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Executive Summary 

Investing in global health and development requires making difficult choices about what initiatives to 

fund and what level of resources to devote to each initiative. Methods of economic evaluation, including 

cost-effectiveness analysis (CEA) and benefit-cost analysis (BCA), are well-established and widely-used to 

quantify and compare the impacts of alternative investments. In combination with other types of 

information, these evaluations provide useful evidence to support decision-making. 

 

Background 

To increase the comparability of these analyses, improve their quality, and expand their use, the Bill and 

Melinda Gates Foundation (BMGF) is supporting the development of guidelines for economic evaluation 

of investments in health and development, particularly in low- and middle-income countries. These 

guidelines include principles, methodological specifications, and reporting standards. In combination, 

they provide a reference case to encourage the completion of high-quality, transparent, and consistent 

evaluations that address the needs of decision-makers and other stakeholders. 

 

The first phase of this effort involved developing the International Decision Support Initiative (iDSI) 

Reference Case. The iDSI Reference Case provides general guidance on the overall framework for 

economic evaluation as well as specific guidance on the conduct of CEA. It includes 11 principles, 

summarized in Figure ES.1 on the following page. These principles are supported by a series of 

methodological specifications and reporting standards that guide their implementation.1 

 

This report supports the second phase of this effort, which involves expanding the iDSI Reference Case 

to address BCA. Most of the principles in Figure ES.1, and the associated methodological specifications 

and reporting standards, are equally applicable to both CEA and BCA; the changes needed to encompass 

BCA are relatively small in many areas. The exceptions are Principle 4 (measurement of health impacts) 

and Principle 7 (measurement of non-health impacts), which in turn may have implications for the 

implementation of Principle 11 (equity considerations). In addition, given ongoing debates regarding the 

appropriate use of discounting in both CEA and BCA, further exploration of approaches for 

implementing Principle 6 (time horizon and discount rate) seems desirable. Thus, these four areas are 

the primary focus of the scoping work for the BCA reference case. This scoping work will be used to 

identify the specific topics that will be targeted for more detailed exploration of methodological options, 

as well as the policy areas that will be addressed in the supporting case studies. 

 

  

                                                           
1 More information on the iDSI Reference Case is available at: http://www.idsihealth.org/knowledge_base/the-
reference-case-for-economic-evaluation/.  

http://www.idsihealth.org/knowledge_base/the-reference-case-for-economic-evaluation/
http://www.idsihealth.org/knowledge_base/the-reference-case-for-economic-evaluation/
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Figure ES.1: iDSI Reference Case Principles 

Statements of Principle 

1. Transparency: An economic evaluation should be communicated clearly and transparently to enable the 
decision maker(s) to interpret the methods and results.  

2. Comparators: The comparator(s) against which costs and effects are measured should accurately reflect the 
decision problem. 

3. Evidence: An economic evaluation should consider all available evidence relevant to the decision problem. 
4. *Measure of Health Outcome: The measure of health outcome should be appropriate to the decision 

problem, should capture positive and negative effects on length of life and quality of life, and should be 
generalizable across disease states. 

5. Costs: All differences between the intervention and the comparator in expected resource use and costs of 
delivery to the target population(s) should be incorporated into the evaluation. 

6. *Time horizon and discount rate: The time horizon used in an economic evaluation should be of sufficient 
length to capture all costs and effects relevant to the decision problem; an appropriate discount rate should 
be used to discount cost and effects to present values. 

7. *Non-health effects and costs outside health budget (perspective): Non-health effects and costs associated 
with gaining or providing access to health interventions that do not accrue to the health budget should be 
identified when relevant to the decision problem. All costs and effects should be disaggregated, either by 
sector of the economy or to whom they accrue. 

8. Heterogeneity: The cost and effects of the intervention on subpopulations within the decision problem 
should be explored and the implications appropriately characterized. 

9. Uncertainty: The uncertainty associated with an economic evaluation should be appropriately characterized. 
10. Constraints: The impact of implementing the intervention on the health budget and on other constraints 

should be identified clearly and separately. 
11. *Equity considerations: An economic evaluation should explore the equity implications of implementing the 

intervention. 

* Primary areas for potential additional methodological development as part of BCA reference case. 

 

The expansion of the iDSI Reference Case to include BCA also expands the types of interventions to 

which it is likely to be applied. Development of the iDSI Reference Case focused on health technology 

assessment, typically understood as involving interventions to prevent or treat particular health 

conditions generally within the healthcare system. The addition of BCA to the reference case extends its 

focus to other types of interventions, which may have significant non-health as well as health 

consequences. For example, policies to increase agricultural yields and improve access to clean water 

may have significant ecological effects as well as impacts on health. 

 

In particular, BMGF divides its international investments into two main program areas, Global Health 

and Global Development. As illustrated in Figure ES.2, CEA is often used to address and support BMGF 

strategies in the Global Health division, including neglected infectious diseases, tuberculosis, human 

immunodeficiency virus (HIV), malaria, enteric and diarrheal diseases, and pneumonia. CEA is also used 

to support strategies within the Global Development division, particularly vaccine delivery. BMGF is 

interested in expanding the use of BCA in all of these areas as well as in additional strategy areas within 

its Global Development division. Its initial priorities in the later area include policies addressing the 

general integrated delivery of services, with a special focus on maternal, neonatal, and child health, 

family planning, and nutrition. Its subsequent priorities include water, sanitation, and hygiene, 
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agriculture, financial services for the poor, and potentially other areas such as education and polio 

eradication. 

 

Figure ES.2: BMGF Priorities for Analytic Development 

 

This report provides the results of the scoping phase of the effort to extend the reference case to 

address the use of BCA in these and other policy areas.2 It introduces the BCA framework, discusses the 

iDSI Reference Case in more detail, and explores current practices. Its goal is to aid in targeting 

subsequent work on those areas where more investigation is most needed. The next steps include 

investigating methodological options in selected areas as well as conducting case studies to test their 

application. 

  

                                                           
2 More information on this project is available at: https://sites.sph.harvard.edu/bcaguidelines/.  

https://sites.sph.harvard.edu/bcaguidelines/
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Benefit-Cost Analysis Framework 

Both CEA and BCA address the overarching goal of providing information on policy impacts to encourage 

evidence-based decision-making. Both typically use similar framing, focusing on comparing the impacts 

of alternative policies (often including the option of no action). They also generally use the same 

approaches for estimating costs. What distinguishes BCA is its emphasis on explicitly accounting for all 

policy outcomes and valuing them in monetary terms to the extent possible. Money is not important per 

se. Rather, it is used as a convenient and well-established measure of exchange that allows comparison 

of disparate impacts. BCA uses these measures to explore the extent to which those affected are willing 

to trade off consumption of other goods and services for various policy outcomes. 

 

The definition of value used in BCA is derived from welfare economic theory. Two key assumptions are 

particularly important in this context. The first is the concept of “opportunity cost.” Using resources 

(such as labor or raw materials) for one purpose means that they are not available for other productive 

uses. Thus the value of a resource is determined by its most productive or beneficial use. 

 

The second is “consumer sovereignty.” Conventional BCA attempts to determine whether consumers in 

the aggregate judge themselves better off with a policy or without. That is, analysts attempt to use the 

preferences of the affected population rather than a decision-maker’s or others’ judgments about the 

effects of the policy on individuals’ wellbeing. Choosing to purchase a good or service presumably 

indicates that an individual values that item more than the other things he or she could have used that 

money to buy. Thus the amount of money individuals are willing to exchange for a good or service is 

used to estimate its value; i.e., the opportunity cost of not providing it.  

 

Although BCA has normative foundations, one can disagree with its underlying principles and still find 

the information it provides useful. It is rarely, if ever, the sole basis for decisions. Policy goals often 

involve considerations other than the preferences of those affected. Some important consequences may 

be difficult to quantify due to gaps or inconsistencies in the scientific evidence or other issues. In 

addition, choices are often constrained by a variety of legal, technical, budgetary, and other factors. 

However, decision-makers and other stakeholders are likely to be interested in understanding the 

preferences of the affected population even if the choice is ultimately made on other grounds, and 

hence will often find the information a BCA provides useful. 

 

Current Guidance and General Practices 

In our scoping work, we reviewed available BCA guidance and examples of BCAs addressing selected 

policy areas. We found that the guidance largely addresses high-income settings. While the guidance 

documents generally agree on basic principles, they differ in their detailed recommendations. For 

example, all focus on the use of BCA as an aid to decision-making rather than as the sole basis for 

decisions, and indicate that individual willingness to pay (WTP) is the appropriate measure of value. 

However, they make differing recommendations on the parameter values to be applied and on which 

proxy methods should be used when WTP estimates are not available. 

 



Review Draft: May 2017 

viii 
 

The BCAs we reviewed focused on interventions in selected policy areas in low- and middle-income 

countries. Several used approaches that are less consistent with the general BCA framework than the 

approaches recommended in the guidance documents. For example, some relied on estimates of lost 

earnings to value mortality risk reductions, rather than on the WTP measures recommended in the 

available guidance. These WTP estimates, which are typically expressed as the value per statistical life 

(VSL), more comprehensively measure the nonfinancial as well as the financial consequences of changes 

in mortality risks, such as the value individuals place on the joy of living. 

 

Conclusions and Implications 

The goal of this report is to aid us in targeting subsequent work on those areas where it is most needed. 

We are now circulating the report for public comment and will discuss it in a May 11, 2017 Scoping 

Workshop (for more information, see https://sites.sph.harvard.edu/bcaguidelines/).The next steps 

include drafting papers that investigate the methodological options in selected areas in more detail, as 

well as conducting case studies. The methods papers will address the valuation of selected outcomes, 

and will describe the conceptual framework, review the relevant literature, and suggest analytic 

approaches that can be feasibly implemented in the near-term and reflect current best practices. They 

will also identify priorities for future research. 

 

The case studies will be used to demonstrate the effects of the different choices discussed in the 

methods papers, focusing on the BMGF priority areas. The starting point will likely include completed 

CEAs that adhere as closely as possible to the iDSI Reference Case requirements. Such case studies will 

compare CEAs and BCAs of the same intervention, identifying the major differences between the 

application and findings of each approach. The case studies will likely also include testing the effect of 

different methodological choices on the conclusions of previously completed BCAs. 

 

We will then develop step-by-step guidance that implements the resulting recommendations, 

supplementing and amending the existing iDSI Reference Case to address BCA. This guidance will build 

on the methods papers and include illustrations from the case studies. It will be freely available online 

and designed to be easily updated as new research becomes available and methods are further 

developed. 

 

The results of this scoping report suggest that more work is needed to develop consensus on the general 

approaches to be used to value health and non-health outcomes related to the priority areas illustrated 

in Figure ES.2. In addition, more work is needed to define the approach and specific rates to be used for 

discounting. In terms of equity assessment, the results suggest that in BCA, as in CEA, the need to 

describe the distribution of the effects along with the estimates of net benefits requires greater 

emphasis. 

Ultimately, this project is intended to aid analysts, decision-makers, and other stakeholders in 

distinguishing the types of problems and the types of decision-making contexts where BCA is likely to be 

most useful. It will aid in understanding the implications of different methodological choices; in 

developing high quality analyses that are consistent and comparable; and in clearly communicating the 

results and their implications. It will also identify priorities for future work, including dissemination, 

https://sites.sph.harvard.edu/bcaguidelines/


Review Draft: May 2017 

ix 
 

technical assistance, and primary research. To reach these goals, substantial stakeholder engagement is 

necessary to ensure that what results meets their needs. Throughout the project, we will be soliciting 

input from stakeholders, including comments on this and other reports. More information on these 

activities is available on our website.  
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Chapter 1: Introduction 

Investing in global health requires making difficult choices about what initiatives to fund and what level 

of resources to devote to each initiative. Methods of economic evaluation, including cost-effectiveness 

analysis (CEA) and benefit-cost analysis (BCA), are well-established and widely-used approaches for 

quantifying and comparing the impacts of alternative investments.1 The results of these evaluations can 

be combined with information on non-quantifiable effects, ethical implications, legal, technical, 

budgetary, and political constraints, and other factors, to provide the evidence-base for decision-

making. 

