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Abstract: Cost benefit analysis is the practical use of welfare economics to evaluate potential projects. To make net benefit from different years comparable, their present value must be computed. Other methods – internal rate of return, benefit –cost ratio – can lead to incorrect decisions. Choosing the discount rate is critical in cost benefit analyses. In public sector analyses, three possible measure are the before- tax private rate of return, a weighted average of before– and after– tax private rates of return, and the social discount rate. Choosing amount them depends on the type of private activity displaced – investment or consumption – and the extent to which private markets reflect society’s preferences.
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1. INTRODUCTION 

The famous British economist, Alfred Marshall, formulated some of the formal concepts that are at the foundation of cost-benefit analysis (CBA). But the practical development of CBA came as a result of the impetus provided by the Federal Navigation Act adopted in the United States in 1936. This act required that the U.S. Corps of Engineers carry out projects for the improvement of the waterway system when the total benefits of a project exceed the costs of that project. Thus, the Corps of Engineers had created systematic methods for measuring such benefits and costs. The engineers of the Corps did this without much, if any, assistance from the economics profession. It wasn't until about twenty years later, in the 1950's, that economists tried to provide a rigorous, consistent set of methods for measuring benefits and costs and deciding whether a project is worthwhile. Some technical issues of CBA have not been wholly resolved even now but the fundamental presented in the following are well established. 

1. The characteristics and the methodology of the cost benefit analysis 
Cost Benefit Analysis (CBA) is an economic tool to aid social decision-making, and is typically used by governments to evaluate the desirability of a given intervention in markets. The aim is to gauge the efficiency of the intervention relative to the status quo. The costs and benefits of the impacts of an intervention are evaluated in terms of the public's willingness to pay for them (benefits) or willingness to pay to avoid them (costs). Inputs are typically measured in terms of opportunity costs - the value in their best alternative use. The guiding principle is to list all of the parties affected by an intervention, and place a monetary value of the effect it has on their welfare as it would be valued by them.
CBA is a technique intended to improve the quality of public policy decisions, using as a metric a monetary measure of the aggregate change in individual well-being resulting from a policy decision. Individual welfare is assumed to depend on the satisfaction of individual preferences, and monetary measures of welfare change are derived by observing how much individuals are willing to pay, i.e., willing to give up in terms of other consumption opportunities. This approach can be applied to nonmarket "public goods" like environmental quality or environmental risk reduction as well as to market goods and services, although the measurement of nonmarket values is more challenging. Cost-effectiveness analysis (CEA) is a subset of CBA in which a policy outcome (e.g., a specified reduction in ambient pollution concentration) is taken as given and the analysis seeks to identify the least-cost means for achieving the goal (taking into account any ancillary benefits of alternative actions).
The process involves monetary value of initial and ongoing expenses vs. expected return. Constructing plausible measures of the costs and benefits of specific actions is often very difficult. In practice, analysts try to estimate costs and benefits either by using survey methods or by drawing inferences from market behavior. For example, a product manager may compare manufacturing and marketing expenses to projected sales for a proposed product, and only decide to produce it if he expects the revenues to eventually recoup the costs. Cost-benefit analysis attempts to put all relevant costs and benefits on a common temporal footing. A discount rate is chosen, which is then used to compute all relevant future costs and benefits in present-value terms. Most commonly, the discount rate used for present-value calculations is an interest rate taken from financial markets. This can be very controversial - for example, a high discount rate implies a very low value on the welfare of future generations, which may have a huge impact on the desirability of interventions to help the environment, and so on. Empirical studies have suggested that in reality, peoples' discount rates do decline over time. During cost-benefit analysis, monetary values may also be assigned to less tangible effects such as the various risks which could contribute to partial or total project failure; loss of reputation, market penetration, long-term enterprise strategy alignments, etc. This is especially true when governments use the technique, for instance to decide whether to introduce business regulation, build a new road or offer a new drug on the state healthcare. In this case, a value must be put on human life or the environment, often causing great controversy. The cost-benefit principle says, for example, that we should install a guardrail on a dangerous stretch of mountain road if the monetary cost of doing so is less than the implicit monetary value of the injuries, deaths, and property damage thus prevented.
Cost-benefit calculations typically involve using time value of money formula. This is usually done by converting the future expected streams of costs and benefits to a present value amount. Cost-benefit analysis is mainly, but not exclusively, used to assess the value for money of very large private and public sector projects. This is because such projects tend to include costs and benefits that are less amenable to being expressed in financial or monetary terms (e.g. environmental damage), as well as those that can be expressed in monetary terms. Private sector organizations tend to make much more use of other project appraisal techniques, such as rate of return, where feasible.

