Chapter 18: Distributionally Weighted Cost Benefit Analysis

Purpose: To consider the rationale for, and review methods of, distributional weighting in CBA. 

THE ISSUE

Policies and programs affect individuals differently.  Therefore, analysts often break benefits and costs into separate categories of people.  Individual are categorized into groups differently depending on the specific policy (e.g., consumers vs. producers vs. taxpayers or high-income (HI) persons vs. low-income (LI) persons).

But, in its pure form, CBA emphasizes the Kaldor-Hicks (K-H) criterion: benefits and costs are summed across all groups with standing; the incomes, or any other characteristics, of the individuals who receive the benefits or bear the costs doesn’t matter.  However, the distribution of benefits and costs is often important to decision makers.

DISTRIBUTIONAL JUSTIFICATIONS FOR INCOME TRANSFER PROGRAMS


The rationale suggested by economists for distributional weighting is mostly limited to situations where LI persons are helped or hurt by a program more than other income groups.  Under the K-H criterion, many programs that redistribute from HI persons to LI persons would not pass the K-H test.  Such programs can only be justified if the benefits to the LI persons receive a greater weight.

THE CASE FOR TREATING LI AND HI GROUPS DIFFERENTLY IN CBA


There are three arguments for income-based distributional weighting:

1) There is diminishing marginal utility of income.

2) The income distribution should be more equal.

3) The “one person-one vote” principle should apply.

Diminishing Marginal Utility of Income 

A dollar received or a dollar of cost incurred by HI persons has less impact on their utility than it would on LI persons’ utility:

(Ul/(Yl > (Uh/(Yh
(18.1)

where: l=low income, 

h=high income 


(U/(UY=marginal private utility of income      

Income Distribution Should Be More Equal
This argument is premised on the assumption that the current distribution of income is less equal than it should be and that social welfare would be higher if it were more equal.  Possible rationales for such an assumption are:

1) A highly unequal distribution may result in crime, riots, civil disorder, etc. 

2) There is a minimum threshold of income that is so low that no one should live below it.  This suggests the implementation of income floors. 

3) HI persons may receive utility from improving the condition of LI persons.  This is a utility interdependence argument.

4) It is possible that some citizens value greater income equality in and of itself.

If any of the above rationales are correct, then a $1 increase in the income of LI persons would result in a larger increase in welfare to society than a $1 increase to HI persons.

(SW/(Yl >(SW/(Yh, even if (Ul/(Yl = (Uh/(Yh
(18.2) 

where: SW=aggregate social welfare

(SW/(Y=marginal effect on social welfare of a change in income  

This inequality implies that: 

1) Some “inefficient” programs should be implemented, provided they make the income distribution sufficiently more equal.  

2) Some efficient programs shouldn’t be implemented if they lead to a more unequal distribution of income.

The “One Person-One Vote” Principle

This principle makes the point that because HI persons have more income, beneficial policies will raise their consumer surplus more than the surplus of LI persons.  Hence, in using the K-H rule, HI persons have more influence on whether benefits are found to exceed costs than LI persons..

But, the one person-one vote principle that is applicable to public allocations suggests that LI persons should have as much influence over decisions as LI persons.  Therefore, the measurement of consumer surplus should be adjusted to what it would be if everyone had the same income.

DISTRIBUTIONAL WEIGHTS

These are simply numerical values assigned to each relevant group that show the relative value placed on each dollar paid or received by the group.  These weights can be incorporated into CBA through a slight modification of the standard NPV formula (see equation 18.3).

DETERMINING DISTRIBUTIONAL WEIGHTS

Actually deriving practical weights based on any of the three arguments discussed in the previous section is difficult.  For the first two arguments, both (U/(Y and (SW/(Y need to be operationalized for a typical member of each group of interest.  Weights could then be determined by the ratio of the values between the groups.  Such information is almost impossible to convincingly derive, as utility is subjective.  Moreover, there is no societal consensus concerning the specific relationship between a given change in income and social welfare, except that the relationship is positive and larger for LI than for HI persons.  Without consensus, it’s not possible to develop weights from the greater income equality argument.

Although costly to obtain, the required information for the "one person-one vote" method can be determined. It requires:

1) The average income level of each relevant group.

2) An estimate of the income elasticity of demand for each good affected by the policy.

3) An estimate of the market demand curve for each affected good.

Consumer surplus is then computed and weights are determined that are consistent with the “one person- one vote” principle.