 

However, if not well-conducted and clearly reported, economic evaluations can lead to erroneous 

conclusions; differences in analytic methods and assumptions can obscure important differences in 

impacts. To increase the comparability of these evaluations, improve their quality, and expand their use, 

the Bill and Melinda Gates Foundation (BMGF) is supporting the development of guidelines for 

economic evaluation, focusing on its use to address investments in health and development in low- and 

middle-income countries. These guidelines include principles, methodological specifications, and 

reporting standards. In combination, they provide a reference case to encourage the completion of high-

quality, transparent, and consistent evaluations that address the needs of decision-makers and other 

stakeholders. 

 

BMGF initiated the first phase of this effort in 2013; that phase resulted in the International Decision 

Support Initiative (iDSI) Reference Case for economic evaluation (NICE International 2014, Wilkinson et 

al. 2016).2 The iDSI Reference Case provides general guidance as well as guidance for the conduct of 

CEA; the iDSI team is now testing its implementation through a series of pilot projects.  

 

The second phase involves expanding the reference case to address BCA. This report provides the initial 

results of our scoping work for that phase.3 It provides background information and explores current 

practices, so that the results can be used to target future efforts on those areas where more work is 

most needed. These future efforts include developing methods papers and cases studies to explore the 

analytic options, then developing specific reference case guidelines that reflect the conclusions of that 

work. Throughout this effort, we are soliciting substantial feedback from decision-makers, practitioners, 

and other stakeholders to ensure that the results meet their needs. 

 

This initial chapter introduces the BCA framework, summarizes the iDSI Reference Case, and provides an 

overview of the project. In Chapter 2, we discuss the theoretical foundations that underlie the conduct 

of BCA as well as some practical considerations. Chapter 3 reviews existing BCA guidance and general 

practices, and Chapter 4 reviews completed BCAs in selected policy areas. Chapter 5 then discusses 

                                                           
1 “Benefit-cost analysis” and “cost- benefit analysis” can be used interchangeably; we use the term “benefit-cost 
analysis” to emphasize that the goal is to identify investments that maximize net benefits (benefits minus costs). 
2 More information on the iDSI Reference Case is available at: http://www.idsihealth.org/knowledge_base/the-
reference-case-for-economic-evaluation/.  
3 More information on this project is available at: https://sites.sph.harvard.edu/bcaguidelines/.  

http://www.idsihealth.org/knowledge_base/the-reference-case-for-economic-evaluation/
http://www.idsihealth.org/knowledge_base/the-reference-case-for-economic-evaluation/
https://sites.sph.harvard.edu/bcaguidelines/
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barriers, challenges, and opportunities related to increasing and improving the conduct of BCA.. Chapter 

6 concludes, summarizing the findings from the previous chapters and discussing their implications. The 

appendices provide more detailed information on several topics. 

1.1 BCA Framework 

BCA and CEA are both designed to inform policy and other decisions, by providing evidence on the costs 

and consequences of investments.4 The primary difference is that in CEA, the costs of an investment are 

typically divided by a single outcome measure, often quality-adjusted life years (QALYs) gained or 

disability-adjusted life years (DALYs) averted. In contrast, in BCA all impacts are measured in monetary 

units, including both health and non-health outcomes. Whether BCA and/or CEA is conducted depends 

on the nature of the problem to be addressed, the decision-making context, and the needs of decision-

makers and other stakeholders. 

 

By using money as a common metric to value all outcomes, BCA in principle allows the simultaneous, 

integrated consideration of multiple consequences, providing information on the intensity as well as the 

direction of preferences. Money is not important per se; rather it is used as a convenient measure of the 

trade-offs individuals and societies are willing to make. In BCA as in the marketplace, money is a well-

established measure of the rate of exchange. By purchasing a particular good or service, an individual 

forgoes the ability to use that money to purchase other things; the individual presumably values what 

he or she has purchased at least as much as the other goods or services he or she could have used that 

money to buy. 

 

Denoting values in monetary terms mimics the actual trade-offs implicit in most policy decisions. If a 

country or other funder chooses to spend more on one initiative, it will have fewer resources available 

to devote to other purposes – including other initiatives that address the same or similar problems. 

Economic evaluation addresses these trade-offs, considering how to best allocate labor, materials, and 

other resources to promote societal welfare.  

 

Because of data gaps and inconsistencies, uncertainty about likely consequences, and other factors, the 

results of any analysis will depend in part on the methods and assumptions used. As a result, differences 

in the consequences of alternative investments can be obscured by differences in evaluation methods 

and assumptions, potentially leading to widely varying conclusions regarding the desirability of a 

particular policy. To be useful for evidence-based decision-making, analysts must use similar approaches 

so that the results are comparable, clearly conveying the rationale for any differences in approach and 

the implications of these differences for decision-making. The methods and assumptions must be firmly 

anchored in high-quality research and clearly communicated, so that users can have confidence in the 

results. Because it is not feasible to evaluate every possible policy with every possible setting within a 

single study, consensus is needed on methods and assumptions to allow for the comparison of results 

across studies. 

                                                           
4 We use the term “policy” throughput this report as a generic term to include projects, programs, interventions, 
and other actions that affect the wellbeing of multiple individuals in a society. 
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As conventionally conducted, BCA consists of seven basic components; distributional analysis is a 

desirable eighth component, as illustrated in Figure 1.1. While shown as a sequential process, in reality 

these steps are iterative. As analysts acquire additional information and review their preliminary 

findings, they often revisit and revise earlier decisions to reflect improved understanding of the issues. 

In addition, a well-conducted analysis will include information on non-quantified effects and other 

uncertainties – addressing the extent to which these uncertainties affect the likelihood that a particular 

policy yields positive net benefits or the relative ranking of the policy options. 

 

Figure 1.1: BCA Components 

 

We briefly introduce each component below. 

 

(1) Define the problem: This may, for example, involve more effectively preventing the transmission of 

malaria, reducing the prevalence of waterborne diseases, or increasing infant survival rates.  

 

2) Identify policy options 

6a) Estimate costs 6b) Estimate benefits 

7) Calculate net benefits 

5) Predict policy responses 
4) Predict baseline conditions 

(comparator) 

8) Estimate the distribution 

3) Determine standing 

(perspective) 

1) Define the problem 
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(2) Identify policy options: While many studies only assess a single option for addressing the problem, 

considering a reasonable number of feasible alternatives is often useful. Evaluating only one policy 

option can lead decision-makers to ignore others that may be more cost-beneficial. 

 

(3) Determine who has standing (perspective): i.e., whose benefits and costs count. The analysis may, 

for example, consider impacts on only those who reside or work in a specific country or region. This 

concept is similar to the concept of “perspective” in CEA. For example, a CEA may be conducted from 

the societal perspective, in which case all impacts are included, or from the perspective of the health 

care sector, in which case only the impacts on that sector are considered. 

 

When the question of standing or perspective raises difficult issues, it is often useful to report the 

results at different levels of aggregation. For example, the results could be reported for a specific region 

and for the country as a whole, or for the health care system alone and for society at large.  

 

(4) Predict baseline conditions (comparator): Each option is typically compared to a “no action” baseline 

that reflects predicted future conditions in the absence of the policy, although other comparators may 

at times be used. The baseline should reflect expected changes in the status quo. For example, the 

health of the population and its size and composition may be changing, and the economy may be 

evolving, in ways that will affect the incremental impact of the policy.  

 

BCA is frequently conducted from a prospective, ex ante perspective, before the policy is implemented. 

At times, it is also conducted from a retrospective, ex post perspective, after the impacts of the policy 

have materialized. The challenge is to separate the impacts of the policy from the impacts of other 

factors such as demographic changes and other policies, so as to understand what would have occurred 

in the absence of the policy of interest. 

 

(5) Predict policy responses: This component involves predicting the impacts of each option in 

comparison to the baseline or other comparator. One challenge is ensuring that changes likely to occur 

under the baseline are not inappropriately attributed to the policy; another is understanding the causal 

pathway that links the policy to the outcomes of concern. The goal is to represent the policy impacts as 

realistically as possible. Note that this component focuses on the changes in behavior and physical 

impacts attributable to the policy, while the following component focuses on the monetary value of 

these impacts. For example, these responses might include specific changes in medical treatment; the 

monetary costs and benefits of these treatment changes would be estimated under component 6.  

 

(6) Estimate costs and benefits: Whether an impact is categorized as a “cost” or “benefit” is arbitrary 

and varies across BCAs.5 One intuitively appealing option, which we follow in this report, is to distinguish 

                                                           
5 As long as the sign is correct (positive or negative), the categorization of an impact as a cost or a benefit will not 
affect the estimate of net benefits, but will affect the ratio of benefits to costs. If categorized inconsistently, 
benefit-cost ratios, total costs, and total benefits cannot be compared across analyses.  
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between inputs and outputs. In this case, costs are the required inputs or investments needed to 

implement and operate the policy – including real resource expenditures such as labor and materials, 

regardless of whether these are incurred by government, firms, or individuals. Benefits are then the 

outputs or outcomes of the policy; i.e., the changes in welfare such as reduced risk of death, illness, or 

injury. Under this framework, counterbalancing effects should be assigned to the same category as the 

impact they offset. For example, “costs” might include expenditures on improved technology as well as 

any cost-savings that result from its use; “benefits” might include the reduction in disease incidence as 

well as any offsetting risks, such as adverse reactions to vaccines. This categorization is illustrated in 

Figure 1.2. 

 

Figure 1.2: Categorization of Impacts as Costs or Benefits 

 

(6a) Estimate costs 

When estimating costs, analysts typically concentrate on the reallocation of resources required to 

implement the policy; i.e., the opportunity costs of using labor, materials, and other resources to carry 

out the policy rather than for other purposes. These costs may be incurred by private enterprises, 

government agencies, nongovernmental organizations, other nonprofits, or individuals. Analysts often 

estimate direct costs based on market prices.6 At times, policy impacts may be large enough to 

significantly affect these prices, in which case the effects on market supply and demand also should be 

considered.  

 

(6a) Estimate benefits  

When estimating benefits, prices generally can be used to value marketed goods or services, such as 

increased agricultural yields or labor market participation. However, improved health and longevity as 

well as environmental quality and changes in the use of non-work time require the application of 

nonmarket valuation methods. These methods estimate individual willingness to pay (WTP) based on 

revealed or stated preferences. Revealed preference studies use market transactions or observed 

behavior to estimate the value of related goods. For example, the value of mortality risk reductions can 

be estimated based on the tradeoff between wages and job-related risks, controlling statistically for 

other influencing factors. Stated preference methods instead use surveys to ask respondents to indicate 

their WTP under hypothetical scenarios. We discuss these methods in more detail in Chapter 2. 

                                                           
6 Estimating costs involves addressing a number of difficult issues, particularly in cases where markets are 
distorted, externalities are not included in market prices, or policies have significant economy-wide effects. These 
issues are outside the scope of the current project, but are addressed by the iDSI Reference Case and other 
ongoing efforts. 

 

Costs = policy inputs = net 

value of labor, materials, and 

capital used to implement and 

operate the policy. 

Benefits = policy outputs = net 

value of changes in health and 

longevity and other outcomes 

attributable to the policy. 
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 (7) Calculate net benefits: The final step in the BCA involves comparing costs and benefits. The results 

are often reported as net benefits (benefits minus costs). Ratios may also be used, but must be 

constructed and interpreted with care. For comparison of ratios to be meaningful, analyses must use 

consistent approaches to categorize impacts as benefits or costs. The scale of the impacts must also be 

considered.7 

 

As part of this calculation, future year impacts are typically discounted to reflect time preferences as 

well as the opportunity costs of investments made in different periods. This discounting reflects the 

general desire to receive benefits as soon as possible and to defer costs. Conventionally, benefits and 

costs are discounted at the same rate. 

 

(8) Estimate the distribution: While often considered to be outside the BCA framework, the distribution 

of the impacts is frequently important to decision-makers and other stakeholders. At minimum, the 

analysis should include descriptive information on how the costs and benefits are likely to be allocated 

across groups of concern (e.g., individuals in different income quintiles, age groups, ethnic groups, or 

geographic regions, or with differing degrees of vulnerability or susceptibility). At times, analysts 

supplement this descriptive information by applying weights (or a social welfare function) to the net 

benefits that accrue to different groups, to reflect distributional preferences. 

