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 It (almost) insures business success, 
preventing failure. 

 It recognizes, from the beginning, the 
level of business risk. 

 It prevents the formation of  stillborn 
situations.

What does techno-economic appraisal provide?



Business Objectives              

Why set up in business?



There can be many different motivations for people to set up in business
 Fed up with working for someone else
 Quality of life
 Buzz of success
 Feel in control
 “I could do better than that!”

 Financial reward
i.e. PROFIT
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The Business Model
Inputs Processes

Investment Cost and Operating Expenses(fixed & variable cost)

Outputs

Revenues

Profit or Loss



Business Objectives
 Businesses exist to provide goods or 

services
 Whether or not they have to make a 

profit, businesses have to satisfy 
customers’ wants or needs 



Key Point
Whatever the motivation, a 

business is set up solely to provide 
customer satisfaction



Costs
 Anything incurred during the production of the 

good or service to get the output into the hands 
of the customer.

 The customer could be the public (the final 
consumer) or another business.

 Controlling costs is essential to business success.
 Not always easy to pin down where costs are 

arising!



Revenues
 Total Revenue = Price x Quantity Sold
 Price can be raised or lowered to change 

revenue – price elasticity of demand important 
here.

 Quantity Sold can be influenced by amending 
the elements of the marketing mix.



Break Even Analysis

Costs/Revenue

Output/Sales

Initially a firm will incur fixed costs, these do not depend on output or sales.

FC

As output is generated, the firm will incur variable costs – these vary directly with the amount produced.

VC The total costs therefore (assuming accurate forecasts!) is the sum of FC+VC

TC
Total revenue is determined by the price charged and the quantity sold – again this will be determined by expected forecast sales initially.

TR The lower the price, the less steep the total revenue curve.

TR

Q1

The break even point occurs where total revenue equals total costs – the firm, in this example, would have to sell Q1 to generate sufficient revenue to cover its costs.



Break Even Analysis

Costs/Revenue

Output/Sales

FC

VCTCTR (p = €2)

Q1

If the firm chose to set price higher than €2 (say €3) the TR curve would be steeper –they would not have to sell as many units to break even

TR (p = €3)

Q2



Break Even Analysis

Costs/Revenue

Output/Sales

FC

VC
TCTR (p = €2)

Q1

Loss

Profit



Break Even Analysis

Costs/Revenue

Output/Sales

FC

VC
TCTR (p = €2)

Q1 Q2

Assume current sales at Q2.

Margin of Safety

Margin of safety shows how far sales can fall before losses made. If Q1 = 1000 and Q2 = 1800, sales could fall by 800 units before a loss would be made.

TR (p = €3)

Q3

A higher price would lower the break even point and the margin of safety would widen.



14

Project Feasibility Appraisal: The Framework

i. Market Analysis and Marketing Concept
ii. Raw Materials and Supplies
iii. Engineering and Technology
iv. Organization and Overhead Costs
v. Human Resources
vi. Location, site and Environment
vii. Implementation Planning and Scheduling
viii. Financial  Analysis and Investment Appraisal



 Investment Appraisal

Techno-economic Analysis
Define and quantify investment benefits and costs

In other words, we try to quantify:
Revenues

Expenses (repeated, generally estimated annually)
Investment Cost (once, generally at the beginning)

In order to be possible the calculation of:
Profit = Revenues – Total Expenses

So that, we could compare:
Profit over Investment Cost
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Market:
Buyers - consumers, sellers -
suppliers, rivals and all kinds of 

technical, political and legal 
restrictions.

Ι. Market Analysis & Marketing Concept
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Ι. Marketing analysis and the marketing concept (outline)

Market Analysis
Quantitative data
• Market volume
• Position in the market life cycle
• Saturation of the market
• Growth rates (absolute values and percentage per annum)
• Stability of demand
Qualitative data
• Structure of customer needs
• Purchasing motives
• Purchasing process, attitudes in relation to information
• Intensity and strength of competition
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Ι. Marketing analysis and the marketing concept (outline)

Analysis of the competitors
• General information about the competitors
• Competitors’ position
• Total sales and Sales in most important segments
• Total market share and Market shares in most important segments
• Total marketing expenditures
• What are the aims of the competitors?
• How do the competitors behave?
• How do the competitors assess their own situation?
• What are the strengths and weaknesses of the competitors?
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Ι. Marketing analysis and the marketing concept (outline)

Analysis of the socio-economic environment
• PEST Analysis
• Porter’s Five Forces Analysis
• SWOT Analysis
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PEST Analysis

• Political: local, national and international political developments – how will 
they affect the organisation and in what way/s?

• Economic: what are the main economic issues – both nationally and 
internationally – that might affect the organisation?

• Social: what are the developing social trends that may impact on how the 
organisation operates and what will they mean for future planning?

• Technological: changing technology can impact on competitive advantage 
very quickly!
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PEST Analysis
Politics and law
• General policy trends
• General risks of local or international conflicts
• Trends in the relationship between political parties in the country concerned
• Trends in economic policies
• Trends in social legislation and labour laws
Economy
• Trends in revenue development in the project country
• Development of international trade
• Exchange of goods
• Economic integration
• Protectionism
• Trends in the development of the balance of payments and the foreign exchange rate
• Inflation
• Development of the capital market
• Development of the employment situation
• Expected investments trends
• Fluctuations in the economic development cycles
• Development of the economic sector concerned with the project
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PEST Analysis
Social development
• Demographic development in the project country
• Development of important population groups
• Migrations
• Cultural, socio-psychological aspects
• Attitudes towards work
• Leisure-time behaviour
• Attitudes towards the economy
• Attitudes towards automation
• Attitudes towards materials utilized
• Attitudes towards products offered
Technology
• Production technology
• Trends in technology development
• Innovation potential
• Automation and process control
• Innovations in production materials
• Technology substitution
• Cost development
• Recycling technology



Examples:
• Growth of China and India as manufacturing centres
• Concern over treatment of workers and the environment in 

less developed countries who may be suppliers
• The future direction of the interest rate, consumer 

spending, etc.
• The changing age structure of the population
• The move towards greater political regulation of business
• The effect of more bureaucracy in the labour market
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Porter’s Five Forces Analysis

Developed by Michael Porter: forces that shape and influence the industry or 
market the organisation operates in.

• Strength of Barriers to Entry - how easy is it 
for new rivals to enter the industry?

• Extent of rivalry between firms – how competitive
is the existing market?

• Supplier power – the greater the power, the less control the 
organisation has on the supply of its inputs.