POLITICALLY DETERMINED WEIGHTS

Given difficulties in deriving distributional weights, how can the problem be practically handled in CBA?  One could use contingent valuation surveys (see Chapter 14), but this has never been done.  One alternative is to base weighting on revealed political behavior; in other words, use results of the political process as a measure of appropriate distributional weights.  Either taxes policy or government expenditures could plausibly be used for this purpose.  Alternatively, one could use the results of redistributional experiments with real resources. 

Taxes

The idea here is to use actual marginal tax rates for different income groups, e.g., in the U.S., the federal income tax rate is 15% for LI persons and around 30% for HI persons.  This implies that the LI weight should be around twice that of the HI rate.  The problem with using marginal tax rates as a proxy measure is that marginal tax rates aren’t based solely on what Congress (society) thinks the relative value of a dollar to different income groups should be.  Marginal taxes rates under the federal income tax are set to serve other purposes, such as offsetting other regressive taxes.

Expenditures  

The idea here is to use observed public expenditures decisions as a proxy for redistributional weights.  Suppose there is a choice between two projects (A and B) and NPVA > NPVB , yet project B was undertaken.  Then decision makers must have chosen B on non-efficiency grounds.  Possibly, NPVAl < NPVBl while NPVAh > NPVBh.  If true, and the NPVs are known, then the distributional weights can be determined by solving the following simultaneous equations:

W1 NPVA1 + Wh NPVAh = NPVA                                            (18.4)
W1 NPVB + Wh NPVB = NPVA                        


Because decision makers choose B over A, even though NPVA > NPVB, it is assumed that they must implicitly view B as if NPVB ( NPVA).  W1 and Wh then provide an approximation of the implicit weights used in the decision.  Unfortunately, the decision may reflect other factors.

Experiments with Real Resources

These experiments use real resources to test societal preferences for redistribution. In these “games”, subjects typically have to decide on rules for allocation before they have knowledge of their share.  These types of experiments generally show that people prefer allocations with at least a minimal degree of income redistribution, i.e., some income “floor.”

A PRAGMATIC APPROACH TO WEIGHTING


The text suggests using weights only when distributional issues are of central concern.  Even then, it may be enough to highlight the importance of distributional implications without using an explicit weighting scheme. This is done by: 


Displaying Unweighted Cost and Benefit Estimates

A recommended approach is to display the unweighted impacts on society as a whole, then display them for each pertinent group.  The first three columns in Table 18.4 present an example of this form of display.  The advantage is that it clarifies the trade-off between efficiency and distribution.

Conducting Sensitivity Tests

Choose a set of weights and then test to see if the final results are sensitive to those weighting choices. In other words, do project rankings change or do NPVs change sign from negative to positive or from positive to negative as weightings are altered?  The fourth column in Table 18.4 provides an example of this approach.

Computing Internal Weights

Internal weights work best if there are just two groups (one advantaged and one disadvantaged).  The procedure is to set the weight of the advantaged group = 1 (unity) and the weight of the disadvantaged group to the value that makes the NPV for the rest of society = 0 (i.e. divide the NPV of the advantaged group by the NPV of the disadvantaged group).

This is only used if there is a trade-off between efficiency and distribution, i.e., if the NPV of the disadvantaged group and the NPV for society as a whole are of opposite sign.

The advantage of this approach is that it explicitly shows the trade-off values for decision makers.  This approach allows them to judge if the internal weight is reasonable (since the “true” weight is unknown).

Obtaining Upper Bound Values for Distributional Weights

The idea is to use transfer programs as a standard with which to compare other programs that redistribute income.  The text suggests the following two rules:

1) If a nontransfer program makes the disadvantaged better off, but results in a loss of efficiency, it should not be accepted if an explicit transfer program that results in a smaller loss in efficiency could be used instead.

2) If a nontransfer program makes the disadvantaged worse-off, but results in an efficiency gain, it should be accepted if a transfer program can compensate the disadvantaged for the loss without fully offsetting the gains in efficiency of the nontransfer program.

Note: Use of this approach requires that internal weights be derived for transfer programs.  Previous estimates put these values between 1.5 and 2.

Conclusion

The text suggests that the use of distributional weights should be limited to policies that meet both of the following conditions:

1) The policy is targeted at the truly disadvantaged or treats the advantaged and disadvantaged differently.

2) The policy results in reductions in overall social efficiency, but make LI persons better off, or the policy increases efficiency, but makes LI persons worse off.
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