
Investment - Need, Appraisal and Criteria, Financial analysis techniques - Simple payback 
period, Return on investment, Net present value, Internal rate of return, Cash flows, Risk and 
sensitivity analysis, Financing options, Energy performance contracts and role of ESCOs
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A cogeneration system installation is expected to reduce a company's annual energy bill by Rs. 23 Lakhs. 
If the capital cost of the new cogeneration installation is Rs. 90 Lakhs, and the annual maintenance and 
operating costs are Rs. 5 Lakhs, what will be the expected payback period for the project?
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In comparing projects ROI does not require similar project life or capital cost for comparison. ROI must 
always be higher than cost of money (interest rate); the greater the return on investment better is the 
investment.   Z
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It can be clearly seen that the discount rate which results in the net present value being zero lies 
somewhere between 12% and 13%. It is closer to 13%.

The exact internal rate of return can be found by interpolation or plotting the net present value on a 
graph as shown in Figure 7.1.
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Suppose, a feasible project is based on energy cost saving that escalates at 10% per year, but a sensitivity 
analysis shows the break-even is at 9% (i.e. the project becomes unviable if the inflation of energy cost 
falls below 9%). There is a high degree of risk associated with this project.

Sensitivity analysis is undertaken to identify those parameters that are both uncertain and for which the 
project decision taken through the NPV or IRR is sensitive. The effect of switching values of key 
variables required for the project decision (from acceptance to rejection) can be compared with the post 
evaluation results of similar projects. For large projects with NPV or IRR close to the cut-off rate, a 
quantitative risk analysis incorporating different ranges for key variables and the likelihood of their 
occurring simultaneously is recommended. Sensitivity and risk analysis should lead to improved project 
design, with mitigation actions against major sources of uncertainty involved. 

Macro economic variables are the variable that affects the operation of the industry of which the 
company operates. They cannot be changed by the firm's management. Macro economic variables, 
which affect projects, include among others: 

The various micro and macro factors / variables that are considered for the sensitivity analysis are listed 
below. 
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If the project is to be financed externally, one of the attractive options for many organizations is the use of 
energy performance contracts delivered by energy service companies, or ESCOs. 
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In order to calculate cost savings from the energy savings, the parties must agree on how to handle energy 
price fluctuations, because the resulting amount should be a function only of the efficiency measures and 
not on the fluctuating energy costs. One method is to agree on a set price, either defined upfront in the 
performance contract or a formula or definition for calculating the price (e.g. the average monthly energy 
cost over the time period being examined). These are the details that need to be negotiated in the 
performance contract.

g) Risk assessment and mitigation plan is prepared covering design and construction risk, 
performance risk, financial, economic and regulatory risk.
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Table 7.1 Overview of Energy Efficiency Measures

With the infrastructure available for central cooling 
distribution system, it is possible to use the same for 
Central Heating System in winter at marginal cost

Replacement of existing pumps with the more efficient 
pumps and piping modification for more efficient pumping

Replacement of Window and Split ACs with Centrifugal 
Chiller based Central AC System

Retrofit based on Design and Technology for task lighting

Replacing Electrical heating with LPG heating
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Assume project A has an IRR of 85% and NPV of Rs 15,000 and project B has an IRR of 25% 
and NPV of 200,000. Which project would you implement first if financing is available and 
project technical life is the same?
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100 numbers of fused 60 Watt incandescent light bulbs (ILB) are replaced by same 
numbers of 12 Watt CFL instead of new ILB. Calculate the following for 4000 hours of 
operation per year.

A company invests Rs.10 lakhs and completes an energy efficiency project at the 
beginning of year 1. The firm is investing its own money and expects an internal rate of 
return, IRR, of at least 26% on constant positive annual net cash flow of Rs.2 lakhs, over a 
period of 10 years, starting with year 1. 
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