CHAPTER 3

The Choice of Formal Policy Analysis Methods in Canada

AIDAN R. VINING AND ANTHONY E. BOARDMAN 
Introduction: The Problem of Policy Choice 

One of the primary purposes of applied policy analysis is to assist public policy decision makers compare and evaluate policy alternatives.
 But, there is considerable evidence from all levels of government in Canada, as well as from other countries, that policy analysts, as well as their political and bureaucratic clients, have considerable difficulty at this stage of the policy analysis process (Mayne 1994; Muller-Clemm and Barnes 1997; Greene 2002). Although a major purpose of ex ante analysis, also sometimes referred to as policy or project appraisal, is to assist decision making, the Treasury Board Secretariat (TBS) notes ‘its actual use has often proved to be limited, especially in relation to policy decisions and budget allocations’ (TBS n.d., 2).
 The evidence is broadly similar in the United States (Hahn 2000). 

A number of governmental institutions in Canada are leading the push for better and more transparent analysis. At the federal level, the Auditor General has been the most consistent voice over the last decade calling for better and more transparent analysis and evaluation (Auditor General of Canada 1996, 1997, 2000, 2003). But, it has not been the only federal agency to do so. The Government of Canada’s recent Regulatory Policy, for example, now requires cost-benefit analysis of regulatory changes (Privy Council Office 1999). Many other federal agencies now routinely require ‘economic evaluations.’ Sport Canada, for example, in its funding requirements for hosting international sports events, requires an assessment of both economic benefits and economic impacts. In addition, Sports Canada suggests applicants consider both ‘social benefits’ (such as the impact on Canadian identity, youth involvement and gender equity) and ‘cultural benefits’ (such as exposure of Canadian culture to tourists and the involvement of cultural organizations). Similarly, the National Crime Prevention Strategy requires that applications for crime prevention funds adopt a cost-benefit approach based on the Treasury Board’s Benefit-Cost Analysis Guide (1976, 1998) and Program Evaluation Methods (1997). Provincial governments also require ministries and other agencies to provide ex ante evaluations of new programs, policies and regulations.

Even though a variety of guidelines now suggest or require some type of formal analysis including the explicit comparison of alternatives,  none that we aware of specify in detail what this means. For example, while federal Regulatory Impact Analysis Statements (RIAS) require an assessment of costs and benefits, there is no elaboration on the meaning of these terms. As a result, the requirements are quite permissive in terms of analytic method and depth of analysis—as can be seen by a quick perusal of agency RIAS submissions published in the Canadian Gazette. At the same time, some agencies, as illustrated by the Sports Canada example, are demanding cost-benefit analysis and more. Adding to the high methodological degrees of freedom is the fact that many managers and analysts misunderstand the meaning of the terms ‘costs’ and ‘benefits,’ as well as of other relevant analytic terminology (Boardman, Vining, and Waters 1993). 

There are many reasons for poor or superficial analysis by government agencies. Lack of methodical sophistication is only one of them. In some cases political clients foresee that they will dislike the recommendations of good analysis and deliberately discourage it. Other politicians simply prefer more informal decision aids, including discussion papers and (relatively) unstructured briefing papers. But, at least some lack of supply of good analysis stems from lack of knowledge, or confusion, about appropriate methods. To actually conduct effective formal analysis, analysts and decision-makers must first decide how to analyze the problem and to compare policy alternatives, that is, they must choose the choice method—in short, they must make a metachoice. In practice, however, metachoice decisions are frequently made without explicit consideration or thought, and are often totally implicit. This is not only an issue in Canada; it has been noted across the OECD countries generally (OECD 1995) and has been well documented in the U.S. (GAO 1998; Hahn et al. 2000). Currently, the United Kingdom government is making the most effort to specify permissible analytic methods and their usage, and to assist agencies in these respects (HM Treasury 1997; Dodgson et al. 2001). 
Confusion on metachoice decisions is perhaps not surprising given that there has been relatively little guidance on the topic (but see Moore 1995; Pearce 1998; and Dodgson et al. 2001 for some discussion of these issues). We have already noted that Canadian governments are increasingly calling for analysis, but are sometimes reluctant to describe in detail what specific analytic methodologies would be appropriate. Given this, the purpose of this chapter is to present a metachoice framework. The following section posits four choice method classes. Within some of these classes, there are a variety of different choice methods. The following section of the chapter discusses each of the four choice methods and provides examples of their use in Canada.

A Metachoice Framework

Our metachoice framework has both descriptive and normative purposes. The descriptive purpose is to document the various analytical methods that are mandated or used by government analysts in Canada. This is not a claim that clients (even if they formally require such analyses) necessarily use it to make their own agency decisions (see Boardman, Vining and Waters 1993; Radin 2002; Vining and Weimer 2001). The normative purpose is to assist policy analysts and interested public decision-makers more clearly understand the fundamental differences between the different choice methods. 

The ex ante evaluation phase of policy analysis requires five steps: (1) generating a set of mutually exclusive policy alternatives; (2) selecting a goal, or set of goals, against which to evaluate the policy alternatives; (3) predicting, or forecasting, the impact of the policy alternatives in terms of the selected goal or goals; (4) valuing the predicted impacts in terms of the goal or goals (or in terms of a set of performance criteria that are proxies for the goal or goals) over the complete set of policy alternatives, and (5) evaluating the set of policy alternatives against the set of goals. As will become clearer later, metachoice issues arise at each of the steps, except alternatives generation (step 1). Metachoice directly and explicitly concerns goal selection (step 2) and valuation method (step 4). But, metachoice also pertains to the prediction of impacts (step 3) because willingness to engage in monetization, in practice, often depends on the nature of predicted impacts. Metachoice also affects evaluation (step 5) as this step is necessarily dependent on goal selection (step 2), prediction (step 3) and valuation (step 4).

The fundamental metachoice decision depends on two factors: (1) goal orientation and breadth, and (2) willingness to monetize impacts. Put simply, in deciding among different potential choice methods, policy analysts face two important questions. The first question is: what are the policy goals? The second question is: is the analyst willing and able to monetize all of the efficiency impacts of all alternatives? Reponses to the first question can be dichotomized into the ‘Goal of Efficiency’ or ‘Multiple Goals Including Efficiency.’ For reasons explained below, we posit that efficiency should always be a goal in public policy analysis. Responses to the second question can be dichotomized into ‘Comprehensive Monetization’ of all efficiency impacts or ‘Less-than-Comprehensive Monetization.’  Dichotomizations of each of these two factors results in four policy choice method classes: (comprehensive) Cost-Benefit Analysis, Efficiency Analysis, Embedded Cost-Benefit Analysis and Multi-Goal Analysis (see Table 1). As we describe later, there are a number of specific methods within each method class. The purpose of the paper is not to normatively rank these method classes, but rather to clarify the main normative and practical issues that arise in choosing among them in a particular context. We also briefly discuss some of the methodological issues and implications relating to the use of specific choice methods (techniques) within each method class.

***Insert Table 1 about Here***

Goals 

Goal selection is obviously a difficult normative exercise in public policy. The ultimate purpose of public policy is to increase the welfare of society. Consequently, theorists usually posit a social welfare function that is a function of the utilities of all members of society (Bergson 1938). The issue then becomes what form the welfare function should take in a public policy context (Mueller 1989, 373-441). Obviously, this can be a source of considerable controversy. However, there is generally agreement in principle that the allocation of resources should be efficient. (The formal requirements for ex ante evaluation cited in the introduction of this paper clearly mandate an important, often dominant or exclusive role for efficiency as a goal.) There is also general agreement that equity is a desirable goal in specific policy contexts.

