PROJECT MANAGEMENT NOTES

1. Define ‘Project’.  What are the main characteristics that identify and differentiate projects?  Do you think that the specialized project management techniques can be applied effectively to non-engineering areas of organizational functions?  Explain your answer with suitable examples.

Project is a temporary endeavour undertaken to create unique product or service.  Project is also defined as a unique set of co-ordinated and inter-related and inter-related activities undertaken by an organisation to meet defined objectives; that have an agreed start and finish time; is constrained by cost & resources and has specified performance requirements. 

Characteristics of a project:

· Project has a definite start and finish.

· Project consists of a well-defined collection of jobs, activities, or tasks which when complete; mark the end project. 

· The jobs may be started or stopped independently of each other, within a given sequence.

· The jobs are ordered – i.e., they must be performed in technological order.

Project management has become a proven approach to achieving specific objectives in time.  If properly applied, project management techniques supply structure, focus, and control and help to drive a project team to the completion of work.  Today, the definition of a project has expanded to include recurring situations, one time crisis, and dealing with difficult issues, so that projects and project management apply to various business situations that have to deal with complexity.  Legal offices, hospitals and other services as well as traditional manufacturing firms have become enthusiastic about the ways in which project management is improving their delivery of services or creation of new products.  

Some typical examples are:
· Annual budgeting / auditing exercises

· Introduction of new systems (ISO 9000)

· Organizational restructuring

· Software development & implementation

· Development of new product

· Campaign for new product launch

· Organizing AGM / sales conference 

2. Define “Project Management”.  State the scope of the “Project Management”. 

Organised Venture for managing Projects.  It involves scientific application of modern tools and techniques in Planning, Financing, Implementing, Monitoring, Controlling and Co-ordinating unique activities or tasks to produce desirable outputs in consonance with pre-determined objectives, within the constraints of the Time, Cost, Quantity and Quality.

The Project Management Covers:

(i) Idea generation, analysis and finalisation of one or more ideas for implementation.

(ii) Preparation of feasibility reports for various projects (ideas), working out facilities and finance requirements, benefits and long– term viability as well as profitability. 

(iii) Identification of partners needed.

(iv) Technology requirements. 

(v) Organisational requirements.

(vi) Probable sites and building requirements.

(vii) Commercial aspects.

(viii) Environmental effects and action required.

(ix) Availability of Govt. Concessions etc.

3. Define “Project Management”. What are the main criteria for assessing success of projects? 

Project Management is planning, organizing, directing, and controlling of company resources for a relatively short – term objective that has been established to accomplish specific objectives. 

Project Management is the application of knowledge, skills, tools, and techniques to 

project activities in order to meet or exceed stakeholder needs and expectations from a project.

Criteria for success : 

Project is considered to be successful if the project objectives are achieved within its scheduled time, within budgeted cost, meeting the desired performance / technology level while utilizing assigned resources effectively and efficiently.

The measurement and comparison of actual deviations or variances from the schedule, budget and set performance parameters for the project indicate degree of success.

4. How does project management differ from the management of other types of manufacturing activities ?

	
	PROJECT
	MANUFACTURING

	Time horizon for planning 
	· Long term, usually much more than one year

· More strategic thinking involved
	· Short & medium term, usually within one year.

· Focus on minor day-to-day issues

	Process
	Has to be developed & designed new each time.  Considerable uncertainty and many unknown factors.
	Stabilised over a period of time due to experience, minimum uncertainty.

	Resources
	New multi-disciplinary team to be created usually from of personnel from other departments.
	Plant & personnel already exist.  Direct control over personnel.

	Change management 
	Projects are initiated to bring about change.
	Minimal change is expected in set routine.

	Capital outlays
	Substantially Large
	Comparatively Smaller


5. How do the parameters and characteristics of ‘Project Investment’ decisions differ from that of routine manufacturing decisions ?  What are the main difficulties in preparing and analyzing capital investment decisions ?

Differences – 

· Long term effects :  Consequences extend far into the future.  Scope of current manufacturing is governed by capital investment of the past.

· Irreversibility :  Decisions can not be reversed without substantial financial loss.  Less or no demand for used machinery when scrapped.

· Substantial financial outlays : Very high outlays as compared to operational requirements.

Difficulties in preparation and analysis of decisions :
· Measurement problems :  Measurement of costs and benefits is difficult when they have a bearing on company’s other operations or have intangible effects.

· Uncertainty :  Uncertainty & unpredictability of future costs and benefits.

· Temporal spread :  Projections are spread over long period of 5-20 years.  Estimating discounting rates and establishment of equivalence is difficult.

6.  It is said that the project manager to be successful should possess entrepreneurial skills.  Discuss these skills with their importance in project situations.

A project manager to be successful, requires qualities and traits of an entrepreneur such as :

· Willingness to make sacrifices 

· Leadership

· Decisiveness

· Confidence in the project

· Strong ego

· Willingness to make sacrifices :  A project is invariably with numerous difficulties and unanticipated problems.  The project manager has to sacrifice his time, energy and resources to nurture the project in an inhospitable environment.  Project manager’s job is a lot demanding and requires total commitment.

· Leadership :  Project manager needs strong leadership qualities that enable ordinary persons to accomplish great feats.  They have to motivate their team to successfully cope with the challenges and frustrations inherent in a new venture.

· Decisiveness :  The project has to accomplish many things in the atmosphere of uncertainty.  Numerous decisions have to be taken in a quick succession on the basis of limited information.  He does not have a history to fall back on or a well-Organised database to rely upon.  The fluid situation calls for ability to decide quickly and also to revise decisions to adapt to the changing environment.

· Confidence in the project :  Having unbounded faith in the project instills confidence in suppliers, contractors, creditors, customers, employees, team members and others.

· Strong ego :  Project managers need a strong ego to cope with the ups and downs of the project.  To endure periods of adversity and to maintain proper perspective when event cast shadow over the enterprise, the project manager needs a strong identity and self-image.
7. Why is the project manager equated to an entrepreneur ?

Qualities for becoming a successful project manager are the same as that of an entrepreneur – who has to deal with new and unknown factors under time pressure.  A project manager should have the following traits.

· Willingness to make sacrifices

· Leadership

· Decisiveness

· Confidence in project

· Marketing orientation

· Strong ego

8. Who are normally the stakeholders in project ?  What is the role of project manager vis-à-vis stakeholders’ expectations ?

Project stakeholders are individuals or organizations who are actively involved in the project, or whose interests may be positively or negatively affected as a result of project execution or its successful completion.  Key stakeholders in a project include project manager, customers, performing organization and project sponsors.  In addition, owners and funders, suppliers and contractors, team members and their familiars, government agencies and media outlets, individuals, temporary or permanent lobbying organizations and society at large are also stakeholders. 

Managing of stakeholder’s expectations is difficult because various stakeholders have different objectives and interests, which may be in conflict with each other and with the project objectives.  Project manager has to understand these expectations and achieve a judicious balance in the interest of successful project implementation.  Project manager has to : 

· Create an environment for every stakeholder to contribute his skills and knowledge in development of a project plan.

· Analyse needs of various stakeholders to ensure that they will be met in the best possible manner 

· Analyse stakeholders risk tolerances to develop a risk management strategy.

9. What are the basic functions of a Project Manager ?  What qualities, qualifications and experience would you recommend for an effective Project Manager ?

Basic functions of a project manager are :

· Planning & Control :  To develop the project plan and ensure that the work is completed on time, within budget and with acceptable quality.

· Resource Management :  Manage and direct project resources to achieve project objectives.

· Co-ordination :  Interface with higher management regarding project review, approvals and project issues.  Also relate successfully to line managers and staff.

Qualities, Qualifications & experience to be a successful project manager :

Personal qualities :

· Communication skills both, written & oral

· Ambition leading to working hard and positively.

· Energy to deal with problems and take measured risk.

· Sense of humour to take events, setbacks and success in their stride.

· Maturity to take things in their stride and sense of timing to make certain moves.

· Toughness and willingness to take contrary positions rather than taking an easy way out, or to take a path of least resistance or to cave in to the pressure. 

· Ability to take directions, suggestions, hints and criticism and converting them in positive action.

Managerial qualities :

·  Problem and conflict solving ability to identify and understand problems, place them in perspective, develop and implement solutions.

· People management

· Perspective vision to step back and take an overall view to see symptoms of problems.

· Being an organizer managing and allocating time for important issues.

· Familiarity with the organisation to understand funding and decision making process.

· Initiative and risk taking ability to accept / delegate tasks not done.

Technical skills, knowledge & experience : 

· Should be a generalist to see a bigger picture i.e. relationship of project to the company, impact of end product etc.

· Experience of not only working on several projects but to integrate it to apply to the current project 

· Acquire knowledge of latest project planning, budgeting and control techniques.

10. Main features and advantages of ‘Matrix’ type organisation for projects.

In a matrix organization, the personnel working on the project are responsible to their functional superior as well as the project manager.  The authority and influence of the project manager cuts across the traditional vertical line of command.  It has greater organizational complexity due to the dual reporting structure and needs certain level of organizational maturity to avoid conflicting situations that are inherently created by the structure.

Advantages of the matrix organizational structure for the projects are as under :

· Ensures effective utilization of organizational resources.

· Critical resources can be shared between projects.

· Builds up specialized knowledge & technical base within the organization.

· Team morale & motivation remains at high level even at the project completion stage.

· Personnel are not uncertain about their future after project closure, hence focused.

· Authority and responsibility is shared and gives more time for team members to complex problem solving.

· It is an ideal for of organization for EPC companies.

11. Why is the traditional ‘Functional’ organization is not considered suitable for implementation of projects in general ?  Name the other organization structures developed stating the types of projects these are found to be more effective.

The traditional ‘Functional’ organization is not suitable for implementation of projects in general because :

· No Single individual is directly responsible for total project. No formal authority.

· It does not provide project-oriented emphasis necessary to accomplish project tasks.

· Needs excessive lead-time for approval of decisions due to complex co-ordination.

· Decisions normally favour strongest functional group.

· There is no customer focus.

· Slow response to customer needs.

· Difficult to pinpoint responsibility.

· Individual motivation and innovation are on low scale.

A ‘Pure Project’ organization is a separate division developed within the company with independent authority and responsibility for project.  Such organization is suitable for companies embarking on major diversification / expansion projects generally at sites away from the parent organization.

A ‘Matrix Project’ organization combines the attributes of Functional & Pune Project Organizations.  While retaining the basic functional structure, it identifies independent authority and responsibility for a project with a project manager.  Such structure is found generally suitable for organizations engaged in project implementation for the clients as their main business.  Construction contractors, EPC companies etc. are some examples.

12. Explain the organization structure of a ‘Pure Project’ type of organization with an organization chart and enumerate its advantages and disadvantages.  For what types of projects such organization is more suitable ?