• Buyer power – how much power do customers 
in the industry have?

• Threat from substitutes – what alternative products and services are 
there and what is the extent of the threat they pose?
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Porter’s Five Forces Analysis
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SWOT Analysis

• Strengths – identifying existing organisational strengths

• Weaknesses – identifying existing organisational weaknesses

• Opportunities – what market opportunities might there be 
for the organisation to exploit?

• Threats – where might the threats to the future success come from?
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Ι. Marketing analysis and the marketing concept (outline)

Business Strategy
• Corporate culture
• Vision
• Mission
• Strategic planning
Marketing
• Marketing strategy (STP)
• Marketing mix (4Ps)
• Marketing measures
• Cost of marketing
Sales planning and total revenues
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Market Analysis

• Actual Market Volume: current sales in a certain 
market or market segment and the market potential, 
or maximum possible demand of the total market.

• Actual Consumption: actual market volume.
• Apparent Consumption: current production plus total 

imports minus total exports plus the stock difference 
(initial minus final stock).
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Apparent Consumption = 
Production 

+ Imports - Exports 
+ Initial Stock – Final Stock

Market Analysis
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Most common factors affecting demand

General economic indicators relating to product demand
• population level,
• population growth rate,
• per capita income,
• per capita consumption,
• gross domestic product per capita,
• gross domestic product annual growth rate, and 
• income distribution
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Most common factors affecting demand

Government policies
• practices and legislation related to consumption, production, imports and exports of the products in question, 
• standards, 
• restrictions, 
• duties, taxes, 
• subsidies or incentives, 
• credit control, and 
• foreign exchange regulations
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Marketing Data Projection 

• Quantitative data
- All figures produced with statistical methods about 
o Volumes
o Prices

(per product, geographical area, type of consumer etc.)

• Qualitative data
- Data about marketing and supply chain
- Consumers’ behaviour
- Legislations and regulations about the product
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Data Collection

Primary data
Makes use of all the statistical data collected by the firm and by other firms/organisations to help inform decision making
• Market research
• Surveys
• Past sales data
• Market growth data
• Specialist analyst data
• Time-series analysis

Secondary data



Time-Series Analysis

 Used to analyse movements of a variable over a time 
period – usually years, quarters, months, etc.

 Importance of assessing the:
• Trend
• Seasonality
• Key moments 



Demand Forecasting

• Data from several years can give accurate guides to 
future performance

• Statistical techniques can make the data informative 
and useful

• All depends on the quality of the data and the accuracy 
of the techniques used to analyse the data



39

The following techniques may be used for demand forecasting:
• The trend (extrapolation) method
• The consumption-level method
• The end-use (consumption coefficient) method
• Regression models
• The leading indicator method

Demand Forecasting
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The trend (extrapolation) method
The trend method, a quite common technique is based on the extrapolation of past
data, and involves the determination of a trend and the identification of its parameters.
Two of the alternative trend curves for forecasting are indicated below:
Arithmetic (linear) trend. The equation is:
Y=a + bT
where Y is the variable being forecast, and T is to be estimated.
Exponential (semi-log) trend. The equation is:
Y = a . ebT

or lnY= lna+ bT
This trend assumes a constant growth rate b within each period.

Demand Forecasting
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The consumption-level method
The consumption-level method considers the level of consumption, using standard and defined coefficients, and can be usefully adopted for consumer products. 
A major determinant of consumption levels is consumer income, influencing, inter alia, the household budget allocations which consumers are willing to make for a given product. 
With few exceptions, product consumption levels demonstrate a high degree of positive correlation with the income levels of consumers. 
For instance, the demand for cars can be estimated by determining the coefficients of car ownership among identified income levels. 

Demand Forecasting



43

The end-use (consumption coefficient) method
The end-use or consumption coefficient method is particularly suitable for 
assessing intermediate products. It involves the following:

 All possible uses of a product are identified, including, for example, 
input to other industries, direct consumption demand, imports and 
exports;

 The input-output coefficient of the product and the industries using 
the product are obtained or estimated. It is then possible to derive the 
demand for a product, that is, for consumption plus its exports and 
net of imports, from the projected output levels of the consuming 
industries.

Demand Forecasting



The end-use (consumption coefficient) method



2018 20202019
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Regression models
In the regression technique, forecasts are made on the basis of a relationship estimated between the forecast (or dependent variable and the explanatory (or independent) variables. 
Different combinations of independent variables can be tested with data, until an accurate forecasting equation is derived. 
Unfortunately, projection of the independent variables is difficult.
For instance:

QX = a + b.PX + c.I + d.PY + e.PS + f.A +…

Demand Forecasting
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The leading indicator method

The leading indicator method is a variant of the consumption-coefficient 
and regression methods. Leading indicators are variables that react to 
change before, and which can be used to predict, other variables. 

For instance, the demand for electric fans might be found to lag, for 
instance, two years behind the housing investment of various agencies. 
To use these indicators for forecasting purposes, at first the appropriate 
leading indicators would have to be identified, and then the relationship 
between them and the variable being forecast is determined.

Demand Forecasting



The leading indicator method
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Business Strategy

 Corporate culture
The beliefs and values shared by people who work in an organisation

• How people behave with each other
• How people behave with customers/clients
• How people view their relationship with stakeholders
• People’s responses to energy use, community involvement, absence, work ethic, 

etc.
• How the organisation behaves to its employees – training, professional 

development, etc.
• Vision – where the organisation wants to go in the future
• Mission Statement – summary of the beliefs of the organisation 

and where it is now
 Strategic planning
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Outline of the project strategy 
and the marketing concept



External Situation
Environment
Resources
Location       Market Analysis
Technology
Finance

Opportunities and Threats

ASSESSING THE PROJECT SITUATION   - ANALYSING THE INITIAL POSITION
Internal Situation

Corporate Analysis
Corporate Objectives

Strengths and Weaknesses

 

 
Conclusions and Strategic Possibilities

Defining the project objectives and strategies



MARKETING CONCEPT

Design of the Marketing Strategy
Outline of the Marketing Mix

Marketing Measures and Budget



Determination of the project strategy

The following problems should be addressed:
 Geographical area
 Basic strategy (Porter Matrix)
 Market share
 Product-market relation (Ansoff Matrix)



DifferentiationLow Cost

Focus
Niche (narrow target)

Head on (broad target) Cost Leadership Differentiation

How to Compete

Where to Compete

Porter Matrix
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Strategy of cost leadership

Assets usually required for a cost leadership strategy:
•  High investment capacity, that is, access to capital
•  Process innovations and improvements
•  Thorough supervision of labour force
•  Products designed for easy manufacturing
•  Low-cost distribution system
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Differentiation strategy

Assets usually required for a differentiation strategy:
•   Powerful marketing potential
•  Strengths in research and development
•  Customer groups with higher purchasing power
•  Parts of the product line
•  Tradition in the industry
•  Cooperation with supply and distribution channels. 



