CHAPTER FOUR - PROJECT PREPARATION (FEASIBILITY STUDIES)

4.1 Market and Demand Analysis

The first step in project analysis is to estimate the potential size of the market for the product proposed to be manufactured and get an idea about the market share that is likely to be captured.

The key steps involved in market and demand analysis are organized into seven sections as follows.

1.  Situational analysis and specification of objectives

2. Collection of secondary information

3. Conducting market survey

4. Characterization of the market

5 . Demand forecasting

6 . Uncertainties in demand forecasting

7. Market planning.

The key steps in market and demand analysis and their inter-relationships are illustrated in the figure below:
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1. Situational Analysis and Specification of Objectives 

A situation analysis provides one with the current status of the key aspects of the market and is participants. The aspects include customers, competitors, and middlemen. It analyses the characteristics of this aspects such as customer’s preferences and purchasing power, strategies and actions of competitors, and practices of middlemen. A situation analysis may generate data that will provide a vague idea of the market and provide a basis for rough demand and revenue projection. If the situation analysis points a promising picture for the project, a formal market study is warranted to provide more accurate and reliable data that can be used for investment decision making.

To carry out such a study it is necessary to specify the objectives as clearly and as comprehensive as possible. A common approach to do this is to structure them in the form of questions. To illustrate suppose Sony Corporation developed technology to produce superior plasma television set and the management wants know where and how to market the TVs. The objectives of the market and demand analysis may be to answer the following questions:

a) Who are the buyers of the TVs?

b) What is the current demand the TVs?

c) How is the demand distributed geographically and seasonally?

d) What is the component demand of TVs of various sizes? 

e) What prices will the customers be willing to pay for the superior TVs?

f) What price and warranty will ensure acceptance?

g)  What distribution channels are the most suited for the TVs and what margins will induce distributors to carry it?

h) What are the prospects for immediate sales?

2. Collection of Secondary Information

Information may be obtained from secondary and /or primary sources. Secondary information is information that has been gathered in some other context and is already available. Primary information, on the other hand, represents information that is collected for the first time to meet the specific purpose on hand. Secondary information provides the base and the starting point for the market and demand analysis.
General sources of Secondary information:

The important sources of secondary information that is useful for market and demand analysis are as follows:

a) National level Report prepared by the Government

b) Plan Report by the government

c) Statistical abstract

d) Economic Survey

e) Annual Reports by the Ministry

f) Bulletin of Banks

g) Publication of Advertising agencies

h) Other publications

Secondary information should be used with great caution. Its reliability, accuracy, and relevance for the purpose on hand should be determined before use. 

3. Conduct of Market Survey

Secondary information, though useful often, does not provide a comprehensive basis for market and demand analysis. It needs to be supplemented with primary information gathered through a market survey, specific to the project being appraised. The survey could be a census; where the entire population is covered   or a sample survey; only a proportion of the population is covered. Census studies are prohibitively costly and infeasible because proper sampling can produce the same or even more accurate results than census studies. Information sought in a market survey may cover one or more of the following areas:

a) Total demand and rate of demand growth 

b) Demand in different segments of the market

c) Income and price elasticity of demand
d) Motives for buying
e) Purchasing plans and intentions 
f) Satisfaction with existing product

g) Unsatisfied needs
h) Attitude towards various products

i) Social economic characteristics of buyers

j) Customer preferences etc
Steps in a sample survey:

Typically, a sample survey consists of the following steps.

· Select the sampling scheme and sample size.

· Develop the questionnaire

· Recruit and train the field investigators

· Obtain information as per questionnaire from the sample respondents

· Scrutinize the information gathered

· Analyze and interpret the information.

The results of a market survey depend on the following: representativeness of the sample, precision and adequacy of the questions, comprehension of the questions by the respondents, honesty of the respondents in answering the questions, integrity of the investigators and appropriateness of data analysis methods.
4. Characterization of Market 

Based on the information gathered from the secondary information survey and the market survey, the market for a product may be described in terms of the following:

a) Effective Demand; Past and Present: In competitive markets effective demand is the apparent consumption which is defined as: production + imports – exports – changes in stock level. This figure has to be adjusted for the consumption of the product by the producers. Consumption series can be computed.
b) Breakdown of Demand: Total / aggregate demand may be broken in to different segments which may be defined by: nature of product; consumer groups; geographical region etc

c) Price: It may be wise to distinguish between the following prices: manufacturer’s price; wholesaler’s price; retail price etc
d) Methods of Distribution and Sales Promotion: Since methods of distribution and sales promotion vary among different products, it will be helpful to describe the fore going aspects for the product on hand.
e) Consumers: Consumers may be characterized demographically using such attributes as age, income, sex etc or attitudinally using such attributes as preferences, habits, intentions etc
f) Supply and Competition: The location, present production, planned expansion, capacity utilization level of competitors is crucial information. Substitutes and near substitutes should be noted too.
g) Government Policy: The role of the government in influencing the market and demand of a product may be significant; as such government policies and legislations that have an impact on the product should be spelt out
5. Demand Forecasting

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

a) Qualitative Methods 

(i) Jury of executive opinion method: under this method opinions are sought from a group of managers on the expected future sales they are then translated into sales estimates 
(ii) Delphi method: opinions are sought from a group of experts who don’t know the identity of each other, any divergent opinions are then mailed back to back for further opinion until a consensus is obtained.
b) Time Series Projection Methods

(i) Trend projection method: This involves determining the trend of consumption by analyzing past consumptions data and then projecting future consumption by extrapolating the trend. The most common method of extrapolation is the linear regression. This is given by the expression 
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b = slope / gradient. Given by the expression;
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a = Y intercept. Given by the expression;
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Illustration: Assume the following are the demand figures (Y) for the past six years (T)
	T
	1
	2
	3
	4
	5
	6
	∑T= 21
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	T2
	1
	4
	9
	16
	25
	36
	∑ T2=91
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The forecasted demand 3 years from now, which will be year 9 from our analysis will be:
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(ii) Exponential Smoothing Method: the forecasts from the preceding method may be modified by exponential smoothing if large deviations of the forecasts from actual values are noted. If the forecasts value for year t, (Ft), is less than the actual vale for year t, (St), the forecast for year t+1 (Ft+1), is set higher than Ft. If Ft >St, Ft+1 is set lower than Ft. 
In general
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smoothing parameter chosen so as to minimize the deviation (error) and ranging from 0 to 1, and et = deviation (error) in the forecast for year t, given by St - Ft.
(iii) Moving Average Method: under this method, the forecast for the next period is equal to the average of the sales for several preceding periods.
Where Ft-1 = forecast for the next period 

           St  = sales for the current period

           n = period over which the averaging is done 
c) Casual methods

Casual methods seek to develop forecasts on the basis of cause-effect relationship specified in an explicit quantitative manner examples include 
(i) Chain ratio method: potential sales of a product may be estimated by applying a series of factors to measure aggregate demand. E.g. in estimating the aggregate for a bread shaver in Ethiopia, one may begin from the number of adult male population; say 15 million, this is then multiplied with the proportion of males using shavers say 0.3. This gives 4.5 million as the male population using shavers. This figure is then multiplied by average number of shavings market that the firm could capture. Say 0.35 to give 1.575 million as the potential sales for the shavers.

(ii) Consumption level method: this is useful for products that are directly consumed. It estimates consumption on the basis of elasticity of demand and income elasticity of demand (E1) is measured as follows:
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Where: 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

The projected per capital demand is then given as (present per capital demand) [1+ (per capital change in income level) (income elasticity of demand)]

Illustration: The following information is available on quantity demanded for teff and income level of Ethiopian Q1 = 50, Q2=55, l1=1000, l2= 1020. The projected annual per capital income five years from now is expected to be 5% higher and the present per capital demand for teff is 50 kg. If the population is estimated to be 70 million in five years, what will be the aggregate demand for teff in five years? 
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Projected demand = (50) [1+ (0.050) (4.81)] =62.025 kg

Aggregate demand = Projected demand x Projected population 

                               = 62.025×70m = 4341.75 million kg

(iii) End use method (consumption coefficient method): This method is suitable for intermediate products. It involves the following steps. 

a) Identify the possible uses of the product 

b) Define the consumption coefficient for the product for various uses

c) Project the output levels for the consuming industries.

d) Compute the aggregate demand for the product by multiplying the consumption coefficient of the various uses with their respective projected outputs and then summing up the projected demands for the various users

(iv)  Leading indicator method: leading indicators are variables which changed ahead of other variables (the lag variables). Hence the changes observed in the lead variables may be used to predict changes in the lagging variables. In this method, appropriate leading are first identified then the relationship between the leading indicators and the lag variables is established. For example, the change in the level of urbanization (a leading indicator) may be used to predict the change in the demand for air conditioners (a lagging variable).
(v) Econometric method: this involves mathematical presentation of economic relationships derived from economic theory. It may be in the form of single or simultaneous equations.

