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ECONOMIC EVALUATION OF
RESEARCH PROJECTS
G. P. Reddy1
INTRODUCTION
The basic economic problem facing all countries, particularly the
developing countries, is allocating limited resources such as labour,
capital, land, other natural resources and foreign exchange to many
different uses such as current production of consumer goods and public
service or investments in infrastructure, industry, agriculture, education,
family planning and other sectors in such a way that net benefit to the
society is as large as possible. Given the limitations of resources, choices
should be among the competing uses and project analysis is one method of
evaluating alternatives in a convenient and comprehensive manner.
India being one of the largest agricultural research systems in the world.
Huge funds are being spent on agricultural research. Among developing
countries, India's research expenditure is exceeded only by Brazil. The
Government of India through several agencies provides about 60 per cent
of all funds, State Government about 20 per cent, private companies about
12 per cent and foreign agencies provide the rest (World Bank, 1990).
India spending on public agricultural research averaged Rs 1228 lakhs per
annum during 1965-68, and it increased to Rs 39,280 lakhs by 1989-92
registering a growth rate of 1.13 per cent per annum.
With accelerated growth of agriculture, new and multiple problems are
emerging. The existing agricultural research system is under great strain as
the future research is going to be more complex, more difficult and
costlier. On the other hand, the funds allocated to agriculture research
becoming scarcer. The percentage plan outlays for agricultural research
and education decreased from 0.535 percent in IV plan to 0.9 percent in
XII plan. Therefore, economic evaluation of investment on agriculture
research helps to estimate economic viability of the research project and
prioritization.
1
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Concept development
Agricultural
research
results
into
evolvement
of
new
commodities/product; new package/process and correct information/
knowledge so that existing factors can produce higher output per unit of
their use. In other words, research results led to increase the productivity
of total factor or total factor productivity. Therefore, the change in
productivity of total factor in agriculture is attributed to research.
The other point that is to be kept in mind is that research at a point of time
does not bear fruits immediately. There exists a time lag between the
research investments and returns to research. The time lag may vary from
commodity to commodity and process package to process package. The
time lag of research is more than the time lag of extension investments.
The average time lag (t) found by various research studies in agricultural
research is six to eight years. It is not like that the research investment will
start yielding return only in the year t+6 but the contribution of investment
in period t+1, t+2 goes on increasing.
The technological knowledge derived from agricultural research generates
benefits not by itself. It depends on actual adoption of new technology in
agriculture and spread of information (transfer of technology). Therefore,
the rate of adoption of particular technology must be known to calculate
benefits. Responsibility for bridging the gap between the research worker
and the farmer rests primarily with the agricultural extension service. This
reduces the research time lag and results in higher returns to research
investments. Similar concepts we use in economic evaluation of research
projects.
Models for evaluation
The economic evaluation of the research investment could be done at two
points of time: Ex-ante and Ex-post.
A. Ex-ante evaluation models.
1. Scoring models
2. Benefit cost approach
3. Simulation approach
4. Mathematical programming approach
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B. Ex-post evaluation models.
1. Economic surplus approach
2. Production function approach
3. National income approach
4. Nutritional impact approach
There are some other statistical parameters, which give idea of agricultural
research investment at a point of time rather than over a long period of
time. These parameters are Agricultural Research Intensity (ARI),
Research Investment per unit of land and per researcher, and agricultural
GDP per rupee of research investment. The ARI is a ratio of Agricultural
research investment to the agricultural Gross Domestic Product (GDP).
The ARI has increased in India from 0.099 percent in 1966-69 to 0.267
percent in 1989-92. It is still considered to be low because FAO
emphasized that ARI should be at least 1%. The research investment per
unit of land is also known as Factor-Intensity Ratio (FIR). A problem with
taking the FIR at face value is that it fails to take account of the interregional difference in input quality. To calculate research expenditure per
researcher, the research personnel engaged in research are converted to
Scientific Man Years (SMYs), and total research expenditure is divided by
SMY unit. The expenditure per researcher increased from Rs 0.73 lakhs
during 1965-68 to Rs 2.47 lakhs during 1986-89 at current prices
registered a growth rate of 1.05 percent per annum. However, the 70 per
cent of total expenditure per researcher goes towards salaries and very less
operating funds are left with the scientists.
The agricultural GDP per rupee of research expenditure vary over time
and across regions in response to the variety of factors. These include
change in the level of composition of the output basket, changes in the
quality and level of utilization of other inputs that are either substitutes or
complements in production. In India, agriculture GDP per rupee of
research expenditure decreased from Rs1041 in 1965-68 to Rs 385 in
1989-92. This parameter is at limited use because there are lags in the
research process itself and further lags in the uptake of new technologies.
Thus, interpretation of agricultural output relative to contemporaneous
agricultural research expenditure as a partial research productivity measure
has to be done with due caution.
STRUCTURE OF PROJECT EVALUATION
Appraisal and evaluation
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The term appraisal means the process of identifying, defining and
quantifying the likely or expected impacts of action (a practice) or closely
related set of actions (a project). Some of these impacts are seen as
benefits, while others as costs.
Economic appraisal and evaluation helps the decision-makers who are
saddled with the responsibility to prioritize measures in a situation with
enormous needs and quite limited resources. Government planners as well
as donor agencies are all in need of enough data in order to make rational
choice or decision in selection of investment alternatives. Most of the
economists believe that economic analysis cannot give the final answers.
There will always be lack of data, uncertainty about the future,
disagreement on the methods, and similar issues. However, economic
analysis, if properly done, can indeed be of much help to decision makers
Cost-benefit analysis:
Cost-benefit analysis (CBA) is a highly structured method to organize
information and quantify social advantages (benefits) and disadvantages
(costs) in terms of a common monetary unit. Benefits and costs are
primarily evaluated on the basis of individual‟s willingness to pay (WTP)
for goods and services, whether they are actually marketed or not.
Unquantified effects (intangible) are described and put against quantified
values. CBA analysis is required for the following reasons:
i.