Pure Project organization is a fully dedicated organization created for project implementation and is separated from the parent system with its

· Own technical staff

· Own administration

· Give parent firm periodic reports and overview


      

   







Advantages : 

· Personnel demonstrate loyalty to project

· Better employee morale, higher motivation

· Rapid reaction time, faster communication

· All members are responsible to PM

· Specific technologies for several successive projects

· Committed workers

· Individuals excel in project’s area of technical expertise

Disadvantages :

· Duplication of efforts, facilities, & personnel

· Stockpile equipment and Technical Assistance

· Project takes on a life of its own

· No perpetuation of technology

· Lack of opportunity for technical interchange between projects 

· Lack of career continuity for personnel

The ‘Pure Project’ type organization is suitable for expansion / diversification projects of a company either being implemented at a site that is remote from the existing facilities or for the projects that are in a completely diverse fields.

13. A Pure project type organization is more suitable to handle a own diversification project because :

· Project Manager has a complete line authority over project personnel.

· Individual authorities and responsibilities can be clearly spelt-out.

· Faster & effective communication due to simplicity of organization.

· Facilitates better planning & control.

· Better personnel moral & team spirit can be built-up through motivation by the project manager.

· Project personnel are more committed to project goals.

· Quicker decisions and faster reaction / response time.

	ORGANIZATION CHART FOR PURE PROJECT ORGANIZATION













14. Discuss Human Aspects of Project Management in relation to Authority, Personnel Orientation, Motivation and Team Building.

Although the use of proper planning and budgetary control techniques help in successful project management, their use and effectiveness depends on the people who are involved and are responsible for various project activities at various levels.  It is therefore very important to understand human nature and to achieve satisfactory human relations in project setting.  Project manager has to handle problems and challenges relating to following issues.

(i) Authority :  Project manager very often does not have a direct authority over the project team.  He has to co-ordinate efforts of various functional groups, experts, consultants, external agencies etc.  Team leadership and influencing professionals assumes importance than exercising authority.  Project manager’s authority therefore emanates from his ability to develop rapport with the team members, skilful resolution of conflicts, skill of communication and persuation and ability to act as a buffer between technical, engineering, financial and commercial personnel.

(ii) Personnel Orientation :   Overemphasis on planning and control techniques that are mathematics and accounts oriented tends to adopt a structured and mechanical approach to project management.  However, project being subject to many uncertainties, a more creative and adaptive approach is necessary to solve un-programmed and un-structured problems as the project progresses.  Such orientation is required for all the project team.
(iii) Motivation :   Project being a short team endeavour carried out by loosely bound professional team, it is very difficult to keep it motivated throughout the project term.  The team members sometimes tend to get confused due to split authority and dual subordination structure of the organisation.  To keep a high level of motivation, the project manger has to ensure that the project goals are clearly defined and are visible to all involved.  He has to encourage participative management with proper delegation of authority and responsibility that creates a sense of belonging to the project and to make individual’s job sufficiently challenging to have greater personal commitment.
(iv) Team Building :  Most of the project activities are inter-related and inter-dependant and most of the problems need inter-disciplinary solutions.  Successful management of project therefore is not possible without proper teamwork.  Development of mutual trust and acceptance, open communication and co-operation and development of right attitude toward project are essential for team building.
15. List of industries reserved for Public Sector and industries for which Industrial Licensing is compulsory under the current Industrial Policy of the Government.

LIST OF INDUSTRIES RESERVED FOR THE PUBLIC SECTOR

1. Arms and ammunition and allied items of defence equipment, defence aircraft and warships.

2. Atomic Energy

3. Railway transport

LIST OF INDUSTRIES FOR WHICH INDUSTRIAL LICENSING IS COMPULSORY

1. Distillation and brewing of alcoholic drinks.

2. Cigars and cigarettes of tobacco and manufactured tobacco substitutes.

3. Electronic Aerospace and defence equipment: all types.

4. Industrial explosives including detonating fuses, safety fuses, gunpowder, nitrocellulose and matches.

5. Hazardous chemicals.

6. Drugs and Pharmaceuticals (according to modified Drug Policy issued in September, 1994).

Note – The compulsory licensing provisions would not apply in respect of the small-scale units taking up the manufacture of any of the above items reserved for exclusive manufacture in small-scale sector.  (It may be further noted that the government has recently announced opening-up of certain defence sector production to the private sector.  Detail notification is awaited).

16. What are the criteria under the current ‘Industrial Policy’ of the government of India for according ‘Automatic approval’ for Foreign Technology Agreement?  Under what circumstances one has to obtain specific government approval for entering into a Foreign Technology Agreement ?

The RBI accords automatic approval to all industries for foreign technology collaboration agreements subject to 

(i) The lump sum payments not exceeding US $ 2nd Million;

(ii) Royalty payable being limited to 5 per cent for domestic sales and 8 per cent for exports subject to a total payment of 8 per cent on sales over a 10 years period; &

(iii) The period for payment of royalty not exceeding 7 years from the date of commencement of commercial production, or 10 years from the date of agreement, whichever is earlier

For the following categories, specific Government approval would be necessary:

(1) Proposals attracting compulsory licensing provisions

(2) Items of manufacture reserved for the small scale sector

(3) Proposals involving any previous joint venture, or technology transfer   trademark agreement in the same or allied field in India.

(4) Extension of foreign technology collaboration agreements (including those cases, which may have received automatic approval in the first instance)

(5) Proposals not meeting any or all of the Parameters for automatic approval.

(6) Further, automatic approval for EOU / EHTP / STP units are governed by separate provisions.

17. What are the eligibility criteria under the current ‘Industrial Policy’ of the government of India for an industry to be covered under Small Scale Industrial (S.S.I.) Sector ?  What are the special provisions, concessions, and incentives available to the S.S.I. sector under the policy ?

Eligibility criteria for industry to be covered under SSI sector are :

· The investment in Plant and Machinery should not exceed Rs. 10 million

· Paid-up capital held by a large industrial undertaking  - domestic for foreign – should not exceed 24%.

Special provision, concessions, & incentives available to SSI :

· SSI sector is completely exempt from Industrial licensing provisions under the policy.

· SSI sector is free from “Locational restrictions” under the policy.

· About 800 products have been exclusively reserved for manufacture under SSI sector.  Any large scale undertaking or a foreign company having more than 24% equity stake can not manufacture these products without undertaking a 50% export obligation

· Bank / Institutional / SIDBI loans are available at concessional rates.

· Products manufactured by SSI get priority and price preference in government purchases.
18. Main features of the current industrial policy under the government’s liberalization & economic reforms programme :

(1) Industrial Licensing : Industries are exempt from obtaining Industrial License to manufacture except:
(a)    Industries reserved for Public sector covering arms & ammunition, Defence equipment, Defence aircrafts & warships, Atomic energy, Atomic minerals & Railways.
(b)    Industries for compulsory licensing covering Alcoholic drinks, tobacco processing & products, Electronic aerospace & defence explosives & hazardous chemicals, Drugs & pharmaceuticals.
(c)    Items reserved roe exclusive manufacture under SSI sector (List covers about 400 items)
(d)    If proposal attracts locational restrictions.
Industries exempt from Industrial Licensing are required to file Industrial Entrepreneurs Memorandum (IEM) with the Secretariat of Industrial Approvals (SIA)

(2) Industrial Location :  
(a) Industrial location should be 25 KM away from the Standard Urban Area (SUA) limits in case of cities with population of more than 1st.0 million.
(b) The above restriction does not apply for-
· Locations notified as Industrial areas by the government.

· SSI Sector

· Electronics, computer software & printing industries

· Industrics obtaining Industrial License for specified location.

(c) Location will also be governed by local zoning, land use and environmental regulations of the state & central governments.
(3) SSI Sector :

(a) Investment in fixed assets in specified plant & machinery less than Rs. 3.0 million (Reduced to 1st.0 million; notification awaited) qualifies unit to be registered as a Small Scale Industry (SSI)
(b) About 400 items are reserved for exclusive manufacture under SSI
(c) Large units are permitted to manufacture items reserved for SSI only after obtaining an industrial license and with a 50% export obligation.
(d) Equity holding of a large scale unit including foreign equity should not exceed 24%.  Obtaining IL is compulsory for higher equity and unit loss SSI status.
(4) Foreign Collaboration & Technology Transfer :  Reserve Bank of India (RBI) is a authorized to give automatic approval to foreign technology agreements and collaborations provided:
(a) Lumpsum payment does not exceed US $ 2.0 million
(b) Royalty is limited to 5% on domestic sales and 8% on exports subject to a maximum of 8% of total sales over a period of 10 years.
(c) Royalty payments should not continue after 7 years of starting of commercial production or 10 years after the date of agreement whichever earlier.
All cases pertaining to Industrial Licensing, SSI reserved items, Export Oriented Units (EOUs), Software Technology, Parks (ATPs), Electronic Hardware Technology Parks (EHTPs) are not covered by automatic approval and require specific government approval.
19. Short Note : 

Impact of liberalization on industrial development in India : 

· Liberalisation process in Industrial, fiscal, trade & commerce, import & export exchange control policies of the government that has continued since 1990 has given a boost to Indian industry.

· No controls by government on industrial licensing except in defence, nuclear, drugs & pharmaceuticals, tobacco, alcohol & railways.

· Market oriented economy with no artificial barriers for protecting inefficient industry.

· Easier inflow of latest technology

· Opening of financial markets to foreign investors & easy inflow of foreign funds.

· Opening up of international competitive markets.

· Exposure to global competition in local markets

· Improvement in productivity & product quality.

· Faster infrastructure development on commercial basis.

20. What are the situations when Trend or Time Series analysis methods cannot be used for demand forecasting ?  Name any three other methods used in such situations and describe any one of them with a suitable example.

Trend or time series analysis method is not an appropriate approach to use in a new product / new business situation, or in situations where circumstances have radically changed, and the past is no guide to the future.  Since the underlying processes producing the forecast are not being modeled there is a danger of overlooking some fundamental change in the process, which makes it unwise to assume any continuity of events.  However, whenever there have been major changes in the environment, such as a competitor introducing a radical new product, extrapolative forecasting methods become less appropriate.  Trend analysis methods would not be appropriate where relevant historical data is not available.  Nor would they be appropriate where the historical data is unreliable, perhaps because it has not been recorded in a consistent manner over the relevant time period.  Also it is necessary to ensure comparability of data.  Using sales values instead of volumes will neglect the effect of inflation.  Also it is necessary to ensure comparability of data.  Using sales values instead of volumes will neglect the effect of inflation.  Also, when a company sells a range of products or services and that mix has changed over time, extrapolation of values would be misleading.