5. Uncertainties in demand forecasting 

Demand forecasting is subjected to error and uncertainly that arise from three main sources  

(i) Data about past and present market lack standardization, few observations influence abnormal factors etc.

(ii)  Methods of forecasting inability to handle unquantifiable factors, unrealistic assumption excessive data requirement etc.

(iii)  Environmental changes shift in government policy international development, discovery of new sources of raw materials.  

6. Market planning 

 The following are the steps followed in market planning

a) Current marketing situation. This deals with: 

i). Market situation e.g. size growth rate etc.

(ii) Competitive situation e.g. the competitors objectives strategies strengths etc.

(iii) Distribution situation e.g. distribution capabilities of competitors 

(iv) Macro-environment e.g. social, political economic technological variables etc.

b) Opportunity and issue analysis. In this section SWOT analysis is conducted
c) Objectives. Objectives which have to be clear, specific and achievable are spelt out 
d) Marketing strategy. The marketing strategy covers the following: Target segment, positioning, product line, price, distribution, sales force, sales promotion and advertising.
e)  Action program. This entails operationalizing the strategy in to time phased activities. 
4.2 Raw Materials and Supplies Study

The selection of raw material and supplies depends primarily on the technical requirements of the project and the analysis of supply markets. Important determinants for the selection of raw materials and factory supplies are environmental factors such as resource depletion and population concerns, as well as criteria related to project strategies for example, the minimization of supply risks and the cost of materials inputs.  

In order to keep the cost of the supply low, key aspects are to be identified and analyzed in terms of requirements availability, cost, and risks which may be significant for the feasibility of a project. The approach taken in this respect is first to classify the raw materials and supplies then to specify the requirement, check there availability, and then estimate their cost.  

1. Classification of Raw Materials and Supplies

a) Raw Materials (Unprocessed and Semi Processed)
i. Agricultural Products: The quality, present & potential must be identified. In food processing industries, only the marketable surplus of agricultural products should be viewed as basic raw materials, after meeting the consumption and sowing requirements. In the case of commercial crops the market surplus is the total production minus sowing requirements. In order to estimate the supplies and availability of agricultural products it may be necessary to collect the data on past crops and their distribution by market segment. Projects based on agricultural produce to be grown in the future may call for actual cultivation on experimental farms under varied conditions.
ii. Livestock and Forest product: In most cases of livestock product and forest resources, specific surveys are called for to establish the viability of an industrial project.
iii. Marine Product: For marine based raw materials, the major problem, to assess the potential of availability, the yields and the cost of collection. Availability of marine products may not only depend on ecological factors but also on national policy and bilateral and multilateral arguments
iv. Mineral products: Detailed information on the proposed exploitable deposit is essential. Unless the reserves are known to be very extensive, the study should give details of the viability open cast or underground mining, the location, size, depth and quality of deposit and the composition of the ore with other elements i.e. impurities. A detailed analysis of physical, chemical and other properties of the subject ore be processed and the results ought to be incorporate in the feasibility report.
b) Processed Industrial Materials and Components

Such inputs can be generally classified under base metals; semi processed materials relating to a wide variety of industries in different sectors and manufactured parts, components and subassemblies for assembly-type industries, including a number of durable consumer goods and engineering goods industry. In all these cases, it is necessary to define requirements availability and costs in some detail to ensure that the specification in the case of the two latter categories suit the production programs envisaged for the projects.

For base metals availability during a particular time may depend on unstable international markets, as such their substitutability should be carefully examined.  In case of process intermediates a careful analysis of their external availability and cost couple with the implication of their domestic manufacture should be made. While the same considerations prevail for assembly-type industries, backward linkages considerations should be made.

c) Factory supplies

i) Auxiliary Materials and Utilities

A part from basic raw materials and processed industrial materials and components all manufacturing projects require various auxiliary materials and utilities, usually subsumed as factory supplies. A detailed assessment of the utilities required (electricity, water, steam, compressed air, fuel, effluent disposal) can only the made after analysis and selection of location, technology and plant capacity, but a general assessment of these is a necessary part of the input study. 

An estimate of utilities consumption is essential for identifying the existing sources of supply and any bottlenecks and shortage that exist or are likely to develop so that appropriate measures can be taken to provide for either internal or external additional supplies in good time. 

ii) Packaging materials and containers: All types of containers and packaging materials serve in principle the following two purposes: physical holding and protection of a product (semi-finished) and achieving the marketing objectives defined in the marketing concept. 

d) Recycled Waste

The issue of waste disposal is assuming increasing importance in developing countries, depending on the type of production process. Waste combustion of high-risk waste is technically feasible provided adequate measures are taken and appropriate technologies are applied. The disposal of effluents is technical feasible provided the appropriate installations have been selected.

e) Spare Parts

In spite of regular maintenance all machinery and equipment will finally break down after a certain lifetime. Various spare parts will be required to keep a plant in operation. The importance of correctly identifying essential spare parts, the quantities required and available suppliers cannot be overemphasized because interruption of production owning to lack of essential spare parts is often the reason for projects failure. 

f) Supplies for Social and External Needs

A remote location or some other reason might require the project (or the company) to provide and pay for foodstuffs, medicine, clothing, education and training materials etc. for the employees and perhaps also their families. Sometimes it may be necessary for the investing company to take responsibility for maintenance of external infrastructure.

2. Specification of Requirements

In order to estimate the requirement of materials and supplies during the future operation of the plant, such requirements should be identified, analyzed and specified in the study both quantitatively and qualitatively. A number of factors could have a strong influence on the type, quantities, and qualities of the project inputs in particular the following: 

a) Socio- economic factors: social and cultural environment, socio economic infrastructure (social and economic policies and regulation infrastructural service, transport and communications system etc) 

b) Commercial and financial (business) factors: projects size, skills and production of the labor force, market demands regarding product quality, product mix, competition for material supplies and services etc. 

c) Technical factors: type of industry, technology and production process, type machinery and equipment, production capacity and estimated production etc.

Normally specifications will be based on preliminary project design, and only when the detailed specifications of the inputs available are known, the final engineering design of the project can be prepared. However, it is very important to consider during this stage of project design that there exists not only a relationship between material input and engineering design, but also interdependence with the market and marketing concept location aspects and the availability of human resources.

3. Availability and Supply
The source and the constant availability of basic production materials are crucial to the determination of the technical and economic viability as well as the size of most industrial projects. A feasibility study must show how the materials and inputs required will be provided. General availability, data about materials potential users and supply sources and programs will have to b analyzed and described. A final assessment of input requirement can be made on only after the plant capacity as well as the technology and equipment to be used are defined. 

If a basic input is available within a country, its location and the area of supplies, whether concentrated or dispersed should be determined. The alternative uses likely to be made of such materials and the consequent impact on availability should be assessed for the project in question. The question of transportability and transport costs should be carefully analyzed. When the basic material has to be imported either in whole or in part, the implication of such imports should be fully assessed. First the sources of imported inputs have to be determined. Secondly, the uncertainly of inputs should be sated. Thirdly, the implication of domestic production of basic materials that was being imported should be analyzed. In most developing countries such production is accompanied by imported control and user industries have to adjust to domestic supplies of basic materials. 

Input Alternatives

In many projects different raw materials can be used for the same production. When this is the case of the raw materials must be analyzed to determine which is most suitable taking all relevant factors in to consideration. If alternative materials are used, discussion should be also including an assessment of the environmental impact of each material.