The practice of cost-benefit analysis differs between countries and between sectors (e.g. transport, health) within countries. Some of the main differences include the types of impacts that are included as costs and benefits within appraisals, the extent to which impacts are expressed in monetary terms and differences in discount rate between countries. Cost Benefit Analysis (CBA) is just one of the process steps required to prepare a policy or spending proposal. A fully developed proposal could encompass the following steps (see figure 1):
Figure 1. The CBA procedure steps










Adaptation from Http://www.dpmc.govt.nz/cabinet/guide/index.html
The content of the seven steps could be as it follows:

Step 1 – What is the problem? Does it really need to be solved?
Is intervention the best solution?

What will happen if the Government does not intervene?

Step 2 – What outcomes are the proposals trying to achieve?
              How will we know if the proposals are a success?

              How will we evaluate the proposals?

Step 3 – Consider all types and combinations of interventions to generate option

              Include status quo/do nothing minimum cost option, other feasible option
Step 4 – Identify the relevant costs and benefits for all options

              Analyze options including outline of techniques

              Conduct sensitivity analysis and quantify intangibles

              Provide assurance the benefits will be realized

Step 5 – Develop implementation plan

              Assign clear accountability for implementation

              Development of assessment criteria to assess if the proposal was a success
              Knowledge capture for evaluation and future projects?

Step 6 - Justify scale and scope of consultation

              Outline view of key stakeholders

Step 7 – Present results in format and style that suits target audience

              Cite sufficient evidence that supports the conclusions and recommendations

              Justify selection of preferred option

In order to reach a conclusion as to the desirability of a project all aspects of the project, positive and negative, must be expressed in terms of a common unit and the most convenient unit is obviously the money. This means that all benefits and costs of a project should be measured in terms of their equivalent money value. A program may provide benefits which are not directly expressed in terms of Lei but there is some amount of money the recipients of the benefits would consider just as good as the project's benefits. For example, a project may provide for the elderly in an area a free monthly visit to a doctor. The value of that benefit to an elderly recipient is the minimum amount of money that that recipient would take instead of the medical care. This could be less than the market value of the medical care provided. It is assumed that more esoteric benefits such as from preserving open space or historic sites have a finite equivalent money value to the public. 
Not only do the benefits and costs of a project have to be expressed in terms of equivalent money value, but they have to be expressed in terms of Lei of a particular time. This is not just due to the differences in the value of Lei at different times because of inflation. One Leu available five years from now is not as good as one Leu available now. This is because one Leu available now can be invested and earn interest for five years and would be worth more than one Leu in five years. If the interest rate is r then one Leu invested for t years will grow to be (1+r)t Lei. Therefore the amount of money that would have to be deposited now so that it would grow to be one Leu t years in the future is (1+r)-t Lei. This is called the discounted value or present value of one Leu available t years in the future. 
When the monetary value of benefits at some time in the future is multiplied by the discounted value of one Leu at that time in the future the result is discounted present value of that benefit of the project. The same thing applies to costs. The net benefit of the projects is just the sum of the present value of the benefits less the present value of the costs. 

The main techniques used in the CBA framework are:

· Net Present Value (NPV): 
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· Internal Rate of Return (IRR): 
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· Benefit Cost Ratio (B/C), which corresponds to the profitability index in the private sector: 
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The most important issue in the process of evaluating public sector investments is the selection of the appropriate discount rate.

2. Discount rate for government projects

Sensible decision making by the government also requires present value calculations. However, the public sector should compute costs, benefits, and discount rates differently than the private sector. The discount rate chosen by private individuals should reflect the rate of return available on alternative investments. Although in practice pinpointing this rate may be difficult, from a conceptual point of view the firm’s opportunity cost of funds gives the correct value of r. There is less consensus on the conceptually appropriate discount rate for government.

We will address several possibilities.
 a) Rates Based on Returns in the Private Sector

We suppose the last 10.000 Lei of private investment in the economy yields an annual rate of return of 16 percent. If the government extracts 10.000 Lei from the private sector for a project, and the 10.000 Lei is entirely at the expense of private sector investment, society loses the 1.600 Lei that would have been generated by the private sector project. Thus, opportunity cost of the government project is the 16 percent rate of return in the private sector. Because it measures the opportunity cost, 16 percent is the appropriate discount rate. It is irrelevant whether or not this return is taxed. Whether it all stays with the investor or part goes to the government, the before-tax rate of return measure the value of output that the funds would have generated for society.

In practice, funds for a given project are collected from a variety of taxes, each of which has a different effect on consumption and investment. Hence, contrary to the assumption made earlier, it is likely that some of the funds for the government project would come at the expense of consumption as well as investment. What is the opportunity cost of funds that come at the expense of consumption? 
Consider George, who is deciding how much to save this year. For each Leu George consumes this year, he gives up one Leu of consumption next year plus the rate of return he would have earned on the Leu saved. Hence, the opportunity cost to George of one Leu of consumption now is measured by the rate of return he would have received if he saved that Leu. Suppose the before-tax yield on an investment opportunity available to George is 16 percent, but he must pay 50 percent of return to the government in the form of taxes. All that George gives up when he consumes an additional Leu today is the after-tax rate of return of 8 percent. Because the after-tax rate of return measures what an individual loses when consumption is reduced, Lei that come at the expanses of consumption should be discounted by the after-tax rate return.