 

Note that evaluating the distribution of benefits or of costs alone is insufficient for evaluating equity. A 

policy that provides large benefits to the poor, but also imposes large costs on the same people, will not 

improve their wellbeing if the costs outweigh the benefits. Moreover, its equity implications are quite 

different than those of a policy with a similar distribution of benefits that instead imposes costs on the 

wealthy. 

 

To provide useful information for decision-making, the analysis should quantify all potentially significant 

benefits and costs to the greatest extent possible, even if it is only possible to express the results as 

wide ranges. Where quantification is infeasible, the analysis should describe the impact and its likely 

direction and magnitude qualitatively. In this context, “significant” should be defined to include both 

impacts that are large enough to affect the determination of whether net benefits are positive, and 

impacts that are of interest to decision-makers even if they are not large. In the absence of such 

information, decision-makers and other stakeholders will likely weight non-quantified effects in a 

manner consistent with their own (unarticulated and perhaps unconscious) beliefs, without sufficiently 

probing the rationale or the weighting. 

 

                                                           
7 For example, the ratio of $1 in costs to $10 in benefits is equivalent to the ratio of $10 in costs to $100 in 
benefits, yet the second policy would yield larger net benefits. Moreover, as noted earlier, ratios are sensitive to 
whether components are classified as benefits or costs: for a policy with health benefits B, resource costs C, and 
other adverse effects on individuals X, the benefit-cost ratio is (B-X)/C if X is categorized as a negative benefit and 
B/(C+X) if X is categorized as a cost. The net benefits, B - C - X, do not depend on whether X is considered a 
negative benefit or a cost. 
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To implement the BCA framework, analysts should begin by listing all potential impacts, then use 

screening analysis to identify the impacts most in need of further investigation. Screening analysis relies 

on available information and simple assumptions to provide preliminary information on the direction 

and magnitude of effects. It aids analysts in identifying the impacts that are most likely to be significant, 

in justifying decisions to exclude impacts from more detailed analysis, and in determining where 

additional research is most needed to reduce uncertainty. Analysts often revisit and revise earlier steps 

in the analysis as they learn more. For example, they may determine that different options should be 

considered, or that additional impacts are in need of detailed assessment. 

1.2 The iDSI Reference Case 

This project builds on the existing iDSI Reference Case commissioned by BMGF, which addresses 

economic evaluation of health-related interventions, particularly in low- and middle-income countries 

(NICE International 2014, Wilkinson 2016). The iDSI Reference Case focuses both on general principles 

that apply to all types of economic evaluation and on specific issues that arise in the CEA context. The 

authors note that, 

 

[a] reference case guides the planning, conduct, and reporting of economic evaluations so that 

both the approach to the analysis and the presentation of the results are coherent, transparent, 

and consistent. But more than this, a reference case goes beyond recommendations of good 

practice methodology and analytics and constitutes an explicit position statement on a range of 

scientific and social values inherent in the practice of economic evaluation. A major motivation 

for using a reference case is that it enables institutions or individuals wanting to use economic 

evaluation to inform their decisions to do so in full knowledge of its limitations and relevance to 

the decision problem at hand. (Wilkinson et al. 2016, p. 922) 

 

The iDSI Reference Case is designed to be “an aid to thought, not a substitute for it, and should not be 

followed slavishly without regard to context, culture, or history” (Wilkinson et al. 2016, p. 921). The 

authors note that “it enables decisionmakers to apply personal, institutional, or political value 

judgments with knowledge of the likely consequences…” (Wilkinson et al. 2016, p. 923). They indicate 

that, 

 

[t]he iDSI Reference Case should not be applied inflexibly; rather it should be used to optimize the 

use of specific methods and existing evidence to produce useful and high-quality analyses. When 

it is not possible to adhere to particular principles specified in the iDSI Reference Case, analysts 

are asked to document their reasons. (Wilkinson et al. 2016, p. 923) 

 

The resulting iDSI recommendations include 11 principles, listed in Figure 1.3, each of which is 

supported by methodological specifications and reporting standards (see Appendix A).8  

                                                           
8 The details of the iDSI Reference Case have been evolving as a result of continuing experimentation with its 
implementation. Figure 1.3 and Appendix A include the most recent version as of February 2017, based on 
personal communication with Thomas Wilkinson of iDSI. 
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Figure 1.3: iDSI Reference Case Principles 

Statements of Principle 

1. Transparency: An economic evaluation should be communicated clearly and transparently to enable the 
decision maker(s) to interpret the methods and results.  

2. Comparators: The comparator(s) against which costs and effects are measured should accurately reflect the 
decision problem. 

3. Evidence: An economic evaluation should consider all available evidence relevant to the decision problem. 
4. Measure of Health Outcome: The measure of health outcome should be appropriate to the decision 

problem, should capture positive and negative effects on length of life and quality of life, and should be 
generalizable across disease states. 

5. Costs: All differences between the intervention and the comparator in expected resource use and costs of 
delivery to the target population(s) should be incorporated into the evaluation. 

6. Time horizon and discount rate: The time horizon used in an economic evaluation should be of sufficient 
length to capture all costs and effects relevant to the decision problem; an appropriate discount rate should 
be used to discount cost and effects to present values. 

7. Non-health effects and costs outside health budget (perspective):  non-health effects and costs associated 
with gaining or providing access to health interventions that do not accrue to the health budget should be 
identified when relevant to the decision problem. All costs and effects should be disaggregated, either by 
sector of the economy or to whom they accrue. 

8. Heterogeneity: The cost and effects of the intervention on subpopulations within the decision problem 
should be explored and the implications appropriately characterized. 

9. Uncertainty: The uncertainty associated with an economic evaluation should be appropriately characterized. 
10. Constraints: The impact of implementing the intervention on the health budget and on other constraints 

should be identified clearly and separately. 
11. Equity considerations: An economic evaluation should explore the equity implications of implementing the 

intervention. 

 

Many of the principles, methodological specifications, and reporting standards included in the iDSI 

Reference Case apply equally to BCA and CEA, and hence are not a major focus of this project. Rather, 

we focus primarily on issues that fall under Principle 4 (measurement of health impacts) and Principle 7 

(measurement of non‐health impacts), which in turn have implications for the implementation of 

Principle 11 (equity). Within each principle, we focus on the monetary valuation of related outcomes, 

including fatal and non-fatal health impacts, non-health impacts, and distributional effects. In addition, 

given ongoing debates regarding the appropriate use of discounting, we are collaborating with a team 

from the University of York Centre for Health Economics to further explore issues related to Principle 6 

(time horizon and discount rate). 

 

More specifically, in Figure 1.4, we summarize the ways in which this project will supplement the iDSI 

reference case and address the differences between CEA and BCA. As indicated by the table, minor 

changes may be needed in the phrasing or framing of Principles 1, 2, 3, 5, 8, 9, and 10 and the associated 

methodological specifications and reporting standards. Our focus is primarily on Principles 4, 6, 7, and 

11 as noted above and indicated by the asterisks. This scoping report is intended to aid in determining 

the specific issues that we will address within these four areas. 
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Figure 1.4: Relationship of iDSI Reference Case to Current Project 

Principle Applicability 

1. Transparency  Applies equally to CEA and BCA. 

2. Comparators 

Applies equally to CEA and BCA. However, because BCA may be more often used to 

address interventions outside of the health care system, other alternative comparators 

may be of interest. In addition, the summary measure used in BCA is net benefits (or, at 

times a benefit-cost ratio) rather than an incremental cost-effectiveness ratio. 

3. Evidence  Applies equally to CEA and BCA. 

4. Measure of Health 

Outcome* 

General principles, methodological specifications, and reporting standards apply equally 

to CEA and BCA. However, for BCA, monetary measures are needed to value health 

outcomes, rather than nonmonetary measures such as DALYs averted or QALYs gained. 

5. Costs Applies equally to CEA and BCA. 

6. Time horizon and 

discount rate* 

Applies equally to CEA and BCA. However, appropriate discounting procedures will be 

further investigated. 

7. Non-health effects 

and costs outside health 

budget (perspective)* 

General principles, methodological specifications, and reporting standards apply equally 

to CEA and BCA. However, because BCA may be more often used to address 

interventions outside the health care system, impacts on other budgets may be of 

greater importance.a More significantly, BCA involves monetary valuation of non-health 

outcomes, which may receive less attention in CEA.b 

8. Heterogeneity 

Applies equally to CEA and BCA. However, in BCA both the costs and the benefits that 

accrue to different subgroups should be reported in monetary terms as well as in 

nonmonetary units (e.g., as cases of disease or DALYs averted). 

9. Uncertainty Applies equally to CEA and BCA. 

10. Constraints 

Applies equally to CEA and BCA. However, because BCA may be more often used to 

address interventions outside the health care system, impacts on other budgets may be 

of greater importance.a  

11. Equity 

considerations* 

Applies equally to CEA and BCA; however, different approaches may be used to 

evaluate equity given the application of monetary measures in BCA. 

Notes: 

Asterisks (*) identify principles that include considerations that are the primary focus of the current project, and 

that are explored in detail in this scoping report. 

a. These other budgets may involve private expenditures (e.g., by industry or individuals) as well as government 

expenditures. 

b. Non-health outcomes can be addressed in CEA by including their monetary value in the cost measure. BCA 

places a greater emphasis on including these values, both because it focuses more explicitly on valuing the full 

range of outcomes and because it is more often used to assess policies that have significant non-health as well as 

health impacts. 
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The shift from CEA to BCA also expands the applicability of the reference case to a wider range of 

policies. The iDSI Reference Case focuses on health technology assessment, typically understood as 

evaluating interventions to prevent or treat particular health conditions generally within the healthcare 

system. This project broadens that focus to consider other types of interventions, which may have 

significant non-health as well as health consequences. For example, policies to increase agricultural 

yields and improve access to clean water may have significant ecological effects as well as impacts on 

health. 

 

In particular, BMGF divides its international investments into two main program areas, Global Health 

and Global Development. As illustrated in Figure 1.5, CEA is often used to address and support BMGF 

strategies in the Global Health division, including neglected infectious diseases, tuberculosis, human 

immunodeficiency virus (HIV), malaria, enteric and diarrheal diseases, and pneumonia. CEA is also used 

to support strategies within the Global Development division, particularly vaccine delivery. BMGF is 

interested in expanding the use of BCA in all of these areas as well as in additional strategy areas within 

its Global Development division. Its initial priorities in the later area include policies addressing the 

general integrated delivery of services, with a special focus on maternal, neonatal, and child health, 

family planning, and nutrition. Its subsequent priorities include water, sanitation, and hygiene, 

agriculture, financial services for the poor, and potentially other areas such as education and polio 

eradication. 
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Figure 1.5: BMGF Priorities for Analytic Development 

 

1.3 Project Phases 

This project includes three phases: (1) the initial scoping work discussed in this report; (2) a series of 

methods papers and case studies; and (3) step-by-step guidance that implements the resulting 

reference case recommendations.9  

 

In this scoping report, we: 

  

 Discuss the relationship of this effort to the existing iDSI Reference Case and describe the overall 

BCA framework (Chapters 1 and 2). 

 Identify and evaluate available BCA guidance and examine key commonalities, differences, and gaps 

(Chapter 3). 

 Evaluate selected recent BCAs to better understand the diversity of data and methods used (Chapter 

4). 

                                                           
9 Information on related meetings and workshops, as well as draft products, is posted on our website 
https://sites.sph.harvard.edu/bcaguidelines/.  

https://sites.sph.harvard.edu/bcaguidelines/


Review Draft: May 2017 

21 
 

 Explore the major barriers, challenges and opportunities associated with improving and expanding 

the use of BCA (Chapter 5). 

 Discuss the implications of the results for the subsequent phases of this project (Chapter 6). 

In the appendices, we provide more detailed information on related issues.  

We will then prepare several methods papers and case studies. The methods papers will address specific 

topics related to expanding the iDSI Reference Case to encompass BCA, as discussed in this scoping 

report. These papers will describe the conceptual framework, review the relevant literature, and suggest 

analytic approaches that can be feasibly implemented in the near-term. They will also identify priorities 

for future research. 