4. Supply Marketing and Supply Program

Supply marketing 

The objectives of supply marketing are basically cost minimization, risk minimization (reliability of supplies) and the cultivation of relation with supplier.

Supply Program

The overall purpose of the outline of a supply program in the feasibility study is to show how supplies of materials and inputs will be secured. Evidence should be presented to justify the assumption and suggestions. Cost estimates should be based on the supply program presented. A supply program should deal with the following:

a)   Identification of Supplying Sources and Suppliers 

In the identification of a particular key supplier, consideration should be given to its geographical location, ownership, main activities, financial strength and profitability, production capacity, output over the last years, key customers and business experience with the type of products and the country concerned. An estimate of the level of priority that the supplier is likely to give the contract is crucial. 

a) Agreement and Regulations

Letter of intent regarding supply contacts and obligation should be referred to and the general terms of suggested agreements, such as period of validity, payment terms, currency conditions and guarantees, outlined. Import policies and regulations including application procedures for obtaining import licenses validity periods, permits to acquire or use foreign currency possible tax exemptions, and duty free imports, the existence of import restrictions etc., should be described and their consequences for the project analyzed.

b) Means of Transport 

Means of transport for key materials and inputs by air, water, road or rail should be identified in the study. The availability, capacity, reliability and technical condition of the facilities must be analyzed. The study should consequently not only identify existing means of transport but also analyze their condition, describe how they can be used and suggest measures to be taken by the company concerned in order to obtain some confidence on the level of reliability and capacity. Loading and unloading facilities should be analyzed too.

c) Storage 

Storage facilities are usually required at the plant, but may also be needed at ports, railway stations, or other places. The study should indicate the capacity of such facilities describe their utilization and present estimated quantities to be stored on the basis of anticipated production levels and delivered of materials and inputs

d) Risk Assessment 

Identification and assessment of risks and uncertainties in the supply program should be presented. A distinction should be made between external and internal project risks factors, including failure of suppliers to meet their obligations, delayed consignments, supply shortages, quality defects, transport breakdown, utility malfunctions, strikes, climate variations, changed import regulations and shortages of foreign exchange for imports.

5. Costs of Raw Materials and Suppliers

a) Unit Costs 

Not only the availability but also the unit costs of basic materials and factory supplies have to be analyzed in detail as this is a critical factor for determine project economies. In the case of domestic materials current prices have to be viewed in the context of past trends and future projections of the elasticity of supply. 

The cost of alternative means of transport should also be considered. For imported materials and inputs CIF prices (including costs, insurance and freight) should be invariably be adopted together with clearing charges (including loading and unloading) port charges, tariffs, local insurance and taxes, and costs of internal transport to the plant. 

     b)   Annual Costs 

Estimates of annual operating costs for materials and supplies are to be made. The price basis for the estimates (price level, quotations from suppliers, world market prices comparisons with similar inputs in other projects etc) should be stated in order to enable the reader to check their reliability. 

It should be made clear whether the cost estimates refer to a hypothetical level of production at full capacity utilization during the operation phase or to the first year (or some other year) of operation phase according to the time schedule for project implementation.

Some costs vary with the production level the plant in question, while others are more or less fixed. Taking into consideration the expected variations in the proposed plant it is advisable to divided cost item in to variable and fixed costs.
Costs estimates for materials and inputs can be expressed either as the cost per unit produced or in terms of a certain production level for, example 100,000 units per year. The later alternative can also be expressed as full capacity utilization which is equivalent to a certain production level. In either case, it will be possible to carry out a sensitivity analysis of different levels production and of capacity utilization in the financial calculations.
When calculating indirect costs, the amounts resulting from environment protection and population control measures should be established per production or per accounting period, whichever is appropriate. In order to arrive at the total operating costs by product as well as by total costs per year, the estimated costs per unit are multiplied by the total number of unit to be produced.

c) Overhead Costs of Supplies

When estimating material and input requirements of the project, the project planner has to plan not only for the level of production cost center but also at the level of service, administration and sales cost centers.    

4.3 Location, Site and Environmental Impact Assessment 

The choice of location should be made from a fairly wide geographical area, within which several alternatives sites can be considered. For each project alternatives the environmental impact of erecting and operating the industrial plant should be assessed.

The main criteria or key requirements for selecting proper locations and sites should always be identified at an early stage of the study. The quantitative analysis of these key requirements would then allow the assessment of a number of potential locations and sites and the rejection of those not fulfilling the key requirements. The remaining alternatives are then subject to a more in depth qualitative and quantitative analysis of technical and financial criteria including social, environmental and economic aspects of location and site selection.  

4.3.1 Location Analysis

Location analysis has to identify a location suitable for the industrial project under consideration. The feasibility study should also indicate on what grounds alternatives locations have been identified and give reasons for leaving out other locations that were suitable but not selected. 

Traditional approach to industrial location focused, on the proximity of raw materials and marketing’s, mainly with a view to minimizing transport costs. The modern view requires consideration of commercial, technical and financial factors, but also of the social and environment impact a project might have.

Key Factors in Location Analysis

1. Natural environment, geographical conditions and project requirements.

2. Ecological impact of the project, environmental impact assessment 

3. Socio-economic policies, incentives and restrictions and government plans and policies 

4. Infrastructural service, conditions and requirements, such as the existing industrial infrastructure, the economic and social infrastructure the institutional framework, urbanization and literacy. 

The strategic orientation of the choice of suitable locations requires an assessment of market and marketing aspects, the availability of critical projects inputs such as raw materials and factory supplies, technical project requirements, the types of industry, technological and process characteristics, products or outputs, size of the plant, organizational requirements and management structure.
      1. The Natural Environment 

Climatic conditions a part from the direct impact on project costs of such factors as dehumanization, air conditioning, refrigeration or special drainage, the environmental effects may be significant. Information should be collected on temperature, rainfall, flooding, dust, times and other factors for different locations. 

Climatic conditions are relevant in different ways; means of transport may become less reliable for products to distant markets. The construction, operation and management of the plant may be less efficient or more expensive if adequately skilled labor force is reluctant to work in areas with extreme climate conditions.  Climate conditions can be specified in term of air temperature, humidity, sunshine hours, winds, precipitation hurricane, risk etc. 

Geophysical aspects are in general more relevant for the selection of suitable sites. There include soil, water levels, and a number of special site hazard such as earthquakes and susceptibility to flooding all of which extend over grater areas.   

Ecological requirements: some projects may not have a negative environmental impact themselves but rather be sensitive to such effects.  Management and workers may be reluctant to work in a factory located in a polluted area with health risks. 

  2. Environment Impact Assessment 

The site environment impact analysis will cover the impact of the project and the alternatives (in terms of size, technology etc) on the surrounding area, including its population, flora and fauna. This analysis should be integrative and interdisciplinary, assessing the overall impact which taking into account the synergetic effects of inter-linked systems.   

Environmental impact assessment is part of the project planning process. Through statute or practice, it is an integral part of feasibility analysis. Environmental benefits or costs of a project are usually externalities or side effects that affect the society in whole or in part.        

In countries where the analysis of environmental impact is required by law, the usual procedure is for the promoters of the projects to prepare an extensive environmental impact statement.

Where such legal provision for environmental protection do not yet exist an environmental impact assessment should be made in the interest of the investor, in particular when the intention is to apply for international financing. A growing consciousness and concern for environmental problems and ecological consequences have in fact become noticeable worldwide. Therefore, trends anticipated in the industry life cycle should also be considered in investment planning especially for industries with high potential environmental impact. Unexpected costs for later plant adaptations, conservation, rehabilitations or even the shutdown of operations can be avoided or minimized to countries where environmental protection standards and guidelines are not yet defined. 
Environment Conflicts

Some projects may have environment that will obviously rule out certain locations.   Environmental conflicts might also lead to compensation claims, substantial costs for purification equipment, and possibly a risk that the plant will have to be closed down. The potential risks related to the location of projects that have negative environmental impact must be seriously considered in the feasibility study. Including potential conflicts with existing and future neighboring industries, urban settlements and other elements should be identified and analyzed in so far as they may affect the investment decisions. 