The forecasting methods to be used in such circumstances are :  (Any three names are expected with detail description / example of any one of them )

(i) Chain Ratio Method :  Potential sales are estimated by applying a series of factors to a measure of aggregate demand.

(ii) Consumption Level Method :  For products that are directly consumed, the consumption level is estimated on the basis of elasticity coefficients – income elasticity and price elasticity – of demand.

(iii) End Use Method (a.k.a. Consumption Coefficient Method) :  Suitable for estimation demand for intermediate products that are consumed for various end uses.  Estimate is based on estimated output levels of various end use products and proportion of use of concerned intermediate product in those.

(iv) Leading Indicator Method :  Leading indicators are variables that change ahead of its dependant or lagging variables.  Observed changes in leading variables are used to predict changes in lagging variables.

(v) Econometric Method :  Econometric model is mathematical representation of economic relationships derived from economic theory.

21. Short Note : 

Validity of trend analysis in demand forecasting for project feasibility : 

Demand forecasts made on the basis of market trend data are subject to error and uncertainty since :

(a) Data on past and present market parameters such as products, price, costs, quantities etc. may be vitiated by inadequacies due to lack of standardization, uniformity on concepts and measures.  Conclusions may not be statistically reliable due to inadequate sample size or may be influenced by certain abnormal factors.

(b) Methods of forecasting are characterized by certain limitations such as inability to handle unquantifiable factors, errors due to unrealistic assumptions and procession needs of excessively voluminous data.

(c) Environment in which projects are set up is characterized by uncertainty and unpredictability in may factors such as technological changes, government policies, international developments, climactic effects etc. 

22. Short Note :

Main aspects to be considered in technical analysis of a project :

Technical analysis of the project is concerned primarily with the following:

· METRIAL INPUTS AND UTILITIES :-  Raw materials, processed industrial materials and components, auxiliary materials & factory supplies and utilities required are to be studied for their sources and availability as they have a bearing on location, technology and equipment selection.

· MANUFACTURING PROCESS & TECHNOLOGY :-  Justification for the chosen technology and manufacturing process among various alternatives.

· PRODUCT MIX AND MANUFACTURING CAPACITY  :-   Product mix is basically guided by market requirements.  However, flexibility in manufacturing capacity should be considered to enable quick response to changed market conditions.

· LOCATION AND SITE :-  Choice of location is decided by factors such as proximity to raw materials and markets, availability of skilled labour and infrastructure, government incentives etc.  Specific site or plot to be selected on the basis of its suitability and cost to develop the same for the particular industry.

· MACHINERY & EQUIPMENTS :-  It is dependant on production technology, process and plant capacity.  A proper balance has to be obtained between capacities of individual sections or production departments.

· BUILDDINGS AND STRUCTURES :-  Any special requirements for structures to be considered.  Areas for manufacturing, services, utilities, administration, welfare etc. to be planned.

· PROJECT CHARTS AND LAYOUTS :-  These are general functional layouts, material flow diagrams, Production line diagrams, Transport layout, Material consumption charts, Organizational layout and plant layout.

23. Short Note : 

Use of break – even analysis in investment decisions :

The manufacturing capacity to be set-up is decided on the basis of peak market requirements to be fulfilled within the constraints of decided budget for the project.  However it is not possible to run the plant at its full capacity from the beginning due to various reasons such as time for learning and process stabilization, time taken for market development etc.  It is therefore a generally accepted practice to reach the full manufacturing capacity in stages over a period of time.  However, it is uneconomical to operate the plant at a lower capacity as the fixed overhead expenses do not get scaled down in proportion of the utilised capacity and they more or less remain constant.  It is therefore necessary to know the minimum operating capacity at which project does not make any losses.  This operating capacity is known as ‘Break – even capacity’.  It is generally seen that plant at least achieves a break – even in the first year of its operation.

Break – even capacity is calculated by dividing fixed costs by the unit ‘contribution margin’ of the product.




 
Fixed Costs

Break even point = 




Unit Selling Price – Unit Variable Cost


24. What are the main components of ‘Financial Analysis’ while working out the Detail Project Report ?  Why is ‘Margin Money’ for working capital is required to be provided as ‘Initial Investment’ for the first year of operation ?

Main components of financial analysis are :

i) Cost of Project covering basic investments

ii) Means of financing

iii) Estimates of sales & Production volumes

iv) Cost of production

v) Working capital requirements, it’s financing & margin provisions

vi) Estimates of working results for the project life

vii) Break-even point

viii) Projected cash flow

ix) Projected balance sheets.

The commercial banks financing the working capital requirements against the security of current assets do not finance 100% needs but specify certain margin to be provided by the company from their own resources.  Such margin money is generally provided from the cash surplus generated during the operational phase.  However, there is no such surplus generated out of project operations at the beginning the first year of production and the margin requirements are to be provided from the long term funds as initial investment and is included in ‘Cost of Project’.

25. Compare NPV and IRR as methods for evaluation and ranking of projects.  Which method would you use for decisions involving selection of a mix of multiple projects within an overall limit on investible funds ? 

· Both NPV and IRR methods use discounted cash flows and therefore recognize time value of money.
· Both methods lead to the same decision in case of evaluation for accept / reject criterion.
· Both methods lead to same decisions in case of comparative evaluation of conventional independent projects.
· However, for the comparison of mutually exclusive or unconventional investments, the two methods may give contradictory or confliction results.  Choice between the two in such cases is based on their applicability in different situations. 
	NPV
	IRR

	NPV method finds the present value of future cash flows at the given rate of discounting
	IRR finds the rate of discounting at which the NPV becomes zero.

	Computation of NPV is comparatively simple.
	Computation of IRR is complicated process as it involves trial & error method with multiple computations to arrive at the right value.

	A project with positive value of NPV at the rate of discounting equivalent to the WACC is considered acceptable while the one with negative NPV is rejected.
	A project with an IRR greater than WACC is considered acceptable while the one with a lower IRR is rejected.

	Value of NPV depends on the rate of discounting used and therefore, comparative ranking of projects may change as discounting rate changes.
	IRR is independent of the discounting rate and therefore can give a direct comparison between projects.

	NPVs of different projects can be added to find total addition in value of the firm.
	IRRs for different projects cannot follow the value additivity principle.

	NPV criterion can be used in case of varying cost of capital i.e. rate of discounting from year to year.
	IRR criterion cannot be used in case rate of discounting changes from year to year.


Since the NPV method follows the value additivity principle, it can be used for decisions involving selection of a mix of multiple projects within an overall limit on investible funds.

26. What are the main aspects to be considered under ‘Market Analysis’ while working out the project feasibility ?  Which of the main outputs of market analysis that are useful in ‘financial analysis’ ? 

Main aspects to be considered under market analysis while working out the project feasibility are :

a) Product features – Major uses, scope of market, possible competition from substitute products, special features resulting in consumer preference.

b) Product Demand – Past & present demand, forecast of future trends, market segmentation by nature of product, consumer groups, geographical division etc., other demographic, sociological, economical, technological factors affecting demand.

c) Market share – expected market share and its growth from the projected demand

d) Product pricing – Price trends in the past, income and price elasticity of demand

e) Export possibilities – nature of competition in foreign markets, competitive pricing & costing

f) Distribution & sales promotion methods – distributors, selling agents, selling organization for direct selling 

g) Government controls – government controls on pricing, distribution, imports, exports if any.

The main outputs of market analysis useful for financial analysis are :

· Forecast of sales quantities based on demand projections, expected market share and their growth 

· Projected selling prices

· Factors affecting demand / prices and their possible ranges of variation.

27. What are the drawbacks of non-discounted pay back period method for financial evaluation of investment proposals ?  How does the DCF analysis overcome these drawbacks ?  Discuss the relative merits & demerits of N.P.V. & I.R.R. criteria for evaluation & comparison of investment proposals.

The non-discounted Pay Back Period gives the length of time required to recover the initial cash outlay for the project.

It suffers from following drawbacks :

· It ignores time value of money.  It treats all present and future cash flows having same value.

· It overlooks cash flows beyond payback period and discriminates against projects that generate substantial cash flows in later years.

· By focusing attention on capital recovery, it diverts attention from profitability.

· Thought it measures project’s liquidity, it does not indicate firm’s liquidity.

· By ignoring cash flows beyond pay back period, the risks beyond pay back period are also ignored.

The Discounted Cash Flow (DCF) methods overcome these drawbacks since : 

· Future cash flows are discounted to the present value and therefore can be compared to initial investment directly.

· All project cash flows for its entire life are considered in DCF evaluation

· Both profitability of project during its operations and recovery of initial investment are calculated in DCF analysis.

NPV Method : 

· Since NPV method gives Net value of returns in Present Rupee terms, NPVs of different projects can be directly added.  This helps in deciding the projects that can be accepted amongst several contenders under limited funds situation.

· Since NPV gives net value of returns in absolute Rupee terms, it cannot be used to compare projects that require different initial investments.

· Ranking of projects by NPV method is influenced by nature of cash flow patterns & discount rates.  Projects with similar initial investments give different rankings at different discount rates.

· The method also does not indicate the risk margin available over the hurdle rate or the cost of capital.

IRR Method : 

· IRR indicates margin of safety over cost of capital.

· Ranking of projects can be done for projects with different initial investments.

· Ranking of projects does not change with change in cost of capital.

· If cash flows change sign more than once, there can be multiple values for IRR.

28. The main constituents of the ‘Project Cost’ and their basic elements to be considered for preparing project report are :

1) Land

:
Land, Lease premium, conveyance charges





Land leveling & development





Approach roads, internal roads





Fencing, gates, tubewells etc.

2) Buildings
:
Main Buildings for plant & equipment




Utility buildings such as boiler house, pump house, 




Labs, warehouses, electrical distribution etc.




Other non-factory buildings – Administration, Canteen

3) Plant & Machinery
:
Imported machinery




Indigenous machinery




Cost of machinery to include all costs landed at site,




Spares, foundation & installation.

4) Technical know-how
:
Foreign Collaborators fees



:
Technical consultant fees



:
Cost of Project report

5) Foreign Technicians &    
:
Expenses for foreign technicians for plant set-up

Training abroad

Expenses for training of personnel abroad

6) Other fixed assets
:
Utilities – Boilers, transformers, compressors etc.




Office equipment & furniture, Vehicles

7) Preliminary expenses
:
Project identification, market survey, feasibility study.




Company formation and equity issue expenses etc.

8) Pre-operative expenses
:
Covers all expenses of revenue nature prior to 




completion of project & commencement of production.




Project office running expenses, salaries & wages.




Travelling & conveyance, rents, taxes, insurance etc.




Interest & commitment charges before completion 




Start-up expenses.