However, under reasonable assumptions, there is a fundamental trade-off between allocative efficiency and equity. This trade-off is represented diagrammatically in Figure 1, where allocative efficiency is on the vertical axis and equity is on the horizontal axis. The goal possibility frontier (GPF) is analogous to a production possibility frontier, but the output variables are goals (allocative efficiency and equity), rather than traditional ‘goods.’ In Figure 1, the GPF represents the ‘goal efficient’ combinations of allocative efficiency and equity. Its shape reflects the inherent trade-off between allocative efficiency and equity. As Okun (1975, 88) points out ‘in places…some equality will be sacrificed for the sake of efficiency, and some efficiency for the sake of equality.’
  

This trade-off arises largely due to incentive effects. If, for example, it is agreed that everyone should have the same income, there would be little incentive for anyone to work and output would be low or possibly zero, as at point T. As society moves from point T to point S on the GPF frontier, allocative efficiency increases, but this is only likely to happen if some people have an incentive to do better than others, i.e., only at the expense of equity.
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Figure 1: The Efficiency-Equity Trade-off

It is possible that society is at an interior point, such as Z. For example, it may transfer resources to poorer members of society in an inefficient way—in effect, using a ‘leaky bucket.’  Increasing efficiency by using a less leaky bucket, for example, would necessarily increase allocative efficiency and could also improve equity. This would move society from Z toward X or Y or some other point on the GPF above and possibly to the right of Z.

Through appropriate taxes and transfers, it is possible to obtain any point on the GPF. The unresolved question is where on the frontier society should be. To answer this, we need to know the shape of the social welfare function. Figure 1 also shows a set of social indifference curves (SICs) where each curve represents a combination of allocative efficiency and equity that provide society with equal levels of welfare or utility. For example, society is indifferent between points X and W on SIC2. The negative slopes of these SICs imply that society is willing to give up some allocative efficiency in order to increase equity. Society would, of course, wish to reach the highest possible indifference curve. Given the SICs and the GPF shown in Figure 1, society would maximize social welfare at X on SIC2. At this point, the GPF curve and SIC2 are tangential to each other.

An allocatively efficient policy is one that achieves the maximum difference between the social benefits and social costs relative to the alternatives, including the status quo. Even if one mostly cared about redistributing resources to poorer members of society, few would argue that this should be done with leaky buckets if it could be avoided. Improving allocative efficiency increases the resources available for distribution (to anyone): it, therefore, facilitates redistribution. Thus, allocative efficiency should always be a goal of policy analysis.

A key question is whether policy analysts should treat allocative efficiency as the only goal against which to analyze policy alternatives. Weimer and Vining (2005) argue that allocative efficiency should often be the only relevant goal in some policy analyses, but that for many other policy problems multiple goals are relevant. Okun (1975) argues that the efficiency-equity trade-off is the ‘big one.’ Many other commentators have implicitly or explicitly made similar arguments (Reinke 1999; Whitehead and Avison 1999; Myers 2002). Kaplow and Shavell (2002, 2005), however, advance the thesis that public policy analysis should not consider “fairness” as a separate goal. Nussbaum (2000) argues that basic social entitlements should act as a separate goal, or at least as a constraint.
 As the Sports Canada example described earlier demonstrates, Canadian federal agencies often mention the relevance of distributional analysis, but often without specifying how it should be incorporated into an analysis. 

The net government revenue of a policy may also be a legitimate public policy goal. Both the United States General Accounting Office (GAO 1998) and the Congressional Budget Office (CBO 1992) explicitly posit three goals in many of their analyses: efficiency, equity and impact on government revenues. One rationale for the latter goal is that, although government has the power to increase revenues through taxes, sub-provincial governments are not permitted to run deficits. Thus, increases in government revenues or reductions in expenditures are often relevant impacts in terms of this goal. In practice, governments and agencies often have a more or less fixed budget when considering alternative policies. More usually, therefore, the impact on net government revenue flows enters the analysis as a constraint, rather than as a goal.

Ethical behavior is nearly always an implicit goal or constraint. Maximizing allocative efficiency alone in specific contexts may be morally objectionable (Adler and Posner 2000). Where ethics is a potential concern (for example in some developing country projects), it is useful to explicitly identify ethical behavior as a goal.

Political feasibility is often an appropriate goal of analysts (Webber 1986). All major decisions require cooperation or approval by political actors (Rich 1989). Analysts may well wish to take this reality explicitly into account in choosing between policy alternatives. On the other hand, many clients prefer political feasibility to be implicit even when all other goals are treated explicitly. 
There may be other goals in addition to the ones described above.
 In practice, analysts and decision-makers almost always know intuitively whether they wish to pursue only the one goal of efficiency or multiple goals. Formally, there are effectively multiple goals when a marginal increment of efficiency (one goal) is not perfectly correlated with marginal increments of any other goal.

Monetization

Monetization means attaching a monetary value (e.g., dollars) to each efficiency impact. It goes beyond quantification (where each impact is typically measured in quantitative but disparate units) as all predicted impacts are measured using the same metric. For example, quantitative measures of impacts, such as the number of lives saved by a highway improvement project or the number of hours of commuting time saved, may be monetized by multiplying them by the value of a life saved or the value of an hour of commuting time saved, respectively. Monetization makes impacts commensurable so that they can be added and subtracted (Adler 1998). Monetization also means that analysts can compute the social costs and benefits (and the net social benefits) of each alternative. Although it is not a necessary requirement that the common metric be money, this is the most natural measure as many impacts of public policies are most appropriately valued using actual costs or prices or through shadow prices (Boardman et al. 1997).

We distinguish between comprehensive monetization and less-than-comprehensive (or partial) monetization. Comprehensive monetization requires the analyst to attach monetary values to all efficiency impacts. Sometimes, however, public decision makers, academic commentators or policy analysts are unwilling to explicitly monetize the full range of efficiency impacts, even when the only goal is efficiency. There are at least four reasons for this reluctance. First, many senior decision makers and analysts resist quantification, and particularly monetization, for psychological reasons. This tendency increases with uncertainty concerning the predicted outcomes. Second, resistance can stem from the difficulty of determining appropriate monetary values for every impact. Monetization can be difficult and costly, especially in the absence of appropriate ‘plug-in’ values (Boardman et al. 1997). Third, analysts and managers may have ideological, political or strategic reasons for avoiding monetization and even quantification (Adams 1992; Rees 1998; Flyvbjerg, Holm, and Buhl 2002). Fourth, some believe that from a normative perspective monetization of some impacts is inherently wrong. For example, Ackerman and Heinzerling (2002, 1562) argue ‘[t]he translation of all good things into dollars and the devaluation of the future are inconsistent with the way many people view the world. Most of us believe that money doesn’t buy happiness. Most religions tell us that every human life is sacred....’ (For the argument in favour of monetization, see Vining and Weimer 1992.) Of the method classes described below, only Cost-Benefit Analysis requires comprehensive monetization while Embedded Cost-Benefit Analysis requires monetization of only the cost-benefit component. In Multi-Goal Analysis there may be no monetization at all.
The Four Choice Method Classes

Putting the two dimensions together, results in four classes of choice method. We describe them as ‘classes’ because there are many variations within some classes. We now discuss each of the four method classes in turn.

(Comprehensive) Cost-Benefit Analysis

Cost-Benefit Analysis is conceptually straightforward (Boardman et al. 2001). It requires both prediction and valuation of all efficiency impacts using actual prices or shadow prices. All impacts, and therefore all policy alternatives, are made explicitly commensurate through monetization. Future impacts are weighted less than current impacts by the use of a positive social discount rate in the net present value (NPV) formula.