Objectives of Environmental Impact Assessment 

The general objective of environmental impact assessment in, project analysis is to ensure that development projects are environmental sound.   

The specific objectives of environmental impact assessment are as follows:

· To promote a comprehensive, interdisciplinary investigation of environmental consequences of the project and its alternatives for the affected natural and cultural human habitat.

· To develop an understanding of the scope and magnitude of incremental environmental impacts (with and without the project) of the proposed projects for each of the alternatives project designs.

· To incorporate in the designed any existing regulatory requirements 

· To identify measures for mitigation of adverse environmental impacts and for possible enhancement of beneficial impacts.

· To identify critical environmental problems requiring further investigation 

· To assess environmental impact quantitatively and qualitatively, as required, for the purpose of determining the overall environmental merit of each alternative.   
 3. Socio-Economic Policies 

a) Role of Public Policies 

Government regulations and restrictions may be critical for the location of project.  Project with certain characteristics may be allowed only in certain regions.

Even when public policies are not very restrictive on industrial growth in particular areas or regions, knowledge of location policies is necessary to enable the various concessions and incentives that may be a part of such policies to be adequately considered. 

Investment in export processing zones and other specified regions are sometimes exempted from taxes or would benefit from other types of subsidy 

b) Fiscal and Legal Aspects 

The legal, regulations, and procedures applicable for alternatives locations should be defined. The corporate and individual income taxes, exercise duties, purchase taxes and other national or local taxes should be ascertained for different locations together with the incentives and concessions available for new industries. 

4. Infrastructural Conditions 

a) Infrastructure dependence 

i) Technical infrastructure

ii) Transport and communication 

b) Factory supplies    

i) Effluent and Water 

ii) Electricity 

iii) Fuel 

c) Human resources 

d) Infrastructural service 

e) waste disposal 

Resources or Market Orientation

Criteria to location selection is the impact on a particular project of factors such as the availability of raw material and inputs the proximately of centers of consumption and the existence of basic infrastructure facilities. Project based on specific raw materials are for obviously reasons located at the source. 

The simplest location model is to calculate the transport, production and distribution costs at alternative locations determined principled by the availability of raw materials and principal markets. 

For projects that are not unduly resources or market-oriented optimum, location could well combine reasonable proximately to raw material and markets, favorable environmental condition, a good pool of labor, adequately power and fuel at reasonable cost, equitable taxes, good transports, adequate water supply and facilities for waste disposal. 

  Assessment of Location 

As far as the financial feasibility of alternative locations is concerned, the following data, as well as related financial risks, should be assessed

·  production costs (including environmental protection costs)

·  Marketing costs.

·  Investment costs (including environmental protection)

·  Revenues 

·  Taxes, subsides, grants and allowances

·  Net cash flows 

Site Selection

Once the location is decided upon, a specific project site and, if available, site alternative should be defined in the feasibility study. The structure of site analysis is basically the same for location analysis and the key requirement, identified for the project give guidance also for site selection. For sites available within the selected are the following requirements and conditions are to be assessed.

· Ecological condition on site (soil, site hazards climate etc.)

· Environmental impact (restrictions,  standards, guidelines,)

· Social-economic conditions (restrictions, incentives, requirements)

· Local infrastructure at site location (existing, industrial, infrastructure economic  and social infrastructure, availability of critical project  impact such as labor and factory supplies) 

· Strategies aspects (corporate strategies regarding possible future extension, supply and marketing policies.

·  Cost of land 

· Site preparation and development, requirement and costs  

Requirements and Relevant Factors 

Site Requirement 

A project may depend on particular site condition, which should be identified and described in the feasibility study.

i) Cost of land 

ii) Construction requirements 

iii) Local conditions-infrastructure 

The availability and cost of electricity is common for most sites within a given location. 

 Transport is very important when comparing the suitability of different sites. Where water is requirement for the manufacturing processes such assessment is more important and the source and cost of the water supply has to be estimated at alternatives sites. 

iv) Effluent and waste disposal 

The disposal of effluent may be a problem for many industries. The possibilities for effluent disposal at different sites should be carefully studied bearing in mind the type of effluent 

v) Human resources 

Recruitment of managerial staff and labor may be a critical factor for the viability of a project. The study must therefore pay carefully attention to the question of labor availability, conditions related to recruitment and facilities for training. It may be necessary to develop a social infrastructure next to the envisaged site like housing, primarily school, medical and social centers to attract the requirement staff and labor force. 

4.4 Production Program and Plant Capacity 

4.4.1 Production program

Production program consist of the whole range of project activities and requirement, including production levels to be achieved under the technical ecological, social and economic constraints. This necessitates identifying the principal products or products range including by-products, determining the volume of production and relating production capacity to the flow of materials and performance of services at the selected site.

Determination of the production program  

Market requirements and marketing concept: The range and volume of products to be produced depends primarily on the market requirements and the proposed marketing strategies. This production program and volume have to be designed under the constraints determined for the market conditions and the availability of resources both at various levels of production, the latter determining the minimum sales price for products.

A production program should define the levels of output to be achieved during specified period and from this viewpoint, it should be directly related to the specific sales forecasts. It would be prudent to recognize that full production may not be practicable for most projects during the initial production operations. Owing to various technological, production operations and commercial difficulties most projects experiences initial problems that can take the form of a gradual growth of sales and market penetration on the one hand and a wide range of production problems such as the adjustment of labor and equipment to the technology selected on the other. Even if full production were to be achieved in the first year, marketing and sales might prove to be a bottleneck.

Depending on the nature of the industry a production and sales target of 40-50 per cent of overall capacity for the first year should be considered reasonably. 

Once a production program defines the levels of outputs in terms of end products, and possible 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.  
Technology and know-how: 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. 

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 programs and plant capacity are functions of various interrelated socio-economic strategic and technical factors. 

4.4.2 Plant capacity   

Plant capacity (also referred to as production capacity) refers to the volume or number of units that can be manufactured during a given period. Plant capacity may be defined in two ways: feasible normal capacity and nominal maximum capacity. Feasible normal capacity refers to the capacity attainable under normal working conditions. This may be established on the basis of the installed capacity, technical conditions of the plant, normal stoppages, and downtime for maintenance, holidays, and shift patterns. The nominal maximum capacity is the capacity which is technically attainable and this often corresponds to the installed capacity guaranteed by the supplier of the plant.  

Plant capacity is influenced by the following factors:

(i) Technological requirement 

For many industrial projects, particularly in process type industries, there is a certain minimum economic size determined by the technological factor. For example, a cement plant should have a capacity of at least 300 tons per day in order to use to rotary kiln method: otherwise; it has to employ the vertical shaft method which is suitable for lower capacity.

(ii) Input constraints  

In developing countries, there may be constraints on the availability of certain inputs. Power supply may be limited, basic raw materials may be scarce; foreign exchange available for imports may be inadequate. Constraints of these kinds should be borne in mind while choosing the plant capacity.

(iii) Investment cost 

When serious input constraints do not exist, the relationship between capacity and investment cost is an important consideration. Typically, the investment cost per unit of capacity decrease as the plant capacity increase. This relationship may be expressed as follows: 
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Where C1 = derived cost for Q1 units of capacity 

           C2 = known cost for Q2 units of capacity 

            a = a factor reflecting capacity - cost relationship. This is usually between 0.2 and 0.9.

Illustration: suppose the known investment cost for 5,000 units of capacity for the manufacturer of a certain item is Br. 1,000,000. What will be the investment cost for 10,000 units of capacity if the capacity-cost factor is 0.6? 

The derived investment cost for 10,000 units of capacity may be obtained as follows: 
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(iv) Market conditions

The anticipated market for the product/service has an important bearing on the plant capacity. If the market for the product is likely to be very strong, a plant of higher capacity is preferable. If the market is likely to be uncertain, it might be advantageous to start with a smaller capacity. If the market, starting from a small base, is expected to grow rapidly, the initial capacity may be higher than the initial level of demand-further additions to capacity may be effected with the growth of the market.