9) Margin for working capital:
Working capital margin for the first year of operation

10) Initial Cash Loss
:
If the profitability projections show cash losses in the




Initial years of operation.

11) Contingency
:
Provision for unforeseen capital expenditure and price




Escalation.

29. Economic Appraisal of a Project : 

A project should be capable of producing an adequate return on the investment and the rate of return should be higher than the cost of funds or the required rate of return.  Without Economic viability, a project is doomed to fail.

SCOPE: -

a. Initial investment

b. Subsequent investment

c. Economic life of the project

d. Salvage value

e. Operating Cash Flow

f. Depreciation

g. Rate of Tax

h. Cost of Funds

i. Opportunity cost

METHODS:-

i. Pay back period

ii. Accounting rate of return

iii. Present value method

iv. Internal rate of return

v. Profitability Index

vi. Discounted Payback period method

vii. Internal Exchange rate ect.

30. Principal issues considered in project appraisal by Financial Institutions

· Market appraisal :  Reasonableness of demand forecasts is examined utilizing findings of available information and surveys.  Adequacy of marketing infrastructure is assessed in terms of promotional effort, distribution network, transport facilities, stocking policies and knowledge, experience and competence of marketing personnel.

· Technical appraisal :  Technical review of product mix, capacity, manufacturing process, technical know-how, materials, labour skills, buildings, plant & machinery etc. is made.

· Financial appraisal :  Assessment of reasonableness and adequacy of estimates for capital cost, working results, returns is made and appropriateness of financing pattern is checked.

· Economic appraisal :  Project is reviewed from larger social point of view in terms of social cost-benefit analysis.

· Managerial appraisal :  Managerial capability of promoters is judged by their resourcefulness, their understanding of the project details and their commitment ot the project.

31. Discuss the different appraisal criteria for evaluation of cash flows for comparing mutually exclusive investment proposals.

The appraisal criteria for evaluation of mutually exclusive investment proposals are broadly categorized as : 

Discounting Criteria :

Net Present Value (NPV) is the sum of the present values of all cash flows associated with the project.  Future cash flows are discounted at a certain hurdle rate to arrive at their present value.  Higher NPV indicates a better proposal in case the initial Investment are similar.

Benefit - Cost Analysis calculates the ratio of either Present Value of benefits to the Initial Investment (Benefit Cost Ratio BCR) or the Net Present Value to Initial Investment (Net Benefit Cost Ratio NBCR).  The criterion is preferable to NPV criteria for comparing proposals having widely differing initial investments.

Internal Rate of Return (IRR) is the discount rate at which NPV of the project is Zero.  Higher IRR indicates better proposal irrespective of the amount of initial investment.

Non-Discounting Criteria :-

Pay Back Period is the length of time to recover initial cash outlay on the project.  Shorter the payback period, the more desirable the project.  This criterion tends to shield the project from the risk of future uncertainties in the cash flows to certain extent.

Accounting Rate of Return is a measure of project profitability that relates income to investment, both measured in accounting terms.  It is generally expressed as a ratio of Average Income after Tax to Initial Investment.

Except for the NPV criterion, which can not be used for comparing mutually exclusive proposals unless the investment amounts are similar, all other criteria enable a good comparison within their own limitations.

In general, the non-discounting methods are simpler to calculate and therefore give a quicker comparison between various proposals.  They however, do not take time value future cash flows into consideration and therefore may result in misleading conclusions.  These criteria are therefore used to compare smaller investments or as a quick method to discard weak proposals.

Discounting methods are considered to be more dependable for comparing large investments and are recommended for use by the financial institutions.

32. Scenario Analysis :-

Scenario Analysis is one of the methods of risk analysis to evaluate the effect of changes in project assumptions on its profitability.  In simple sensitivity analysis, typically one variable is varied at a time to observe its effect on the project profitability.  However, if the variables are inter-related, it is advisable to analyse certain plausible scenarios, each scenario being a consistent combination of a few variables.  

The primary factors that affect the project profitability are generally the sales price, sales volumes, material costs, labour costs, project costs etc.  Concurrent changes in these factors within the possible range will give rise to many plausible combinations.  These can be categorized as optimistic, normal and pessimistic scenarios and their effects studied.  Further attaching probability estimates to the scenarios, overall evaluation can be carried out.

33. When do you judge a project to be a failure ?  What are the possible causes of project failures ?

A project is considered to be a failure if it fails to complete in scheduled time or it exceeds the budgeted cost or is not able to fully accomplish the project objectives.  While time overruns and cost overruns are the common causes of project failure; inability to meet the key performance indicators is also observed occasionally.  Although the project is may not be a total failure as it is finally implemented and starts functioning, it tends to be uneconomical to run, does not create sufficient surplus for investing into future growth of the organization and eventually becomes a drain on organizaions’ funds.

Common causes that result in time / cost overruns or failure to meet specifications are :

Inadequate project formulation :  Superficial field investigations, ill-defined project scope, wrong assessment of input requirements, inaccurate methods for estimation of costs & benefits, deliberate underestimation of costs and overestimation of benefits etc. 

Unsuitable Project Organization : Incompetent project leader, inadequate authority to the project leader, confusing or improperly understood roles of project team members.

Improper Implementation Planning : Insufficient breakdown of project activities, undue reliance on intuition and judgment rather than available information and data, improper definition of interlinkages between activities.

Failure to take advance action :  As project is subjected to a lot of risks during its course of implementation, it is necessary to be proactive at the signs of impending problems rather than react only when the problems are fully blown up.

Non-availability of funds in time :    Proper cash flow management is the key to success of the project.  Non-availability of funds in time delays the project implementation as well as increases the project costs.

Injudicious equipment tendering, procurement and contracts management :  It is generally observed that equipment and materials form 65 ~ 70% of the project cost and procurement of the same covers almost 70% of the project implementation time.  Similarly, Proper selection of contractors ensures timely completion within budgeted costs.

Ineffective project monitoring :  As the projects are implemented under a dynamic, ever changing environment, effective monitoring and timely modifications in implementation strategy are required for the success of the project.

34. What are the types of project risks ?  What measures of risk are used to assess the risk factor in project management ?

The three types of project risks are :

· Stand Alone Risk :  The risk when the project is viewed in isolation

· Firm Risk or Corporate risk :  This represents contribution of project to the risk of the firm.

· Systematic Risk or Market Risk :  This represents the risk of project in the context of market portfolio.

Measures of risk :

· Range

· Mean Absolute Deviation

· Standard Deviation

· Coefficient of variation

· Semi Variance

The Standard Deviation is the most commonly used measure of risk in finance because it is analytically easily tractable.  Also if the probabilities are normally distributed, the mean and standard distribution give all information about the same.

35. What is a risk register ?  When should it be opened and how long should it be maintained ? 

The Risk Register records details of all risks identified at the beginning and during the life of the project, their grading in terms of likelihood of occurring and seriousness of impact on the project, initial plans for mitigating each high level risk and subsequent results.

It usually includes :

· A unique identifier for each risk;
· A description of each risk and how it will affect the project;
· An assessment of the likelihood it will occur and the possible seriousness/impact if it does occur (low, medium, high);
· A grading of each risk according to a risk assessment table 
· Who is responsible for managing the risk;
· An outline of proposed mitigation actions (preventative and contingency);  and 
· In larger projects, costing for each mitigation strategy.
This Register should be maintained throughout the project and will change regularly as existing risks are re-graded in the light of the effectiveness of the mitigation strategy, and new risks are identified.  In smaller projects, the Risk Register is often used as the Risk Management Plan.

36. Why is ‘Risk Analysis’ considered as an integral part of project evaluation ?   Name any three methods of incorporating risk factor in project evaluation and explain the procedure steps for any one of them.

The projections of initial investments and operating results of the project are based on various assumptions relating to various input parameters such as sales quantity and prices, material prices, labour costs and their output levels, project life etc.  These parameters are likely to be affected adversely by the future turn of events that are uncertain and beyond our control.  This uncertainty about the future gives rise to a risk of making project unviable.  Therefore, one cannot depend on just one set of projections but it is very necessary to analyse the risks involved and their impact on the project.

Three commonly used methods for incorporating risk factor in project evaluation are :

· Sensitivity analysis

· Scenario analysis

· Monte Carlo Simulation analysis

Steps involved in Sensitivity analysis :

· Set up relationship between basic underlying factors i.e. sales quantity, unit price, material & labour costs, project life etc. and the Net Present Value or IRR.

· Estimate range of variation and most likely value for each of the basic underlying factors

· Study the effect of variations in the basic variables on NPV or IRR; with one factor carried at a time.

Steps involved in Scenario analysis :
· Since many variable factors are interrelated, plausible scenarios with a combination of changes in variables are worked out.
· Effect on NPV or IRR is found under different scenarios.  Typically; optimistic, pessimistic and base case scenarios are evaluated.
Steps involved in Monte Carlo Simulation analysis :

37. Define ‘Risk’ and indicate various types of risks associated with a project.

A risk is any uncertain event, if it occurs, could prevent the project realizing the expectations of the stakeholders.

A risk always has a cause and if it occurs, a consequence, positive or negative.

Two Types – 

a) Project Risk – Associated with the technical aspects of the work to achieve the required outcomes. 

b) Process Risk – Associated with the project process, procedures, tools and technique employed, controls, communication and team performance.

Types of Risks (Project Risks)

i. Project Completion Risk 

ii. Resource Risk

iii. Price Risk 

iv. Competitor’s Risk 

v. Technology Risk

vi. Political Risk

vii. Interest rate risk

viii. Exchange rate risk

ix. Risk from global competitors

x. Risk due to trading activities etc.

38. Use of risk analysis for project evaluation and appraisal.

The market forecasts and other projections used for project feasibility and evaluation such as sales prices and quantities, cost of capital assets and inputs, taxation rates, foreign exchange rates etc. are subject to a risk that they may not turn out in reality as projected.  Deviations from the projections in reality may adversely affect the project feasibility.

There are various statistical and other techniques for understanding risks and evaluating their effects.  Sensitivity analysis, scenario analysis, Monte-Carlo simulation methods etc.  that evaluate effects of variability of various factors either singularly or multipaly.  Subjective probabilities are further attached to evaluate the project under optimistic, pessimistic and most likely situations out of various possible outcomes before a final decision is made.

In absence of extensive analysis, project feasibility worked out on the basis of conservative estimates for project revenues, Adequate safety margins in cost provisions and flexibility in investment appraisal yardsticks is considered to be adequately covered for risks.

39. What are the various ways of financing a project along with relative merits and demerits of each of them ?

Main sources of project Finance 

i. Ordinary Shares

ii. Preference Shares

iii. Debentures 

iv. Bonds

v. Term Loans

vi. Deferred Credits

vii. Capital investment subsidy

viii. Lease Financing

ix. Unsecured loans

x. Internal accruals

xi. Bridge Loans

xii. Public Deposits.
Ordinary Shares – Source of permanent capital.  Shareholders bear the risk of ownership.  Shareholders expect altercative dividends and price appreciation of their shares.