 

The case studies will be used to demonstrate the effects of the different choices discussed in the 

methods papers, focusing on the priority areas identified in Figure 1.5. The starting point will include 

completed CEAs, to allow us to compare CEAs and BCAs of the same intervention and identify the major 

differences in application and the findings from each approach. The case studies will also include testing 

the effect of different methodological choices on the conclusions of previously completed BCAs. 

 

The final product will include easy-to-use, step-by-step guidance on implementing the BCA reference 

case that builds on the methods papers and includes illustrations based on the case studies. This 

guidance will be freely available online and designed to be easily updated as new research becomes 

available and methods are further developed. 

 

Ultimately, this project is intended to aid analysts, decision-makers, and other stakeholders in 

distinguishing the types of problems and the types of decision-making contexts where BCA is likely to be 

most useful. It will aid in understanding the implications of different methodological choices; in 

developing high quality analyses that are consistent and comparable; and in clearly communicating the 

results and their implications. It will also identify priorities for future work, including dissemination, 

technical assistance, and primary research. 

 

In the following chapters, we first discuss the theory and concepts that underlie this approach and 

explore some practical considerations. We then use this framework to organize our discussion of the 

available guidance documents and of the completed BCAs we review, as well as to focus our 

investigation of the opportunities, barriers, and challenges that need to be addressed to promote more 

and better analyses. 
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Chapter 2: Conceptual Framework 

Addressing the issues discussed in the previous chapter requires understanding the conceptual 

framework for BCA and key challenges related to its implementation. BCA is rooted in neoclassical 

welfare-economic theory and assumes that each individual is the best judge of his or her own welfare. 

Some conceptual challenges include both how to measure individual preferences and how to aggregate 

the resulting values across individuals. Other challenges are more pragmatic, such as how to estimate 

monetary values for specific outcomes from the existing empirical research.  

2.1 Theoretical Foundations 

A number of justifications for using BCA as part of decision-making about public policies have been 

offered. A textbook argument is that BCA identifies policies that improve social wellbeing, in the sense 

that they lead to more efficient use of economic resources to produce goods and services, thus 

expanding the “social pie” (the total quantity of goods and services available) and potentially enabling 

everyone to consume more. The distribution and possible reallocation of the pie can, in principle, be 

evaluated separately. BCA can also be described as a practical approximation to a utilitarian social 

calculus (that seeks to maximize the sum of individuals’ wellbeing). Alternatively, it can be justified as a 

procedure to help decision-makers recognize and balance the multiple desirable and undesirable 

consequences of a policy, rather than attempting to aggregate multiple factors informally and 

holistically, with the risk that decisions will be inconsistent and overly sensitive to factors that appear 

highly salient. Perhaps the most modest justification is that BCA provides a method of organizing and 

summarizing information about the possible policy consequences and their likely magnitudes.  

 

This section provides an introduction to the standard economic-welfare conception of BCA and discusses 

the application of these concepts to the valuation of mortality and morbidity risk reductions and to the 

use of discounting to calculate present values. The following section discusses the methods used to 

estimate values, that are applicable to non-health effects as well as mortality and morbidity risk 

reductions.  

2.1.1 Two Fundamental Elements 

BCA is based on two fundamental elements: the notion that each individual is the best (or the most 

legitimate) judge of how a change in policy or other circumstances affects his or her wellbeing, and a 

method to compare improvements for some people against harms (or forgone improvements) to others.  

The first element focuses attention on how circumstances affect an overall measure of wellbeing, 

typically summarized by an individual’s utility (evaluation of wellbeing). In principle, utility can be 

affected by many factors that may be important to an individual, including not only consumption of 

goods and services but also health, satisfaction with one’s life, happiness, and factors with which the 

individual may have no direct experience, such as knowing that certain wild ecosystems persist. A policy 

improves an individual’s wellbeing if and only if its benefits to the individual exceed its opportunity costs 

to the individual (i.e., the greatest benefits the individual could obtain by redeploying the costs he or she 

bears). 



Review Draft: May 2017 

23 
 

The second element addresses the question, under what circumstances is it appropriate to adopt a 

policy that enhances the wellbeing of some individuals while at the same time diminishing the wellbeing 

of others? BCA answers this question using the Kaldor-Hicks compensation test. The test asserts that if 

the money value of the improvement to individuals whose wellbeing is enhanced exceeds the money 

value of the decrement to individuals whose wellbeing is diminished, then the policy is a social 

improvement. In accordance with the first element, money values of increments and decrements are as 

judged by the affected individuals. This situation can be described as one in which the net benefits 

(defined as the population sum of individuals’ benefits minus costs, or equivalently as the population 

sum of benefits minus the population sum of costs) are positive. The logic of the compensation test is 

that if the net benefits are positive, the individuals who benefit could in principle compensate (with 

money) the individuals who are harmed, with the result that everyone would judge himself better off 

with the policy and payment or receipt of compensation than without the policy and compensation. The 

policy creates a “potential Pareto improvement”: compensating the people who are harmed converts 

the outcome to a Pareto improvement, defined as a change such that everyone is better off (or at least 

not worse off) than without the change.  

 

Several objections to BCA can be raised. Some of these concern the first element (that evaluation should 

rely on individuals’ judgments of their own wellbeing) and some concern the second (the method of 

comparing changes in wellbeing between people). 

 

On the first, one may question whether individuals are the best or most legitimate judges of how a 

policy affects their wellbeing. Obviously, individuals must be informed about the effects of the policy 

and cognitively able to evaluate them (for this reason, children’s and cognitively impaired adults’ 

evaluations are typically not considered to be relevant). Given limits on time and knowledge for 

evaluation, individuals might reasonably delegate to government or others the task of predicting the 

effects of a policy and evaluating whether it improves or reduces their wellbeing. Second, individuals 

often make poor forecasts about how a change in circumstance will affect their wellbeing and behave in 

ways that are not in their own self-assessed self-interest (some evidence for this is described in the field 

of behavioral economics). This is another reason individuals might delegate evaluation to others. Third, 

the conception of wellbeing tends to be self-interested, taking little account of the interactions in 

wellbeing between individuals. The way in which BCA should incorporate altruism is subtle and not fully 

resolved; in part, it depends on whether the altruism is “pure” (the altruist cares only about other 

people’s self-assessed wellbeing) or “paternalistic” (the altruist cares about some aspects of other 

people’s wellbeing, e.g., their health, but not about other aspects, e.g., the pleasure or satisfaction they 

obtain from an unhealthful activity). There is also a distinction between the concepts of “best” and 

“most legitimate” judge of the effects of a policy on wellbeing. The first suggests making accurate 

forecasts; the second suggests autonomy and liberty. Even if an individual were not a particularly good 

judge of how a policy would affect his wellbeing, it could be argued that social decisions should 

nevertheless defer to his judgment in order to respect his autonomy. 

 

With regard to the method for aggregating increases and decreases in wellbeing across a population, a 

fundamental difficulty is that there is no accepted method for comparing the effects of a change on 
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different people’s wellbeing. Utilitarianism adopts the goal of maximizing the population sum of 

wellbeing in a population, which requires some method to compare changes in wellbeing between 

individuals; i.e., to determine if the increase in wellbeing experienced by one person is larger or smaller 

than the decrease experienced by another. Prioritarianism is similar but counts changes in utility of 

individuals who are worse off as more important than comparable changes to individuals who are better 

off. Modern economics does not recognize the existence of any procedure for making these 

interpersonal comparisons. BCA circumvents this problem by using monetary valuations as an 

interpersonally comparable measure. CEA often uses two different measures of the effects of a policy on 

individuals’ wellbeing: changes to most attributes are measured as monetary values, while changes to 

health and longevity are measured using quality-adjusted life years (QALYs), disability-adjusted life years 

(DALYs), or some specific policy-relevant measure. QALYs and DALYs quantify the value of longevity as 

the number of years in full health that an individual lives and count time periods spent in less-than-full 

health as equivalent to fractions of a year in full health.  

 

The use of money to make interpersonal comparisons can lead to a systematic bias: the money measure 

of any change in circumstance is likely to be larger for a rich person than a poor one, because the rich 

person is less constrained in his spending. In practice, this bias may not arise because it is common to 

use the same monetary values for consequences for all individuals. If the conceptual framework is 

followed precisely, however, one would estimate and apply monetary values for each individual, with 

the possible result that the population sum of money values of wellbeing will be increased more by 

providing a health improvement to a rich person than a poor one. This intuition is part of the motivation 

for using QALYs and DALYs to measure changes in health: they treat a year of healthy life as contributing 

the same to the population sum, regardless of wealth and other individual factors. Another alternative is 

to weight money measures of a change in wellbeing depending on characteristics of the individual; e.g., 

one can weight a $1 gain in wellbeing to a poor person more than $1 gain in wellbeing to a rich person. 

Weighted BCA is rarely used in practice, in part because it is not clear what weights to adopt. However, 

the conventional use of equal weights is a choice, not a logical necessity. Another alternative is to 

measure changes in wellbeing in some other unit. For example, “net health benefits” uses QALYs (or 

some alternative) as the measure of wellbeing and measures the value of monetary and other 

consequences in terms of the change in QALYs having the same effect on wellbeing. This approach is 

logically coherent and leads to systematically different conclusions than conventional BCA (using net 

monetary benefits) about which policies increase the population sum of wellbeing. If rich people have a 

higher monetary value for QALYs than poor people, then net health benefits will tend to favor policies 

that increase the health of poorer people while conventional BCA tends to favor policies that increase 

the health of richer people.  

 

The statement in the Kaldor-Hicks compensation test that compensation could be made “in principle” 

includes the assumptions that collection and payment of compensation would not impose 

administrative costs or change behavior (e.g., compensation would not be raised through income taxes 

that discourage paid work). A standard response to the recognition that these assumptions are 

unrealistic is to suggest that, if the allocation of wellbeing in society is viewed as inequitable or 
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undesirable, reallocation can be accomplished at less cost through changes in taxation and social 

support systems than by altering policies that are primarily directed toward other objectives. 

 

In practice, BCA and CEA overlook many differences that may exist between individuals in terms of how 

a specific consequence affects their wellbeing. That is, they generally use the same monetary value (or 

same change in QALYs) as an estimate of the effect of a policy on different individuals. In part this is a 

pragmatic response to limited information about interpersonal differences in effects; in part, it is a 

choice to treat people equally in the social calculus, even if this is inconsistent with the theoretical 

rationale for economic evaluation. 

 

A more general approach than (weighted) sums of monetary or other measures of changes in wellbeing 

is the use of a social-welfare function. A social-welfare function is a method for summarizing the social 

value of a distribution on levels of wellbeing in the population. Utilitarianism can be represented using a 

social-welfare function defined as the sum of individuals’ utilities and prioritarianism using a social-

welfare function that counts gains in wellbeing to people with lower utilities as more important than 

gains in wellbeing to people with higher utilities (similar to weighted utilitarianism). A practical 

impediment to using social-welfare functions is the question how to measure the individual utilities. 

2.1.2 Monetary Values of Changes in Wellbeing 

BCA requires estimates of the money value to each affected individual of the change in wellbeing that 

results from a policy. This requires two steps: predicting the change in circumstances (e.g., changes to 

wealth or disposable income, risk of illness, etc.) and valuing these changes. Predicting the changes (i.e., 

step 5 in Figure 1.1) is required for any consequence-based method of evaluation. Both BCA and CEA 

quantify the costs in monetary units (i.e., step 6a in Figure 1.1). The distinctive element of BCA is that it 

also quantifies all outcomes in monetary terms (i.e., including step 6b in Figure 1.1)  

 

The monetary value of a change in circumstance is the increase or decrease in an individual’s wealth 

(which she can spend on goods and services) that has the same effect on wellbeing as the change in 

circumstance. This applies whether the circumstance that is changed is the consumption of a market 

good, the quality of the individual’s environment, her probability of suffering a specified illness, or any 

other change that affects her wellbeing. For simplicity, denote the contributor to wellbeing by “x,” 

where larger amounts contribute more to wellbeing. Standard measures of the value of a change in x 

include willingness to pay for a beneficial change (WTP) and willingness to accept compensation for an 

adverse change (WTA).10 Both amounts depend on the individual’s initial position, including x, her 

wealth and other circumstances; they can also differ between people idiosyncratically. 