(v) Resources of the firm 

The resources, both managerial and financial available to a firm define a limit on its capacity decision. Obviously, a firm cannot choose a scale of operations beyond its financial resources and managerial capability. 

(vi) Government policy 

The capacity level may be influenced by the policy of the government. Traditionally, the policy of developing countries was to distribute the additional capacity to be created in a certain industry among several firms regardless of economics of scale. This policy has been substantially modified in recent years and the concept of ‘minimum economic capacity’ has been adopted in several industries. 

(vii) Economic of scale 

While production costs undoubtedly fall with increasing volumes of production, the economic, technical and ecological effects vary from country to country and industry to industry. Therefore plant capacity must be related to economies of scale.

(viii) Minimum economic size and equipment constraints 

The concept of minimum economic size is applicable to most industries and projects but is of varying significance for different types of industries. A cement plant of less than 300 tons per day is for instance not considered economical
4.5 Technology and Engineering Study

Definition of technology

Technology is defined as the application of scientific knowledge for productive purposes. This entails the use of science to produce products, services or processes.

Assessment of technology required     

The primary goals of technology assessment are to determine and evaluate the impacts of different technologies on the society and national economy (cost-benefits analysis, employment and income effects, satisfaction of human needs etc), impacts on the environment (environmental impact assessment) and techno-economic feasibility assessed from the point of view of the enterprise. To allow the careful assessment of the suitability of the technological alternatives a logical sequence should be followed: Problem identification, technology description and project layout, technology market and alternatives, assessment of availability, technology forecast, assessment of the local integration, description of the social economic impact, environmental impact assessment

i. Problem identification

The technology required is defined not only by the marketing concept and the available raw material and factory supplies but also by various social economic, ecological financial commercial and technical conditions.  Problem identification should identify, describe and assess the critical elements of the technology required. Special consideration should be given to existing or possible future constraints on the acquisition and use of available technologies to further development needs and to the possibility of feasible technological alternatives.

ii. Technology description and project layout

The preparation of a plant layout and design is essential for every project. The first initial stage should be the preparation of a preliminary project plan and layout on the basis of the production activities and the technologies alternative envisaged. These second stage of project layout and design can only be drawn when the details relating to technology plant capacity and machine specification are finalized. 

The preliminary project layout should include several charts and drawings, which need not be according to scale, but which would define the various physical features of the plant and their relationship with one another. For most projects, functional charts and layout drawing at this stage should include the following: 

a) General functional layout, defining the principal physical or location features and flow relationships of machinery and equipment, civil works and construction and various ancillary and service facilities  

b) Basic characteristics of the technology 

c) Material-flow diagrams, indicating the flow of materials and utilities 

d) Transport layout, indicating roads, railway and other transport facilities up to their point of connection with public networks 

e) Utility lines for electric power, gas, telephone, sewage and emissions, both internal and external up to the point connecting with pubic networks. 

f) Areas for extension and expansion. 

iii. Technology market and alternatives     

The selection of appropriate technology is undoubtedly one of the key elements of such a study. The study should identify both alternatives technologies and alternatives sources of technology. The evaluation would then aim at selecting the technology and the source from which it may be secured. The study should also discuss the contractual terms and conditions which may be of special significance in relation to the acquisition of a particular technology. 

iv. Assessment of availability     

The market for industrial technology is highly imperfect with alternatives technologies and sources available from only one or a few sources and alternatives production technologies may be difficult to find. In this connection, the UNIDO Industrial and Technological Information Bank (INTIB) became operational in 1980, its main objectives being to ensure a quicker, easier and greater flow of information to people who need to select technologies.

v. Technology forecast            

Technological forecast provides an assessment and forecast of technological trends during the project implementation phase and the project life cycle, on the one hand or the period limited to the planning horizon for the project on the other. A technology forecast is especially important for investment projects in highly innovative.

vi. Assessment of the local integration    

An issue of major significance in technology choice is the level of integration or local value added that can be achieved with respect to a particular technological usage. The study should define the extent of integration that should be proven technology that has already been applied and utilized and which can be related to local conditions. The parameters of the appropriate level of integration should be indicated. 

vii. Description of the social economic impact 

Public policies with regard to the acquisition of foreign technologies, technology absorption and development have to be identified. The socio-economic infrastructure, including the structure of the labor force may have a significant impact on the feasibility of the technology to be selected for the project.

viii. Environmental impact assessment

Selection of Technology 

The choice of technology is influenced by variety considerations this are: plant capacity, principal inputs, investment outlay and production cost, use by other units, product mix, and latest developments, ease of absorption, ecological and environmental impact.

i. 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 viable.

ii. Principal inputs; The choice of technology depends on the principal inputs available for the project. In some cases, the raw materials available influence the technology chosen. For example, the quality of limestone determines whether the wet or dry process should be used for a cement plant.

iii.  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. 

iv. Use by other units: The technology adopted must be proven by successful use by other units, preferably in the specific country.

v. Product mix: The technology chosen must be judged in terms of the total product-mix generated by it, including saleable by-products.

vi.  Latest developments: The technology adoption must be based on the latest developments in order to ensure that the likelihood of technological obsolescence in the near future at least, is minimized.

vii. Ease of absorption: The ease with which a particular technology can be absorbed can influence the choice of technology. Sometimes a high level technology may be beyond the absorptive capacity of a developing country which may lack trained personnel to handle that technology. 

Appropriateness of technology 

Appropriate technology refers to those methods of production which are suitable to local economic, social and cultural conditions. In recent years, the debate about appropriate technology has been sparked off mainly by Schumacher and others. The advocates of appropriate technology should be evaluated in terms of the following questions:

(i) Whether the technology utilizes local raw materials?

(ii) Whether the technology utilizes local man power?

(iii) Whether the goods and services produced cater to the basic needs?

(iv) Whether the technology protects ecological balance?

(v) Whether the technology is harmonious with social and cultural conditions?

Means of Technology Acquisition  

When technology has to be obtained from some other enterprises, the means of acquisition have to be determined. These can take the form of technology licensing, outright purchase of technology or a joint venture involving participation in ownership by the technology supplier. The implications of these methods of acquisition should be analyzed. 

Contract Terms and Conditions  

The contractual terms and conditions for technology acquisition and transfer which are likely to be of particular significance to the project need to be highlighted in the feasibility. These may differ in emphasis from project to project, but certain contractual issues should be of significance in most cases. These are: 

i. Definition: The details of the technology including processes and products together with the technology service required from the technology supplier should be clearly defined. This should include all necessary documentation such as blue prints, specifications, production drawings etc
ii. Duration: Since the duration of a technology agreement must be adequate for affective technologies absorption, the period required for such absorption should be defined, together with the scope for progressive technological upgrading and renewal.
iii. Warranty: The appropriate warranty or guarantee relating to the technology and know-how supplied should be indicated 
iv. Access to improvements: Provision should be made for the licensee to have access to improvements made by the licensor during the period of agreement.
v. Industrial property rights: Patents and other industrial rights pertaining to a particular technology should be identified.
vi. Payments: Technology payments can be in the form of a lump sum payment or continuing royalties or a combination of the two. The suggested form and appointed level of payment should be indicated.
vii. Territorial sales rights: The implications of exclusive and non-exclusive sales rights for the country where the project is located and neighboring countries or other geophysical regions should be examined in the feasibility study.
viii. Training: For the absorption of technology training is essential. The study should indicate where and when training would be required other in the plant of the licensor or through supply of expert personnel in the plant of the licensee.   
Civil Works 

Structures and civil works may be divided into three categories site preparation and development, buildings and structures and, outdoor works. 

(i) Site preparation and development 

This covers the following (i) grading and leveling of the site, (ii) demolition and removal of existing structures (iii) relocation of existing pipelines, cables, roads, power lines, etc; (iv) reclamation of swamps and draining and removal of standing water, (v) connections for the following utilities from the site to the site to the public network: electric power (high tension and low tension), water for drinking and other purposes, communications (telephone telex, internet etc,) , roads, railway sidings and (vi) other site preparation and development work.

(ii) Building and structures 

 Buildings and structures may be divided in to (i) factory or process buildings, (ii) ancillary buildings required for stores, warehouses, laboratories, utility supply centers, maintenance services, and others (iii) administrative buildings (iv) staff welfare buildings cafeteria and medical service buildings and (v) residual buildings. 