Preference Shares – They bear pre-determined rate of dividend.  They have priority over equity shares on the assets of the company in the event of liquidation of the company.

Debentures – Instruments for raising long-term debt capital.  Debenture holders are creditors of the company.

Bonds – Similar to debentures.

Term Loans – Long term loan offered for project financing.  The period of repayment various from 5 to 10 years depending upon the nature of the project.  More for infrastructure projects say 20 to 25 years.   The length of the repayment period depends upon the period of implementation of the project.

Deferred Credits – Via Bank payment is made.

Capital investment subsidy – (a) Are a Subsidy               (b) Product Subsidy

Lease Financing – Mainly suitable for expansion projects etc.

40. Short Notes –  Venture capital Financing –

A young private company that is not ready or willing to tap the public financial market may seek venture capital.

Venture capital funds are free standing pools of capital, raised mostly from institutional investors and high network individuals who have the ability to provide long term capital.

Venture capital investments involve businesses with potential for high growth in sales and profitability, equity or quasi – equity financing instruments, medium or long term investment horizons, above average investment risks and returns and active post financing involvement between investor and investee. 

Venture capital investment process is different from that of appraising a term loan.  Venture capital investors place greater emphasis on assessing the capability of the management team, analyzing the strategic strengths of the business in question and on whether, how and over what time frame investors will achieve liquidity on the investment.

41. Short Notes – Components of Capital Cost of a Project

i. Land and Land Development

ii. Buildings

iii. Plant & Machinery

iv. Electrical

v. Transport and erection charges

vi. Know-how and consultancy fees

vii. Misc. Assets

viii. Preliminary and Pre-operative expenses

ix. Provision of contingencies

x. Margin money for working capital

42. Emergence & development of ‘Venture Capital’ Financing in India.

Concept of venture capital vis-à-vis traditional security oriented approach:  Venture capital is primarily for the kind of business ideas that have good market potential but do not have any background to base the projections. Such ventures also could suffer very heavy losses if the new products are not accepted in the market.  Many new promising business ideas floated by unknown entrepreneurs were being rejected by financial institutions due to their very guarded and security oriented approach to minimize the risk of loss.  As a developing nation, availability of project capital was scarce and priorities were naturally towards comparatively risk free investments.

· Liberalisation & opening-up of global markets:  Under the new liberalized scenario, there has been a positive change in the outlook of financial institutions.  Finances are also available from the foreign investors who are more familiar with the venture capital business.  Even the Indian financial institutions have realized the possibility of very high returns by backing promising ventures after due evaluation of their potential.

· Venture capital funds in India:  Many financial institutions such as ICICI, GIIC etc. have set-up their venture funds and there are many private funds also.  Although there are no financiers purely in venture capital field, most are allocating about 5% to 10% of their investible funds for venture financing to adequately cover foe the risk of failures in some cases.  

43. Short notes: Advantages of “Precedence Diagramming” alias AoN networks.

· AoN networks can represent complex activity relationships or dependencies such as Start-Shart, Finish-Finish, Start-Finish etc. apart from the normal Finish-Start.

· AoN networks can represent Lead & Lag times for dependant activities.

· AoN representation eliminates necessity for ‘dummy’ activities to maintain the logic.

· AoN networks are comparatively simpler to draw and more useful for activity oriented networks.

· Network calculations are possible in ‘Multiple Start’ & ‘Multiple Finish’ networks.
44. Short notes: Significance of ‘Total’, ‘Free’ and ‘Negative’ floats.

Total Float is the total extra time available to complete the activity without affecting project completion date.  It is therefore calculated as the difference between Late Start and Early Start for an activity (LS-ES) or the difference between Late finish and Early Finish (LF-EF) or (LF-ES-duration).  Total float signifies the extent to which an activity completion can be delayed without affecting the final completion date.

Free Float is the float available to a non-critical activity without affecting the early Start of the immediately succeeding activity.  It is calculated as Es of Immediate successor minus EF of predecessor minus the estimated duration. It signifies the extent to which a particular activity can be delayed with the succeeding activity maintaining its early schedule.  It is useful to know the free float when the responsibility for the successor activity lies with another agency and one cannot disturb its schedule in any manner.

Negative Float for an activity means that the time available to carry out the activity is less than the time required to complete the same.   When the project is to be completed by a given deadline and critical activities are delayed, the negative value of float indicates the extent to which the activities are required to be crashed in order to meet the deadline. 

45. What are the basic characteristics of PERT model for Network development and why they are more suitable for research or development oriented projects?

Explain the method for estimation of time duration of individual activities in PERT model.

PERT model is an event oriented network that recognizes the specific ’stages’ of completion or ‘milestones’ in the project.  The events are the end results of a process or an activity.  The interdependence between events is indicated by defining predecessor relationships.  However, the nature of activities or process to achieve the end result or an ‘event’ is not well defined and is not fully controllable.  It therefore introduces a lot of uncertainty about the time estimates and efforts required to complete the activity.  This is the typical situation commonly experienced in R & D projects.

In order to estimate the time required to perform an activity, there is no past experience or data about the similar work.  Estimates are therefore made in the following manner:

Optimistic estimate :  Is an estimate of time to complete if activity does not encounter any risks.

Pessimistic estimate :  Is an estimate of time to complete if activity encounters all possible risks.

Most likely estimate :  Is an estimate of time to complete under most likely situation that will have to face certain amount of risks

An average time is then worked out using the above estimates using the formula : 




Optimistic Time + 4 x Most Likely Time + Pessimistic Time

Average Time =       _______________________________________________
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This average time is then used in the network calculations to find expected time to complete the project.

46. hat do you understand by the term ‘activity crashing’ and how does crashing help in reducing the project duration ?

Why is the time-cost trade-off relationship important in deciding the ‘optimum’ duration of the project ?  Explain with a suitable diagram.

‘Crashing’ is a process of reducing the normal estimated duration of an activity by adopting a different and more efficient process, equipment or skills to perform the activity at an ‘Extra Cost’.  The initial estimation of activity duration is based on the normal methodology and normal resource allocation.  However, if the project completion date as indicated by the critical path is beyond the desirable or committed completion date, it becomes necessary to reduce the project duration. It is also seen that the indirect costs such as administration, establishment, and interest etc. rise in proportion of the project duration.  Therefore, there could be a saving in total project costs if the duration is reduced.  This can be achieved by shortening the duration of activities on critical path at an extra cost and thereby resulting in reduction in total project duration. 

As seen earlier, there will be a reduction in indirect costs of the project if the total duration is shortened.  However, the extra cost required to reduce the activity duration will increase the total direct costs of the project.  Hence, it becomes economical to reduce the project duration only if the savings in indirect costs are more than the increase in direct costs.  This is known as the Time-cost trade-off.  It is also observed that as the various project activities are crashed more and more, the cost of crashing per unit time starts rising sharply.  Therefore, the crashing could be economical only up to some reduction and then becomes uneconomical to crash any further.  The project duration at which the project costs are minimum is therefore known as ‘optimum’ duration.  This is illustrated in the following diagram : 
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47. Although the Network Techniques such as PERT & CPM were introduced to overcome certain shortcomings of ‘Gantt Charts’, it is seen that the Gantt Charts are popularly used by project managers to represent schedules instead of Network diagrams.  What do you think are their features that are still found to be useful & effective ?

Gantt Charts are very effective visual representation of schedule and therefore are used everywhere from boardroom presentations to semiliterate project workers.  Gantt charts can be easily understood and interpreted at all levels.  Gantt charts can also be presented in a summary form to avoid unimportant details.

Resource loading, leveling and allocation exercise can also be carried out using a Gantt chart.

48. Why is the accuracy of estimation of time duration of individual activities is important in Critical Path Analysis ?  Explain the methods and tools used for time & Resource estimation.

The Critical Path Analysis focuses on competing the project at he earliest possible time and if possible at minimum cost.  Accurate time estimation is essential to good project management.  It is important to get time estimates right for two main reasons:

· Time estimates drive the setting of deadlines for delivery of projects, and hence clients’ assessments of your reliability.

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

Since CPM is used for the projects in which the organization has previous experience or can have access to certain data / back-up information available about the activities.  As a first step it is essential to understand the correct scope of work estimate the total work content of the activity CTR Charts (Cost-Time-Resource Charts) that are available for different trades such as civil construction, structural fabrication, etc. further help in preparation of estimates of time, resource requirements and costs quite accurately.  The CTR catalogue defines the scope of each activity in the network along with its estimated cost, resources required, and the time for completion.  The network then read in conjunction with CTR catalogue becomes the basis for measuring progress; valuing the work done, cost reporting, forecasting and overall control of the project.

49. Explain the uses of float analysis in project planning.  Explain different types of floats; explain how they are calculated and their significance.

Float can be generally defined as the difference between time available and the time required to carry out a given activity.  In Critical Path Analysis, the non-critical activities can afford certain amount of relaxation in their performance.  This gives a good amount of flexibility to the project manager in planning of schedules, resource leveling, allocation and their efficient utilization.  Also, efforts & resources can be concentrated or diverted if necessary from the jobs with float to the critical activities to ensure their completion in time.  Activities with float can be delayed to save resources & cost.  The different types of floats are as under : 

i. Total Float : – For the non-critical activities the difference between the LS & the ES or LF & EF is known as Total Float.  Finish of the predecessor activities or the start of successor activities can be delayed to the extent of this difference without affecting the project completion date.

Total Float (TF) : =  LSi  -  ESi    or     = LFi   -   EFi

ii.  Free Float : - In some cases it is observed that is the total float available for an activity is used on the same activity, the total float available on successor activities in the path will reduce by the same extent.  This means that the total float can not be exclusively available to the activity but is shared between successor activities in the non-critical path.  However, some amount of float is sometimes available to individual activity such that its use does not affect he successor activity.  The measure of extent to which timing for activities can be altered without affecting successor activities in any way is the Free Float.  This is the float available if the immediately succeeding activity has to start at the earliest start time.

Free Float (FF) : =   FFi   =   ESi     -   EFi

iii. Independent Float : - It is independent of time of preceding activity & if used up does not affect time of succeeding activity.  It is measure indicating the float available if the predecessor activity finishes at its LF and the successor activity starts at its ES.

Independent Float (IF) : =   IFi   =   ESi    -    LSi   -   di
50. Describe the two main conventions used for drawing CPM networks with their relative merits.  Which convention is normally used by the modern software packages for project management ?

Activity on Arrow (AoA) :  It is also known as Arrow Diagramming Method.