                                                           
10 WTP and WTA as described here are measures of “compensating variation” (i.e., changes in wealth that 
compensate for the change in x, leaving the individual at her initial level of wellbeing). There is an alternative pair 
of “equivalent variation” measures, defined as the changes in wealth that are equivalent to the change in x (in that 
they produce the same change in wellbeing): WTP to prevent an adverse change and WTA to forgo a beneficial 
change. The compensating and equivalent variation measures should be approximately equal for small changes in 
x, but not for large. Recognizing that the two types of measures can differ, the Kaldor-Hicks compensation test is 
interpreted as requiring two conditions: those who benefit from a policy change can compensate those who are 



Review Draft: May 2017 

26 
 

 

If the individual obtains an increase in x and maintains her initial wealth, her wellbeing is better than at 

her initial position. If she obtains the change and her wealth is reduced by a sufficiently large amount, 

her wellbeing is worse. WTP is the amount of money such that, if she obtains the change and her wealth 

is reduced by this amount, her wellbeing is the same as at her initial position. Analogously, if the 

individual experiences a decrease in x and receives no increase in wealth, she is worse off than at her 

initial position. If she experiences the decreases and receives a sufficiently large increase in wealth, she 

is better off.11 WTA is the amount of money that exactly compensates for the decrease in x, in the sense 

that her wellbeing is the same with the adverse change and increase in wealth as it is at her initial 

position. 

 

Both WTP and WTA increase with the magnitude of the change. However, WTP tends to increase at a 

decreasing rate, as the individual’s wealth (and ability to spend on goods and services) is decreased. As 

she obtains more of x but can purchase less of other goods and services, the value of further increases in 

x decreases relative to the value of other goods and services, and hence relative to wealth. In contrast, 

WTA tends to increase at an increasing rate. As the individual’s level of x declines and her wealth 

increases, the value of x relative to goods and services she can purchase increases.  

 

For very small changes in x, it is often assumed that WTP for an increase is about equal to WTA for a 

decrease. However, many studies find evidence that WTA for a small adverse change is much larger than 

WTP for an equal beneficial change, a phenomenon called “loss aversion.” The extent to which this 

difference reflects well-considered preferences, errors, or other reasons is unclear. 

 

In practice, BCA departs from its theoretical basis. One departure is that monetary values are usually 

estimated assuming that WTP and WTA are proportional to the magnitude of the change, usually 

because of insufficient information to make more exact estimates. For small changes in x this is usually a 

good approximation, but for large values it will overestimate WTP and underestimate WTA. Whether 

the magnitude of the change is small enough depends on the context, but when the monetary values 

are small relative to the individual’s income, then the approximation is probably adequate.  

 

A second departure is that many interpersonal differences in monetary values are often ignored (and 

not even estimated). This results in part from limited information, but perhaps more significantly from 

the interpretation of the theory underlying BCA as a useful model for informing social decisions, but not 

a rigorous approach that should be slavishly pursued to its logical conclusions. As noted above, BCA is 

understood as providing valuable input to social decisions but not as providing an ironclad decision 

criterion. Hence rather than estimating how monetary values differ across individuals or even 

                                                           
harmed (using compensating variations) and those who are harmed by the policy change cannot compensate 
those who benefit to forgo it (using equivalent variations). For policy changes that satisfy one but not both 
conditions, the Kaldor-Hicks test is ambiguous. 
11 For some adverse changes, there may be no increase in wealth that compensates and so WTA may be infinite. 
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population subgroups, it is common practice to use some type of population-average or representative 

monetary value and apply this to all individuals.  

2.1.3 Monetary Values of Mortality Risk  

The monetary value of changes in mortality risk is typically measured as the value per statistical life 

(VSL) or the value per statistical life year (VSLY). These terms are often used without a precise definition. 

Other terms are also used, sometimes as exact and sometimes as close synonyms; e.g., value of a 

prevented fatality (VPF) is a close synonym for VSL.12 

 

Like all monetary valuations, VSL is specific to an individual and his circumstances. VSL is defined as the  

individual’s rate of substitution between wealth and small changes in the probability of surviving a 

defined time period, often the current year. That is, VSL equals WTP for a small increase in survival 

probability divided by the size of the increase, and also WTA for a small decrease in the probability 

divided by the size of the decrease (assuming the two measures are equal). 

 

For a population, the monetary value of a policy that increases everyone’s survival probability is the sum 

of the individuals’ monetary values, which depend on each individual’s VSL and increase in survival 

probability. That is, the total value equals the sum of all the individual values, and each individual value 

is the product of that individual’s VSL and risk reduction. This calculation is often approximated by 

summing the individual risk reductions across the population to produce the expected reduction in 

number of deaths in the time period (often called “lives saved”) and multiplying by an average VSL. This 

approximation is accurate if there is no correlation between individuals’ VSL and risk reductions. The 

approximation also helps to explain the term “value per statistical life”, because VSL is measured in units 

of dollars per life saved (equivalently, per one unit reduction in probability of death). Despite its name, 

VSL is not the amount an individual would pay to prevent certain death (or accept as compensation for 

certain death): as for other contributors to wellbeing, WTP for an increase in survival probability 

increases at a decreasing rate, and WTA for a decrease in survival probability increases at an increasing 

rate.  

 

Value per statistical life year (VSLY) is an individual’s rate of substitution of wealth for a small increase in 

life expectancy. To understand the relationship between VSL and VSLY, it is useful to think of an 

individual’s hazard function, which describes his probability of dying in each future year, conditional on 

surviving to the beginning of that year. (An alternative representation of this information is his survival 

curve, which describes the individual’s probability of being alive at the beginning of each future year. 

The survival curve can be derived from the hazard function, and the hazard function can be derived from 

the survival curve.) Any risk reduction (i.e., any reduction in the hazard function over some time period) 

implies a specific increase in life expectancy and hence a specific number of “life years gained.” It also 

                                                           
12 Because the term “VSL” is often misinterpreted as the value that the government (or another group) places on 
saving an individual’s life with certainty, many have advocated replacing it with another term, such as the “value of 
risk reduction (VRR)” or the “value of mortality risk (VMR).” Other proposals include using the term “micro-mort” 
to describe the value of a one in 1 million risk change. Jamison et al. (2013) use “value of a standardized mortality 
unit (VSMU)” to refer to the value of a one in 10,000 risk change. 
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implies a specific reduction in the probability of death over any defined time period and hence a specific 

number of “lives saved” over that period. Note that a specific risk reduction corresponds to a unique 

increase in life expectancy; in contrast, the corresponding reduction in deaths depends on the time 

period over which these are counted. Since deaths are postponed but not ultimately averted, any policy 

that reduces the chance of dying in some time period necessarily increases the chance of dying in later 

periods. Over a long-enough period, total “lives saved” from any policy that does not produce 

immortality are zero. 

 

An individual’s monetary value for a specific risk reduction can be described as a VSLY or VSL, by dividing 

the monetary value of the risk reduction by the gain in life expectancy or by the reduction in chance of 

death over a specified time period, respectively. Hence VSLY and VSL are intimately related; both are 

obtained from the same monetary value. Because any risk reduction is associated with a unique increase 

in life expectancy, VSLY for that risk reduction is unique. In contrast, because the reduction in chance of 

dying depends on the time period over which it is counted, VSL depends on the time period. (Over a 

long-enough period, VSL is infinite because lives saved are zero.) In general, both VSLY and VSL may 

depend on the individual’s initial hazard function and the timing and magnitude of the risk reduction 

(the shift in the hazard function). There is no strong reason to believe an individual’s monetary value for 

any risk reduction is equal to a constant VSLY times the gain in life expectancy or a constant VSL times 

the reduction in probability of death during a specified period.13 The monetary value of risk reduction 

may depend on the ages over which risk is reduced, because the consequences of living beyond 

different ages are different. It may also depend on characteristics of the mortality risk, such as whether 

it is risk of traumatic injury, acute illness, or a chronic degenerative illness, because these can affect the 

degree of suffering before death, the knowledge that death approaches, and other factors over which 

people have preferences. 

2.1.4 Monetary Values of Morbidity Risk  

The monetary value of a reduction in morbidity risk is conceptually similar to the monetary value of a 

reduction in mortality risk.14 The value is often described as a value per statistical case (VSC); i.e., the 

marginal rate of substitution between wealth and the probability of not suffering the specified 

morbidity.  

 

Non-fatal outcomes are more diverse than fatal outcomes and so the VSC varies widely across 

outcomes. Non-fatal outcomes can vary in duration from extremely short (hours or days) to years (the 

rest of the individual’s life) and in severity from minor to debilitating. Severity can change over time, 

decreasing as the individual heals, increasing as a disease progresses, or following a more complicated 

pattern with periods of greater and lesser severity. Non-fatal health conditions also vary in the way they 

                                                           
13 However, the value of two risk reductions that exhibit the same time pattern but differ in magnitude should be 
nearly proportional to the difference in magnitude, so long as the value is small compared with the individual’s 
wealth or ability to pay. For example, the value of reducing mortality risk in the current year by 2/100,000 should 
be close to twice the value of reducing it by 1/100,000. 
14 We use the term “morbidity” as a generic term to describe non-fatal health conditions (or types of disability) 
throughout this report, regardless of whether they arise from illness or injury.  
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affect other aspects of the individual’s life and wellbeing. In some cases, individuals can conduct all their 

normal activities; in others, can they cannot work or even care for themselves, with implications for 

their income and expenses. 

 

For non-fatal effects, the financial and non-financial consequences are often evaluated separately and 

the financial consequences are further distinguished between those affecting the individual and those 

affecting other parties (e.g., government or insurance companies that may pay part of the medical costs 

or compensate the individual for lost income). The practice of separately accounting for financial and 

non-financial consequences precludes incorporating any interactive effects on an individual’s wellbeing. 

In contrast, when valuing fatality risk the financial consequences are usually not evaluated separately, 

because the interactive effect with survival or death cannot be ignored and financial effects on other 

parties are usually small in comparison with VSL. 

 

Conventionally, the financial component of a non-fatal outcome is evaluated as the reduction in the 

probability of the outcome multiplied by the financial consequence if it occurs (e.g., income loss and 

medical expenses). This assumes the individual values the risk of financial harm by its expected value 

and omits any additional decrease in wellbeing associated with risk aversion (i.e., a loss in wellbeing due 

to bearing financial risk in addition to the expected value of the loss). The non-financial component is 

evaluated as the product of the reduction in probability and the marginal rate of substitution between 

wealth and the probability of the outcome, considering only the non-financial consequences. 

 

Direct estimates of the value of the non-financial consequences exist for only a small share of non-fatal 

health outcomes. As a substitute, a common approach is to assume the monetary value is proportional 

to the loss in QALYs. The loss in QALYs for any non-fatal health outcome can be estimated by combining 

an estimate of the duration with the average reduction in health-related quality of life (HRQL), which 

can in turn be estimated using results from prior studies or one of several standard assessment 

methods. The monetary value per QALY (which is usually assumed to be constant) is often derived from 

estimates of VSL on the assumption that VSL equals the monetary value per QALY multiplied by the 

expected quantity of QALYs lost to death. 

2.1.5 Discounting Future Consequences 

Individuals’ preferences for consequences may depend on the date at which they occur. Similarly, for 

choices affecting a society one may have preferences over when a consequence occurs, which can affect 

which cohort of individuals experience it. To evaluate consequences occurring at different dates, it is 

conventional to calculate the present value, defined as the value of a consequence occurring at the 

present time that has the same effect on wellbeing as the future consequence. The present value is 

calculated by discounting the monetary value of each future consequence by a factor that depends on 

the date it occurs. Using a constant discount rate r per period, the discount factor for a consequence 

occurring t years in the future is (
1

1+𝑟
)
𝑡
.  
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The discount rate depends on several factors. First, there is an opportunity cost to spending money, 

equal to the returns forgone by not saving (investing) the money. This opportunity cost is equal to the 

rate of return that could be earned, for example the interest rate associated with depositing the money 

in a bank account or investing in government bonds. Second, individuals often prefer to receive benefits 

sooner rather than later; this preference is part of the reason banks, governments, and other borrowers 

must pay interest to attract savings (investment) by individuals. The discount rate may be different in 

different periods; for example, it may be higher in periods of rapid economic growth. In this case, the 

formula for the discount factor above describes the relationship between the discount factor and the 

average discount rate over the period from the present to t years in the future. 