Adding Value – looking at ways to add value

Competitive Advantage –seeking to identify sources 
of competitive advantage

Core competencies – What is the business good at 
and recognised for?

Strategic intend – The long-term goal of the business

Strategic Planning
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A sample value ladder



Assess which strengths have potential to be sustainable competitive advantage
• Rare
• Valuable
• Durable
• Inimitable

Resources are difficult (or impossible) to imitate when they are:
• Tacit
• Path dependent
• Socially complex
• Causally ambiguous

Competitive Advantage

Competitive 
Advantage Sustainable

Competitive 
Advantage



Choosing the Right Competitive Advantages

Criteria for Determining Which Differences to Promote:
 Important
 Distinctive
 Superior
 Communicable
 Pre-emptive
 Affordable (to company and consumer)
 Profitable

Moral:  Avoid meaningless differentiation.
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Identifying Core Competencies

Core Competencies: A set of integrated and harmonized 
abilities that distinguish the firm in the marketplace.

• Competencies typically combine multiple kinds of abilities.
• Several core competencies may underlie a business unit.
• Several business units may draw from same competency.
• Core competencies should:

• Be a significant source of competitive differentiation
• Cover a range of businesses
• Be hard for competitors to imitate
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Strategic Intent

Strategic Intent: A long-term goal that is ambitious, builds upon and 
stretches firm’s core competencies, and draws from all levels of the 
organization. 

 Typically looks 10-20 
years ahead, establishes 
clear milestones

 Firm should identify 
resources and capabilities 
needed to close gap 
between strategic intent 
and current position. 



Marketing



There are two basic marketing concepts:
 Asset-Push Marketing
 Market-Pull Marketing



Asset-Push Marketing
 An asset-push business aims to use the core-competence of a business in developing new products and services
 Those assets may be human, physical or intangible assets, e.g.

 Physical Assets
• Distribution
• Manufacturing base
• Global reach

 Intangible Assets
• Brand name
• Image
• Personnel

 Core Competence – what the business sees itself as being ‘good at’



 A market–pull business has its focus purely on the needs of 
the customer

 The business is highly responsive to the needs of consumers 
– it has a focus on market research as a means of 
identifying those needs

 Basic principles:
• The customer is king!
• Customer service is paramount
• Needs of consumers uppermost in new product development
• Customer servility – being a ‘slave’ to the customer
• Do not contemplate the cost of doing something to meet 

customer needs, contemplate the cost of not doing it!

Market-Pull Marketing



Marketing Strategy Basics



STPSegmentationTargetingPositioning



Segmentation, Targeting and Positioning 

The idea is that (typically) we can’t be all things to all 
people

There is not one product/service that is ideal for all 
consumers
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Segmentation

Market segment:
A group of customers who share a similar set 

of needs and wants
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Segmentation

 Process of subdividing a total market into different 
subsets or groups.

 Where the marketer may select one or more segments.
 To be reached with an appropriate marketing mix.



Market Segmentation
Levels of Market Segmentation

- Mass Marketing (no segmentation)
Same product to all consumers 

- Segment Marketing (some segmentation)
Different products to one or more segments

- Niche Marketing ( more segmentation)
Different products to subgroups within segments

- Micromarketing (complete segmentation)
Products to suit the tastes of individuals or locations 



Basis for market segmentation

On the basis of consumer’s 
personal characteristics (non-

behavioral correlates)
On the basis of consumer responses 

(behavioral correlates)

Geographic

Demographic

Psychographic 

Socio-economic
Loyal 
status

Usage 
based Benefits 



Geographic Segmentation

 Subdividing the whole market into different 
geographical units which can be further   sub-divided 
into smaller units.

 Subdividing the market into different geographical units 
such as…
Region of the world or country 
City or country size 
Climate.



Demographic Segmentation

 Subdividing the market in terms of demographic 
features of a country or a region.

 Demographic data is essential for estimating the size of 
the target market.

 Variables that may be considered are age, gender, 
marital status, family size, family life cycle, household 
type, income/ expenditure patterns, occupation, 
education, socioeconomic status, religion, 
nationality/race/ethnic group etc.



Socio-economic segmentation

 Variables that may considered for market segmentation 
are income, occupation, education, religion, social 
classes, etc.

 This segmentation is used for durable products such as 
automobiles, PCs, etc.



Psychographic segmentation

 Sub division of different groups on the basis of 
personality, life style and values.

 Marketers of cosmetics, textiles, fast food providers etc. 
must understand the life style of the target market.

 Automobile manufacturers must consider different 
personality traits in dividing the market.



Psychographic segmentation



Behavioral Segmentation

 Occasion
 Special promotions & 

labels for holidays.
 Special products for 

special occasions.

 Benefits Sought
 Different segments 

desire different benefits 
from the same 
products.

 Loyalty Status 
 Nonusers, ex-users, 

potential users, first-
time users, regular 
users.

 Usage Rate 
 Light, medium, heavy.



• Size, purchasing power, profiles of segments can be measured. 
• Segments must be effectivelyreached and served.

• Segments must be large or            profitable enough to serve.

Measurable

Accessible

Substantial

Differential

Actionable

• Segments must respond               differently to different marketing mix elements & actions.
• Must be able to attract and serve  the segments.

Evaluation of segmentation



85



86

Targeting 

 Once the firm has segmented the total market ,it 
should select the target market segment or 
segments for marketing.

 Investing in a particular segment should be sensible 
in terms of company’s mission, objectives, skills and 
resources.



Patterns of Target Market Selection:  Product x Market Matrices
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Market Positioning

 Positioning of a product or service is creating an “image” 
in the consumers’ mind.

 Consumers generally buy “images” rather than actual 
product.

 Marketers mostly use advertising as a tool to build up 
brand or corporate “image”.



To (target segment and need)
our (brand) is a (concept) that 

(point-of-difference).

Positioning Example

“To busy mobile professionals who need to 
always be in the loop, Blackberry is a wireless 
connectivity solution that allows you to stay 
connected to people and resources while on 
the go more easily and reliably than the 
competing technologies.”