(iii) Outdoor works 

Outdoor works cover (i) supply and distribution of utilities (water, electric power, communication, steam, and gas) , (ii) handling and treatment of emission, wastages and effluents (iii) transportation and traffic signals; (iv) outdoor lighting (v) landscaping and (vi) enclosure and supervision (boundary wall, fencing, barriers, gates, doors, security posts etc,)

4.6 Human Resource and Organization 

The human resources requirement at various levels and during different stages of the project must be defined as well as their availability and cost. On the basis of the quantitative human resource requirement of the project, the availability of personnel and training needs, the cost estimates for wages, salaries other personnel-related expenses and training are prepared for the financial analysis of the project. 

Categories and Functions

Human resources as required for the implementation and operation, industrial project need to be defined by categories such as management as supervision personnel and skilled and unskilled workers and by functions such as general management, production management and supervision, administration (accounting, purchase etc.) production control, machine operation and transport. The numbers, skills and experiences required depend on the type of industry, the technology used, plant size, the cultural and socio-economic environment of the project, location as well as proposed organization of the enterprise. 

Socio-Economic and Cultural Environment 

Human resources requirement not only depends on techno-economic and financial or commercial factors but also are determined to a certain extent by socio and socio-economic conditions in the country and location of the project.

(i) Legislation and labor terms 

Labor terms can be regulated by legislation of trade union contracts or be based on common practice. The prevailing rules regarding leave will have an impact on the effective numbers of working hours and days per year and therefore affect the human resources requirement given the production targets and other conditions. 

(ii) Labor norms 

A common error in the definition of human resource requirement is the adoption of labor norms prevailing in industrialized countries. Realistic estimates should instead be made on the basis of experience of and comparison with similar industrial projects in the project country and region  

(iii) Occupational safety  

In many developing countries minimum standards of occupational safety have not been established or are not enforced strictly enough. A feasibility study must therefore also assess the relevant existing regulations on occupations safety including future trends and analyze their impact on investment and production costs. 
(iv) Health care and social security 

The project analyst should also identify and consider necessary plant components regarding arrangements for health care and social security for the human resources to be employed. The cost of such components will have to be estimated and include in the cost tables of the study. 

Project Related Requirements 

a) Identification of requirements

Staff and labor requirements have to be planned for the implementation or pre-production phase as well as for the start-up and operation phases. Particular attention should be paid to those enterprise functions which are essential for the feasibility of the investment and for which special professional skills and experience of employment and workers are required as in the areas of enterprise management (entrepreneurial and management functions), marketing, raw material and factory supplies, production processes and  product characteristic, organization, and personnel and construction management.

The identification of these significant requirements already at the stage of the feasibility study is both difficult and important. Some common examples of mistakes and their consequence are: 

i.) Failure to provide the project implementation team with experienced and committed personnel often to delays and additional costs. 

ii.) Bad timing of recruitment may lead to delays and poor utilization of production capacity during the first operating years. Over optimistic estimates regarding duration and quality of training as well as bad timing often have similar consequences.  

iii.) Inadequate maintenance and supply of raw materials and utilities may lead to unplanned and costly production stops that could have been avoided with more experienced and skilled personnel. 

iv.) Bad timing of marketing and sales, inexperienced sales persons and sales managers lack of legal advice before signing of contracting etc may result in sales volumes and revenues not keeping pace with production;

v.) Unskilled drivers may cause transport delays damages, losses and deteriorations in quality of the products being transported. 

b) Timing of requirements 

Pre -production phase: 

During the pre-production phase, it may be assumed that labor requirements occur mainly in conjunction with preparatory measures needed to start the operational phase. Thus the managerial staff, supervisors, some foremen, and special machine operators have to be recruited in advance, not only to be trained, but also to attend to the construction of building and the installation of equipment that they will later be operating.

Operational phase:

Requirements during the operating phase may vary over time.  Capacity utilization is usually improved gradually and additional shifts may be introduced bringing about production and possibly additional requirements in certain personnel categories. A distinction should be made between variable and fixed wage and salary costs as well between the local and foreign lab our components.

Organizational Set-Up 

Human resource requirements will obviously also depend on the management structure, organizational layout, operating plan and other factors related to the financial and commercial features of the project. Organization is the means by which the operational functions and activities of the enterprises are structured and assigned to organizational, units represented by managerial staff, supervisors and workforce, with the objective of coordinating and controlling the performance of the enterprises and the achievement of its business targets. 

The organizational structure of an enterprise indicates the delegation of responsibilities to the various functional units of the company and is normally shown in a diagram. Usually, the organization is designed primarily in line with the different functions in the enterprise such as finance, marketing, purchasing, and manufacturing. However, there is no unique organization pattern. It is also possible to base organizational structures on products or productions lines (for instance profit or cost centers) or on geographical areas or markets; the latter are typical for marketing organizations. 

Organizational Design 

The organization design for both the construction and the operating phase depends on internal and external project requirements and conditions and is prepared for the following two reasons:  First, the organization of the project and enterprises should aim at the optimal coordination and control of all project inputs, which make it possible to implement the project strategic economically.  Secondly, the organizational set up serves to structure the investment and production costs and to determine the costs linked with the corresponding organization units. 

The design of the organization usually includes the following steps:

i.) The goals and objectives for the business are stated;

ii.) The functions that are necessary to achieve the goals are identified; 

iii.) The necessary functions are grouped or related;

iv.) The organizational framework or structure is designed;

v.) All key jobs are analyzed designed and described,

vi.) A recruitment and training program is prepared. 

The organizational planner will then have to consider some of fundamental aspects of optimal organization. These may include: 

i.) The span of control that is the numbers of employees reporting to supervisor.

ii.) The number of organization levels 

iii.) A subdivision of activities by functions, process, equipments, location, product or classes of customers.

iv.) The distribution of responsibilities and authority.

Availability and Recruitment 

a) Assessment of supply and demand 

The following factors should be given due consideration when the availability and employment of human resources are analyzed: 

i.) The general availability of relevant human resource categories in the country and the project region 

ii.) The supply and demand situation in the project region 

iii.) Recruitment  policy and methods 

iv.) Training policy and program 

The study should indicate the current supply and demand situation in the region as well as possible shortages in relevant categories. strong demand from existing industries and expected demand from projects under construction might make it more difficult for the project in question to recruit human resources with the professional background and skills required.

b) Recruitment planning 

Recruitment policy and methods and means of the retaining key personnel for long periods, probable terms of employment and possible fringe benefits to employees and their families should be identified. Difficulties in the recruitment of key personnel (such as managers, supervisors and skilled labor) can be dealt with in different ways: 

i.) Recruitment is combined with intensive training of key personnel in order to meet quality requirements
ii.) Foreign expertise is recruited.  

An attempt is often made to compensate for the lack of experience of local managerial latent through the employment of foreign personnel, either by hiring individual expatriate or by signing management contracts with foreign companies. Although this is an expensive course and does not immediately serve the important aim of developing indigenous managerial skills (especially if it extends over long period as is often the case) the employment of expatriates may be necessary for the successful implementation of a project.  

  Training Plan 

Since the lack of experienced and skilled personnel can constitute a significant bottleneck for project implementation and operation in developing countries, extensive training programmers should be designed and carried out as part of the implementation process of investment projects.  Training can be provided at the factory by managerial and technical personnel and others, by specially recruited experts or by expatriate personnel. The timing of training programs is of crucial importance since personnel should be sufficiently trained to be able to take up their positions as and when required. Training requirements should be defined separately for the preproduction and for the operation phase in order to provide adequately for production and operational training costs.  

Cost Estimates 

The manning tables prepared for each department can be used for estimating labor costs.  When estimating the total wage and salary costs provision should be made for the following personnel overhead costs. 

i.) Social security, fringe benefits, and welfare costs

ii.) Installation grant, subsistence payment and similar costs that occur in connection with recruitment and employment  

iii.) Annual deposits to pension funds 

iv.) Direct and indirect costs of training 

v.) Payroll taxes

4.7 Financial and Economic Analysis

Basically, financial analysis should accompany the design of the project from the very beginning. This is only possible when the financial analyst is integrated into the feasibility study team at an early stage. From a financial and economic point of view, investment can be defined as a long term commitment of economic resources made with the objectives of producing and obtaining net gains (exceeding the total initial investment) in the future. 