Some analysts base decisions on the benefit-cost ratio or the internal rate of return (IRR). The benefit-cost ratio provides a measure of efficiency—in effect, the best ‘bang for the buck.’ However, it more accurately measures technical (managerial) efficiency than allocative efficiency. The project with the largest benefit-cost ratio is not necessarily the most allocatively efficient project. This outcome can arise when projects are of different scales (sizes). The IRR can be used for selecting projects when there is only one alternative to the status quo. However, there are a number of potential problems. The IRR may not be unique and, because it is a ratio, it also suffers from problems due to different scaled projects.

‘Cost-benefit analysis appears to be experiencing a revival of its credibility’ (Greene 2002). While it has always played a role in infrastructure areas such as transportation (e.g., Martin 2001; HLB Decision Economics 2002), it now plays an important role in a range of policy areas where it traditionally had little influence on public policymaking, such as environmental policy (e.g., Hrudey et al. 2001) and welfare policy (e.g., Richards et al. 1995; Friedlander, Greenberg, and Robins 1997). Scholars are also paying more attention to Cost-Benefit Analysis’s philosophical underpinnings (e.g., Adler and Posner 2000). 

Cost-Benefit Analysis has a number of practical limitations (Boardman, Mallery, and Vining 1994). First, it may not include relevant efficiency impacts (omission errors), because the analysts failed to discern them. For example, offsetting impacts of programs are often difficult to foresee—enhanced safety features on automobiles may induce faster driving that injures more pedestrians. Second, precise monetization is not always possible (valuation errors). There is, for example, considerable disagreement about the value of a statistical life. Third, there may be errors in prediction (forecasting errors), especially for projects and policies with long time-frames. Fourth, there may be errors in measurement (measurement errors). Fifth, the fact that cost-benefit analysis requires explicitness and comprehensiveness means that it is usually more expensive than alternative methods (Moore 1995). While these limitations may appear to reduce the practicality of Cost-Benefit Analysis, it is important to emphasize that other choice methods do not avoid the first four limitations; these limitations are just more implicit. 

The major value of Cost-Benefit Analysis, as Hahn and Sunstein (2002, 1491) emphasize, is that it can move society toward more efficient resource allocation decisions. It provides information on which policy alternatives are in ‘the right ballpark.’ But, an additional important value is that it is more explicit about the predictions and valuations. This, of course, permits critics to more cogently dispute these predictions and valuations. This form of criticism is more difficult to do when policy proposals do not explicitly lay out the basis of predictions or valuations. Of necessity, however, these predictions and valuations are there. 

An example of government using cost-benefit is a report prepared by the B.C. Ministry of Industry and Small Business Development on the North-East coal development project (Bowden and Malkinson 1982). A summary of the results of an ex ante analysis are shown in Table 2. Because the coal was exported, most of the benefits are in the form of increased profits (producer surplus) to industry and increased taxes to government. There was no direct benefit (consumer surplus) to Canadian consumers. It was a well-conducted study that included sensitivity analysis with respect to both the real price of coal and the market prospects for coal. A subsequent re-analysis by Waters (undated) produced similar results. Waters suggested the net benefits were slightly higher than the Ministry’s study due to the appropriate inclusion of $50 million benefits accruing to labour (producer surplus) and $5 million net environmental benefits. Despite the quality of the report, actual outcomes were considerably different from those predicted, largely due to much higher mine costs and the decline in the world price of coal.

***Insert Table 2 about Here***

As emphasized earlier, many regulations at both the federal and provincial levels are mandating some form of evaluation of ‘costs’ and ‘benefits,’ although it is not clear that all of these mandates require Cost-Benefit Analysis, rigorously defined. For example, the Government of Canada Regulatory Policy simply requires that ‘the benefits outweigh the costs to Canadians, their government and businesses’ (Privy Council Office 1999, 1). While Cost-Benefit Analysis would clearly suffice to demonstrate that a proposed policy met these conditions, it is unclear that Cost-Benefit Analysis per se is required: some more limited consideration of efficiency might also suffice (Moore 1995). These more limited forms of efficiency analysis, which do not comprehensively monetize impacts, are considered next.

Efficiency Analysis

Here, the analyst accepts the legitimacy of allocative efficiency as the sole goal, but is not willing (or able) to monetize all of the impacts. Efficiency Analysis can take on a wide variety of forms, depending on the extent to which analysts include efficiency impacts that extent beyond the client agency, bureau or organization and on the willingness to monetize these impacts (Moore 1995). Table 3 contains different forms of efficiency analysis and illustrates how they vary depending on how costs and benefits are included and monetized. In this table, costs and benefits are generally measured more comprehensively as one reads from the top-left corner to the bottom-right. The measurement of costs and benefits can be categorized into five levels of inclusiveness and monetization: (1) costs or benefits are not included at all, (2) only the agency’s costs or benefits are included, (3) some non-agency costs or benefits are included,
 (4) all social costs or benefits are included, but not all of them are monetized, and (5) all social costs or benefits are included and monetized. 

***Insert Table 3 about here***

In the top left-hand cell, there is obviously no efficiency analysis as neither costs nor benefits are included. In these situations, efficiency is not considered and analysis is based on other goals, such as political goals. In the bottom right-hand cell all efficiency impacts are included and monetized. This cell corresponds to Cost-Benefit Analysis and the analysis is equivalent to the top-left quadrant of Table 1 (It is also included in Table 3 for comparison purposes).

Table 3 identifies eight main Efficiency Analysis methodologies (apart from Cost-Benefit Analysis): Cost Analysis, Social Costing, Revenue Analysis, Effectiveness Analysis, Economic Impact Analysis, Revenue-Expenditure Analysis, Cost-Effectiveness Analysis, Monetized Net Benefits Analysis and Qualitative Cost-Benefit Analysis. Each of these methods measures efficiency (broadly defined) to some degree. They differ depending on the manner in which ‘costs’ and ‘benefits’ are included and valued.

Cost Analysis (CA) measures the monetary cost to the agency of a policy or project. CA is used in virtually every agency to some extent. This methodology is simple in principle. The performance of an agency on a project can be assessed by comparing the agency’s costs to those in other jurisdictions or by examining changes in costs over time. Obviously, a major potential problem is that outputs may change over time or vary across jurisdictions. A more conceptual problem is that analysts often measure the average cost of a project, rather than its marginal (incremental) cost because it is more readily available and more ‘objective.’ But, marginal cost is usually the appropriate cost measure for public policy analysis purposes. Another fundamental problem with using CA is that, even for government impacts, it may not reflect the opportunity cost of a resource. For example, the cost of a piece of land used in a project may not be included if it is government-owned. The land is treated as if it has a zero opportunity cost when, in fact, the opportunity cost may be very high. 

Social Costing (SC) includes at least some non-agency costs in addition to agency costs. SC may include and quantify all social costs or be incomplete (either it does not include, or not monetize, some social cost). It is almost always useful to know the cost of a policy or the social cost of a problem (e.g., Anderson 1999). Of course, similar to CA, SC suffers from the problem that it does do not take into account the benefits of a program.

Revenue Analysis (RA) simply measures the monetary benefits to the agency of a policy or project. While we know of no agency that explicitly advocates this as an exclusive approach to public sector valuation, it can implicitly become an important criterion. It is well-known that revenues per se are never a good measure of the social value of the good that the agency would produce (willingness-to-pay is always a superior measure of value). 