Positioning strategies 
Sl. no. Positioning strategies Definition Advertising claims
1. Customer benefits Associate a brand or product with customer benefits Benefit(s)

2. Price and quality A product is highlighted in terms of service features or performance. Manufacturer charges high price

Value for money

3. Application Associating a product or service with a use or application
Use or application of a product or services.

4. Product user Associating a product or service with a user or class of users.
Cine stars or sports heroes using the product



Positioning strategies
Sl. no.

Positioning strategy Definition Advertising claims

5 Product class Associating a product or service in a particular product class
World class products

6 Cultural symbols Associating cultural symbols with a product or service to differentiate from competitors product

Royal 

7 Competitors Associating with competitor’s product or service by comparison
Compares with competitors brand



Generic Product Positions & Value Propositions



The Marketing Mix



The Marketing Mix
 The tools available to a business to gain the reaction it is 

seeking from its target market in relation to its marketing 
objectives

 4Ps – Product, Promotion, Place, Price 
 Traditional 4Ps extended 7Ps to encompass growth of 

service industry: Product, Promotion, Place, Price, People, 
Process, Physical Environment



The Marketing Mix

Blend of the mix depends upon:
 Marketing objectives
 Type of product
 Target market
 Market structure
 Rivals’ behaviour
 Global issues – culture/religion, etc.
 Marketing position
 Product portfolio



The New Product Development (NPD) 
Process 



NPD Overview
Key objectives of the new product development 
process are:

 maximizing fit with customer requirements, 
 minimizing cycle time, and 
 controlling development costs.



Sequential versus Party Parallel Development Processes



Involving Customers and Suppliers in the 
Development Process

Involving customers and suppliers in the 
development process may ensure that products 
fulfill customer performance/price 
requirements, and help control costs while 
speeding up development.



Tools for Improving the New Product Development Process

Stage-Gate Processes
 The Stage-Gate Processes applies a tough multi-functional 

review at the end of each stage of the design process to ensure that 
only those projects demonstrating increasing certainty with regard to 
success move forward. 

 Prior to moving to the next stage the project must clear a Go/Kill 
gate at which 3 components are reviewed: deliverables (i.e. results 
of the previous stage and inputs for the review), criteria (i.e. 
questions or metrics used to make Go/Kill decision) and outputs (i.e. 
results of the gate review process).  

 This is important since risks and costs escalate as a project proceeds.



Tools for Improving the New Product Development Process



Quality Function Deployment  – The House of Quality
QFD improves communication and coordination between engineering, marketing, and manufacturing.



Quality Function Deployment - The House of Quality
Steps for QFD

1. Team identifies customer requirements.
2. Team weights requirements in terms of relative importance.
3. Team identifies engineering attributes that drive performance.
4. Team enters correlations between different engineering attributes.
5. Team indicates relationship between engineering attributes and 

customer requirements.
6. Team multiplies customer importance rating by relationship to 

engineering attribute and then sums for each attribute.
7. Team evaluates competition.
8. Using relative importance ratings for engineering attributes and 

scores for competing products, team determines design targets.
9. Team evaluates the new design based on the design targets. 



Design for Manufacturing

 Design for manufacturing ensures that issues of 
manufacturability are considered early in the design 
phase.  It is usually done by engineering and 
manufacturing agreeing on a set of design rules. 

When the rules are followed, products are easier to 
manufacture, development cycle time is shortened, costs 
are reduced and quality increases, all with a concurrent 
increase in customer satisfaction.



Promotion
Promotional measures will be required by the investment 
project, 
• first, for entering the market with the new product, and
• secondly, to stay in the market and reach the long-term 

objectives of the project.

The feasibility study should identify the promotional measures 
required to reach the projected sales volume and estimate the 
costs of these measures. 



Promotion
The following promotional tools can be distinguished:
 Advertising. 
 Public relations.
 Personal sales or face-to-face selling. 
 Sales promotion or merchandising is an instrument to support 

especially the retailers. 
 Brand policy is an important instrument of the promotional mix. 



Place
 The means by which products and services get from 

producer to consumer and where they can be 
accessed by the consumer.

 The more places to buy the product and the easier it 
is made to buy it, the better for the business (and 
the consumer?)



Place
 Distribution through wholesalers to retailers, through 

retailers or directly to consumers (end-users) are the 
main distribution channels used by producers to reach 
the end-users.

 The main task of distribution is to get the products from 
the manufacturers to the consumers, that is, to the 
place where and at the time when the goods are 
needed.



Place
 The physical distribution, that is, the logistical aspects, 

therefore deserve special attention when determining the 
distribution mix. 

 The most important elements of the marketing mix are the 
terms of delivery (delivery time, means of transport, 
optimization of transport routes, establishment of depots), 
the control of the stock and the protection of goods during 
transport.



Place
 The choice of a distribution channel has a significant 

impact on the profitability of the project. 
 When determining ex-factory prices, it is important to 

identify the margins needed for the wholesalers and 
retailers to include the products in their sales 
programme.



Pricing Strategies



Penetration Pricing
 Price set to ‘penetrate the market’
 ‘Low’ price to secure high volumes
 Typical in mass market products – chocolate bars, 

food stuffs, household goods, etc.
 Suitable for products with long anticipated life 

cycles
 May be useful if launching into a new market



Market Skimming
 High price, Low volumes
 Skim the profit from the market
 Suitable for products that have short life cycles or 

which will face competition at some point in the future 
(e.g. after a patent runs out)

 Examples include: Play-station, jewellery, digital 
technology, new DVDs, etc.



Value Pricing

 Price set in accordance with customer 
perceptions about the value of the 
product/service

 Examples include status products/exclusive 
products 



Loss Leader
 Goods/services deliberately sold below cost 

to encourage sales elsewhere
Typical in supermarkets, e.g. at Eastern, selling the 
cheapest lambs in the hope that people will be 
attracted to the store and buy other things

 Purchases of other items more than covers 
‘loss’ on item sold
e.g. ‘Free’ mobile phone when taking on contract 
package



Psychological Pricing
 Used to play on consumer perceptions
 Classic example - € 9.99 instead of € 10.00!
 Links with value pricing – high value goods priced 

according to what consumers THINK should be the 
price



Going Rate (Price Leadership)
 In case of price leader, rivals have difficulty in 

competing on price – too high and they lose market 
share, too low and the price leader would match price 
and force smaller rival out of market.

 May follow pricing leads of rivals especially where those 
rivals have a clear dominance of market share.

 Where competition is limited, ‘going rate’ pricing may 
be applicable – banks, petrol, supermarkets, electrical 
goods – find very similar prices in all outlets.