· The basic diagram in a network is the arrow diagram.  Each arrow represents one activity.

· An arrow is pointed towards finishing event.

· Network starts in a single starting node and ends in a single finishing node.

· Network consists of collection of arrows linked in logical sequence according to technical characteristics of the project.

· An arrow in broken line represents ‘dummy’ activity; i.e. an arrow indicating logical interdependence of two events in a network without any physical activity required to be performed in between.  Dummy does not consume any time or resource.

· Description of activity is written along the arrow for easy reference.

· Length of an arrow is not drawn to any scale does not represent time for activity.

· AoA network can represent only Finish-Start relationship without any lead or lag between activities.

Activity on Node (AoN) :  It is also known as Precedence Diagramming Method.

· Each node in the network diagram represents an activity.  (Usually drawn as a rectangular box)

· An arrow is drawn between two activities indicating their logical interrelationship.

· Network may start in multiple nodes as starting activities and also end in multiple nodes as finishing activities.

· Description of activity is usually written within the space available in rectangular box.

· Such diagrams eliminate the need for showing of dummy activities.

· It is also possible to represent different types of relationships between activities with their Lead-Lag time restraints such as:

· Finish-Start (FS),

· Start-Start (SS),

· Finish-Finish (FF) &

· Start-Finish (SF)

The project management computer packages mainly use Activity on Node convention.

51. Define ‘Critical Path’ in a CPM network.  How is it significant of project control?  Does the critical path once identified, remain same till completion of project ?  If not, what are the reasons for its change ?

Critical path is the sequence of activities from the starting activity to the finishing activity, with value float equal to zero.  It is also the longest path of activities in a network indicating the minimum time required to complete the project.  The activities on the critical path are known as critical activities and they must be completed within the time allotted without any delay so that the project could be completed within scheduled time.  Any delay in performing critical activity will delay the project completion by same time.  It is therefore necessary focus the attention and efforts, give priority in allocating resources to critical activities to ensure their timely completion.  It may also be necessary to ‘crash’ the critical activity duration by spending extra resources either to avoid delay or to optimize overall project costs. 

The critical path (or Paths) once identified at the beginning of the project, does not remain same till completion of the project but is likely to change or shift at the time of every project update.  While the project is under progress and a periodic updating is carried out, it may be observed that the actual time taken for completion of various activities is different from their estimated time for completion.  It is also likely that some critical activities may have been completed before their scheduled time and / or some non-critical activities have delayed even beyond the entire ‘float’ available.  Such situations result in change in ‘float’ values of activities and therefore in emergence of a new critical path. 

52. What are the main reasons for attempting ‘resource levelling’ for a project schedule ?  Explain the terms ‘Shifting’, ‘Splitting’ & ‘Stretching’ in relation to resource leveling. 

As the resource loading is done on the ‘Early Start’ schedule, it is observed that the period-to-period requirements of different resources vary considerably.  However, it is always economically desirable to keep the resources at constant minimum level and ensure uniform workload over a period of time when they are engaged on a project.  Such uniform loading can be achieved by the process of ‘resource levelling’.  The process moves resource requirements from peak demand periods to low demand periods by rescheduling non-critical activities within available floats without affecting completion date.  The critical activities that do not have floats are allocated resources on priority and are carried out as per schedule to ensure timely completion of project. 

Rescheduling of non-critical activities can be done in different ways :

I. Shifting :  Activity is shifted to start at a later date than ‘Early Star’ date; without exceeding available float; and is completed without interruption.  Resources thus released can be deployed on critical activities.

II. Splitting :  Activity is split in two or more parts and each part is carried out with time gaps to avoid peak resource requirement periods.  However, the entire activity is completed within the total time available including float.

III. Stretching :  An activity can be stretched in duration by reducing the resource allocation than its normal requirement.  The total duration after stretching is maintained within total time available to carry out the activity.  The released resources can be diverted to more critical activities.

53. Explain the circumstances when ‘Crashing’ of activities is considered necessary.  Why the concept of ‘crashing’ can not be adopted for PERT methodology ?

The critical path of the CPM network gives the minimum time and therefore, the earliest date required to complete the project by working under normal circumstances.  It is possible to reduce the total project duration by resorting to ‘crashing’ the critical path activities i.e. reducing the expected duration by assigning extra resources or adopting more efficient processes.  Crashing is considered necessary under the following circumstances : 

· If it is required to complete the project before the date indicated by the critical path, it becomes necessary to complete the activities on critical path before their estimated times.

· If the project is delayed during the process of implementation, crashing is done to meet the project deadline to avoid heavy penalties, cancellation of order, loss of goodwill etc.

· Crashing can also be done to optimize project duration to minimize total project cost.  This is done by achieving a balance or trade-off between project’s direct & indirect costs vis-à-vis project duration.

PERT methodology uses probabilistic time estimates for activity durations and the activity costs are also not very certain.  Even the longest path identified in the network may not be the real critical path is another ‘near critical’ path has higher variability (i.e. Standard Deviation).  Under such circumstances, it is not possible to consider crashing as precise information on timings and costs can not be obtained.

54. Three Time Estimate method for Network Scheduling :

Estimation of time required for completion of various activities in the project is one of the crucial issues in network scheduling.  When the activities are being performed for the first time in a new project and there is no back-up data available for time estimation, a method of ‘Three Time Estimates’ is used.  The method is used for PERT technique where the project team estimates three different time durations for each activity namely; 

Pessimistic time estimate :  considering that activity faces maximum possible problems & delays. 

Optimistic time estimate :  considering that activity is carried out without encountering any problems 

Most likely time :  considering the activity faces moderate delays as normally expected.

An average time :  for the activity to be used for network calculation is given by formula




       Pessimistic time = 4 X Most likely time + Optimistic time

Average time  = 
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The method is used for development of network schedules for research & development type projects.  The probability of the project completing within the total schedule time calculated on the basis of three time estimates is 50%.

55. The resource constraints pose various problems in implementation of project within the schedule.

· The resource allocation may be such that it gives very wide fluctuations in day to day requirements.  This gives rise to inefficient utilization and uneven loading.

· The actual availability of certain resources may be less than the allocation on certain days making it difficult to perform the task.

· Requirement of more than one resource for an activity makes the situation more difficult to cope.

The above problems may necessitate delays in schedules of certain activities due to unavailability of sufficient resources when required and may even result in delay in completion date.

The different alternatives to overcome resource constraints and to avoid delay in the final completion date are various empirical methods trying to find optimum allocation within flexibility of the network.  The main methods used are:

a) Postponing or shifting of non critical activities within available activity floats to smoothen out day to day resource requirements.  This method achieves reduction in difference between peak requirements and minimum requirements when there are no limitations on availability.  It further tries to adjust the schedule within resource limitations as far as possible.

b) Stretching the activity durations of non critical activities within the activity floats by reduction in resource allocation.  The resources thus released can be utilized on critical activities.

c) Splitting of non critical activities in parts when technically feasible.  The parts can be performed within lean activity periods thereby prioritizing allocation on critical activities.

56. Explain the uses of float analysis in project planning.  Explain different types of floats, explain how they are calculated and their significance.

Float is the spare time available in any non-critical activity.  Float can be absorbed (utilized) either by delaying the activity or by enlarging its duration.  Float is useful in resource planning.  Those activities which have large float can be delayed for want of resources.

There are 4 types of Floats.

i. Total Float 

ii. Free Float

iii. Independent Float

iv. Interfering Float

Total Float :  It is that spare time available in any non-critical activity, if absorbed then neither it delays the project nor it changes the critical path

All critical activities have zero Total Float. 

It is defined as : TF  =  LFT  -  EST -  Duration

Free Float :  It is that spare time available in a preceding activity, if absorbed them  it does not disturb the start of the succeeding activity. 

FF = EST of succeeding activity - EST of the preceding activity - Duration of the activity (preceding)

Independent Float :  For an activity which neither disturbs the start of the succeeding nor finish of the preceding activity.

EST of succeeding  -  LFT of preceding  -  Duration of the activity.

57. Short Notes :  Use of CPM in optimization of project cost –

The principal focus of CPM analysis is on variation in activity times as a result of changes in resource assignments.  It further determines project schedule to minimize total cost on the basis of time-cost relationships.

Total project cost comprises of the ‘direct cost’ for performing activities (material, labour & machinery costs, equipment hire costs etc.) and ‘indirect cost’ (overheads, supervision, interest, down-time cost, loss of revenue etc.) it is observed that while the indirect costs are directly proportional to the project duration; the direct costs are inversely proportional to activity duration.  This means that the indirect cost reduce with the project duration while an extra expenditure has to be incurred on activities to reduce their duration.  CPM tries to achieve the optimum duration for which the total cost of the project is the minimum.

In practical use, it is difficult to obtain accurate cost-time relationship on various activities either because data are not available or because estimates are too bothersome and expensive to compile.  But even if the accurate data are not available, best guesses, unless completely arbitrary, are useful information and help project manager to arrive at better decisions.

58. Short Notes :  Time estimation methods in PERT & CPM  approaches – 

PERT : PERT  methodology deals with the uncertainties involved in performing various activities and therefore, difficulties in determining exact duration of activities in the project.  The model generally considers development-oriented projects where many activities do not have precedents to estimate their likely duration.  Hence, the model adopts a statistical average time estimate based on three time estimates – optimistic, pessimistic and most likely time – criteria.  The total project duration worked out on this basis thus also has certain probability value.  

CPM :  CPM  approach considers day to day work situations and therefore, the activity durations can be estimated with a fair accuracy.  Considerable amount of past data can be available for similar activities.  The total time for completion based on critical path duration is also quite accurate and helps in controlling the project schedules more effectively.

59. WBS (Work Breakdown Structure)

WBS is a systematic and logical breakdown of the project into its component parts or work packages.  It is constructed by dividing project into its major parts, each of which is further sub divided.  The process is continued till the breakdown reaches such manageable level where schedule, cost and responsibility can be clearly defined for units of work or individual activities.  WBS therefore helps in 

· Effective planning of the project by dividing large project into manageable elements that can be easily comprehended and planned.

· Costs and responsibilities can be assigned to WBS elements at the lowest levels and summarized at the higher levels of the structure.

· Effective planning, monitoring and controlling structure can be developed.

· Effective information system is developed with help of proper codification for cost accounting and progress reporting. 

60. Short Notes :  Resource Levelling / Smoothening – 

The initial network schedule considers all activities to start at their earliest times and does not consider the resource requirements for performing activities.  The implicit assumption is that the normal deployment of resources can be done as and when required and there are no constraints on resources.  Such schedule invariably gives rise to a situation where peak requirements of various resources on day-to day basis show very large variations.  Such situation is not desirable as it does not ensure uniform workload on day to day basis and pose difficulty in determining optimum resource strength for the project.