Effectiveness Analysis (EA) includes benefits to other members of society, usually the public or taxpayers. It focuses on quantified measures of the outcomes of projects or policies: For example, the effectiveness of garbage collection might be measured by the number of tons of garbage collected or the effectiveness of a safety regulation by the number of lives saved. The performance of agencies can be assessed by analysis of changes in effectiveness over time or by comparison to comparable activities in other regions. Sometimes, agencies or programs are evaluated on the basis of the extent to which they attain their goals. 

EA has two major weaknesses. First, there may be other impacts that are not measured; for example, a project whose primary purpose is to save lives may also reduce injuries. Second, no consideration is given to the cost of the inputs used to generate the outputs. Thus, EA is a very limited form of efficiency analysis.

Economic Impact Analysis (EIA) generally produces a quantitative measure of the economic effect of an intervention. In practice, through income-expenditure analysis (not revenue-expenditure analysis, which we discuss later) or input-output analysis, it inevitably involves the use of multipliers—the overall impact is a multiple of the initial impact. It is important to note that EIA studies may ignore costs completely and do not specifically measure the value of a project. As Davis (1990, 6) stresses ‘such (impact) studies say nothing about the social valuation of the results (of a project or stimulus).’ Further, he points out ‘the information produced by an impact analysis is at most of subset of that required by an evaluation analysis…..evaluation analysis necessitates information regarding the project’s associated costs’ (7). Despite these fatal normative weaknesses, governments probably use EIA analysis more than any other method.

Revenue-Expenditure Analysis (REA) measures both agency benefits (revenues) and costs and takes the difference between them to compute the net agency revenue or net agency cost of a project. Sometimes, REA is called ‘net budget impact analysis.’ REA is the bread and butter of bureaucrats whose job is to ‘guard’ overall budget integrity (Boardman, Vining and Waters 1993). Although it is very different from Cost-Benefit Analysis, policymakers quite often slide into treating the two methods as equivalent. This is perhaps not surprising because agencies often have an incentive to conflate the two methods. Additionally, agencies are increasingly encouraged to adopt a strategic or ‘business case’ approach to analysis, which encourages a revenue-expenditure orientation (Phillips and Phillips 2004). Unfortunately, some scholars also conflate the two methods. Ackerman and Heinzerling (2002, 1554), for example, clearly do not understand the distinction between allocative efficiency and net government revenues.

REA is a more useful efficiency analysis method than those described above because it includes some measure of both costs and benefits. However, it suffers from many of the same problems as those discussed earlier in this section. For example, this method commonly omits important social impacts (e.g., customer waiting time); it measures budgetary costs rather than opportunity costs; it measures revenues rather than willingness-to-pay, and it excludes non-agency costs. REA and Cost-Benefit Analysis often generate quite different appraisals of the net ‘benefits’ of a program; Boardman, Vining, and Waters (1993) describe these differences in detail. 

Cost-Effectiveness Analysis (CEA) computes the ratio of costs-to-effectiveness. In standard CEA, there is a single non-agency benefit (or effectiveness) impact category, such as lives saved, and only agency costs are included in terms of costs. CEA computes the ratio of costs-to-effectiveness to obtain, for example, a measure of the average cost per life saved. It recommends the alternative with the smallest ratio. CEA is useful where there is only one major benefit category and the analyst is only prepared to quantify, rather than to monetize, that impact category, such as lives saved. On the cost side, it is common to include only agency budgetary costs (or net budgetary costs) and to ignore social costs and opportunity costs. Sometimes, non-agency costs are included, such as patient travel time or waiting time. It is possible that all social costs are included and monetized. CEA may occur in the four cells with medium-density shading. Obviously, as the range and importance of omitted costs or benefits increase, the usefulness of CEA as an evaluative mechanism decreases (Dolan and Edlin 2002).
 

Monetized Net Benefits Analysis (MNBA) computes the NPV of those efficiency aspects that can be monetized easily. In many practical policy contexts, some efficiency impacts can be monetized relatively easily while others are difficult to monetize. In these situations, it often makes sense to compute the NPV of the efficiency aspects that can be easily monetized.  MNBA pertains to all cells to the right of or below the cell pertaining to revenue-expenditure analysis.  If all impacts were monetized then MNBA would be the same as CBA.

Qualitative Cost-Benefit Analysis (MNBA+) entails consideration of all of the efficiency impacts of each alternative, but the analyst is not willing or able to monetize all of the impacts. As all efficiency impacts are included, qualitative CBA applies to the dark-shaded cells near the bottom right-hand corner of Table 3. At one extreme, this might look like a ‘back of the envelope’ analysis where no entries are monetized and the cell entries are simply ‘+’s or ‘-’s. At the other extreme, it might look like a fairly comprehensive MNBA and also include the non-monetized intangible impacts. We refer to this type of qualitative CBA as MNBA+, where the + reflects the inclusion of all efficiency impacts in the analysis. This type of analysis is very similar to CBA.  
Often, however, even in qualitative CBA, one or more efficiency impacts are omitted. This type of analysis is best described as Incomplete Qualitative Cost-Benefit Analysis (IQCBA). A great deal of economic policy analysis is of this type or is qualitative CBA as analysts often fail to monetize all efficiency impacts. 

Arrow et al. (1996) were probably arguing for MNBA+ analysis when they argue analysts should ‘give due consideration to factors that defy quantification but are thought to be important.’ The Clinton administration also moved explicitly in this direction: ‘the Clinton Executive Order allowed that: (1) not all regulatory costs and benefits can be monetized; and non-monetary consequences should be influential in regulatory analysis’ (Cavanagh, Hahn, and Stavins 2001, 6).

An example of MNBA is provided by Health Canada’s (2004) analysis of a regulation concerning the ignition propensity of cigarettes. Analysts expect that cigarette manufacturers would modify their paper technology. The cost of compliance includes new equipment purchases, changes in production, and undertaking quality assurance checks. Estimates of these costs varied between $0.126 per carton (according to the analysts) and $0.257 per carton (according to the industry) (all figures in 2002 dollars). The largest benefit category was the reduction in fatalities. Under one scenario (67 percent reduction in fires), the regulations would save an average of 36 fatalities a year, while a second scenario (34 percent reduction in fires) suggests that the regulations would save 18 fatalities per year. Assuming the value of a statistical life (VSL) equals $ 5.8 million, the value of the annual reduction in fatalities would range from $104 million to $209 million. To value injuries, analysts used the health care cost approach, rather than willingness-to-pay. The estimated cost is $1,679 for a non-fatal injury to a fire-fighter. For others, analysts used estimates of $161 for any type of injury, but $78,738 for a serious burn that requires hospitalization. Assuming that these benefits and costs would accrue in perpetuity and using a discount rate of 3 percent, the present values of the benefits and costs are presented in Table 4. 

***Insert Table 4 about Here***

This well-conducted study uses reasonable estimates of the VSL and the social discount rate. The perpetuity assumption could be questioned, but is not unreasonable. Another questionable assumption is that there is no change in prices and no change in demand, although the report does discuss the issue. However, even this is not a (comprehensive) cost-benefit analysis because of some of the simplifying assumptions and because some impacts are not quantified. For example, as the authors note, the cost estimates did not include the cost of administering or enforcing the new policy, transitional costs (such as changes in employment) or social surplus losses due to higher prices. Also, the injury cost savings are under-estimated because they are based on health care costs, rather than willingness-to-pay estimates.