Tender Pricing
 Many contracts awarded on a tender basis
 Firm (or firms) submit their price for carrying out 

the work
 Purchaser then chooses which represents best 

value
 Mostly done in secret



Price Discrimination
 Charging a different price for the same good/service 

in different markets
 Requires each market to be impenetrable
 Requires different price elasticity of demand in each 

market

Example: Hotel prices differ for the same room at different 
times of the year



Absorption/Full Cost Pricing

 Full Cost Pricing – attempting to set price to 
cover both fixed and variable costs

 Absorption Cost Pricing – Price set to ‘absorb’ 
some of the fixed costs of production



Marginal Cost Pricing
 Marginal cost – the cost of producing ONE extra or ONE 

fewer item of production
 MC pricing – allows flexibility 
 Particularly relevant in transport where fixed costs may 

be relatively high
 For instance, on a flight from London to New York –

providing the cost of the extra passenger is covered, 
the price could be varied a good deal to attract 
customers and fill the aircraft



Target Pricing
 Setting price to ‘target’ a specified profit level

 Estimates of the cost and potential revenue at 
different prices, and thus the break-even have to 
be made, to determine the mark-up

 Mark-up = Profit/Cost x 100



Services Projects’ Marketing Mix
(7Ps)



124

Expanded Marketing Mix 
for Services Projects

Customers PricePlace & 
Time

Promotion

Product 
(Service)People Process

Physical Evidence

Customers PricecustomersPlace 



Expanded Marketing Mix for Services Projects



Services’ Characteristics



Differences between goods and services

Source: A. Parasuraman, V.A. Zeithaml, and L. L. Berry, “A Conceptual Model of Service Quality and Its Implications for Future Research,” Journal 
of Marketing 49 (Fall 1985), pp. 41–50.





Evaluation of Goods and Services

Source: Adapted from Zeithaml
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II. Raw Materials and Supplies 
 The different materials and inputs required for the operation of 

the plant are identified and described in this chapter, and their 
availability and supply, as well as the method of estimating the 
resulting operating costs, are analysed and described.

 There is a close relationship between the definition of input 
requirements and other aspects of project formulation, such as 
the definition of plant capacity, location and selection of 
technology and equipment, as these inevitably interact with 
one another.
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II. Raw Materials and Supplies 
 The selection of raw materials 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 pollution 
concerns, as well as criteria related to project strategies, for example, the 
minimization of supply risks and of the cost of material inputs.

II. Raw Materials and Supplies 
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II. Raw Materials and Supplies 
The following information should be presented:
 Type of material and input;
 Unit of measurement (barrels, tonnes, cubic metres etc.);
 Number of input units consumed per unit produced;
 Estimated cost per input unit;
 Estimated cost per unit produced;
 Estimated cost per unit produced divided into direct (variable) 

and indirect (fixed) cost components;
 Total cost per year.

II. Raw Materials and Supplies 



Inventory management



What we need, when we need it

 Too much inventory costs you money. 
 It ties up cash in stock that can, of course, become 

obsolete or damaged. 
 At the other extreme, not enough inventory tests 

customer loyalty and leads to lost or delayed sales. 
 We should know the optimum inventory level.



Consider that the only things that vary are:

 Ordering costs - the costs of processing purchase 
orders, taking delivery and/or tooling up for a 
production run, and so on.                                    
Ordering costs per unit decline as volumes increase due 
to economies of scale.

 Carrying costs - including premises, insurance and 
funding costs.                                                             
These increase steadily with volume.





The optimum inventory level is where ordering and carrying  
costs are minimized, which is where they equal each other. 

In other words, in any one period, …                                                         
… the quantity of inventory that you should order is the 
quantity where:

total ordering costs = total carrying cost
or 

number of orders x cost per order = average inventory x carry 
cost per unit



For just-in-time inventory management, the reorder 
point is triggered when inventory falls to a level 
equivalent to daily demand x delivery time in days. 

This presupposes that demand is steady and delivery is 
always on time. 

Maybe we have to carry a buffer stock!

Just-in-time



So, we know how to minimize the costs of 
carrying inventory. 

But how do we achieve an acceptable chance of 
having the right products in stock? 



Stock Control
Costs:

 Storage costs – warehousing, etc.
 Depreciation costs – wear and tear, perishability, shelf-life, etc.
 Opportunity cost – zero revenue earned on stocks sitting around!
 Administration costs – monitoring stock levels, ordering and processing, etc.

Benefits:
 Availability of stocks to meet customer needs
 Buffer stocks help to cope with unplanned changes in demand
 Smoothes out the volatility of lead times.



Stock Control

Stock Level

Time

Maximum Stock Level

Minimum Stock Level

Re-order level

The Traditional Stock Control Model Maximum stock levels achieved after stock delivery. Stock levels decline during production.
When the stock level reaches the re-order level, it triggers a new order. The difference between the time of re-order and delivery is the ‘lead time’.

Lead Time

Re-order triggered



Consider a transport café, 

 The owner knows from experience that he usually 
sells 400 meat pies a week and the standard 
deviation of demand is 20 pies. 

 He will accept a 15% risk of being out of stock. 

 How many pies should he buy in his weekly order 
each Monday afternoon?



The normal distribution can be applied to inventory 
control.

If we look at next figure, we will see that 15% in one 
tail of the normal distribution happens to be:

- about one z score, and therefore

- one standard deviation.!! 
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III. Engineering and Technology

 The task of engineering is to design the functional and 
physical layout for the industrial plant necessary to 
produce the defined products, and to determine the 
corresponding investment expenditures as well as the 
costs arising during the operational phase. 

 The scope of engineering also includes the plant site 
and all activities required to deliver both inputs and 
outputs and to provide the necessary secondary 
infrastructure investments. 
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III. Engineering and Technology

 An integral part of engineering at the feasibility stage is 
the selection of an appropriate technology, as well as 
planning of the acquisition and absorption of this 
technology and of the corresponding know-how. 

 The required machinery and equipment must be 
determined in relation to the technology and processes 
to be utilized, the local conditions, the state of the art 
and human capabilities. 
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III. Engineering and Technology

 The analysis must include all technical, managerial and 
administrative, as well as external, sociocultural and
economic aspects of the required maintenance system. 

 It should also outline the specific requirements of each 
individual technology, if selected, and specify the need 
for technical documentation and maintenance 
procedures (e.g. the necessary lists of spare parts). 
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Production program
 The initial task and scope of engineering is to define the 

whole range of project activities and requirements, 
including production levels to be achieved under the 
technical, ecological, social and economic constraints.