It is therefore necessary to smoothen-out the peak requirements and contain the maximum resource level within available level.  This is known as resource leveling and smoothening and is achieved by adjusting the schedules of non-critical activities within the available floats.  The schedule adjustment can be done either by just shifting the entire activity within the float or by stretching the activity duration with reduction in resource allocation or by splitting the activity to be carried out in parts at convenient times within the available time.  As this exercise is very complicated, complexities increasing as more variety of resources are considered, heuristic algorithms are developed to perform this exercise with help of computer programs.

61. What are floats or slacks in project schedules and how they are used in effective management of projects ?  How do terms ‘Total Float’ and ‘Free Float’ differ in their significance ?  When can project schedule calculations show ‘Negative’ Floats ?

Float or a slack represents the difference between the time available and the time required to perform the activity.  When time available equals time required, there is no float and the activity is called critical.  The float available on non-critical activities therefore indicate the flexibility in scheduling the activity and also the maximum extent to which the activity can be delayed without affecting the project completion date.

Total float signifies the maximum permissible delay without delaying the final completion while free float signifies the maximum permissible delay without delaying the earliest start of its immediate successor activity.  

Knowing the available floats on various activities helps the project manager to plan and organize day-to-day activities in view of resource constraints and concentrate efforts and resources on critical activities.

Negative float indicates that the time available is less than the time required to perform the activity and unless the activity duration is compressed or ‘crashed’ to by the extent of negative float, the scheduled completion date can not be met. 
62. Main features and advantages of ‘Matrix;’ type organization for projects.

In a matrix organization, the personnel working on the project are responsible to their functional superior as well as the project manager.  The authority and influence of the project manager cuts across the traditional vertical line of command.  It has greater organizational complexity due to the dual reporting structure and needs certain level of organizational maturity to avoid conflicting situations that are inherently created by the structure. 

Advantages of the matrix organizational structure for the projects are as under :

· Ensures effective utilization of organizational resources.

· Critical resources can be shared between projects.

· Builds up specialized knowledge & technical base within the organization. 

· Team morale & motivation remains at high level even at the project completion stage.

· Personnel are not uncertain about their future after project closure, hence focused.

· Authority and responsibility is shared and gives more time for team members to complex problem solving.

· It is an ideal for of organization for EPC companies.

63. Over the period of project implementation phase, the project scope may need modification.  How should such changes be managed ? 

During the implementation phase of the project, scope may need modification as a result of 

· An external event – change in government regulations

· An error or omission in defining scope of the product or project initially.

· A value adding change, enhancing project benefits.

Any such modification should be carried out in such manner that corresponding changes in time of completion, budgeted costs and performance parameters due to change in scope get proper authentication, sanction and approval.

To manage and control the scope change, following procedure may be adopted :

· The scope base line is first defined by work Breakdown Structure (WBS)

· Establish scope change control system that defines the procedure by which scope to be changed.  This includes paperwork, tracking systems, and approval levels and authorities necessary for authorizing changes.

· Monitor project performance for scope compliance from time to time.  Any deviations should be scrutinized to assess the need for scope change in future.

· Keep track of change requests oral or written, direct or indirect, externally or internally initiated, legally mandated or optional.

· Evaluate effect of the scope changes (either expansion or shrinkage) on schedule, cost and performance and Initiate action to formalize the changes.

· Issue revisions in schedule, budgets and performance parameters on the basis of approved changes.  
64. What are the relative merits of building a project budget from ‘bottom-up’ and from the ‘top-down’ methods ?

How does the assignment of costs to individual project activities help ineffective cost & schedule control ? 

‘Top Down’ method of project budgeting is a quick and economical method to prepare project cost estimates with reasonable reliability when the detail information about the project parameters is not available.  It is also known as analogous estimating as it uses actual costs of previous similar project as a basis.  However, reliability depends on the degree of similarity between projects, scalability of parameters and expertise of the estimating team in given field. 

‘Bottom Up’ method involves estimating the cost of individual work items in the work breakdown structure (WBS) and then summarizing or rolling-up the individual estimates to get a project total.  Cost of estimation and its accuracy depends upon size of individual work item in the WBS.  Smaller work items increase time and cost of estimation but also increase its accuracy.

Earned value management systems attach budgeted costs to individual activities in the project.  The actual cost incurred can be found out either as soon as the activity is completed on even while the activity is under progress.  This enables the project manager to take timely controlling action as soon as any deviations from the budgeted costs for the current state of physical progress are noticed.  

Regular & periodic reporting of project costs is done under the following summary heads:

i. Project expenditure (ACWP) :  It is the Actual Cost of Work performed till date and covers total cost of work done, goods received and of services used, whether or not these have been paid for.  This includes accruals & provisions.

ii. Scheduled Expenditure (BCWS) :  It is the Budgeted cost of work to be completed till given date if the project runs on schedule.

iii. Earned value (BCWP) :  When any of the project activity gets completed it is considered to have ‘earned value’ equivalent to its budgeted cost.  Therefore, the total of Budgets cost for the work performed to date is the total ‘earned value’ of the project.

When ACWP is higher that BCWP, it indicates cost overrun and when earned Value is lower than BCWS it indicates schedule delay.

65. How do you differentiate between the terms ‘Project Monitoring’ and ‘Project Control’ ?  Explain the project monitoring & control cycle.

Project monitoring is a process of

i. Assessing the current status of the project progress in terms of schedule, cost and performance parameters,

ii. Analysing deviations from base-line schedule, budgets and acceptance criteria

iii. Evaluating implications of deviations on total project completion, cost and final performance 

iv. Suggesting alternative strategies in order to bring the project on track project control on the other hand

v. Plans and decides control action

vi. Decides authorities and responsibilities to carry out the control actions

vii. Redistributes revised schedules, budgets, and specifications for execution.

66. Preparing a ‘project work breakdown structure’ (W.B.S.) is said to be the first step in project planning especially, scheduling & budgeting Explain.

Work breakdown structure is a deliverable oriented breakdown of project into smaller, manageable, and measurable elements.  Therefore, the WBS helps in defining complete scope of the project and also facilitates clearer definition of project deliverables.  The breakdown is carried out in various levels such that the lower level elements contain the components of its higher-level element.  The lowest level thus broken down is generally known as a ‘work package’.  The total project estimates and budgets can be developed either on ‘top down’ or ‘bottom-up’ basis for each work package.  Responsibilities are assigned to individuals / contractors for completion of work packages. 

Each work package is further broken down to define tasks or activities that are required to be performed for its completion by the incumbent responsible.  These activities are used as basic elements for scheduling where time estimates and inter relationships are defined to prepare as project network.  Resources required to perform various activities are also assigned so that activity wise costs can be worked out for cost control purposes. 

WBS also helps in consolidating the project status and cost reports at different levels to evaluate performance of different parts of the project. 

67. Explain how the cost breakdown based on project activities helps in effective cost control of the project.  Which are the main cost figures to be tracked by a project manager to achieve such control over project costs ?

The normal accounting practice of preparing project budgets on the basis of asset classification does not enable timely comparison with actual costs due to the time delay in collecting and collating the relevant information and thus the information does not remain useful for control purposes.  Further, such cost data does not directly correlate to the physical progress of the project and therefore cannot be interpreted meaningfully.  However, when budgeted cost for each work package is broken down further to indicate budgeted cost for each activity, it forms the basis for project cost control.  The actual cost incurred can be found out either as soon as the activity is completed or even while the activity is under progress.  This enables the project manager to take timely controlling action as soon as any deviations from the budgeted costs for the current state of physical progress are noticed. 

Regular & periodic reporting of project costs is done under the following summary heads :

i. Committed costs :  Total value of all works and expenses contained in contracts and purchase orders awarded to third parties.  In case of reimbursable or measured works contracts, committed costs are in relation to defined scope of work.

ii. Sunk costs :  Total cost, at a given time, which would be incurred should the project be cancelled. 

iii. Project expenditure :   Total cost of work done, goods received and of services used, whether or not these have been paid for.  This includes accruals & provisions. 

iv. Outstanding commitments :  Total costs committed minus project expenditure.

v. Estimate to complete :  Is the best estimate that can be made at any given time of remaining cost not already reported as expended or committed, taking into account the current project scope and performance trends date.

vi. Estimated final cost :  It is committed costs to date plus the estimate to complete.

vii. Earned value :  Total of budgeted cost for the work progress to date. 

68. PROJECT MONITORING & COTROL THROUGH’S’ CURVE

Yr 1999 Q. 8 a)

Diagram  

The diagram shows a typical curve for a project, based on the schedules and budgeted cost, the expected project completion and budgeted expenditure is potted for different time intervals through the project period.  The shape of the curve generally resembles English letter ‘S’ and hence the curve is popularly known as S curve.  During the periodic monitoring process, an assessment of the percentage completion the activates under progress (but not completed) is made along with actual expenditure incurred or accrued for the fully & partially completed activities till the review date.  The cumulative values based on actual progress are plotted on the curve and compared with the planned curve.

Following variances are observed :

If 
BCWS = 
Budgeted cost of work scheduled,

BCWP = 
Budgeted cost of work Performed, & 

ACWP = 
Actual cost of work Performed.

Then

ACWP  -  BCWS  = 

Accounting cost variance

ACWP  -  BCWP  = 

Total cost variance

BCWS  -  BCWP  = 

Schedule variance

The horizontal component of the schedule variance shows the actual schedule variance by time units.

Monitoring on the basis of S curve gives the trend indication for the overall state of the project and therefore is very useful reporting tool for the top management. 

Earned Value Concept 

The budgeted cost of each activity is considered as its value for the project.  Hence completion of an activity is considered to contribute value equivalent to its budgeted cost to the total value to the project.  In other words, an activity earns value equivalent to its budgeted cost on its completion.  An activity that is partially completed on a particular date is also considered to have earned value equivalent to its percentage completion on the given date multiplied by its total budgeted cost. 

In case actual expenditure incurred for completion of an activity exceeds its budgeted cost, the project does not earn any additional benefit since activity parameters are well specified.  The variance therefore indicates cost over run.

The total value earned for the project on any given date is the total of earned values of all the completed activities till date as well as the total of earned values to date for partially completed activities.  The ‘S’ curve drawn between the planned cumulative earned value for the project against the time, based on early start schedule; will indicate the total planned expenditure for the project at any given point of time during its progress.