 

Note that the monetary value of all consequences occurring at the same date must be discounted by the 

same factor. The monetary value of a consequence at the time it occurs is the amount of money paid or 

received at that time that has the same effect on wellbeing as the consequence; hence all monetary 

values at a common date are comparable and must be treated equivalently. This does not imply that 

consequences measured in non-monetary units must be discounted using the same factor if the 

monetary values of different consequences change over time. For example, if individuals become 

wealthier over time, their monetary values for a health increment are likely to increase and the effective 

discount rate on health (that describes how they would trade future health for current health) is smaller 

than the discount rate for money.15  

2.2 Estimating Monetary Values 

Estimates of the monetary values of costs and benefits, including reductions in mortality and morbidity 

risks and changes in other outcomes such as environmental quality, are typically based on any of four 

basic methods: market prices, revealed preferences, stated preferences, and economic experiments. 

The principle distinction is between revealed-preference methods, which use people’s behavior in 

situations with significant consequences to infer their preferences; and stated-preference methods, 

which use people’s responses to survey questions that have no significant consequences. The market-

price approach can be considered a form of revealed-preference estimate because buyers and sellers 

face real consequences that are affected by the prices. Economic experiments have some characteristics 

of revealed-preference and some characteristics of stated-preference approaches. We provide a brief 

overview of each of these methods.  

2.2.1 Market Prices 

When the consequence to be valued is exchanged in markets (such as increased production of 

agricultural goods), the market price can provide a useful estimate of its value. In a competitive market 

(described below), individuals who purchase the good can be inferred to value it at a rate higher than 

                                                           
15 Assume the monetary value of a health increment now is V. If the monetary value increases at a rate of d per 
period, then in t periods it will be 𝑉(1 + 𝑑)𝑡. Discounting this future monetary value at rate r yields a present value 

of the future health increment equal to (
1

1+𝑟
)
𝑡

𝑉(1 + 𝑑)𝑡, which is approximately equal to (
1

1+𝑟−𝑑
)
𝑡

𝑉 (the equality 

is exact using a continuous-time formulation). In words, the present value of the future health increment 
compared with the value of the present health increment V is discounted at a rate of r – d.  
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the price per unit they must pay; if not, they should not buy it. Similarly, individuals who do not buy the 

good can be inferred to value it at a rate lower than the price. For potential sellers (who own the good), 

those who sell can be inferred to value the good less than the price they receive and those who do not 

can be inferred to value it more than the price. The market price does not provide an exact estimate of 

any individual’s monetary value for the good, but it provides a lower bound for the values of individuals 

who buy (or hold) it and an upper bound for individuals who do not buy (or sell). 

 

When using market prices to estimate monetary values, one must consider any factors that produce a 

difference between the full cost and the market price. For example, a buyer might have to travel to a 

physical marketplace, so the full cost would include the market price plus the travel cost. Sales taxes or 

commissions can also produce a difference between the price and full cost. When using market prices to 

value time, individuals who sell their labor receive an amount that includes the wage rate (a price) 

reduced by any taxes and costs of necessary travel, tools, etc. they must pay. 

 

A competitive market is one in which individual buyers and sellers cannot influence the price, as when 

there are many parties on both sides. When there is only one or a few sellers (monopoly or oligopoly), 

the seller can demand a price that is higher than the cost of the resources needed to produce the good. 

In this case, the price would not be a good estimate of the value of the resources used to produce the 

good, but it is still a useful estimate of the value to buyers; as in a competitive market, buyers can be 

inferred to value the good more than the price and non-buyers to value it less. 

2.2.2 Revealed Preferences 

When the consequence to be valued is not exchanged directly on markets, it may be exchanged 

indirectly in the sense that it is bundled with other goods or services. In this case, it may be possible to 

estimate the value of the consequence by using statistical methods to estimate the relationship 

between the market price and the monetary value of the consequence.  

 

The revealed-preference approach derives from conceiving of goods as bundles of attribute levels. For 

example, it is often used to estimate VSL, the monetary value of mortality risk. From the worker’s 

perspective, a job can be viewed as a set of tasks, working conditions, health risks, future opportunities, 

other factors, and a wage rate. When choosing among alternative jobs (for which he (or she) is 

qualified), the worker can be viewed as comparing the desirable and undesirable features and choosing 

the job offering the most attractive combination of these. By using data on job characteristics and 

wages, researchers can estimate how the wage varies across jobs presenting different fatality risks, 

controlling for other job and worker characteristics. These studies find that, holding other factors 

constant, jobs that are more dangerous pay higher wages. On the assumption that a worker prefers the 

job he holds to alternatives for which he is qualified, one can estimate bounds on his VSL. Specifically, by 

comparing with safer, lower-paying jobs, one can infer the worker values the higher pay he receives 

more than the increased risk he bears, which provides an upper bound on his VSL. By comparing with 

more-dangerous, higher-paying jobs, one can infer the worker values the higher pay he could receive 

less than the increased risk he would bear, which provides a lower bound on his VSL. 
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2.2.3 Stated Preferences 

Stated-preference studies ask individuals what choice they would make in a hypothetical situation. For 

example, individuals can be surveyed about which of several jobs differing in wage, fatality risk, and 

perhaps other factors they would choose. Typically, questions are presented as discrete choices 

between a small number of alternatives, often two but sometimes three or four. The interpretation of 

an individual’s choice is like the interpretation with market prices and revealed-preference studies: the 

individual is assumed to prefer the option he or she chooses to the available alternatives. Sometimes, 

stated-preference questions are presented in a form asking an individual to state the maximum 

additional price he or she would pay for one good compared with another, but this “open-ended” 

format is more difficult to answer and invites individuals to respond strategically (i.e., to answer as in a 

negotiation rather than accurately revealing their WTP). 

 

Compared with revealed-preference, the stated-preference approach has the advantage that one can 

ask about whatever consequences are relevant; there is no need to identify situations in which the 

consequence is affected by observable individual choice. For example, one can ask about hypothetical 

goods or medical treatments that may not yet exist. In addition, one can choose the subpopulation to 

survey; with revealed preference, some choices are made by only a subset of the population (e.g., only 

working-age individuals make job choices). A further advantage is researchers can specify the 

alternatives from which the respondent must choose and can provide information about the goods to 

make sure respondents are aware of relevant attributes. With revealed preference, researchers usually 

cannot know which alternatives an individual considered and what information the individual had about 

the attributes. 

 

The most important disadvantage of stated preference methods is that the choices are hypothetical and 

the respondent faces no significant consequences from his or her response. Hence there is little need for 

a respondent to think carefully about what he or she would choose in a real situation, or to report 

accurately. Moreover, the respondent has little incentive (or opportunity) to seek additional information 

or consult with other people, and so his or her response may be less informed than for a consequential 

choice. 

 

Empirical evidence suggests that, when both stated-preference and revealed-preference estimates are 

obtained for the same good, there is often good correspondence. However, there are many cases in 

which stated-preference estimates seem to deviate from the predictions of conventional economic 

theory, which causes some observers to doubt their validity. Yet there are also important examples of 

consequential behavior that deviates from standard predictions, as chronicled in behavioral economics 

(e.g., the large difference in enrollment between “opt-in” and “opt-out” retirement plans). 

2.2.4 Economic Experiments  

Economic experiments have characteristics of both revealed- and stated-preference approaches. In an 

experiment, individuals are asked to participate in an artificial (laboratory) environment, in which they 

make multiple economic choices. The set of choices and the information about them are controlled by 
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the experimenter, as with stated preferences. In general, these choices have real consequences as the 

individuals are paid to participate and their pay depends on their behavior, as with revealed 

preferences. However, the possible range of payment and hence the consequence is often quite 

modest. Moreover, because the environment is artificial, there is a question about how well behavior in 

the laboratory predicts behavior in the field. 

2.2.5 Summary  

Several methods are used to estimate monetary values, having different strengths and weaknesses. 

Revealed-preference methods have the advantage of relying on individuals’ behavior in situations where 

they face real consequences, and hence have incentives to choose wisely. However, they cannot be 

conducted unless an appropriate context can be found, in which people make choices that affect the 

extent to which they face the consequence of interest. Moreover, researchers typically do not know 

what alternatives the individuals considered and the information they had about the alternatives. These 

limitations can be overcome using a stated-preference approach, but with the important disadvantage 

that the consequences to individuals of their stated choices are not very significant, and so the 

individuals have limited incentive to think carefully about how they would respond in a more 

consequential setting. 

 

In most benefit-cost analyses, there are no studies of any type that estimate the monetary values for 

many of the consequences of concern to the relevant population. In practice, analysts extrapolate 

estimates from contexts in which they are available to the context of the analysis, a process known as 

“benefit transfer.” This process requires informed judgment about the quality of the available estimates 

(which depends in part on the methods used and the rigor with which they were applied) and on the 

similarity between the context in which the estimates were obtained and the context to which they will 

be applied (which depends in part on the similarity of the consequences and of the populations). Often, 

benefit transfer includes adjusting the original estimates for relevant differences between the study and 

application context, such as differences in income between the two populations. 

2.3 Conclusions 

Benefit-cost analysis is a structured method to account for all of the significant consequences of a policy 

and all of the people affected. It is based on the idea that each individual is the best (or most legitimate) 

judge of how a particular consequence affects his or her wellbeing, and combines effects on multiple 

individuals by adding their monetary values for the changes. The reliance on individual preferences 

respects individual autonomy. The logic of the aggregation is that increasing the population sum of net 

benefits increases the available set of goods and services that affect individuals’ wellbeing, and hence 

creates the possibility that everyone will be better off.  

 

BCA does not explicitly account for how changes in wellbeing are distributed in a population; e.g., the 

net benefits may be the same whether many people gain small benefits or a few people gain large 

benefits. If desired, analysts may be able to estimate how net benefits are distributed within the 

population. This distributional analysis is often more difficult for consequences (often costs) that are 
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allocated through markets than for consequences (often benefits) that are allocated through direct 

provision, environmental exposure, or other pathways. For example, when a policy increases the costs 

of producing a good, the extra costs are distributed between owners of the firms that produce the good 

(who may receive smaller profits), their workers (who may receive lower pay), and consumers (who may 

pay higher prices or substitute a less-preferred good).  
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Chapter 3: Current BCA Guidance and Practices 

To aid in determining the scope of this project and targeting our efforts on the areas where more work 

is most needed, we first reviewed the available BCA guidance. As noted in the previous chapters, we are 

primarily interested in the approaches used to estimate the monetary values of health and non-health 

outcomes, especially in low- and middle-income countries, and also explore the approaches used for 

discounting and for addressing the distribution of the impacts. Below, we first discuss how we selected 

guidance documents for review, then discuss the results of that review and the implications for this 

project.  

3.1 Identifying and Selecting Guidance Documents 

We began by searching for available BCA guidance documents issued by governmental agencies and 

nongovernmental organizations, focusing on those that invest in policies with significant health-related 

consequences as well as other beneficial outcomes in low- and middle-income countries.16 As discussed 

in more detail below, we found that the available guidance addresses policies in high-income countries 

and often focuses on regulatory interventions, rather than addressing the broader range of countries 

and policy options of interest for this project. However, this guidance provides insights into the varying 

methods used in BCA, which we will explore further in subsequent phases of this project.  

 

Our approach included three steps: developing criteria for selecting guidance documents for review; 

searching for guidance documents that meet these criteria; and conducting the review. Figure 3.1 

summarizes our selection criteria. 

 

Figure 3.1: Criteria for Selecting BCA Guidance to Review 

1. Issued by a government agency or nongovernmental organization for application to their policies. 
2. Published between 2006 and the present. 
3. Addresses benefit-cost analysis, including monetary valuation of both costs and benefits. 
4. Provides comprehensive guidance on valuing health and non-health outcomes. 
5. Focuses on policies implemented in low- and middle-income countries.a  

Note: 

a. Because few guidance documents met this criterion, we ultimately reviewed selected documents that address higher 

income countries. 