ii.

iii.

iv.

Market deficiencies, lack of information, externalities, risk,
monopolies, etc. may create a difference in the private versus the
social perspectives. Thus, reliance on the market forces is
insufficient.
Government distortions, trade barriers, wage legislations, pricing
policies, etc., affect land management and hence need to be
analyzed. Thus, reliance on the market forces is insufficient.
Resources are limited; somehow the allocation of resources
between sectors (industry and agriculture) and within sectors
(conservation here or there) has to be decided. CBA can be a guide.
Attraction of external resources “the aid fatigue” among donor
country and public opinion can only be fought by demonstrating
the efficiency.

To apply CBA, some key concepts are given as under:
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Willingness to Pay (WTP) is considered to be the basis for CBA. This is
the amount of other goods or services that an individual is prepared to give
up being able to acquire something. It may be noted that there may be a
WTP for non-marketed goods (fresh air, etc.), hence it is a benefit relevant
to CBA.
Another crucial concept of CBA is “opportunity cost”. This is the benefit
forgone by not using a resource (such as labour, land and capital) in its
next best alternative (such as the job somebody would have without our
project). In other words, the opportunity cost is the WTP for a resource‟s
alternative use.
Criteria for appraisal and evaluation
Project analyst should determine the worth of a project under three
situations:
i. Determining the project worth in the planning itself – appraisal or
ex-ante evaluation.
ii. Evaluation of the ongoing projects – concurrent evaluation.
iii. Evaluation after completion of project – ex-post evaluation.
Ex-ante evaluation is carried out before actual implementation of the
project to assess its economic feasibility in advance and to know whether
the particular project is capable of achieving the basic objectives of the
plan i.e. whether the project is economically sound or not.
There may be one or many on-going evaluations in between ex-ante and
ex-post evaluations so that one can know the way things are happening
during the project implementation period i.e. whether the project
implementation and its outcome is going on the stipulated path or not.
Such method of evaluation of the project would help in putting the project
implementation process on right direction and hence, help in reducing the
gap between what was anticipated and what is actually to be realized from
the project concerned.
Nevertheless, the ability to define failure is even more important than
ability to document successes. It is possible only by knowing where things
have gone wrong in the past that one can hope to achieve success in the
future. Thus, ex-post evaluation of project is equally important. Ex-post
evaluation is done after the completion of the project so as to know
whether the project has actually achieved its objectives or not. If not, up to
5
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the desired extent then the evaluation will reflect the deficiencies in the
present project that may be rectified in future ones.
Public versus private analysis
If BCA is conducted from viewpoint of a private firm, who have a single
minded profit maximizing objectives, not only the direct and market, but
both real and pecuniary benefits, it is known as financial analysis or
private benefit-cost analysis. When it is possible to raise enough funds, it
is said that the project is financially feasible.
If the analysis is done from the point of view of the public i.e. society as a
whole, then the objective should not be mere profit maximization. Welfare
of entire society is then the objective function. In such cases only real
(including direct, indirect and non-marketed) benefits and costs are taken
into account and the exercise is called social benefit-cost analysis or
economic analysis. For example, taxes are costs and subsidies are benefits
in the evaluation of a private project but not in the public project. If it is
found that the present worth or net benefits of the project are positive, then
it is said to be economically feasible. It is not necessary that every project
that is financially feasible will also be economically feasible and viceversa. However, a project must be both financially and economically
feasible. In addition, a project must also be environmentally sound.
In a private analysis both the costs and benefits are those, which affect the
financial status or balance sheet of the firm. In a public analysis, the
benefits of a public project are defined in terms of the willingness of the
consumers to pay for the goods and services generated by the project, and
is measured in terms of change in „consumer surplus‟. Similarly, the costs
of a public project are measured by the „opportunity costs‟ of resources to
be used. Another major difference between these two types of analyses,
public and private, is in the choice of the rate of discount. From the point
of view of society, the appropriate discount rate to be used is the social
discount rate. In the case of a financial analysis the rate used will be the
firm‟s opportunity cost of capital.
Benefit-cost analysis in soil and water conservation and watershed
management projects should be done from the point of view of society as a
whole as far as possible because there are many benefits and costs that
appear as non-marketed. External or public good effects can be easily
incorporated in social analysis while it is difficult in private analysis.