 This requires identifying the principal products or 
product 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.
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Determination of the production program

 Market requirements and marketing 
concept.

 Input requirements
 Technology
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Plant capacity

The term plant or 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:
 Feasible normal capacity.
 Nominal maximum capacity.
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Feasible normal capacity
 It is achievable under normal working conditions, taking into 

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.
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Nominal maximum capacity

 The nominal 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, i.e. disproportionate production 
cost increases.
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Determination of Plant Capacity

General Rule:
When the future demand of sales

can be easily estimated and seems to be rising
then the plant capacity selected is 

bigger than the initial demand requirements, 
so that the future demand requirements 

would be covered as well
Attention! The Critical Factor should be recognized

(e.g. a motorway tunnel, a distillation column in chemical 
industry etc.)



Production Methods
 Job Production – One-off production - each item 

might have particular specifications

 Flow Production – suitable for mass market products 
that are identical

 Batch Production – each stage of the production 
process has an operation completed on it before moving 
on to the next stage – allows modifications to be made 
to products that otherwise are the same



Production Methods
Which is more efficient?

Operation 1 2 3 4 5

6

7

891011
Finished Product

This?



Production Methods

Operation 1

1a 1b 1c 1d

2a 2b 2c

3a 3b 3c 3d

4 Finished product

Or this?



Production Methods
Or this?

Cell 1 Cell 2 Cell 3

Finished Product Finished ProductFinished Product



Production Methods

Answer – it could be any of them!
The design of the production space can influence:

 Output levels
 Factor use
 Efficiency
 Cost levels
 Quality assurance procedures



Civil engineering works
The feasibility study should provide plans and estimates for 
the civil works related to the project: 
 site preparation and development, 
 factory and other buildings, 
 civil engineering works relating to utilities, transport, 

emissions and effluent discharge, 
 internal roads, 
 fencing and security, and 
 other facilities and requirements of the plant.



Maintenance and replacement requirements

 An important aspect of project engineering is the 
determination of critical maintenance and replacement 
requirements for the project. 

 Satisfactory maintenance of plant, buildings and various 
facilities is essential for efficient plant operations. 

 Similarly, replacement requirements for various parts, 
components and materials at different stages of construction 
and production need to be identified and planned for. 



Technology Selection
 The selection of appropriate technology and know-how is a 

critical element in any feasibility study. 
 Such 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 to socio-economic 
and ecological conditions. 

 What may be appropriate in industrialized economies with high 
labor costs may not necessarily be the optimum for low-wage 
developing countries, with severe constraints on infrastructure 
and availability of inputs.



Importance of Technology Selection
 Technological innovation now the single most 

important driver of competitive success in many 
industries

 Many firms earn over one-third of sales on products 
developed within last five years

 Product innovations help firms protect margins by 
offering new, differentiated features.

 Process innovations help make manufacturing more 
efficient.



Innovation funnel
Most innovative ideas do not become successful new products.

Successful innovation requires carefully crafted 
strategies and implementation processes.



First-Mover Advantages and Disadvantages

 Being a first mover can confer the advantages of:
• Brand loyalty and technological leadership
• Preemption of scarce assets
• Exploiting buyer switching costs
• Reaping increasing returns advantages.

 However, first movers often bear disadvantages also:
• High research and development expenses
• Undeveloped supply and distribution channels
• Immature enabling technologies and complements
• Uncertainty of customer requirements



Multiple Dimensions of Value



Multiple Dimensions of Value



Integration 
of 

technology management,
the project strategy 

and 
the marketing concept















Estimates of overall investment costs
 Once the production program and plant capacity are 

defined, a preliminary order-of-magnitude estimate can 
be drawn up regarding the broad investment 
requirements of the project. 

 To calculate cost estimates, a detailed breakdown to the 
various cost items would be necessary, e.g. 
 plant machinery and equipment
 civil engineering works 
 utilities, instrumentation, piping and other ancillary 

facilities and requirements.



Exponential cost estimating
Exponential cost estimating is based on the following 
function: 
If the relative size of two plants or plant items is S1/S2 , 
then the relative costs would be (C1/C2)n, 
where n is the exponential factor that for many plants and 
equipment lies between 0.6 and 0.7. 
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IV. Organization and overhead costs

 The present chapter deals with the development and design of 
the organization needed to manage and control the entire 
operation of the factory, and with the related overhead costs. 

 A division of the company into organizational units in line with the 
marketing, supply, production and administrative functions is 
necessary not only from the operational point of view, but also 
during the planning phase, to allow the assessment and projection 
of overhead costs.

 Furthermore, it is essential for the feasibility of a project that a 
proper organizational structure should be determined in accordance 
with the corporate strategies and policies.



Organizational design
The design of the organization usually includes the following steps:
 The goals and objectives for the business are stated;
 The functions that are necessary to achieve the goals are 

identified;
 The necessary functions are grouped or related;
 The organizational framework or structure is designed;
 All key jobs are analyzed, designed and described;
 A recruiting and training program is prepared.



Business Functions
 Human Resources
 Sales and Marketing
 Research and Development 
 Production/Operations
 Customer Service
 Finance and Accounts
 Administration and IT



Organisation Charts
Hierarchical Structure

Managing Director

Sales Director Marketing
Director Finance Director

A B C D Market 
Research

Strategy Purchasing
Manager

Sales 
Manager

Accounts
Manager



Organisation Charts

MD

Middle Management

Workers

Pyramidal Structure

Senior
Management



Organisation Charts

nR&D

nMarketing nSales

nProduction

nFinance

nMD

Centralised/Entrepreneurial



Organisation Charts

nSales

nMarketing

nProduction

nAccounts

Collaborative



Organisation Charts

nMarketing nSales

nProductionnFinance

nR&D

Circular/Flat



Organisation Charts

Project

Marketing
R&DSales

Finance
HR Production

Matrix Structure



Ways to Structure a Business

 By function: arranging the business according 
to what each section or department does

 By product or activity: organising according to 
the different products made

 By area: geographical or regional structure



Pros and Cons of Different Structures

This depends on the business type, size and 
structure used
Let’s look at a functional structure:

Production Marketing Accounts Personnel IT

Board of Directors

Chief Executive



Functional Structure

Advantages
 Specialisation – each department focuses on its own work
 Accountability – someone is responsible for the section
 Clarity – know your and others’ roles

Disadvantages
 Closed communication  could lead to lack of focus
 Departments can become resistant to change
 Coordination may take too long
 Gap between top and bottom



