier by successfully differentiating its products from those of its rivals. 

· Cost advantages - If a firm can enjoy cost advantage than its competitor, it can be reasonably assured of earning superior returns.

· Marketing Reach - it means an effective market penetrating mechanisms. A penetrating market reach is an important source of competitive advantage. 

· Technological Edge - Technological superiority enables a firm to enjoy excellent returns.

· Government Policy - a government policy which shelters a firm from competition enables it to earn superior returns.

Solution for Check in Progress 3

1. Payback Period: if the project starts with a capital outlay of Birr 25,000, the payback period is the time to cover this initial outlay from the cash flow. In this case it will take 3 years. 

The total cash flow at the end of the third year will be Birr 25,000 (5,000 + 7,000 + 13,000). The initial investment will be recovered at the end of the third year. Thus, the payback period is 3 years.

2.  Return On Investment: the return on investment is determined from the following expression: 

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


                            

   Number of years invested

The total gains the same as the total cash flow during the life of the project: 5,000 + 7,000 + 13,000 + 16,000 = Birr 41,000

The total outlay is the same as the initial investment, which is given i.e. Birr 25,000. The number of years of the investment is 4 years.

Annual Profit    =  41,000 – 25,000

                                                           4




                   =   Birr 4,000

The annual return on investment is the annual profit expressed as a percentage of the initial investment.

Return on Investment     =  4,0000  x   100 = 16%



                                           

  25,000



    
  
  



          = 16%
3.  Net Present Value: Using the table below, transfer the discount factor at 15% from the discount table, then multiply the cash flow by the discounting factor and sum the present values.

The NPV solution is provided in the following table.

                     Table 2.23 : NPV Solution

	Years
	Discount Factor

(15%)
	Project Cash Flow
	Present Value

	0
	1.00
	(25,000)
	(25,000)

	1
	0.8696
	5,000
	4,348

	2
	0.7561
	7,000
	5,293

	3
	0.6575
	13,000
	8,548

	4
	0.5718
	16,000
	9,149

	
	
	NPV
	2,338


4.   Internal Rate of Return (IRR): the IRR values the same as the discount factor when the NPV is zero. The IRR figure is found by varying the discount factor until the NPV is zero. The first guess is often is stable in the dark, but it will indicate which way to go. If the NPV is positive increase the discount factor and if the NPV is negative decease the discount factor. 

Let’s start with a discount factor 16%.

                 Table 2.24: NPV Discount Factor 16%

	Years
	Discount Factor

(16%)
	Project Cash Flow
	Present Value

	0
	1.00
	(25,000)
	(25,000)

	1
	0.8621
	5,000
	4,311

	2
	0.7432
	7,000
	5,202

	3
	0.6407
	13,000
	8,329

	4
	0.5523
	16,000
	8,837

	
	
	NPV
	1,679


The NPV is still positive at 16%. Lets try with 17%.

                  Table 2.25: NPV Discount Factor 17%

	Years
	Discount Factor(15%)
	Project Cash Flow
	Present Value

	0
	1.00
	(25,000)
	(25,000)

	1
	0.8547
	5,000
	4,274

	2
	0.7305
	7,000
	5,114

	3
	0.6244
	13,000
	8,117

	4
	0.5337
	16,000
	8,539

	
	
	NPV
	1,044


NPV is still positive. Try with 18%

       Table 2.26: NPV Discount Factor 18%

	Years
	Discount Factor

(15%)
	Project Cash Flow
	Present Value

	0
	1.00
	(25,000)
	(25,000)

	1
	0.8696
	5,000
	4,238

	2
	0.7561
	7,000
	5,024

	3
	0.6575
	13,000
	7,912

	4
	0.5718
	16,000
	8,253

	
	
	NPV
	430


Now NPV becomes closer to zero. Increase the discount factor by 1 percentage.

                   Table 2.27: NPV Discount Factor 19%

	Years
	Discount Factor

(15%)
	Project Cash Flow
	Present Value

	0
	1.00
	(25,000)
	(25,000)

	1
	0.8696
	5,000
	4,202

	2
	0.7561
	7,000
	4,943

	3
	0.6575
	13,000
	7,714

	4
	0.5718
	16,000
	7,979

	
	
	NPV
	(162)


NPV becomes negative but closer to zero.

Solution: The discount factor is increased in 1% steps until the NPV goes negative. The IRR, therefore, lies between 18% and 19%.

The exact IRR can be obtained using the following formula: 
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Solution for Check in Progress 4

1. the most important parts of a communication plan are:
· Report or Document - Identify the specific report or document.

· Prepared by - Identify the person responsible for preparing the report.