6

National Academy of Agricultural Research Management

Basic economic and evaluation principles
The final phase in the project cycle is evaluation. It is intended to become
the basis for investment decisions to know the elements of success in the
project and learn how better to plan for future. The evaluation of project
may be done either with or without project or better and after the project.
With and without project
Evaluation of soil and water conservation and development projects may
be made with and without the plan. Costs and returns are measured at their
exchange value, at the time to accrual. This approach becomes analytical
device for determining the effects of various measures of formulation and
evaluation phases. The anticipated need for land, water and other related
goods, future land use as related to productivity should be projected both
by time and productivity. Thus, with the technique of project evaluation
one needs to make estimation for the likelihood output from the project
area and also the surrounding agro-climatic region.
Before and after project
Another method for evaluation of a project on soil water conservation and
watershed management is before and after project. In this, input and output
data are collected from the project area at two points of time, i.e. before
start of the project and after completion of the project. This method is
more accurate but it needs more time for evaluation. Secondly, this
method cannot be applied in the appraisal of the project i.e. ex-ante
evaluation. Secondly, this method cannot be applied in the appraisal of the
project i.e. ex-ante evaluation. Thirdly, it fails account for changes in
production that would accrue without the project and thus, it may over
estimate the benefits of the project.
Technical data collection
It is very important to collect and analyze the current information on input
use, output produced and their prices. This represents the key components
in the evaluation of conservation measures. The information is collected
on cost paid for items such as, (a) equipment and power, (b) seeds and
fertilizers, (c) labour, (d) irrigation, and (e) construction operation and
maintenance of resource management systems. Such information should
be maintained at district or state level so that it is easily available. The cost
resources are estimated by systematic listing of physical resources used in
the production and it provides value of each resource on hectare basis.
Identification of input and output of a project
7
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(i) Identification of inputs: Programmes / projects involve a set of new or
altered activities directed to obtain maximum possible production per unit
of area on sustained basis. The inputs are costs and may occur either onsite and / or off site. The inputs involved in these programmes are, use of
the factors of production (land labour and capital) over and above the level
of their use without the project.
The first and foremost aspect is to enlist the inputs and their quantity
required along with its time of requirements. These inputs may be
categorized into five sub-heads as given
Examples of inputs needed for a project
Category of
inputs
Manpower