69. Project monitoring & control cycle.

Project implementation phase starts after the project activity schedule is planned, budgets are allocated and responsibilities are assigned.  In order to achieve effective control over the implementation, it becomes necessary to assess the progress from time at regular intervals in terms of physical completion of scheduled activities, actual cost incurred in performing those activities ad achievement of desired performance levels.  This assessment process known as ‘monitoring’ then compares the status with the plans to find deviations.  The effect of deviations in schedules and costs are estimated on the final completion time and cost and controlling actions are taken to correct the deviations to the extent possible and to bring the project back on its planned course.  Schedules, budgets and performance parameters are revised as a result and reissued for further execution.  Actual controlling actions are carried out by the persons authorized and responsible for the activities and involve efforts and assistance by entire project team. 
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70. Explain why and how the project budgets are broken-up on the basis of project activities to achieve effective cost control.

· Project budgets are initially prepared to conform to the asset classification required by the financial institutions.  This classification is generally based on depreciation / amortisation rates and capitalization rules in accounting procedure. Tax and company statutes.

· Such classification is not useful for control as it is more suitable for historical information and does not reflect the time and manner in which the expenditure is to be incurred.

· Costs are incurred and become due in a project as various project activities are being performed, by deploying resources.

· Time and costs are therefore inseparably linked and it is not possible to control costs without linking them with time schedule of activities. 

· It is therefore necessary to identify costs with the work involved in project activities.

· The total cost budget is broken down as per WBS at different levels upto its last level representing individual activity.

· When the duration or schedules for the particular part of the project or for the individual activity are changed, the cost incidence also changes accordingly.

· Finer the WBS, more flexible and accurate will be the control.

· Techniques such as ‘Earned Value’ and ‘S’ curves help in keeping cost and schedule control in an integrated manner.

71. Explain the ‘incremental principle’ for working out the project cash flows.

INCREMENTAL PRINCIPLE : Cash flows must be measured in incremental terms. I.e. The difference between cash flows with the project and without the project has to be ascertained.  While estimating incremental cash flows, following points should be kept in mind.

Consider all incidental effects : Apart from the direct cash flows, the incidental effects on the company’s other operations must be considered.  The project may enhance profitability of some of the existing activities of the company because it has a complimentary relationship with them, or it may detract profitability of some existing activities as it has competitive relationship with them.  These effects should be considered in the project cash flows.

Ignore sunk cost :  Outlay incurred in the past or expenses already committed irrevocably should be considered.  The expenditure that is not affected due to either acceptance or rejection of the project under consideration can not be treated as project cash flow.

Include Opportunity costs :  Opportunity cost for diversion of available resources to the project should be included.  If the project requires some assets already available, the company loses the opportunity to use them for any alternative use.  The net value of such loss of opportunity should form part of project cash flow.

Allocation of overheads :  overhead costs irrelevant to the project should not be considered.  Items such as general administrative expenses, managerial salaries, legal expenses, rents etc. that are being already incurred by the company and not increasing due to the project should not be allocated to project cash flows.

How would you treat the following items in project cash flows ? 

· Cost of project feasibility study carried out before final approval of the project :  Sunk cost should not be included.

· Cost of existing idle machinery / equipment transferred to new project : Since there is no opportunity otherwise to put the machine to any use, not to be included.

· Portion of Head Office administrative expenses allocated on project : Allocated overheads should not be included.

· Cost of land purchased in excess of current project requirements : Since the excess land is not required for the project, its cost cannot be considered incremental cost related to project.  Hence not to be included.

72. What is the criterion used for determining ‘Life’ of the project for determining time span of cash flow projections ?

The life of project is considered to be minimum of the following :

i. Physical life of plant : Period for which the plant remains economically and technically functional and productive, plant productivity declines due to normal wear & tear during its use it becomes uneconomical to maintain beyond certain period. 

ii. Technological Life of plant : New technologies and processes make existing plants obsolete even before they are physically worn out.

iii. Product market life : Markets for a products shrink, change or disappear due to changes in consumer preferences, emerging competition etc. making continued production unjustifiable.

iv. Investment planning horizon of the company : Time period for which the company wishes to look ahead as it’s long-term investment policy.

When any one of the above occurs, the project cannot be expected to run remuneratively.  Hence cash flow projections are carried out only up to that time.

73. Explain the reasons for using ‘Weighted average Cost of Capital (WACC) as a ‘Hurdle Rate’ for Discounted Cash Flow (DCF) analysis.  What are the limitations in using WACC as constant rate of discounting throughout the project life span ?

The DCF analysis is carried out with cash flows worked out form ‘Long Term Funds’ point of view.  WACC indicates the average rate of expectation from the providers of long-term funds to the project.  A positive NPV after discounting the project cash flows at the WACC indicate that the project generates surplus in terms of present value after meeting the expectations of all the long-term fund providers.  Hence the WACC is considered as a ‘hurdle rate’ for DCF analysis. 

Rate of discounting generally represent the rate at which project surplus is reinvested.  Using a constant rate of discounting therefore assumes that the surplus is reinvested every year at the same rate.  However in reality, opportunities for reinvestment keep changing from time to time making it necessary to consider different rates of discounting for different years.

74. What is ‘Long Term Funds’ principle for evaluation of project cash flows ?  Why is it necessary to exclude financing costs when the long-term funds principle is accepted ? 

The ‘Long Term Funds’ principle evaluates project form the point of view of providers of ‘Long Term Funds’ to the project.  The benefits accrued to the suppliers of long term funds i.e. Equity and preference share holders, debenture holders, and term lending institutions, are compared with the sacrifices made by them for the project.  Long-term fund suppliers provide for outlays in fixed assets and margin for working capital.  Benefits accrued to the suppliers of long term funds are cash profits after tax, interest paid on term loans, salvage value of fixed assets, and recovery of working capital margin.

Interest on term loans is a considered as an expense or cost while working out P & L account as per normal accounting principles.  However, under the long term funds principle, the term loan interest is considered as an accrued benefit, hence, while working out the project cash flows, the interest on long term debt is either ignored while computing profits and taxes thereon or added back to the cash profits calculated by normal accounting procedures.  These are then compared against the cost of long-term funds that include interest and dividend payments.

75. Principle followed for working out the project cash flows.

INCREMENTAL PRINCIPLE : Cash flows must be measured in incremental terms. I.e. The difference between cash flows with the project and without the project has to be ascertained.  While estimating incremental cash flows, following points should be kept in mind.

Consider all incidental effects : Apart from the direct cash flows, the incidental effects on the company’s other operations must be considered.  

Ignore sunk cost :  Outlay incurred in the past or expenses already committed irrevocably should be considered.  

Include Opportunity costs :  Opportunity cost for diversion of available resources to the project should be included.  

Allocation of overheads :  Overhead costs irrelevant to the project should not be considered.  

‘LONG TERM FUNDS’ PRINCIPLE :  It is recommended that the project should be evaluated from the long term funds point of view as the assets for the project are created out of the funds provided by long term fund providers.  Hence the principle focus of financial appraisal should be on profitability of long-term funds.

EXCLUSION OF FINANCING COSTS PRINCIPLE : Financing costs of the long term funds should be excluded from analysis.  This corroborates with the long-term funds principle mentioned above. (Interest on long term funds to be added back to profits after tax)

POST TAX PRINCIPLE : All cash flows to be defined in post tax terms since the cost of capital is considered on post tax basis. 

76. Short notes – 

SENSITIVITY ANALYSIS – It is a technique that measures the change in the profitability of a project caused by changes in the factors that affect the cash in flows of a project.  If a small change in one factor leads to a major change in the profitability of the proposed investment the project is considered more sensitive to that factor.

77. Short notes – 

EARNED VALUE MANAGEMENT -  An activity’s value = its budgeted cost for a project

   If actual is more than budgeted, it earns no value

i. The project expenditure (ACWP) Actual cost of work performed till date and covers total cost of work done, goods received and services used, whether these have been paid for.  It includes accurate and provisions.

ii. Schedule expenditure (BCWS) Budgeted cost of work schedule.  Budgeted cost of work to be completed till given date if the project runs or schedules. 

iii. Earned value (BCWP).  Total of budgeted cost for the work performed to date is the total ‘Earned Value’ of the project. 

78. Can the software packages for project management really ‘Manage’ Projects ?  What are the basic features of such packages and how they are useful in effective management of projects ?

Software packages cannot really manage the project but they can only aid the project manager in decision-making process.  Any control measure to correct the deviations from schedule, costs or expected performance has to be decided on the basis of various technical issues involved and also needs judgment and discretion on the part of decision maker.  A computer cannot be expected to carryout such functions.

Features of project management packages that are useful in effective project management :

i. Network Development :  Package develops a network with just the basic inputs of activity description, estimated duration, and activity dependencies.  It also identifies critical activities, critical path, and floats.

ii. Calendar definition :  Different calendars can be defined to take care of working days, holidays and timings specific to project, location, activity, resource etc. 

iii. Resource allocation & leveling : Different resources – Manpower, equipment, and materials can be allocated on activities and leveled to minimize periodic fluctuations as well as to optimize their deployment. 

iv. Costing :  Costs related to activities can be worked out and consolidated to give the project cost. 

v. Progress updating :  Periodic updating of progress works out the revised schedules, costs, and indicates variances for enabling corrective action. 

vi. Reports :  Various reports – Detail and summary – can be produced for management information & control.

79. Essential features of software packages for project planning & monitoring 

The software package for project management should essentially have following features:

· Scheduling : Ability to develop schedules based on three basic inputs; viz.  Activity name, estimated duration and precedence relationship.

· Monitoring :  Facility to update project status from time to time and workout its effects.

· Resource allocation: Facility to define and allocate resources and resource costs.

· Calendar dates :  Schedules to be represented o calendar basis rather than on day numbers.

· Cost allocation :  Facility to define fixed and variable costs of activities.

· Reporting :  Ability to prepare and print reports in tabular and graphic formats. 

Other desirable features could be :

· Formal : preferably AON format with at least three types of relationship FS, SS, & FF. 

· WBS : Full WBS format preferred to outlining.

· Sub-projects : Facility to link independent projects as sub-Projects.

· Interfacing :  Export-Import and linking to databases and other applications.

80. What are the situations in which evaluation of investment alternatives is facilitated by decision tree analysis ?  Explain the basic steps involved in decision tree analysis.

Some investment decisions are not isolated or not unconnected with future outcome of events after making the decision are analysed with help of decision tree technique.  Many such outcomes would be beyond the control of the decision maker and will be a result of chance to a greater or lesser extent.

A decision tree consists of a number of branches springing at each node as a result of one of two conditions.  Basic steps involved in the analysis are :  

I. Identify the problem and various alternatives 

II. Form the decision tree

· Decision points and alternatives available for action.

· Chance points when outcomes are dependant on chance

III. Specify probabilities & monetary values for various out comes.

· Data for probabilities associated with each possible outcome at various chance nodes and 

· Monetary value of each combination of decision alternatives and chance outcomes. 

IV. Evaluate the alternatives. 

· Evaluate monetary values of chance points & decision points in a backward manner till reaching the original decision point.
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