A hypothetical example of the results of a MNBA+ analysis is provided in Table 5. Here, all efficiency impacts are monetized, except some dimensions of environmental protection. The lay-out of information in this manner helps to clarify the decision problem. The decision-maker may be able to decide immediately which option she prefers. Clearly, alternative B can be dropped as it is dominated by alternative C. The choice depends on her preferences for alternatives A and C. In effect, she has to ask herself whether it is worth paying $9 million (or more) for the environmental protection benefits of alternative C than for the environmental protection benefits of alternative. Answering this question may be easier (psychologically less painful) than giving a specific monetized value to the non-monetized impact, which would be required for cost-benefit analysis. Note, however, some form of monetization cannot be completely avoided.

***Insert Table 5 about Here***

When there are multiple non-monetized efficiency impacts decision making is more complex. Nijkamp (1997, 147) suggests ‘[t]he only reasonable way to take account of intangibles in the traditional cost-benefit analysis seems to be the use of a balance with a debit and credit side in which all intangible project effects (both positive and negative) are represented in their own (qualitative or quantitative) dimensions.’ Explicitly or implicitly, decision-makers have to weight the different efficiency impacts. We discuss this further in Multi-Goal Analysis.

Embedded Cost-Benefit Analysis 

Embedded Cost-Benefit Analysis is appropriate where there are other goals in addition to efficiency. As its title suggests, Embedded Cost-Benefit Analysis is a hybrid method. All aspects of efficiency are monetized. Therefore, the analyst performs a (comprehensive) cost-benefit analysis which includes the NPV of the social benefits and costs. But, in addition, at least one other goal is important—typically equity or the impact on government revenues. The non-efficiency goal or goals may be assessed using either a quantitative measure (e.g., ‘10% increase in equity’) or a qualitative measure (e.g., ‘politically infeasible’). Sometimes more than one other non-efficiency goal is included, but for descriptive simplicity in this section we will refer only to the singular case.
  

In practice, many government agencies in Canada use this general approach. The 1998 edition of the Treasury Board Benefit-Cost Guide goes further than the original 1976 version and declares ‘Distributional issues are important to the Government of Canada and should be considered in-depth in each benefit-cost analysis’ (TBS 1998, 82). The New Brunswick government and the Human Resources Development Canada use this approach to evaluate the New Brunswick Job Corps, embedding a cost-benefit analysis (and a cost-effectiveness analysis) within a broader evaluation. Hahn and Sunstein (2002, 6) point out that in the U.S.: ‘There may also be cases in which an agency believes that it is worthwhile to proceed even though the quantifiable benefits do not exceed the quantifiable costs...’
 This implies that they are using Embedded Cost-Benefit Analysis or MNBA+.

Table 6 shows a simple example of Embedded Cost-Benefit Analysis illustrating the trade-off between efficiency and equity. This trade-off can be clarified by returning to Figure 1. Alternative B, which is technically inefficient, is equivalent to a point in the interior such as Z. Alternative A is equivalent to point X and alternative C is equivalent to point Y. Both of these latter points are on the GPF. The specific numbers in Table 6 indicate the slope of the GPF – the dollar amount of efficiency that has to be foregone to obtain an increment in equity. If the decision-maker has the indifference curves as shown, she would prefer A. Put another way, she feels that increasing equity from a medium rating to a high rating is not worth $9 million.

***Insert Table 6 about Here***

The methods shown in Tables 4 and 6 have some similarities. In Table 4 the decision-maker makes a trade-off between the NPV of the monetized net benefits and the additional, intangible efficiency impact. In Table 6 the decision-maker makes a trade-off between the NPV of all the efficiency impacts and equity, a different goal. In practice, it does not make much difference whether the problem involves an efficiency impact that is difficult to monetize or a non-efficiency goal (in addition to an NPV). However, this is an important conceptual distinction. If the analyst thinks it is the former, the analytic technique is in the bottom-left cell of Table 3, while if the latter, the applicable technique is in the top-right cell. There are two other common forms of Embedded Cost-Benefit Analysis. 
Distributionally-Weighted Cost-Benefit Analysis (DW-CBA). DW-CBA is common in policy areas where the distributional impact on target populations is important as well as the aggregate efficiency impact on society (Harberger 1978; Boardman et al. 2001, 456-472). While some scholars argue that its use should be limited (Birch and Donaldson 2003), others argue for much greater use (Hurley 1998; Buss and Yancer 1999), sometimes based on citizen opinions (Nord et al. 1995).
  More rigorous statistical techniques that produce empirically robust estimates of the distributional consequences of programs now make the estimation more feasible (e.g., DiNardo and Tobias 2001; Heckman 2001). The use of DW-CBA is quite common in health policy (Birch and Donaldson 2003), employment training policy generally, but especially in welfare-to-work policy (Greenberg 1992; LaLonde 1997), and educational policy (Currie 2001). One version of DW-CBA simply reports costs, benefits and net benefits for ‘participants’ and ‘non-participants’ (the rest of society) in addition to the aggregate NPV (e.g., Long, Mallar, and Thornton 1981; Friedlander, Greenberg, and Robins 1997). In practice, the implications of using DW-CBA will differ from those of using CBA when a policy either (1) passes the efficiency test (i.e., has a positive NPV), but makes disadvantaged people worse-off or (2) fails the efficiency test (i.e., has a negative NPV), but makes disadvantaged individuals’ better-off. 

An example of a DW-CBA is shown in Table 7. KPMG (1996) prepared this report on treaty settlements for the Ministry of Aboriginal Affairs in BC. It delineates the benefits to First Nations and the costs to other British Columbians. The report focuses on the immediate cash receipts or payments, but makes no assumptions about how First Nations recipients would use the cash and other resources they receive. In this context it is reasonable to equate revenues with benefits. The benefit to cost ratio is about 3. The main reason why the benefits exceed the costs is large transfers (approximately $5 billion) from the federal government. However, there is little explanation in the report about how either benefits or costs are calculated. It posits some intangible benefits, such as increased employment and greater self-reliance among First Nations, but does not attempt to quantify such impacts. 

***Insert Table 7 about Here***

Budget-Constrained Cost-Benefit Analysis (BC-CBA) is based on the premise that most agencies or governments face explicit budget constraints. BC-CBA can be used to choose among alternative projects when efficiency is the main goal and there is a budget constraint. When the alternatives have a similar major purpose, the analyst simply selects the project with the largest NPV (efficiency) that satisfies the budget constraint. BC-CBA can also be used where the alternatives have different purposes or come from different agencies. In such circumstances, the analyst computes the ratio of the net social benefits (i.e., the NPV) to the net budget cost for each project. Projects should be ranked in terms of this ratio, which is equivalent to ranking them in the order of their benefit-cost ratios. Projects are selected until the budget constraint becomes binding. In practice, BC-CBA is used frequently, but somewhat less formally than described here. For example, analysts simply exclude alternatives that require large government expenditures. Published examples of formal BC-CBA are rare.

Multi-Goal Analysis

In Multi-Goal Analysis there are multiple goals and not all elements of efficiency are monetized. In Canada, it is sometimes called ‘Socio-Economic Analysis.’
 Many versions of Multi-goal Analysis (MGA) involve quantitative impacts. Some labels for this type of analysis include multiple criteria weighting (Easton 1973), multiattribute decision making (Edwards and Newman 1982), multiple objectives’ analysis (Keeney and Raiffa 1976), multi-criteria decision analysis (Joubert et al. 1997) and multi-criteria analysis (Dodgson et al. 2001). Other versions of MGA are primarily qualitative. Public sector versions of the Balanced Scorecard illustrate this form of evaluation (Kaplan and Norton 1996). Herfindahl and Kneese (1974, 223) make the case that a qualitative analysis is the only feasible approach in some circumstances: ‘a final approach is that of viewing the various possible objectives of public policy as being substantially incommensurable on any simple scale and therefore necessitating the generation of various kinds of information, not summable into a single number, as the basis for political decision.’