Equipments

Land

Raw materials

Structures and

Description
- Resource Managers – forest, range, watershed
managers and planners.
- Engineers and hydrologists – design of erosion
control structures, flood plain analysis, water yield
estimate, etc.
- Subject matter specialists – experts from various
fields: soil, agronomy, horticulture, Animal science,
social science, etc.
- Skilled labour – construction
- Unskilled labour
- Training / extension specialists to facilitate adoption
of project.
- Detailed listing of equipments needed for
construction, gauging and maintenance.
- Schedule of needs, i.e. timing.
- Land classified according to suitability for various
uses.
- Designate sensitive areas to be protected (Benefits
foregone).
- Areas to receive treatments followed by
management.
- Utilities (energy, fuel, etc.)
- Wood (construction, fence posts, etc.)
- Other construction materials (concrete).
- Water.
- Housing, roads, other facilities needed for civil
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works
project that are not part itself: if part of project, they
are included in manpower, materials.
(II) Identification of output (benefits): The benefits accrued from soil
and water conservation programme are numerous / multiple. The first step
in this is to identify those benefits, enlist them and group them in to
following five broad categories.
 Economic benefits: Those benefits which can be measured in
physical terms and valued at market price; these include:
1. Additional crop production from the catchment restoration /
reclamation of land, development of new topsoil, introduction of
new crop technology, etc.
2. Additional crop production from increased irrigation potential
through soil and water conservation.
3. Additional production from trees, horticultural plants, grasses, etc.
4. Sustained yield.
5. Increase animal production.
6. Additional income from fish, etc, through developed water
resources.
7. Increase in net income and reduction in income-inequality.
Protective or ecological benefits:
This group includes those benefits, which are mostly intangible and cannot
be included, when the project is evaluated from private point of view.
These are generally in one category called as externalities from the project.
(i)

Area directly protected against erosion, such as, gullying, stream
bank erosion, etc.
(ii) Protection of existing production from land liable to be lost as a
result of erosion.
(iii) Appreciation of the value of land restored to new production
system.
(iv) Proportionate investment on dam and its commands protected /
proportionate loss due to flood hazards likely to be reduced.
(v) Proportionate damage to crops, trees, grasses, etc., due to
erosion, floods/drought prevented.
(vi) Increase recreational value.
9
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(vii) Enrichment or maintenance of genetic diversity.
Environmental benefits: The environmental benefits are:
(i)
(ii)
(iii)
(iv)
(v)
(vi)

Preservation of ecological diversity and control of floods.
Protection of soil, water and air-quality.
Control of industrial pollution.
Bio-diversity maintenance.
Better microclimate.
Halting deforestation and desertification for the purpose of longterm national security.
(vii) Landscape aesthetics.
Secondary benefits to the community:
Project can lead to benefits created outside the project itself. These are
termed as secondary benefits or technological externalities. For the
economic analysis of the project, these secondary benefits must be
accounted for so that you can be properly attributed to the project
investment. Due to non-availability of data and the techniques to convert
them into money value it becomes difficult to consider all these benefits /
costs aspects of soil and water conservation programmes for its evaluation.
Valuing inputs and outputs
Prices used in evaluation studies should reflect the exchange value or price
relationship prevailing at the time of analysis.
The basic measure of value used is willingness to pay (w.t.p.). It measures
the willingness of society or individual to pay for each marginal unit of
goods and services. In a perfectly competitive market, market price or
transaction price (the price at which market exchange occurs) adequately
reflects the willingness to pay for goods and services in question. One
should use market prices for goods and services until they are not distorted
significantly.
(a) Market price
(i)

Market prices are often more readily accepted by decisionmaker than artificial values derived by the analyst.
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(ii)
(iii)
(iv)

They are generally easy to obtain both at single point of
time and over time.
They reflect the decision of a large group, the society,
rather than decision of a single analyst or an administrator.
Inflationary and deflationary affect (purchase power of
money at a particular time) can easily be minimized.