4.7.1 Total investment costs

Initial investment costs 

Initial investment costs are defined as the sum of fixed assets (fixed investment costs plus pre-production expenditures) and net working capital.  Fixed assets constituting the resources required for constructing and equipping an investment project, and net working capital corresponding to the resources needed to operate the project totally or partially. 

Investment required during plant operation

The economic life time is different for the various investments (buildings, plant, machinery and equipment, transport equipment etc). In order to keep a plant in operation, each item must therefore be replaced at the appropriate time and the replacement costs must be included in the feasibility study. 
Pre-production expenditures

In every industrial project certain expenditure due, for example, to the acquisitions or generation of assets are incurred prior to commercial production. These expenditures, which have to be capitalized, include a number of items originating during the various stages of project preparation and implementation.

a) Preliminary capital-issue expenditures. These are expenditures incurred during the registration and formation of the company, including legal fees for preparation of the memorandum and articles of association and similar documents and for capital issues. 

b) Expenditures for preparation studies. There are three types of expenditures for preparatory studies: Expenditures for pre-investment studies; consultant fees for preparing studies, engineering and supervisor of erection and construction; other expenses for planning the project

c) Other pre-production expenditures .Included among other pre-production expenditures are the following: 

i. Salaries, fringe benefits and social security contributions of personnel engaged during the pre-production period.

ii. Travel expenses 

iii. Preparatory installation, such as workers, camps, temporary offices and stores.

iv. Pre-production marketing costs, promotional activities, creation of the sales network etc. 

v. Training costs including fees, travel, living expenses, salaries and stipends of the trainees and fees payable to external institutions; 

vi. Know-how and patent fees

vii. Interest on loans accrued or payable during construction

viii. Insurance costs during construction 

d) Trial runs, start-up and commissioning expenditures. This item includes fees payable for supervision of starting-up operation, wage, salaries, fringe benefits and social security contributions of personnel employed, consumption of production materials and auxiliary supplies, utilities and other incidental start- up costs. Operating losses incurred during the running period up to the stage when satisfactory levels are achieved also have to be capitalization.

 In allocating pre-production expenditures one of two practices is generally followed:

i.) All pre-production expenditures may be capitalized and amortized over a period of time that is usually shorter than the period over which equipment is depreciated.

ii.) A part of the pre-production expenditures may be initially allocated, where attributable to the respective fixed assets and the sum of both amortized over a certain number of years 

e) Plant and equipment replacement costs. Such costs included all pre-production expenditure as described above and related to investment needed for the replacement of fixed assets. A gain the estimates include the supply, transport, installation and commissioning of equipment, together with any costs associated with down time, production losses as well as allowance for physical contingencies.   

f) End-of life costs. The costs associated with the decommissioning of fixed assets at the end of the project life, minus any revenues from the sale of the assets at the end of the asset life. Major items are the costs of dismantling, disposal and land reclamation. It is often reasonable to assume that these costs can be offset against the salvage value of the corresponding asset   

Fixed assets

As indicated above fixed assets comprise fixed investment costs and pre-production expenditures 

Fixed investment costs 

Fixed investment should include the following main cost items, which may be broken down further, if required

i.) Land purchases, site preparation and improvements 

ii.) Building and civil works

iii.) Plant machinery and equipment, including auxiliary equipment 

iv.) Certain incorporated fixed assets such as industrial property rights and lump – sum payments for know-how and patents 

Net working capital

Net working capital is defined to embrace current assets (the sum of inventories, marketable securities, prepaid items, accounts receivable and cash) minus current liabilities (accounts payable). It forms an essential part of the initial capital outlays required for an investment project because it is required to finance the operations of the plant. 

a) Accounts receivable (debtors) 

Accounts receivable are trade credits extended to product buyers as a condition of sale; the size of this item is therefore determined by the credit sales policy of the company. It is given by the following formula
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Production Costs       

It is essential to make realistic forecasting of production or manufacturing costs for a project proposal in order to determine the future viability of the project 

Definition of production cost items: The definition of production costs divides production costs in to four major categories; factory costs, administrative overhead costs, depreciation costs, and cost of financing. The sum of factory and administrative over head costs is defined as operation costs. 

Factory costs: Factory costs include the following: 

i.) Materials predominantly variable costs such as raw materials factory supplies and spare parts. 

ii.) Labor (production personnel) fixed or variables costs depending on type of labor  and cost elements)

iii.) Factory overheads (in general fixed costs). 

Administrative overheads: This include salaries and wages, social costs rents and leasing costs etc

Depreciation costs. Depreciation costs are charges made in the annual net income statement (profits loss account) for the productive use of fixed assets. Depreciation costs present investment expenditures (cash outflow during the investment phase) instead of production expenditures (cash outflow production).  Depreciation charges must therefore be added back to net cash flows. Net cash flows are calculated from the net profits after corporate tax, as obtained from the net income statement. Depreciation costs do have an impact on net cash flows because higher the depreciation charges, the lower the taxable income and the lower the cash outflow corresponding to the payable on income. 

Financial costs. Financial costs (interests) are sometimes considered as part of the administration overheads.

Unit costs of production

For the purpose of cash flow analysis it is sufficient to calculate the annual costs. At the feasibility stage, however, an attempt should also be made to calculate unit costs to facilitate the comparison with sales prices per unit. For single product projects units costs are calculated simply by dividing production costs by the number of units produced (therefore unit costs usually vary with capacity utilization) 

Direct and indirect costs 

Direct costs are easily attributable to a production unit or service in terms of costs of production, materials and production labor. Since indirect costs (factory administration overheads such as management and supervision, communications, depreciation and financial charges) cannot be easily allocated directly to a particular unit of output. They must first be apportioned to cost centers and thereafter to the unit’s cost price by way of surcharges obtained from the cost accounting department. Direct costing is an accounting method that avoiding the problem of determining surcharge rates. The direct variables and direct fixed costs are deducted from the revenue generated by a certain products (or product group) and the remaining surplus or margin together with the margins generated from other products is then available to cover the indirect costs. The surplus then remaining is called the operational margin (excluding costs of finance).   

Marketing costs 

Marketing cost comprises the costs for all marketing activities. It may be divided into direct marketing costs for each product or product group, such as packaging and storage (if not included in the production costs) sales costs (salesmen commissions, discounts, returned products, royalties, product advertisement etc) transport, and distribution costs. Indirect marketing costs such as overhead costs of the marketing department (personnel material and communications, markets research, public relations, and promotional activities, not directly related is a product etc).The analysis of these costs involves their assignments to various cost group such as territories, certain classes of customers (wholesalers, retailers, government institutions etc) and products or product group. 

Marketing and distribution costs fall into the category of period costs even if variable and as such are charged against the operations of the accounting period in which they are occurred.  For depreciable investments as required, for marketing and distribution (for example delivery trucks), depreciation charges are to be included in the computation of total marketing costs  

4.7.2 Project Cash Flows 

Cash flows are basically either receipt of cash (cash inflow) or payments (cash outflows) 

Typical operational cash flows for a project are shown below 

Operational cash outflows

i.) Increase in fixed assets (investment)

ii.) Increase in net working capital

iii.) Operating costs (less depreciation)                                       

iv.) Marketing expenses 

v.) Production and distribution losses                          

vi.) Corporate (income taxes)         

Operational cash inflows

i.) Revenues from selling of fixed assets

ii.) Recovery of salvage value (end of project)

iii.) Revenues from decrease of net working Capital

iv.) Sales revenues 

v.) Other income due to plant operations

Basic assumptions underline cash flow discounting in financial evaluation

The basic assumption underlying the discounted cash-flow concept is that money has a time value. A sum of money available now is worth more than an equal sum available in the future. This difference can be expressed as a percentage rate indicting the relative change for a given period which, for practical reasons, is usually a year. Considering that a project may obtain a certain amount of funds (F). If this sum is repaid after one year including the agreed amount of interest (I) the total sum to be paid after one year would be (F+I) where, F+I= F (1+r) and r is defined as the interest rate (in percentage per year) divided by 100 (if the interest rate is, for example 12.0 per cent then r equals 0.12).
4.7.3 Methods of Financial Evaluation