Hrudey et al. (2001) usefully describe the various ways multi-attribute decision making versions can be actually used. Formal MGA generally has three characteristics. First, there is a clear distinction between alternatives and goals. This is not necessarily easy to accomplish. Second, it clarifies the distinction between prediction and valuation.
  This is particularly useful whenever there is disagreement among decision-makers about either prediction or valuation, or the relationship between the two: in other words, almost always! Third, analysis is both explicit and comprehensive--in other words, it involves the prediction and valuation of the impacts of each and every alternative on each goal. 

One tool that forces comprehensiveness MGA is a goals-by-alternatives matrix. Table 8 shows an example from Schwindt, Vining and Weimer (2003). The distinction between goals and alternatives is clear. The cells contain the predicted impacts and valuation of each alternative on each goal. 

***Insert Table 8 about Here***

The Health Canada (2004) study that we discussed earlier contains a monetized net benefits analysis, but it also incorporates other efficiency impacts and other goals. Thus, it is, in effect, a multi-goal analysis. An efficiency impact that was not monetized was the loss of consumer surplus due to higher prices. Non-efficiency goals reflected the distributional impacts on consumers and the industry, and on different province’s tax revenues. The study also considered the potential differential impact on Canadian and non-Canadian manufacturers. Some of these impacts were quantified, such as the estimated reduction in provincial tax revenues of $4.1 million to $8.2 million, others were not.

In B.C., the Crown Corporation Secretariat (1993) prepared a set of Multiple Account Evaluation (MAE) Guidelines. The five goals are net government revenues (including those accruing to Crown Corporations), Customer Service (e.g., consumer surplus), Environmental Costs, Economic Development (incremental income and employment) and Social Implications (e.g., impacts on aboriginal community values). Net government revenues are usually measured in monetary terms, customer service and environmental costs may be qualitative or quantitative, and social impacts are usually qualitative. The first four ‘accounts’ in aggregate might produce a result similar to a cost-benefit analysis. In addition, the MAE format makes the distributional implications explicit, as does distributionally-weighted cost-benefit analysis. However, the explicit inclusion of ‘government net revenues’ and ‘social implications’ indicate that MAE is really a form of multi-goal analysis.

A recent example of the use of MAE is shown in Table 9. This table presents a summary evaluation of five alternative road routes from Vancouver to Squamish, B.C. (Ministry of Transportation 2001). Note that equal weight is implicitly given to each goal so that, in effect, customer service is weighted 6/24, the financial account (construction cost), the environment and social impacts are equally weighted at 5/24 each, and economic development is weighted 3/24. This is somewhat surprising given that the costs of the Vancouver to Squamish route alternatives range from $1.3 billion to $3.9 billion. This report contains fairly detailed costings and discussion of various engineering issues. However, the assumptions behind the consumer impacts, such as the values of a life and of time, are not specified.

***Insert Table 9 about Here***

There are numerous valuation rules (Dyer et al. 1992; Easton 1973, 183-219); for some simple public policy examples, see Dodgson et al. (2001). Some decision-makers do not like to reveal their valuation rules: they may make their predictions explicit and will make a recommendation, but are reluctant to explicitly articulate their valuation procedure. Where valuation is explicit, quantitative rules can be classified in terms of three criteria. First, the willingness of decision-makers to structure the metric level of attribute attractiveness (ordinal, interval, ratio). Second, the willingness to lexicographically order attributes (good, better, best) and, third, the willingness to impose commensurability across attributes (Svenson 1979).

Most explicit multi-goal valuation methods apply linear, commensurable (‘compensatory’) schemes to attribute scores (Davey, Olson, and Wallenius 1994). Most non-compensatory rules are not useful for evaluating policy alternatives as they do not result in a single superior alternative. Commensurability rules enable a higher score on one goal to compensate for a lower score on another goal. Probably the most commonly used rule is simple ‘additive utility,’ where the decision is based on a summation of the utilities of each impact for each alternative policy. The policy alternative with the highest total score is selected (Svenson 1979). Another rule computes the product of the utilities of each impact for each alternative.

A multi-goal valuation matrix example is shown in Table 10. This table contains quantified efficiency impacts (measured by MNBA), non-monetized efficiency impacts (pollution reduction and impact on employees), revenue-expenditure impacts, and equity impacts. Each impact for each alternative is assigned a number on a scale of 1 to 10 depending on the magnitude of the impact. For example, alternative C with a monetized net benefit of $60m is assigned a higher score (8) than alternative A with a monetized net benefit of $30m (3). Using equal weights of unity for each impact results in a total weighted score of 31, 22 and 26 for alternatives A, B, and C, respectively. Thus, alternative A is the preferred alternative. If, however, the quantified efficiency impacts were assigned a weight of 0.5 and all of the other goals were assigned a weight of 0.125 then alternative C would be the preferred alternative.

***Insert Table 10 about Here***

Some decision-makers argue that multi-goal matrix valuation is overly mechanistic and simplistic. Frequently, however, in discussion it emerges that their concerns are not so much with the decision rule as a desire to add new goals (or criteria) or to add more complex policy alternatives. Prediction, valuation and evaluation then form part of an iterative policy choice process.

An advantage of the multi-goal framework is that it generates discussion among decision-makers. Decision-makers can engage in active debate about the impacts of each alternative and the weights that should be attached to each goal. Through this experience, the multi-goal framework informs the dialogue about alternative selection.

Conclusion

Table 11 summarizes the specific methods that fall within the four choice method classes. It provides a detailed elucidation of Table 1.

***Insert Table 11 about Here***

The four method classes can be summarized as follows:

· Cost-Benefit Analysis – efficiency is the only goal and all dimensions of efficiency are monetized. It is equivalent to a multi-goal analysis with a single row in which all cell entries are monetized.

· Efficiency Analysis – efficiency is the only goal, but not all dimensions of efficiency are monetized. Other dimensions of efficiency may be quantified and some may be expressed in qualitative terms.

· Embedded Cost-Benefit Analysis – all efficiency impacts are monetized. Thus, there is an embedded NPV component. Other goals, such as equity or impact on government revenue are also included.

· Multi-Goal Analysis – there are multiple goals, including efficiency. Not all dimensions of efficiency are monetized. Other goals are expressed quantitatively or qualitatively. 
In practice, Cost-Benefit Analysis and Embedded Cost-Benefit Analysis are of most value for significant public investments. While, they are certainly conceptually appropriate for major social programs, decision makers in Canada appear most comfortable with these method classes as decision aids for physical infrastructure projects, such as major highways, dams, bridges and water projects (McArthur in this volume, 355).   Cost-effectiveness analysis is used extensively by Health Canada and Provincial governments to decide funding of new drugs and for other health care decisions. Revenue-expenditure analysis is frequently used by “guardians” in Financial or Treasury positions at any level of government (Boardman, Vining and Waters 1993). The other various forms of Efficiency Analysis are more frequently used by regional and municipal government for infrastructure projects and other capital investments. Multi-goal analysis probably occurs more frequently than the other types of analysis in practice.  Its application varies enormously from being formal, such as explicit use of MAE, to being highly informal and implicit. Decision-makers may use multi-goal analysis without being particularly aware that they are doing it, and without knowledge or consideration of alternative choice methods.  As mentioned earlier, such concerns provide the major motivation for this chapter.