The second common measure used in valuation of input and output in
question is “opportunity cost” (O.C.). It is an extremely important concept;
serves as a general guide in valuation of input and output. The opportunity
cost represents the value of goods and services in the next best (second
best) alternative foregone when the resource is used in best one alternative
rather than the other. A farm family had certain amount of available work
force, which he can use on his field (x) or on other wage earning jobs (y)
at a particular time. Then the opportunity cost of using labour in activity X
is the value of production foregone by removing / not using that labour in
the next best use „Y‟. In this situation the opportunity cost would be
greater than zero. In the identification of price/cost as a medium benefit,
which was sacrificed, one must be careful in defining the alternative
opportunities realistically, bearing in mind the real feasibility and not
merely technical feasibility. The same is true for benefit side and other
resources too.
When the market is imperfect, existing market prices are considered as
inadequate for direct measurement of economic value and adjusted to
reflect the true scarcity of the resources in the economy. These adjusted
prices are called „shadow prices‟. Calculation of shadow prices, are
required when government subsidizes on prices of inputs to encourage
investment on them. The second case where shadow prices are required
pertains to those goods and services for which market prices are not
available e.g. environmental goods. The shadow prices may be obtained
either using surrogated market prices or cost price approach.
(b) Surrogated market prices
In this case, costs and benefits do not have market value but there exist
clear substitutes for them for which market value exists. In this situation
one can use the prices of substitute‟s adjusted market prices as a proxy
value or surrogate prices for the resource or goods in question.
(c) Cost prices
11
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In some cases where it is not possible to derive acceptable price measure
of value, it is possible to assign some value to them thorough personal
judgment. Another method is to derive minimum values for some benefits
through cost of producing it. It is often called cost price analysis, e.g.
travel cost approach. Cost-price analysis is generally used in ex-post
analysis only.
Price base and indices
Prices used in the evaluation studies should reflect the exchange value or
price relationship prevailing at the time of analysis. Using constant prices
or current prices for valuation may lead to analysis results that may not be
readily acceptable to major section of the society. Under such
circumstances, moving averages are calculated on the basis of
commodities for a period of five years. It is a good estimate for
establishing sound price relationship for resource management system and
inflationary and deflationary effect is taken into account upto some extent.
Indices are devices for comparing values of construction / production
items and prices for goods and services for one specified year with those
for any other year. Base year (Index = 100) are established for each of
these indices. The following example will illustrate the method of
indexing:
Problem: Changing 1979 cost to a 1994 price level (replacement cost)
where 1977 = 100)
Year
1979
1994
Construction index
Adjustment factor = 198/144 = 1.74
1979 cost x 1.74 = cost in 1994 (replacement cost)
Interest rate
Money is the scarcest resource used in the soil and water conservation and
watershed management programmes. The rate of interest is the payment
for use of money i.e. the price for use of money. Factors that must be
considered include market rate of interest, risk, price fluctuation, life of the
project and source of finance. If funds are borrowed, the interest rate
applicable must at least be equal to the time and length of time for which
the loan is needed. If funds are not borrowed, the rate will depend on the
12
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desire for an opportunity of obtaining the returns from using that amount
in other project opportunity i.e. opportunity cost of money.
Discounting the present value of future
A future rupee is worthless today than a present rupee. If the price
represents a benefit, the value of the benefit is less; if it represents a cost,
the cost is less in the future than in the present. Of all the concepts of
benefit-cost analysis, this is one of the most difficult to comprehend. Yet it
is certainly one of the most indispensable concepts in the analysis. The
discount rate is yet another name for the rate of interest society should
charge itself for the opportunity cost of time. Time is the most irretrievable
loss of all. As time goes on, investment opportunities are inevitably lost.
Therefore, one wishes to use time as efficiently as one can. This is the
ultimate objective of discounting. The appropriate rate of discount is that
rate which represents the rate of return on alternative investments of equal
degrees of risk. The discount charged against a particular project thus
represents the opportunity cost of giving up the total, overtime, and return
accruing to an alternative project. Discounting is not done for the purpose
of real value of money or inflationary or deflationary trend of price
adjustment.
After identification of input used, output produced and price tag to be
attached to them, various concepts and terminologies used in costs and
returns in the evaluation of projects are discussed below:
Cost: In a broad sense, a cost is anything that reduces an objective. The
concept of cost is amenable to various interpretations. It is useful to begin
with clear understanding of what cost stands for in the context of benefitcost analysis. In the broad sense the cost incurred in a project may be
grouped into two, viz., direct costs and indirect costs.
Direct costs: Direct costs are those expenditures which are directly
chargeable to each and every activity of the project, e.g. cost of manpower,
equipment utilized, material consumed, etc. They are called direct costs
because it is possible to apportion or allocate them directly to the activities