  

The first criterion, issued by a government agency or nongovernmental organization, reflects our 

interest in official guidance that is applicable to policies likely to be promulgated or funded by such 

organizations. The second criterion, published between 2006 and the present, reflects our focus on 

current best practices that incorporate reasonably recent data and research. The third criterion, 

addresses BCA including monetary valuation of both costs and benefits, may seem self-evident. 

However, the term “benefit-cost analysis” is not always used consistently, so we included this definition 

among our criteria. The fourth criterion, provides comprehensive guidance on valuing health and non-

                                                           
16 As in the previous chapters, we use the term “policy” as a generic term to include projects, interventions, and 
other actions that affect the wellbeing of multiple individuals in a society. 
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health outcomes, reflects our interest in guidance that addresses the topics relevant to expanding the 

iDSI Reference Case in sufficient detail to be useful for this project. 

 

The fifth criterion, focuses on policies implemented in low- and middle-income countries, was more 

problematic. We included it to reflect our interest in guidance that is applicable in these settings. 

However, we found little such guidance, and therefore chose to review selected guidance from higher 

income settings.17 While such guidance may not be fully applicable to lower income settings due to 

differences in data availability as well as context, it provides useful insights as well as a starting point for 

developing guidance that is appropriate for these settings. In implementing this criterion, we used the 

2017 World Bank categories to identify countries by income level.18 

 

Because there is no central clearinghouse for these types of guidance documents and they are generally 

not indexed in standard bibliographic databases (such as PubMed or EconLit), we used a variety of 

search strategies. We conducted some Google searches with limited success. We then focused on 

contacting BCA experts by email and soliciting submissions through our website.19,20  

 

Once we identified potentially relevant documents, we reviewed them to determine if they contained 

terms related to “benefit-cost analysis” or to “cost-benefit analysis” in the title, table of contents, 

abstract, or executive summary. If so, we then reviewed the document in more detail and evaluated 

whether it met the selection criteria in Figure 3.1. Given our interest in policies and programs with 

significant health-related and other consequences in low- and middle-income countries and the large 

number of guidance documents that instead focus on regulatory policies in high income countries, we 

did not review all of the documents that fall into the latter category in detail. In particular, because the 

European Commission has issued guidance for regulatory analysis, we did not review the additional 

regulatory guidance issued by several EU members. The exceptions were selected European guidance 

documents that focus more broadly on a wide range of policies, rather than solely on regulatory 

impacts. 

 

After we completed the search and selection process, we reviewed each document to identify the 

guidance it provides on the key areas of concern identified in Chapter 1: 

 

  

                                                           
17 While we only reviewed documents in English, our search results included some documents published in other 
languages. However, none of these appeared to meet the criteria listed in Figure 3.1. 
18 Information on the countries the World Bank includes in each of these income categories as of 2017 is available 
at: https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups.  
19 This review includes guidance documents received by email or through our website as of April 7, 2017. 
20 The most useful sources were a website maintained by Jacobs, Cordova, and Associates, a consulting firm that 
specializes in regulatory impact analyses internationally, and a list maintained by Nils Axel Braathen of the 
Organisation for Economic Co-operation and Development (OECD). We reviewed the documents available through 
the Jacobs, Cordova, and Associates website as of February 2017 (http://regulatoryreform.com/ria-community/). 
The OECD listing reflected information collected as of November 2016.  

https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
http://regulatoryreform.com/ria-community/)
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 monetary valuation of health outcomes,  

 monetary valuation of non-health outcomes, 

 discounting impacts to reflect their timing, and 

 incorporating equity considerations. 

 

The review of each document was completed independently by two team members, who then met to 

compare their results and resolve any differences. We summarize our findings below.  

3.2 Key Findings 

The process described in the preceding section led to selection of eight documents for detailed review.21 

These include: 

 

(1) Handbook of Cost Benefit Analysis (Commonwealth of Australia 2006, 2016): Guides appraisal of 

major projects and programs by Australian government agencies.22 

(2) Canadian Cost Benefit Analysis Guide (Treasury Board 2007): Guides analysis of significant 

regulations promulgated by Canadian federal agencies.  

(3) Guidelines for Preparing Economic Analyses (U.S. Environmental Protection Agency 2010, with 2014 

update): Guides analysis of major regulations promulgated by the U.S. Environmental Protection 

Agency (USEPA). 

(4) The Green Book: Appraisal and Evaluation in Central Government (H.M. Treasury 2011): Provides 

guidance for analysis of policies, programs, and projects developed by UK government departments 

and executive agencies.23 

(5) Cost-Benefit Analysis (Ministry of Finance 2012): Guides analysis of public sector measures in 

Norway. 

(6) Cost Benefit Analysis of Public Investments (Policy Planning Commission 2013): Provides guidance for 

the analysis of public sector investments in France, with particular emphasis on the transport, 

energy and health sectors.24 

                                                           
21 The U.S. Office of Management and Budget (OMB) provides general government-wide guidance in Circular A-4: 
Regulatory Analysis (OMB 2003); the USEPA (2010, with 2014 update) and the USDHHS (2016) guidelines provide 
more comprehensive guidance on implementing the OMB requirements. We focus on the latter documents 
because they include more extensive information on the issues of interest for this project and incorporate more 
recent research. 
22 The Cost-Benefit Analysis Guidance Note (Commonwealth of Australia 2016) provides an updated summary of 
Australia’s Handbook of Cost Benefit Analysis. We rely on the more detailed 2006 document except in cases where 
the 2016 document provides more explicit recommendations. 
23 In addition to the Green Book guidance which was the focus of our review, the UK provides supplemental 
guidance on specific topics such as health and environmental effects, which can be accessed here: 
https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent. 
24 We relied on the final report summary and recommendations, which is available in English. The full report (in 
French) can be accessed here: http://www.strategie.gouv.fr/publications/levaluation-socioeconomique-
investissements-publics-tome1  

https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent
http://www.strategie.gouv.fr/publications/levaluation-socioeconomique-investissements-publics-tome1
http://www.strategie.gouv.fr/publications/levaluation-socioeconomique-investissements-publics-tome1
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(7) Better Regulation Guidelines (European Commission 2015a, 2015b): Guides impact assessments of 

all significant European Commission initiatives.25 

(8) Guidelines for Regulatory Impact Analysis (U.S. Department of Health and Human Services 2016): 

Guides analyses of major regulations promulgated by the U.S. Department of Health and Human 

Services (USDHHS). 

 

Four of these eight documents focus on major government regulations; the remainder also address 

other types of policies. All address policies implemented in high income countries.26  

 

At the most general level, these documents reflect a similar view of BCA as an aid to decision-making, 

recognizing that its results may be uncertain and that it must be supplemented by other types of 

information to meet decision-makers’ needs. At a more detailed level, the implementing guidance these 

documents provide varies in significant respects. Below, we explore the similarities and differences in 

the areas of particular interest for this project. 

3.2.1 Valuing Fatal Risk Reductions 

As introduced in Chapters 1 and 2, in BCA health outcomes are most appropriately valued based on 

estimates of individual WTP, which are typically described as estimates of VSL or VSC.27 However, for 

mortality risk reductions, the WTP literature often addresses risks and populations that are somewhat 

dissimilar to the risks and populations addressed by the policy, requiring the application of the “benefit 

transfer” framework. This framework involves identifying high-quality studies that are suitable for use in 

a particular context, and determining whether and how to adjust the results prior to application. 

 

Seven of the eight guidance documents recommend or suggest specific VSL estimates, in most cases 

including ranges to be used in uncertainty analysis, as summarized in Table 3.1. Many of these estimates 

are based on stated-preference studies, which use surveys to elicit WTP for hypothetical scenarios. 

Some of the guidance documents also consider the results of wage-risk studies, which are a type of 

revealed-preference study that estimates the change in income associated with small changes in job-

related risks, controlling for other influencing factors. While the central VSL estimates range from $2.9 

million to $9.3 million, they are all within the same order of magnitude. 

 

  

                                                           
25 European Commission (2015a) updates the European Commission’s 2009 guidance; the Better Regulation 
Toolbox (2015b) include more detailed information on methods and models for estimating costs and benefits. 
26 We identified one guidance document that addresses regulatory analysis in a lower income country, Evidence 
Based Policy Making: A Guide to Regulatory Impact Analysis, published by the Ministry of Finance, Planning and 
Economic Development in Uganda. However, this document does not meet our selection criteria; it was published 
in 2004 and is now being updated (personal communication with Abubakar Mohammed Moki, Commissioner for 
Policy Development and Capacity Building, Cabinet Secretariat, Office of The President, Uganda, February 24, 
2017).  
27 In the UK, the VSL is instead referred to as the value per prevented fatality (VPF). At times, the abbreviation 
“VOSL” is used instead of “VSL.” 
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Table 3.1: Base Values for Mortality Risk Reductions 

Source 

Recommended VSL Estimates 

Basis 
As reported (range) 

2014 US 

dollarsa 

Australia 

(Commonwealth of 

Australia 2006) 

N/A 

Canada (Treasury Board 

2007) 

$6.11 million 

(2004 Canadian dollars) 
$6.6 million 

Primarily wage-risk studies 

(Chestnut et al. 1999) 

United States (USEPA 

2010) 

$7.4 million 

(standard deviation: $4.7 

million) 

(2006 US dollars)b 

$8.7 million 

21 wage-risk and 5 stated-

preference studies 

(Viscusi 1992, 1992) 

United Kingdom (HM 

Treasury 2011) 

£1.145 million 

(2000 British pounds) 
$ 2.9 million 

Stated-preference studies plus 

averted costs 

(UK Department for Transport 

2000) 

Norway (Ministry of 

Finance 2012) 

NOK 30 million 

(2012 Norwegian krone) 
$4.9 million 

Stated-preference study 

(Institute of Transport Economics 

2010) 

France (Policy Planning 

Commission 2013) 

€3 million 

(2010 Euros) 
$3.7 million N/A 

European Union 

(European Commission 

2015b) 

$3.6 million 

($1.8 million to $5.4 million) 

(2005 US dollars)c 

$4.4 million 
Meta-analysis of stated preference 

studies (OECD 2012) 

United States (USDHHS 

2016) 

$9.3 million ($4.4 million to 

$14.6 million) (2014 US dollars)d 
$9.3 million 

6 wage-risk studies plus 1 meta-

analysis and 3 stated-preference 

studies (Robinson and Hammitt 

2016) 

Notes: 

a. Central estimates inflated to 2014 using country-specific index; excludes adjustment for real income growth over time. 

Inflation indices include: Canadian Consumer Price Index (http://www.bankofcanada.ca/rates/related/inflation-calculator/); 

US Consumer Price Index (https://www.bls.gov/data/inflation_calculator.htm); Bank of England’s inflation calculator: 

http://www.bankofengland.co.uk/education/Pages/resources/inflationtools/calculator/default.aspx; Norges Bank Price 

Calculator (http://www.norges-bank.no/en/Statistics/Price-calculator-/); Eurozone inflation calculator 

(https://www.statbureau.org/en/eurozone/inflation-calculators). 
b. The USEPA is now updating these estimates. For more information, see USEPA (2016) and Thorne et al. (2017). 

c. It is unclear whether the European Commission is recommending these values, or whether they are simply illustrative. 

d. USDHHS explicitly notes that averted costs paid by third parties may be added to these estimates. 

 

http://www.bankofcanada.ca/rates/related/inflation-calculator/
https://www.bls.gov/data/inflation_calculator.htm
http://www.bankofengland.co.uk/education/Pages/resources/inflationtools/calculator/default.aspx
http://www.norges-bank.no/en/Statistics/Price-calculator-/
https://www.statbureau.org/en/eurozone/inflation-calculators
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These estimates vary due in part to differences in the research upon which they are based. Many are 

derived from relatively old literature reviews, which omit newer research results and may not reflect 

evolving standards for best practices.  