(a) Net Present Value (NPV) Method 
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Where; Ct = cash flow at the end of periodt 

            K = required rate of return 

             n = useful life of project 

           Io = initial cost of project 

NPV = present value of cash flow – present value of initial cost 

Decision criteria for NPV

           NPV > 0, Accept the project – it maximizes investors wealth 

           NPV < 0, Reject the project 

           NPV = 0, Indifferent 
Illustration: 

A firm is considering investing in a project which costs 6,000 Br and has the following cash flows 

	YR
	1
	2
	3
	4

	C.F
	1500
	3000
	2000
	2500


The cost of capital is 10%and the project has no salvage value. Using the NPV method advise the firm on whether to invest in the project
	YR
	CF
	PVIF (10%)
	P.Vs

	1
	1500
	0.9091
	1363.65

	2
	3000
	0.8264
	2479.20

	3
	2000
	0.7513
	1502.60

	4
	2500
	0.6830
	1707.50

	                          
	        
	Total P.Vs =
	7053.00

	
	 
	Less project cost
	(6000.00)

	
	     
	NPV =
	1053.00


Decision: Accept the project since NPV >0

Advantages of NPV
(i) Considers time value of money 

(ii) Gives a  decision criteria

vi.) Recognizes uncertainty of cash flow by discounting 

vii.) Uses all project cash flows 
Disadvantages of NPV 

i.) Gives absolute values which cannot be used to compare project of different sizes

ii.) There is difficulty in selecting the discount rate to use

iii.) It does not show the exact profitability of the project

Note that NPV could be adjusted for risk through the certainty equivalent approach. 

b) Internal Rate of Return (IRR) 
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IRR is the discount rate that equates the NPV of a project to zero. It is the project rate of return (Yield) 

Where; R = IRR 

It should be noted that IRR is computed using a trial and error method. However, financial calculators are programmed to compute IRR

Steps in the IRR trial and error calculation method

(i) Compute the NPV of the project using an arbitrary selected discount rate 

(ii) If the NPV so computed is positive then try a higher rate and if negative try a lower rate.

(iii) Continue this process until the NPV of the project is equal to zero 

(iv) Use linear interpolation to determine the exact rate 

Linear interpolation is given by: 
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  Where; LR = Lower rate and HR = higher rate 

Illustration:

A project has the following cash flows 

	YR
	1
	2
	3
	4

	C.F
	300
	400
	700
	900


The cost of the project is 1500 Br.  Determine whether project is acceptable if the cost of capital is 18% using the IRR method. 

1. We first select an arbitrary discount rate say 9% and compute the NPV 

	YR
	C.F
	PVIF (9%)
	P.Vs

	1
	300
	0.9174
	275.22

	2
	400
	0.8417
	336.68

	3
	700
	0.7722
	540.54

	4
	900
	0.7084
	637.56

	
	
	Total P.Vs=  
	1790.00

	
	
	Less cost
	(1500.00)

	
	
	NPV at 9%=
	290


2. since, NPV at 9% is positive and large we select another discount rate larger than 9%, say 15%

	
YR
	C.F
	PVIF (15%)
	P.Vs

	1
	300
	0.8696
	260.88

	2
	400
	0.7561
	302.44

	3
	700
	0.6575
	460.25

	4
	900
	0.5718
	514.62

	
	
	Total P.Vs
	1538.19

	
	
	Less cost
	(1500.00)

	
	
	NPV at15% 
	38.19


3. since, NPV at 15% is positive but not large, we select a slightly higher rate, say, 18%

	 YR
	C.F
	PVIF (18%)
	P.Vs

	1
	300
	0.8475
	254.25

	2
	400
	0.7182
	287.28

	3
	700
	0.6086
	426.02

	4
	900
	0.5158
	462.22

	
	
	Total P.Vs
	1431.77

	
	
	Less cost
	(1500.00)

	
	
	NPV at 15%
	- 68.23


Since NPV at 18 is negative, IRR therefore lies between 15% and 18%, and since zero NPV will the between -38.23 and 38.19, to get the correct (exact) IRR we have to interpolate between 15% and 18% using interpolation formula 
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Decision: Reject the project since IRR is less than the required rate of return (cost of capital) 

Advantages of IRR 

(i) Can be used to compare projects of different sizes 

(ii) Considers time value of money

(iii) Indicates the exact profitability of the project 

(iv) Uses project cash flows 

Disadvantages of IRR 

(i) Some project have multiple IRRs if their NPV profile crosses the x-axis more than once (project cash flow signs change several time) 

(ii) Assumes re-investment of cash flows occurs of project’s IRR which could be exorbitantly high 

(iii) Doesn’t provide a decision criteria 

(iv) Not conclusive for mutually exclusive projects

c) Profitability Index (PI)/ present value index (PVI)/ benefit-cost ratio
It is the relative measure of project’s profitability and can be used to compare project of different sizes 

PI = present value of cash flows/Initial cost 

Decision criteria: 

    If, PI >1, Accept project 

        PI < 1, Reject project 

        PI = 1, Indifferent 

Illustration: A project has the following cash flows 

	Year
	1
	2
	3
	4

	CF
	300
	400
	700
	900


  If the required rate of return is 9% and the project initial cost is 1500 Br, calculate the PI of the project and advice if the project is acceptable 
	YR
	CF
	PVIF 9%
	PVs

	1
	300
	0.9174
	275.52

	2
	400
	0.8417
	336.68

	3
	700
	0.7722
	540.54

	4
	900
	0.7084
	637.46

	
	
	Total PV = 
	1790.00
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Decision: The project is acceptable since PI > 0 

Advantages of PI

(i) Recognized time value of money 

(ii) Compares projects of different sizes 

(iii) Gives a decision criteria 

Disadvantages of PI

i.) Does not indicate the risk 

d) Discounted payback period  

This is the number of year taken to recover the original (initial) investment from annual cash flows. The lower the payback period the better the project is 

Illustration: 

Assume a company wants to invest in two mutually exclusive projects of 1000 Br each generating the following cash flows. If the required rate of return is 10%.  Which of the projects should the company invest in?
	Year
	1
	2
	3
	4
	5
	6

	A
	500
	400
	300
	400
	0
	0

	B
	100
	200
	300
	400
	500
	600


	Year
	Discounted cash flows of A
	Cumulative frequency of A
	Discounted cash flows of B
	Cumulative frequency of B

	1
	454.51
	454.51
	90.91
	90.91

	2
	330.58
	785.09
	165.29
	256.20

	3
	225.40
	1010.49
	225.40
	481.60

	4
	273.21
	1283.70
	273.21
	754.81

	5
	
	1283.70
	310.46
	1065.46

	6
	
	1283.70
	338.68
	1403.95


Pay back for A = 
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Pay back for B = 
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The management should undertake project A since it has a lower pay bock period.

Advantages of pay back method

i.) Considers time value of money

ii.) Useful in assessing risk and liquidity of the project

Disadvantages of pay back method

i.) Does not use all project cash flows

ii.) Does not consider the performance of the project after the payback period 

e) Accounting (average) rate of return (ARR)
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Where average investment = ½ (cost of project + salvage value) 
Illustration:

Assume 90,000 Br is invested in a project with the following after tax net profits.

	Year
	1
	2
	3

	Net profit 
	20,000
	10,000
	30,000


The life of the project is 3 years and no salvage value, compute ARR of the project 
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 Average investment = ½ (90,000 +0) = 45,000 
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Advantages of ARR 

(i) Easy to compute and use 

(ii) Computed from readily available accounting information 

Disadvantages of ARR
(i) Ignores time value of money 

(ii) Ignores uncertainty  of cash flows and there is no consideration of risk in calculation 

(iii) Uses accounting profits rather than cash flows 

(iv) Doesn’t give a decision criteria
(v) Not consistent with investor’s wealth maximization
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