of the projects. The various concepts under direct costs are:
(i) Installation costs: These costs include initial construction for the
resource improvement, viz., engineering services, land rights, project
administration cost, legal fees, etc.
13
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(ii) Associated costs: These include values of goods and services needed
over and above the installation costs to achieve expected benefits. These
are amortized over economic life of the project at interest rate available
from the banks/borrowing from the government.
(iii) Operation and maintenance costs: These represent the value of
materials, equipment and services needed for operation, repair and
replacement value for sound operating conditions of the equipment during
their economic life.
(iv) Annual equivalent costs: These are the amortization of the
installation costs over the expected economic life at the interest rate
established for evaluation purposes.
(v) Average annual costs: Such costs are the sum of the annual equivalent
costs and the estimate of yearly operation, maintenance and replacement
cost, etc.
Indirect cost: Indirect costs are those expenditures which cannot be
allocated to any individual activity of the project or project as a whole as
such but the persons within the project or outside the project have to bear
these costs. A typical example is the pollution of air or water by industrial
plants. The discharge is a by-product of the industrial process, which
results in net disbenefits to the surrounding population. The people
affected are not generally compensated for their discomforts by those
responsible for it.
Returns: The ultimate output of any project is to be valued in monetary
terms i.e. the return which is to be compared with costs involved in it. It is
the product of output produced by a project and its prices, and is termed as
returns. The most widely used term in the evaluation of projects is benefits
/ gross returns and net income.
Gross returns/benefits: It is a simple product of output produced and
prices of output. In this no allowance is made for cost incurred in
obtaining such returns. The gross returns / benefits are of limited use alone
but have wide applicability in project analysis.
Net income: It is the product of gross return minus total involved in it.
This term is sufficient to state the economic feasibility of the project in
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itself. If net income received from a project is positive it shows that the
project is economically sound.
Period of analysis
One of the important aspects in the economic analysis of the projects is the
length of period to be included in the analysis. If the analysis of project is
to be made from private point of view i.e. financial analysis, then the
period of analysis should be same as the economic life of the project.
However, when the analysis, the period of analysis should be as long as
the benefits and costs occurred. For example, an irrigation project in which
construction of cement lined tank in hills has a useful physical life of 30
years in terms of providing irrigation water to the horticultural crops and
thereby increase in output. But there are associated environmental
benefit/costs that continue for next 10 years after physical life of the
project. In such situation financial analysis will include only 30 years,
while economic analysis should 40 years as project life.
If there are no major environmental effects that extend beyond physical
life of project, two factors are then important in selecting appropriate time
horizon: first the expected useful physical life of the project, and second
the level of discount rate used in the economic analysis.
When project outputs diminish or ceases altogether, the effective project
life can be considered as completed. The discount rate has reciprocal
relationship with period of analysis i.e. higher the discount rate factor;
shorter will be the time horizon for analysis. This is because discount rate
acts progressively to reduce the present value of future benefits (or costs).
It is a common practice to select shorter time horizon for analysis by
selecting higher discount rate to simplify the calculations.
Organization of project evaluation
The evaluation of any specific project must correspond to national goals
and conditions within the total economy. Thus, it is necessary for
individuals working in the field to have guidance on certain parameters
from central agencies charged with defining these overall objectives and
conditions. The social rate of discount is an obvious case. This parameter
presumably reflects the state of capital shortages in the economy as a
whole, together with the total menu of projects competing for public
funds. Only a central agency is equipped together with this information
and only such an agency can afford the high level of economic
15
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sophistication necessary to interpret the capital markets sufficiently to
arrive at reasonable discount rates. In addition, it may be decided at
political levels that projects serving certain kinds of groups and activities,
or regions, should be implicitly subsidized by lower benefit-cost ratios
than applied to other projects.
Another area in which some degree of centralization is desirable is in
economic analysis itself. Project evaluation may require a high degree of
technical skill and imagination. It is also desirable to have a core of people
available for review and friendly criticism of the various evaluations that
are performed and to aid in solving some of the more difficult problems,
such as, mathematical programming or computer simulations.
Usefulness of project evaluation
A „project‟ differ from other planning type enterprises is that „it has a
specific beginning, a specific ending and a specific objective‟ (Gittinger).
First, it requires a great deal of hard work and thought in specifying the
exact details and timing of all the constituent parts of a project. Secondly,
when the beginning, end and objectives of project are specified in
measurable terms, one is in a position to ascertain both success and failure
of the project.
Following are the four sources of usefulness of project evaluation:
i.