· Information Provider - Identify the person(s) providing the information for the report or document.

· Distribution Group - Identify the group(s) that will receive the report or document.

· Transmittal Method(s) - Identify how the reports or documents will be distributed.

· Distribution Frequency - Identify how often the reports or documents will be distributed.

· Storage and Disposition - Explain how the reports or documents are stored (filed) and how the reports or documents will be disposed of when no longer needed.

2. The purpose of the change control plan is to define how the project will control changes to the project, including changes to project scope, deliverables, finances, milestone or resources. It structures and directs management’s actions toward reaching an informed and timely decision on requests for such changes.

3.
There are four benefits of developing a project plan:

· it can be used as a guide for execution

· it can be used as a guide for control

· it provides a basis for communication with stakeholders

· it provides a basis for commitment on a project

4.
Project plan communicates project activities in terms of: 

· What tasks will be performed; 

· Who will perform the tasks; 

· When will the tasks be performed; 

· What resources will be applied to accomplish the tasks; and 

· How the tasks will be sequenced.

5.
The sequence of activities takes place in core planning process is described as follows:

· The process begins with the review and refinement of the project scope and objectives formulated in the initiation phase.

· The work breakdown structure (WBS) is built from the refined project scope and objectives. 

· The organizational breakdown structure (OBS), the sequencing of activities, and the resource plan are established based on the WBS Development of the resource plan also requires input from the OBS. 

· A project schedule is developed. Project schedule development is dependent on input from the resource plan and activity sequencing processes. 

· The budget plan is developed using the information provided by the project schedule and resource plan provide input to process.

· Finally, the performance planning is developed with input from the refined scope and objectives and the budget plan. 

6. The Network diagram is:

Solution for Check in Progress 5

1. Control of the project is exercised through formal and informal processes exercised by the project manager, project team, and stakeholders. The process of conducting reviews and monitoring reports exert a degree of control over the project.  Monitoring is concerned mostly with project activities, and concentrates on the short-term performance compared with the project plans. Monitoring is a continuous process, while evaluation is a periodic event. 
It is a continuous, methodical process of data collection and information gathering throughout the life of a project. The information collected can be used for regular evaluation of progress, so that adjustments can be made while the work is going on.  Monitoring is also used to mean the systematic 'tracking' of a particular condition, or set of conditions to identify trends. 

2. The five key reasons for documentation: 

· Reference for future changes in deliverables. 
· Historical record for estimating duration and cost in the future projects, activities and tasks.
· Training resource for new project managers. 
· Input for further training and development of the project team.  
· Input for performance evaluation by the functional managers of the project team members. 

3. Key elements of project closeout:

· Turnover of project deliverables.

· Redistributing resources - staff, facilities, equipment and automated systems.

· Closing out financial accounts.

· Completing, collecting, and archiving project records.

· Documenting the successes of the projects.

· Documenting lessons learned. 

· Conduct post implementation review.

4. The difference between monitoring and evaluation

· Monitoring measures whether the project is on track; 
· Evaluation questions whether it is on the right track; 
· Monitoring is concerned mostly with project activities, and concentrates on the short-term performance compared with the project plans.
· Evaluation looks more at the overall project purpose/objectives, and examines longer-term effects of the project. 
· Monitoring is a continuous process, 

· While evaluation is a periodic event. 

· In monitoring, information for 'tracking' progress against previously agreed plans and 'milestones' is routinely gathered. 

· Evaluation uses information gathered during regular monitoring, but may need other information as well.

5. The key uses of evaluation

· To improve performance 

This is 'formative' evaluation, helping to 'form' or shape work while it is still going on. This kind of evaluation is useful for those directly involved in, or in charge of work

· To make choices and decisions 

This is 'summative' evaluation, a summing-up of a project to make a judgment of how effective it has been in achieving results.

· To learn lessons 

The prime purpose of an evaluation may be learning, so that the results can be shared within a project, between projects, between organizations and so on. 

· To increase accountability 

Evaluation can improve accountability at the management level by reporting on the management of inputs, results, etc, and by reporting to stakeholders in the form of impact assessment.

6. Stages of the evaluation cycle

· Gather information's from monitoring activity.

· Gather information from other sources.

· Analyze the information in a useful manner.

· Recommendation.

7. Items included in evaluation report: 

· Front cover

· Summary page

· Table of contents

· Executive summary

· Background Information

· Purpose and Methodology of evaluation

· Results

· Conclusions

· Recommendations

· Appendices 
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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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Fig 4.1: Hierarchal visualization of the work breakdown structure
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Fig 4.9 Draft Gant Chart: Example Computer Project
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