An Example of Organisation by Product/Activity 

Imaging and
Printing Group

Personal
Systems Group

Enterprise
Systems Group HP Services HP Financial

Services

Hewlett Packard



Organisation by Product/Activity 

Advantages
 Clear focus on market segment helps meet customers’ needs
 Positive competition between divisions
 Better control as each division can act as separate profit centre

Disadvantages
 Duplication of functions (e.g. different sales force for each division)
 Negative effects of competition
 Lack of central control over each separate division



Organisation by Area

Hewlett-Packard’s Headquarters Worldwide

Americas
Houston, Texas

Europe, Middle East, Africa
Geneva, Switzerland

Asia Pacific
Hong Kong

Hewlett Packard



Organisation by Area

Advantages
 Serve local needs better 
 Positive competition
 More effective communication between firm and local customers

Disadvantages
 Conflict between local and central management
 Duplication of resources and functions
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Costs not directly involved in production or very small. 
For instance:
- internal logistics costs
- insurance fees
- board of directors payments
- office supplies costs
- royalties
- quality assurance costs
- depreciation costs
- financial costs (interests)

Overhead costs
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V. Human Resources

The determination of human resources required, as 
well as the assessment of the resources available 
for the project, are often an important part of a 
feasibility study, because managerial or 
supervisory staff and skilled labor can be a critical 
factor for the success of a project.
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V. Human Resources

 Job specification (outline of the role 
of the job holder)

 Job description (outline of the skills and qualities 
required of the post holder)

 Personnel training needs
 Cost estimates for wages, salaries, other 

personnel-related expenses and training are 
prepared.
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V. Human Resources

Determination of human resources based on:
- organization charts
- production plan
- plant capacity
- business strategy
- desired shift patterns 
- production technology
- personnel availability
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VI. Location, site and environment

 Location and site are often used synonymously but must be 
distinguished. The choice of location should be made from a 
fairly wide geographical area, within which several alternative 
sites can be considered.

 Location analysis has to identify locations suitable for 
the industrial project under consideration. 

 A location may sometimes be suggested at an early stage by 
the project promoters. However, the methodology of analyzing 
such a suggestion is the same, and the location in question will 
still have to fulfil the key requirements identified as essential or 
critical for a feasible and viable implementation and operation 
of the project.
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VI. Location, site and environment

 The feasibility study should include a thorough and 
realistic analysis of the environmental impact of 
industrial investment projects. 

 The environmental impact is often of crucial 
importance for the socio-economic, financial and 
technical feasibility of a project.



Business Location

In general a business will look to locate its activities where 
the costs of production are minimised.
The nature of the business will heavily influence location 
decisions:

 Type and nature of market
 Type of business – production of goods 

or services, retail, wholesale?
 Sector – primary, secondary, tertiary, quaternary?
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Location selection
For location selection, the following factors should be considered:
- climate conditions
- raw materials and factory materials availability
- market orientation
- human resources availability
- infrastructure services (electricity, transport, communication) 
- effluent and waste disposal 
- appropriate (affordable) land availability 
- fiscal and legal aspects (e.g. subsidies etc.)
- support / tolerance by local community
- quality if life (health, education services) etc.
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Site selection

For sites available within the selected area, the following 
requirements and conditions are to be assessed:
 Ecological conditions on site (soil, site hazards, climate etc.)
 Environmental impact (restrictions, standards, guidelines)
 Socio-economic conditions (restrictions, incentives, 

requirements)
 Local infrastructure at site location (existing industrial 

infrastructure, economic and social infrastructure, availability of 
critical project inputs such as labor and factory supplies)

 Strategic aspects (corporate strategies regarding possible future 
extension, supply and marketing policies)

 Cost of land
 Site preparation and development, requirements and costs.
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Costs estimates

Investment costs estimates:
 acquisition of land, 
 real estate taxes, 
 legal expenses, 
 rights of way, 
 site preparation and development,
 factory-external facilities (such as generation of electricity, water supply system, storage, housing and schools, etc.), 
 environmental protection costs.
Annual costs estimates:
 annual payments for rent, 
 real estate tax, 
 rights of way, 
 annual charges for easements and other cost items, 
 costs for disposal and treatment of waste and effluents.



FACTOR LOCATION
WF

LOCATION
A Β C Α Β C

1 Climate conditions 7 9 4 5 35 45 20

2 Availability of labor 10 7 6 10 100 70 60

3 Raw materials and supplies 9 10 7 10 90 100 70

4 Economic and social background 9 6 6 5 45 30 30

5 Transportation services 7 9 8 10 70 90 80

6 Waste disposal infrastructure 10 9 8 10 100 90 80

7 Communication services 10 9 6 10 100 90 60

8 Incentives 4 5 10 20 80 100 200

9 Land Purchase Cost 4 5 9 15 60 75 135
110 Support of local community 6 7 7 5 30 35 35

κλλλλλ Total weighted score: 1100 7710 7725 7770
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VII. Implementation Planning and budgeting 

Implementation planning and budgeting includes the following major tasks:
 Determination of the type of work tasks, on- and off-site, that are necessary to implement the project.
 Preparation of a time-phased implementation schedule, positioning all the work tasks correctly in time and allowing for adequate time to complete each individual task.
 Determination of the resources needed to complete the individual tasks and the extraction of the corresponding costs.
 Preparation of an implementation budget and cash flow that will ensure the availability of adequate funds throughout the implementation phase.
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Sample breakdown of project implementation costs:
 Costs of project implementation management
 Costs of company formation and organizational build-up
 Technology acquisition and transfer
 Detailed engineering of equipment and civil works, tendering, evaluation 

of bids, negotiations and contract awards
 Supervision and coordination of construction work, installation, testing, 

trial runs, start-up and commissioning
 Arrangements for supplies
 Arrangements for pre-production marketing
 Preliminary expenses and costs involved in capital issues (unless 

included already in cost groups listed above)

VII. Implementation Planning and budgeting 



Gantt Chart 



CPM Chart 

Task Just previous task Implementation time 
(week) 

Α - 4 
Β Α 6 
C Β 9 
D - 7 
Ε D 4 
F - 12 
G F, Ε 3 
Η G, I 6 
I Α 10 

 



C (9)D (7)

F (12)
G (3)

I (10)
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VIII. Financial Analysis and Investment Appraisal

 From a financial and economic point of view, 
investment can be defined as a long-term commitment 
of economic resources made with the objective of 
producing and obtaining net gains in the future.