A clearer understanding of metachoice issues is a useful step in improving Canadian public sector policy analysis. The empirical evidence as well as experience working with analysts from several levels of Canadian governments suggests that there is a lack of understanding about the differences between the various analytical methods and when they are appropriate in specific circumstances. Some of this stems from the lack of a metachoice framework. The increasing requirement for the formal consideration of costs and benefits, in spite of the lack of preciseness as to their meanings, will force analysts to confront this issue. Of course, metachoice clarity is by no means a panacea. Offsetting this progress is the continued prominence of Economic Impact Analysis.  EIA is like Count Dracula—no matter how many times a wooden stake is driven through his heart you know he will be back for the sequel. Furthermore, even with a transparent metachoice framework, policy actors can and will engage in strategic behavior (De Alessi 1996; Flyvbjerg, Holm, and Buhl 2002; Sanders 2002), ignore analysis (Radin 2002) or deliberately use idiosyncratic definitions of benefits and costs (Boardman, Vining, and Waters 1993).
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Table 1

Metachoice Framework and Choice Classes
	
	Single Goal of Efficiency
	Multiple Goals Including Efficiency

	Comprehensive Monetization of Efficiency Impacts
	Cost-Benefit Analysis
	Embedded Cost-Benefit Analysis

	Less-than-Comprehensive Monetization of Efficiency Impacts

	Efficiency Analysis
	Multi-Goal Analysis


Table 2

Benefit-Cost Analysis of the North East Coal Project

	
	Benefits
	Costs
	Net

Benefits

	Mining Sector
	3316
	3260
	56

	
	
	
	

	Transport Sector
	
	
	

	Trucking
	33
	33
	0

	Canadian National Railway
	504
	358
	146

	B.C. Railway
	216
	202
	14

	Port Terminal
	135
	150
	-15

	Analysis & Survey
	11
	11
	0

	
	
	
	

	British Columbia
	
	
	

	Royalties & Taxes
	231
	
	231

	Infrastructure
	0
	88
	-88

	Tumbler Ridge Branchline
	91
	267
	-176

	
	
	
	

	Canada
	
	
	

	Corporate Taxes
	134
	0
	134

	Highways, port navigation
	0
	26
	-26

	
	
	
	

	Totals
	4671
	4395
	276


Source: (Bowden and Malkinson 1982, 108). All figures are present values in 1980 dollars, using a 10% discount rate and assuming no terminal value in 2003, the end of the discounting period.



Table 3: 

Typology of Efficiency Analysis Methodologies

	
	
	“Benefits” Inclusion and Monetization

	
	
	No “Benefits” Included
	Agency Revenue Only
	Some Non-Agency Benefits also Included
	All Social Benefits Included, but Not All Monetized
	All Social Benefits Included and Monetized

	 “Costs” Inclusion and Monetiz-ation
	No Costs” Included
	No

Efficiency Analysis
	Revenue Analysis
	Effectiveness Analysis; Economic Impact Analysis
	Effectiveness Analysis


	Effectiveness Analysis

	
	Agency Costs Only
	Cost Analysis
	Revenue-Expenditure Analysis
	Cost-Effectiveness Analysis, MNBA, IQCBA
	IQCBA, MNBA
	IQCBA, MNBA

	
	Some Non-Agency Costs also Included 
	Incomplete Social Costing
	IQCBA,

MNBA 
	Cost-Effectiveness Analysis, MNBA, IQCBA
	IQCBA,

MNBA 
	IQCBA,

MNBA 

	
	All Social Costs Included, but Not All Monetized
	Incomplete Social Costing
	IQCBA,

MNBA 
	Cost-Effectiveness Analysis, MNBA, IQCBA
	Qualitative CBA,

MNBA+
	Qualitative CBA,

MNBA+

	
	All Social Costs Included and Monetized
	Complete Social Costing
	IQCBA,

MNBA 
	Cost-Effectiveness Analysis, MNBA, IQCBA
	Qualitative CBA/ MNBA+
	CBA


Table 4
Monetized Net Benefit Analysis of Proposed Ignition Propensity Standard
	
	Analyst’s Estimates
	Industry’s Estimates

	
	Scenario 1
	Scenario 2
	Scenario 1
	Scenario 2

	Benefits:
	
	
	
	

	Reduced Fatalities
	6960
	3480
	6960
	3480

	Reduced Injuries
	     7
	      3
	      7
	      3

	Reduced Property  Damage
	637
	 320
	 637
	 320

	
	
	
	
	

	Costs:
	
	
	
	

	Compliance
	  867
	  867
	1766
	1766

	Net Benefits
	6737
	2936
	5837
	2036


Source: (Derived from Health Canada 2004). All figures are present values in 2002 $CA millions, assuming impacts occur in perpetuity and a 3 percent discount rate.

Table 5

A Hypothetical Example of MNBA+ Analysis

	
	Policy Alternatives

	Goals/Impacts
	Alternative A
	Alternative B
	Alternative C

	NPV of monetized efficiency impacts
	                     $105 M
	                       $78 M
	                       $96 M

	Environmental Protection
	          Low
	                     Medium
	                    High


Table 6

An Example of Embedded NPV Analysis

	
	Policy Alternatives

	Goals
	Alternative A
	Alternative B
	Alternative C

	Efficiency (NPV of all efficiency impacts)
	                       $55 M
	                       $28 M
	                       $46 M

	Equity
	   Medium
	Low
	High


Table 7
Total Net Financial Benefits to British Columbia of Treaty Settlements
	
	Scenario 1
	Scenario 2

	
	($5 Millions, 1995 Constant Dollars)
	($5 Millions, 1995

Constant Dollars)

	First Nations
	
	

	· Cash, resource revenues & cash equivalents
	$5,300
	$6,000

	· Tenures from third parties
	     380
	     160

	· Interest-free loans and grants
	       90
	       90

	· Funding of First Nations’ core institutions
	     250
	     380

	 Total Financial Benefits to First Nations
	$6,020
	$6,630

	Costs to other British Columbians
	
	

	A. Provincial Government Costs


	
	

	· Provincial share of cash, cash equivalent and resource revenues to First Nations
	$  640
	$1,330

	· Pre-treaty costs
	    780
	     750

	· Implementation costs
	 1,040
	     980 

	· Costs to third parties for purchase of tenures
	     190
	       80 

	· Reduction in provincial program costs
	   (740)
	 (1,710) 

	
	$1,910
	$ 1,430

	B. Other British Columbians Costs


	
	

	· Provincial taxpayers’ share of net Federal costs
	     200
	      (60)

	Total Financial Costs to other British Columbians
	$2,110
	$ 1,370

	Total Net Financial Benefits to British Columbia
	$3,910
	$5,260


Table 8

An Example of a Multi-Goal Analysis: B.C Salmon Fishery
	
	
	Alternative Policies

	Goals
	Criteria
	Current Policy: Continued Implementation of the Mifflin Plan
	Harvesting Royalties and License Auction (Pearse Plan)
	River-Specific Exclusive Ownership Rights
	Individual Transferable Quotas to Current License Holders

	Efficient Resource Use
	Impact on Rent Dissipation
	Poor — large negative net present value
	Good — considerable improvement over status quo
	Very good — major improvement over status quo, lowest cost technology
	Good — considerable improvement over status quo

	Protection
	Impact on the Number of Viable Runs
	Poor — high risk  
	Poor — continued risk for vulnerable runs
	Good — very good except possibly for Fraser River
	Reasonable (provided "share" quotas used)

