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Toolbox 3 

ECONOMIC AND FINANCIAL ANALYSIS (EFA) 
 

There are two principal methods for the economic and financial assessment of different investment 

projects, static and dynamic. 

The dynamic procedure distinguishes between the different times at which monetary transactions 

are made. Payments/revenues that fall before the fixed base year are then compounded or discounted 

if they come after this time. 

 

1. Static Approach 
 

Static methods are useful for a comparison with the results of dynamic procedures, for approximate 

and quick assessments or when the time differences between various payments/revenues are short 

enough or can be even neglected (energy conservation measures (ECM) with very short payback 

periods, e.g. less than three years). The static payback period then indicates a time interval after 

which the capital invested will be recovered by the annual returns. The static payback period is 

calculated as a ratio of the capital invested to annual returns: 
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where: 

I0  = Initial investment costs 

NP = Average annual net returns.  

The static approach is used for the initial ranking of possible ECMs in order to identify the most 

promising options for further technical scrutiny, including a detailed EFA. 

 

2. Dynamic Approach 
 

In the dynamic method the value of monetary flows depends on the time at which the transaction 

takes place. In energy performance improvement projects, we have a present, one-time payment of 

investment costs, and future revenues from energy cost savings. Hence, such cash flows, when 

expressed in present time value, are calculated by discounting – i.e. by multiplying the future 

instances of cash flow with a corresponding factor that depends on the interest rate adopted and the 

length of time between the payment and a reference time, usually the beginning of the project. 

 The factor by which the value of a future amount is worth less today is calculated using an annual 

discount factor given by the following formula: 
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The n-year discount factor, dn, is obtained in the following way: 
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3. Net Present Value 
 

To compare the investments for various energy performance improvement projects on a common 

basis, each year’s cash inflow (i.e. energy cost savings) is multiplied by a discount factor so that all 

inflows and outflows linked to a given investment can be compared on a ‘present’ day level, therefore 

termed the net present value (NPV). The normal rule is to accept the investment if its present value is 

positive and to reject it if the present value is negative. When comparing several investments, the 

project with the highest positive NPV is usually the most attractive. 

 

 The NPV of a given investment is the sum of the present values of its returns minus investment 

costs: 
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where: 

NPV = net present value of the investment project at time t = 0, 

Ro  = the return in the year of commissioning, 

Rt  = the return in the time period t, 

I0  = investment cost (or expenditures) in time period t, 

LT  = liquidation yield, 

q
-t
  = discounting factor, 

t
t
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i  = discount rate, 

t  = time of the payment, 

NCFT = net cash flow at time t. 

In the case where the investment costs are paid at time t = 0, and returns fall in the years t = 1, 

2,...., T, the equation above is simplified into the following form: 
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If a liquidation yield of an existing plant at the end of its service life is positive (e.g. its 

investment costs are not written off completely), then the discounted value of these costs have to 

added to the NPV. However, for the purpose of energy conservation projects (mostly replacement of 

worn-out technologies), it is acceptable to assume that the liquidation yield is equal to zero. 
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4. Internal Rate of Return 
 
Another factor of the economic appraisal of investment projects is an internal rate of return (IRR). It 

is based also on the net present value method. The internal rate of return is calculated from the NPV 

equation on condition that there is such an interest rate for which the NPV is equal to zero: 
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If the internal rate of return (IRR) is either equal or greater than a pre-defined cut-off discount 

rate ‘i’, a given investment project will be viewed favorably. 

 

5. Profitability 
 

The economic attractiveness of energy performance improvement projects has been estimated by 

calculating three key parameters: 

 Net Present value (NPV) 

 Internal Rate of Return (IRR) 

 (Dynamic) Payback Period (PP) 

 

As required by the ENCON regulations, the IRR has been observed in two different ways: 

 by Economic Internal Rate of Return (EIRR) which takes into account project costs 

excluding taxes (e.g. VAT), import duties, other taxes and costs of project financing. 

 in contrast to EIRR, Financial Internal Rate of Return (FIRR) is based on assumption that all 

taxes, duties and project financing costs are incorporated into the project costs. 

 

6. Sensitivity Analysis 
 

The results of the economic appraisal of investment projects are uncertain because they are based on 

the future values of variables that are not known with certainty at present. 

Typical examples of such data are: 

 service life of a given investment project, 

 investment costs, 

 energy costs savings potential in relation to the utilization/load factor 

 escalation of energy prices, 

 interest and discount rates, 

 exchange rates. 

The aim of a sensitivity analysis is to quantify the economic consequences of the alternative 

values of crucial input parameters. 

 

7. Cost Assumptions 
 

In principle, there are two basic categories of costs, with regard to the time of their occurrence: 

Annual (regular) costs: 

 energy (fuel) costs, 

 fixed operating and maintenance (O&M) costs; and 

 variable O&M costs, 

 

and one-time costs: 

 capital (investment) costs; 
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 decommissioning costs. 

 

The following assumptions are usually considered in the EFA of energy performance 

improvement projects: 

 In most cases, fixed and variable O&M costs can be neglected assuming that there is usually 

no substantial difference encountered in these costs before and after the implementation of 

the project. 

 Decommissioning costs are taken into account in exceptional cases, when they are 

substantial and clearly defined. In addition, the shutdown of production and consequently, 

loss of planned revenue can be taken into account if it is assessed as being considerable by 

the facility. 

 Transportation costs can be taken into account only when the vendor is known (after 

quotation and the selection of the contractor). 

 Liquidation yield can be neglected presuming that the book value is equal to zero. 

Most factories do not operate at their full capacity, leading consequently to a relatively under-

estimated maximum energy saving potential in absolute terms, which in EFA leads eventually to 

rather conservative IRRs and longer PBPs. Because of that the load factor has also to be specified . 

Instructions on running and using the EFA model can be found in Software 3 (Toolbox III-3). 

Instructions for use are included in a PDF file, which is available after the software is installed. 

 

 