 These gains should be calculated, as:
Profit = Total Revenues – Total Costs

and compared with:
Initial Investment Cost





Basic Relationships
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Financial Analysis

The balance sheet
 The balance sheet shows, in financial terms and to the best of the accounting world’s ability, the sum total of what you have done in the past and where you are today.
The profit and loss (P&L) account
 It records financial flows relating to a specific period, perhaps a year. The flows are essentially sales income less production costs and operating costs. The difference is net profit (or loss). Transactions are recorded in the period to which they relate. For example, rent for May is entered in the accounts for May even if it was actually paid in advance in April. US readers will know this as an income statement even though it includes expenditure.
The cash flow statement
 This shows financial flows as and when they actually happen (rent for May paid in advance in April is recorded in April). It is not unusual for the profit and loss account to look very healthy at the precise moment that negative cash flow (a big borrowing requirement) is strangling the business.





Financial relationships exposed
This diagram shows the interrelationships between the three sets of transactions and the three financial statements. 

All the accounts show flows over time, except the balance sheet, which shows balances at a point in time. 
The changes in balance sheet between two dates reveal flows.
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Total initial investment cost

1. Establishment costs (opportunity / feasibility studies, 
surveys , travel expenses etc.)
2. Fixed investment costs (land purchase, site preparation and 
improvements, building and civil works, plant machinery and 
equipment including auxiliary equipment, certain incorporated 
fixed assets such as industrial property rights and payments 
for know-how and patents etc.)
3. Project implementation cost and pre-production 
expenditures
4. Net working capital
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Net working capital

Net working capital is defined to include current assets 
(the sum of raw materials inventories, finished products, 
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 operation of the plant. 



Finding funding

 Loans
 Leasing
 Profits that are fed back into the business
 Shares
 Grants and donations
 venture capital providers
 start-up capital from family, friends, working 

partners and angels
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Investment Appraisal

The project financial appraisal (a 3- 5 years analysis) is 
based on:
- balance sheet
- cash flows statement
- net present values (NPV)
- payback period
- internal rate of return (IRR)
- return over investment (ROI)
- break-even analysis (BEP) 
- sensitivity analysis
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Net present values (NPV)
Net Present Value (NPV) is the difference between the present value of cash 
inflows and the present value of cash outflows. NPV is used in capital budgeting 
to analyze the profitability of a projected investment or project. The following is 
the formula for calculating NPV:

where
Ct = net cash inflow during the period t
Co = total initial investment costs
r = discount rate, and
t = number of time periods
A positive net present value indicates that the projected earnings generated by a 
project or investment (in present value) exceeds the anticipated costs (also in 
present value).
Generally, an investment with a positive NPV will be a profitable one and one 
with a negative NPV will result in a net loss.  
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Discounted cash flow (DCF) 
DCF analysis uses future free cash flow projections and discounts them to 
arrive at a present value estimate, which is used to evaluate the potential for 
investment. 
If the value arrived at through DCF analysis is higher than the current cost of the 
investment, the opportunity may be a good one.
It is calculated as:

The discount rate in DCF analysis takes into account not just the time value of 
money, but also the risk or uncertainty of future cash flows; the greater 
the uncertainty of future cash flows, the higher the discount rate.
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Payback period

The payback period is the length of time required to recover the cost of an 
investment. 

The payback period of a given investment or project is an important determinant 
of whether to undertake the position or project, as longer payback periods are 
typically not desirable for investment positions. 

The payback period ignores the time value of money, unlike other methods of 
capital budgeting, such as net present value, internal rate of return or discounted 
cash flow.  

The following is the formula for calculating the payback period:

Payback Period = Cost of Investment / Annual Net Cash Inflows
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Internal rate of return (IRR)
Internal rate of return (IRR) is a tool measuring the profitability of potential 
investments. Internal rate of return is a discount rate that makes the net 
present value (NPV) of all cash flows from a particular project equal to 
zero. IRR calculations rely on the same formula as NPV does.
To calculate IRR using the formula, one would set NPV equal to zero and solve 
for the discount rate r, which is here the IRR. Because of the nature of the 
formula, however, IRR cannot be calculated analytically, and must instead be 
calculated either through trial-and-error or using software programmed to 
calculate IRR.
Generally speaking, the higher a project's internal rate of return, the 
more desirable it is to undertake the project.
Assuming the costs of investment are equal among the various projects, the 
project with the highest IRR would probably be considered the best and 
undertaken first.
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Internal rate of return (IRR)
An alternative calculation procedure begins with the preparation of a cash flow 
table.
An estimated discount rate is then used to discount the net cash flow to the 
present value. If the NPV is positive, a higher discount rate is applied. If the NPV 
is negative at this higher rate, the IRR must be between these two rates. 
However, if the higher discount rate still gives a positive NPV, the discount rate 
must be increased until the NPV becomes negative. 
If the positive and negative NPVs are close to zero, a good approximation of the 
IRR value can be obtained, using the following linear interpolation formula:

Where ir is the IRR, PV is the positive NPV (at the lower discount rate i1), and NV 
is the negative NPV (at the higher discount rate i2).
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Return over investment (ROI)

A performance measure used to evaluate the efficiency of an investment or 
to compare the efficiency of a number of different investments. ROI measures 
the amount of return on an investment relative to the investment’s cost. 

To calculate ROI, the benefit (or return) of an investment is divided by the cost 
of the investment, and the result is expressed as a percentage or a ratio. The 
return on investment formula:

ROI = (Total Revenues – Total Costs) / Initial Investment Cost

Because ROI is measured as a percentage, it can be easily compared with 
returns from other investments, allowing one to measure a variety of types of 
investments against one another.  
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Break-even analysis (BEP)

The purpose of break-even analysis is to determine the equilibrium point at 
which sales revenues equal the costs of products sold. 

When sales (and the corresponding production) are below this point, the firm is 
making a loss, and at the point where revenues equal costs, the firm is breaking 
even. Break-even analysis serves to compare the planned capacity utilization 
with the production volume below which a firm would make losses. 
Break-even production is the number of units U necessary to produce and sell in 
order fully to cover the annual fixed costs Cf for a given unit sales price ps and 
the variable unit costs cv, or
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Sensitivity analysis

 With the help of sensitivity analysis it is possible to show how 
the net cash returns or the profitability of an investment alter
with different values assigned to the variables needed for the 
computation (unit sales price, unit costs, sales volume etc.)

 To determine the critical variables, the structure of cash flows 
should be analyzed first. The variables having the greatest 
share of cash inflows and outflows are then subject to variations 
of quantities or prices or both parameters at the same time.