Because funds for the public sector reduce both private sector consumption and investment, a natural solution is to use a weighted average of the before- and after- tax rates of return, with the weight on the before-tax rate equal to the proportion of funds that comes from investment, and that on the after-tax rate the proportion of funds that comes from investment, and that on the after-tax rate the proportion that comes from consumption. In the preceding  example, if one-quarter of the funds come at the expense of investment and three-quarters at the expense of consumption, then the public sector discount rate is 10 percent.
Unfortunately, in practice it is hard to determine what the proportions of sacrificed consumption and investment actually are for a given government project. And even with information on the impact of each tax on consumption and investment, it is difficult in practice to determine which tax is used to finance which project. The inability to determine reliably a set of weights lessens the usefulness of this approach as a practical guide to determining discount rates.
 b) Social Discount Rate
An alternative view is that public expenditure evaluation should involve a social rate of discount, which measure the valuation society places on consumption that is sacrificed in the present. Nevertheless we should ask why the society’s view of the opportunity cost of forgoing consumption differ from the opportunity cost revealed in market rates of return. The social discount rate may be lower for several reasons.

Concern  for Future Generations. It is the duty of public sector decision makers to care about the welfare not only of the current generation of citizens but of future generations as well. The private sector, on the other hand, is concerned only with its own welfare. Hence, from a social point of view, the private sector devotes too few resources to saving – it applies too high a discount rate to future returns. However, the idea of government as the unselfish guardian of the interests of future generations assumes an unrealistic degree of omniscience and benevolence. Moreover, even totally selfish individuals often engage in project that benefit future generations. If future generations are expected to benefit from some project, the anticipated profitability is high, which encourages investment today. Private firms plant trees today in return for profits on wood sales that may not be realized for many years.

Paternalism. Even from the point view of their own narrow self-interest, people may not be farsighted enough to weigh adequately benefits in the future; they therefore discount such benefits at too high a rate. The government should use the discount rate that individuals would use if they knew their own good. This is a paternalistic argument-government forces citizens to consume less in the present, and in return, they have more in the future, at which time they presumably thank the government for its foresight. Like all paternalistic arguments, it raises the fundamental philosophical question of when the government’s preferences should be imposed on individual.

Market Inefficiency when a firm undertakes an investment, it generates knowledge and technological know-how that can benefit other firms. In a sense, then, investment creates positive externalities, and by the usual kinds of arguments, investment is underprovided by private markets. By applying a discount rate lower than the market’s, the government can correct this inefficiency. The enormous practical problem here is measuring the actual size of the externality. Moreover, the theory of externalities suggests that a more appropriate remedy would be to determine the size of the marginal external benefit at the optimum and grant a subsidy of that amount.

It appears, then, that none of the arguments against using market rates provides much specific guidance with respect to the choice of a public sector discount rate. It would be difficult to argue very strongly against any public rate of discount in a range between the before- and after-tax rates of return in the private sector. One practical procedure is to evaluate the present value of a project over a range of discount rates and see whether or not the present value stays positive for all reasonable value of r. If it does, the analyst can feel some confidence that the conclusion is not sensitive to the discount rate. Sensitive analysis is the process of conducting a cost-benefit analysis under a set of alternative reasonable assumptions and seeing whether the substantive result change.

3. CONCLUSIONS
The analysis is often interdisciplinary, because economists alone do not have the expertise to evaluate all costs and benefits. Most government projects and policies result in the private sector having more of some scarce commodities and less of others. At the core of cost-benefit analysis is a set of systematic procedures for valuing these commodities, which allows policy analysts to determine whether a project is, on balance, beneficial. Cost-benefit analysis allows policymakers to attempt to do what well-functioning markets do automatically – allocate resources to a project as long as the marginal social benefit exceeds the marginal social cost. What is the foundation of a communal rate? There is a long-winded debate in economic literature about this issue. There are, basically, four ideas: the market rate of interest; the government borrowing rate; the social opportunity cost rate; the social time preference rate.

By reducing the positive and negative impacts of a project to their equivalent money value Cost-Benefit Analysis determines whether on balance the project is worthwhile. The equivalent money value are based upon information derived from consumer and producer market choices; i.e., the demand and supply schedules for the goods and services affected by the project. Care must be exerted to properly allow for such things as inflation. When all this has been considered a worthwhile project is one for which the discounted value of the benefits exceeds the discounted value of the costs; i.e., the net benefits are positive. This is equivalent to the benefit/cost ratio being greater than one and the internal rate of return being greater than the cost of capital. Social rate of discount is one of the most important parameters in economics for we require it in a number of situations
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