	Equitable Distribution
	Fairness to Current License Holders
	Good
	Good 
	Depends upon compensation for licenses
	Very good

	
	Fairness to Native Fishers
	Neutral, good for incumbents
	Neutral, good for incumbents
	Good 
	Neutral, very good for incumbents

	
	Fairness to Taxpayers
	Poor, large net costs
	Excellent after phase-in
	Excellent
	Poor, but depends on fees


Source: (Schwindt, Vining and Weimer 2003)

Table 9

Multi-Goal Analysis of Alternative Routes Between Vancouver and Squamish
	COST and IMPACT  FACTORS

1 = least preferable to 5 = most preferable
	ROUTE OPTIONS

	
	Highway

99 North

upgrade
	Capilano

River
	Seymour

River
	Indian Arm

/Indian River
	Hybrid Seymour-Indian River

	FINANCIAL ACCOUNT

· Capital cost
	
	
	
	
	

	       - route cost
	5
	3
	1
	1
	2

	       - link to Provincial network
	5
	3
	3
	1
	3

	       - network upgrade cost
	4
	4
	4
	2
	4

	· Added operating/maintenance cost
	5
	4
	3
	1
	4

	· Traffic disruption cost
	1
	4
	5
	4
	5

	CUSTOMER SERVICE ACCOUNT

· User travel time reduction
	3
	5
	5
	2
	5

	· System integration
	3
	3
	3
	5
	3

	· Mode shift potential
	5
	3
	3
	1
	3

	· Timing of benefits
	5
	1
	1
	1
	1

	· Vehicle operating cost reduction
	5
	4
	3
	3
	3

	· Accident cost reduction
	5
	5
	5
	5
	5

	ECONOMIC DEVELOPMENT ACCOUNT

· developable land accessed
	5
	3
	1
	1
	1

	· interior interaction
	2
	2
	2
	2
	2

	· generated travel
	3
	3
	3
	5
	3

	SOCIAL ACCOUNT

· urban land use impact
	3
	3
	3
	2
	3

	· park/recreation impact
	4
	4
	3
	1
	3

	· First Nations impact
	4
	4
	3
	1
	3

	· consistency with regional growth plans
	5
	3
	3
	1
	3

	· emergency route
	1
	2
	3
	5
	4

	ENVIRONMENTAL ACCOUNT

· watershed impact
	5
	1
	1
	3
	3

	· geotechnical concern
	3
	5
	1
	1
	1

	· physical env. impact
	3
	2
	2
	1
	2

	· avalanche concern
	5
	4
	2
	1
	1

	· archaeology
	5
	3
	2
	1
	2

	TOTAL
	94
	78
	65
	51
	69


Source: (Ministry of Transportation 2001,12).

Table 10

An Example of A Multi-Goal Valuation Matrix
	
	
	POLICY ALTERNATIVES

	
	
	Alternative
A
	Alternative
B
	Alternative
C

	
	Efficiency
(MNBA)
	$30M

3
	$43M

5
	$60M

8

	
	Revenue-Expenditure
Impact
	-$100M

8
	-$100M

8
	-$200M

3

	

GOALS
	Equity
	Medium

5
	Low

2
	High

7

	
	Pollution Reduced
	3.0%
 

7
	2.6%
 

4
	2.4% 

                          3    

	
	Impact on
Employees


	No Change

8
	10% Layoff



3
	Increased Workloads,
No Layoffs

5

	
	Sum of Equally-weighted Scores
	31
	22
	26


Table 11
Sample Goals/Criteria For Metachoice Alternatives
	
	Single Goal of
Efficiency
	Multiple Goals
(including Efficiency)

	
	NW
	NE

	




Comprehensive
Monetization of Efficiency
	
	CBA
Analysis
	
	
	Embedded CBA
Analysis
	

	
	
	   NPV

   Benefit-Cost Ratio

   IRR

   Payback Period


	
	
	NPV + Other Goals (Equity,        Human Dignity, Net Revenues)

Distributionally-Weighted          CBA

   Budget-Constrained CBA
	

	
	SW
	SE

	Less-than- Comprehensive
Monetization of Efficiency

	
	Efficiency
Analysis
	
	
	Multi-Goal
Analysis
	

	
	
	Cost Analysis  

Social Costing

Revenue Analysis

Effectiveness Analysis

Revenue-Expenditure Analysis

Economic Impact Analysis

CEA

Qualitative CBA

MNBA

MNBA+ (MBA plus intangible impacts)  
	
	
	   Additive Utility Rule 

   Product of Utility Rule
   Qualitative Assessment

   Satisfycing

   Lexicographic ordering
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� The authors would like to thank Diane Forbes for finding many excellent examples. This chapter builds upon, and discusses in a Canadian context, a model forthcoming in Vining and Boardman (2006).


� This is to not to argue that this is the only kind of policy analysis nor that other forms of policy analysis are not valuable. Mayer et al. (2004), for example, argue there are six kinds (‘activities’) of policy analysis: (1) research and analysis, (2) design and recommend, (3) provide strategic advice, (4) clarify arguments and values, (5) democratize, and (6) mediate. Our concern overlaps largely only with their (2) and (3). 


� In practice, there is considerable confusion on the distinction between ex ante evaluation and ex post evaluation. Many of the techniques described in this paper can also be used in ex post analysis, but the major focus of this paper is on ex ante analysis (see Boardman, Mallery and Vining 1994; Boardman et al. 2001, 2-5 and Howlett and Linquist in this volume).


� The concave shape of the GPF indicates that society has to give up greater amounts of allocative efficiency to increase equity as the level of equity increases.


�  A goal can always be reformulated as a constraint. 


� It is important not to confuse goals in the sense used here with implementation ‘goals’ which are actually statements of intended policies or specific impact categories that are used to measure achievement of goals; see Weimer and Vining (2005, 343-356, 363-379).


�  Agency costs may or may not be included.


� For relatively recent examples from B.C., see Levelton, Kershaw and Reid (1966) on fuel cells, and Gray (2002) and InterVISTAS Consulting Inc. (2002) concerning the 2010 Winter Olympic and Paralympics Games.


� CEA is actually a special case of productivity analysis where the inputs are monetized.  In productivity analysis either the inputs are not weighted or some non-monetary weight, such as factor proportions, is used. If inputs are not weighted, the result is a simple average productivity measure, such as tons of garbage per employee. If they are weighted, the result is total factor productivity. 


� After a decision has been made, partial (range) monetization can be inferred. If the analyst/decisionmaker prefers C to A, then she values the intangible environmental protection impact of alternative C $9 million more than under alternative A. 


� Where there is more than one additional goal, most of the operational heuristics relating to Multi-Goal Analysis (see below) apply.


� In this case they are clearly referring to Multi-Goal Analysis rather than simply an unwillingness to monetize efficiency impacts.


� Sometimes equity is expressed as a constraint. 


� Harberger (1997) argues against distributional weights and in favor of ‘basic needs externalities.’ As this adjustment is based on ‘donor’ valuations, it can be thought of as Cost-Benefit Analysis.


� For an example of a socio-economic analysis, see ARA Consulting Group (1995). This report was prepared for the British Columbia Ministry of Forests. It included an economic impact analysis that focused on employment and employment income, provincial government revenue-expenditure analysis, and other impacts including regional job gains or losses, First Nations impacts, environmental impacts. Also see Marvin Shaffer & Associates Ltd. (1992) for a comprehensive socio-economic analysis of the Kispiox Timber Supply Area.


�  The distinction between prediction and valuation tends to be obscured in CBA by the fact that prediction and valuation stages are often combined, or at least not discussed separately.