ii.

iii.

Ex-post evaluations of past projects is carried out to know
where things have gone wrong in the past that one can hope
to achieve success in the future.
In course of formulating activities in project terms, many
problems are encountered on paper that would otherwise be
encountered on the ground. If these problems are anticipated
in advance, the project can be designed to solve, avoid or at
least minimize these problems.
It serves as an important communication function. Engineers
and physical scientists think in terms of calories, cosec‟s and
the like, policy makers think in terms of rupees of costs and
benefits. Thus, much of the communication problems of the
two cultures of science and policy makers may be bridged
up by the technique of project evaluation.
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iv.

It is desirable to have a few good projects rather than many
bad projects; the CBA techniques help in discriminating the
good and the bad.

Example – I: The cost and benefit streams of earth fill dam small-scale
irrigation project is shown in the following table. Calculate Net Present
Value at 12% discount rate.
Table 1. Calculation of NPV.
Year

Capital Operation Production
Cost
&
cost
maintenance

(1)

(2)

(3)

(4)

1.
2.
3.
4.
5.
6.
7.

7500
6000
-

600
600
600
600
600
13500

0
0
700
700
700
700
700
3000

Total

Total
costs

Total
benefits

Net
benefits

(5)=
(2)(3)
+(4)
75000
6000
1300
1300
1300
1300
1300
3500

(6)

(7)=
(6)-(5)

0
0
6000
6000
6000
6000
6000
20000

-7500
-6000
+4700
+4700
+4700
+4700
+4700
30000

Discount
factor at
12%
farm
table
(8)
.893
.797
.712
.636
567
.507
.452

NPV

(9)=(8)
x
(7)
-6698
-4782
+3346
+2989
+2665
+2383
+2124
+2027

NPV at 12% = 2027
Since the NPV is positive at 12% discount rate, it is expected that the
project will yield more than 12 per cent gain. The project may be accepted.
Example-2: To calculate internal rate of return of the costs and
benefits
Internal rate of return (IRR) is the discount rate which makes the net
present value come out to zero. The another way to find IRR is the
discount rate which will equate discounted benefits with discounted costs.
There is no direct procedure to determine the IPR on „first try‟. The only
way to go through the process of successive approximations. The method
requires calculating the net present value (NPV) with several trial rates,
and when the net present value changes from positive to negative (or vice
versa), interpreting to arrive at the estimated internal rate of return. It is
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suggested that while calculating the IRR, an interval of 5 percent of
interest rate may be used. With experience, different increments can be
used.
In the example of table 1, we calculated NPV at 12% discount rate which
came +2027. Since the 12% discount rate yield positive value, the discount
rate which will equate present net benefits with zero is higher than 12%.
Raise the trial discount rate to 15% and see if the net present value is still
positive (table 2).
Table 2. Calculation of IRR

Total of all NPV at 15% discount rate is +854.
At 15% it is still positive, so try the exercise again, using a rate of 20
percent. This time the NPV comes out negative 650 (Table-2). Hence, the
rate of return is between 15% and 20%.
(i) An interpolation formula for calculation of IRR: Substituting in the
following formula, it will finally calculate the internal rate of return (IRR).
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The present value for the discount rate
Last
discount which gave the lowest
between rate which
yields a positive positive total value
present value + _______________________
IRR

Difference
The two discount
rates mentioned in
this formula =
present the two
discount

The sum, without regard to
sign, of the above number
plus the present value for the
discount rate which yielded
the first negative present
value

15 +

15 + [

[
854
_____________ x 20 – 15) ] = IPR
854 + 650
854
____________ x 5 = IRR or 15 + 2.84 = IRR
1504
17.84

= IRR

The IRR for the above project is 17.8%, which is greater than the social
discount rate of 12%. Hence the project is acceptable.
Now with the IRR formula is available in the Xls sheet itself, which can be
used to calculate the same. We need to input data of cash inflows (returns)
and outflows (costs), then calculate the net cash inflows. By giving the net
cash inflows range, in the formula field we will get the IRR.
Ex- 3: Calculation of benefit cost ratio at 12% discount rate of table-1 is
given in table-2.
Table – 3. Calculation of benefit cost ratio
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Total discounted benefits
B.C. ratio = _______________________
Total discounted costs
=

17244
_____________ = 1.13
15216

Since project has a benefit cost ratio of 1.13 (greater than one) , it is
acceptable.
Annexure
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