 

The estimates are also sensitive to the income levels of those affected (as is spending on other goods 

and services), as discussed in Chapter 2. Thus some of the variation in the values in Table 3.1 reflects the 

differences in income levels across countries as well as over time. In addition to recommending 

adjustments for inflation, most of the guidance documents recommend that VSL estimates be adjusted 

for real income growth, although the approach varies. In general, these documents recommend the use 

of a population average value at each point in time rather than different values for policies that affect 

different income groups.  

 

Many VSL studies address relatively immediate deaths, while the policies addressed in BCA may instead 

address deaths from illnesses with long latency periods (such as many cancers). A few guidance 

documents (USEPA 2010, USDHHS 2016) explicitly address this delay by recommending that the values 

be discounted over the lag period, using the same discount rate as applied elsewhere in the analysis. 

The U.K. Green Book (2011) reports that some agencies double the VSL for cancer-related risks to reflect 

the associated dread. However, it notes that this approach is not necessarily supported by the available 

research and that further investigation is needed. 

 

Finally, the underlying studies generally address values for adults; the mean respondent is usually 

middle-aged. The effect of age on the VSL has received particular attention in the literature, but there 

has been substantial disagreement about whether and how to adjust the estimates. These adjustments 

could involve, for example, applying a different VSL to individuals in different age groups, or deriving a 

VSLY from the VSL that is then multiplied by the remaining life expectancies of those in different groups 

(see Chapter 2). The disagreement over these adjustments is due in part to misunderstanding of the VSL 

concept (Robinson 2007, Cameron 2010) and in part to inconsistencies and gaps in the available 

research.  

 

While several of the guidance documents discuss these issues, few recommend adjusting the VSL for the 

age of those affected. Those that include such adjustments often focus on applying larger values for 

risks to children than adults; few suggest applying lower values to risks to the elderly except in 

sensitivity analysis, as summarized in Table 3.2.  
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Table 3.2 VSL Adjustments for Age or Life Expectancy 

Source Recommended VSL Adjustments 

Australia (Commonwealth of 

Australia 2006) 
N/A  

Canada (Treasury Board 2007) 

No specific adjustment recommended; however, the underlying report 

(Chestnut et al. 1999) provides differing estimates for individuals younger 

and older than 65. 

United States (USEPA 2010) 
Discusses related research and concludes that the findings are not 

sufficient to support age adjustments. 

United Kingdom (HM Treasury 

2011) 
No specific adjustment recommended.  

Norway (Ministry of Finance 

2012) 

Recommends multiplying by a factor of 2 for policies targeting risks to 

children.  

France (Policy Planning 

Commission 2013) 
No specific adjustment recommended.  

European Union (European 

Commission 2015b) 

Discusses related issues without making a specific recommendation; 

however, the underlying report (OECD 2012) recommends multiplying by 

a factor of 1.5 to 2 for policies targeting risks to children. 

United States (USDHHS 2016) 

Recommends applying the expected value of future QALYs in sensitivity 

analysis, when the very young or the very old are disproportionately 

affected. QALYs are monetized using a constant derived by dividing a VSL 

estimate by discounted expected future QALYs. 

 

One important issue that arises in lower income settings is the valuation of deaths that occur near the 

time of birth. This issue receives little or no attention in the guidance documents we review, perhaps 

because such deaths occur infrequently in the high-income countries that are their focus.  

3.2.2 Valuing Non-fatal Risk Reductions 

For reductions in the risk of non-fatal illnesses or injuries, relatively few WTP studies are available. As a 

result, analysts often rely on proxy measures, including estimates of averted costs (including medical 

costs and lost productivity) and of quality-adjusted life years (QALYs) gained or disability-adjusted life 

years (DALYs) averted monetized using a constant. These constants are often derived from a VSL 

estimate. Because the available research suggests that the value of a QALY or DALY is likely to vary 

depending on factors such as the severity and duration of the health effect, this approach yields only a 

rough proxy for WTP. 

 

In Table 3.3, we summarize the recommendations for valuing non-fatal risk reductions from our review. 

Because these risks are diverse, the guidance documents generally discuss approaches for developing 

estimates rather than providing specific values.  
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Table 3.3: Approaches for Valuing Non-fatal Risk Reductions 

Source Recommended Approaches 

Australia (Commonwealth of Australia 

2006) 

Discusses WTP and averted cost methods without making specific 

recommendations. 

Canada (Treasury Board 2007) WTP estimates. 

United States (USEPA 2010) WTP estimates preferred; discusses use of averted costs as a proxy. 

United Kingdom (HM Treasury 2011) WTP estimates. 

Norway (Ministry of Finance 2012) 
Discusses WTP estimates and monetized QALYs without making 

specific recommendations.  

France (Policy Planning Commission 2013) 
Recommends application of VSL fractions for injuries of differing 

severities; basis not reported. 

European Union (European Commission 

2015b) 

Discusses WTP and averted cost methods without making specific 

recommendations. 

United States (USDHHS 2016) 
WTP estimates if available; monetized QALYs as a proxy. May add 

costs paid by third parties. 

 

In general, the guidance documents focus on the use of WTP estimates, consistent with theory as 

introduced in Chapter 2. Some also discuss the need to use proxies due to the lack of WTP estimates for 

non-fatal illnesses and injuries. These documents vary substantially in the extent to which they discuss 

the advantages and limitations of these methods and their application, as well as in their 

recommendations.  

3.2.3 Valuing Non-health Outcomes 

Because non-health outcomes vary widely, the guidance documents we review generally discuss analytic 

methods rather than specific parameter values. They typically recommend using revealed- and stated- 

preference techniques to derive WTP estimates for outcomes for which market prices may not provide 

an adequate measure of value, and also discuss the direct application of market-based estimates. We 

list the non-health outcomes for which valuation methods are discussed in detail in each guidance 

document in Table 3.4 below.  
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Table 3.4: Types of Non-health Outcomes Addressed 

Source Non-health Outcomes 

Australia (Commonwealth of Australia 2006) 

Productivity and amenity improvements, including effects on 

travel time, environmental quality, and recreational 

opportunities. 

Canada (Treasury Board 2007) Ecosystem services, materials damages, and other outcomes. 

United States (USEPA 2010) 
Ecosystem services, aesthetic improvements, reduced material 

damages. 

United Kingdom (HM Treasury 2011) 
Environmental and social (e.g. educational success, family and 

community stability) improvements. 

Norway (Ministry of Finance 2012) 
Environmental improvements (including ecosystem services) and 

time savings.  

France (Policy Planning Commission 2013) 
Environmental improvements (e.g. pollution, biodiversity and 

noise pollution), time savings. 

European Union (European Commission 

2015b) 

Discusses general methods, provides examples that address 

environmental restoration and agricultural impacts. 

United States (USDHHS 2016) Not discussed in detail; references other resources. 

 

3.2.4 Discounting Impacts to Reflect their Timing 

All of the guidance documents recommend that costs and benefits be discounted at the same rate, but 

vary in the discount rates they recommend. Table 3.5 summarizes these recommendations, for both 

intra-generational effects (e.g., within the next 30 or 40 years) and inter-generational effects (farther in 

the future).28 

  

                                                           
28 When different discount rates are used for different periods, it is important to distinguish between forward rates 
(year to year) and average rates over the full period. Guidance documents typically specify forward rates. 
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Table 3.5: Intra-generational and Inter-generational Discount Rates 

Source 
Real Discount Rate 

Intra-generational  Inter-generational 

Australia (Commonwealth of 

Australia 2006) 

7% 

(3% and 10% in sensitivity analysis) 

Use same rate, discuss implications 

qualitatively 

Canada (Treasury Board 2007) 8% (regulations); 

3% (if primarily affect consumption) 

Not explicitly discussed 

United States (USEPA 2010) Undiscounted, 3%, 7%a Undiscounted, 3%, and alternatives 

(such as declining rates) 

United Kingdom (HM Treasury 

2011) 

3.5% (within 30 years) Declining from 3% to 1% over 300 

years 

Norway (Ministry of Finance 2012)  4% (within 40 years) 3% (effects occurring in 40 to 75 

years); 2% (effects occurring after 75 

years) 

France (Policy Planning 

Commission 2013)b 

2.5%  1.5% 

European Union (European 

Commission 2015b) 

4% Declining rate in sensitivity analysis 

United States (USDHHS 2016) Undiscounted, 3%, 7%a Not explicitly discussed 

Notes:  

a. Reflects U.S. government-wide requirements in USOMB (2003). 

b. France is transitioning to a new discounting procedure, which includes the risk-free rates in the table plus a term equal to a 

risk premium multiplied by a project-specific beta (which describes correlation of the project return with economic growth).  

 

The guidance documents vary in the extent to which they discuss the timeframe to be considered in the 

analysis, but generally agree it should be sufficient to reflect the time needed for the costs and benefits 

to fully manifest. In many cases, this time frame is likely to be within a generation; e.g., less than 30 or 

40 years. In these cases, the guidance documents often recommend the use of a relatively low (3 

percent or 4 percent) discount rate to reflect the social rate of time preference (or the consumption 

rate). Some also suggest testing the effects of higher rates (ranging from 7 percent to 10 percent) to 

reflect the return to private capital. 

 

Some of the guidance documents also explicitly discuss discounting over longer time periods, for policies 

such as climate change where the impacts may persist for more than a generation. Related 

recommendations are generally less specific, but often reference the use of lower rates that decline 

over time.  
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3.2.5 Incorporating Equity Considerations 

All of the documents address the need to provide information on how the impacts are distributed across 

individuals in different population subgroups, but vary in the level of detail and types of approaches 

considered. In Table 3.6 we summarize the guidance provided in each document. While all discuss the 

need to describe the distribution of costs and benefits; most do not recommend the application of 

quantified weights to reflect distributional preferences. These documents do not discuss in detail issues 

related to the welfare effects of the distributional consequences. For example, long-term 

unemployment or impoverishment may be associated with poorer health and depletion of human 

capital. Similarly, transfer payments such as taxes or government reimbursement for health care 

expenses may led to changes in behavior that affect individual and societal welfare. 

 

Table 3.6: Approaches for Addressing Distribution and Equity 

Source Descriptive Information Weighting 

Australia (Commonwealth of 

Australia 2006) 

Report the distribution across 

groups of concern 

May be used if they can be “reliably 

extrapolated from stated Government 

policy objectives”  

Canada (Treasury Board 2007) 
Report the distribution across 

groups of concern 
Not recommended 

United States (USEPA 2010) 

Report the distribution across 

groups of concern, with particular 

attention to environmental justice 

and impacts on children. 

Not recommended 

United Kingdom 

(HM Treasury 2011) 

Report the distribution across 

groups of concern 

Weights derived from a social welfare 

function may be considered for equity 

purposes 

Norway (Ministry of Finance 

2012) 

Report the distribution across 

groups of concern 

Does not recommend explicit weighting; 

weighting may be considered after 

estimates are developed 

France (Policy Planning 

Commission 2013) 

Assess distributional effects on 

unemployment and poverty 
Not recommended  

European Union (European 

Commission 2015b) 

Identify impacts of concern on 

particular social groups 
Not recommended 

United States (USDHHS 2016) 
Report the distribution across 

groups of concern 
Not recommended 

 

3.3 Conclusions 

In summary, there is substantial agreement across these guidance documents about basic principles, 

despite the different countries and contexts they address. All suggest that individual WTP is the 
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appropriate measure of value in BCA. They each recommend specific VSL estimates (with the exception 

of the Australian guidance) and discuss approaches for estimating individual WTP for other outcomes.  

All discuss the use of discount rates based on the social rate of time preference and many also discuss 

rates based on returns to private investments. Many indicate that discounting impacts over longer 

(inter-generational) periods raises difficult issues. They all emphasize the importance of equity 

considerations, but generally recommend describing the distribution for review by decision-makers 

rather than the use of explicit weights. 

 

Within this broad agreement on basic principles, however, there are substantial differences in the 

details of what each proposes, suggesting that more work would be needed to develop consensus 

around these approaches even across and within high income countries. 

 

 For fatal risks, the recommended base VSL estimates and adjustments vary, due largely to 

differing judgments about how to utilize the available research literature.  

 For non-fatal risks, WTP estimates are generally recommended. However, the guidance on how 

to best address the significant gaps in the WTP research varies. The proxy methods discussed 

include estimating averted costs (including medical costs and lost productivity) and monetizing 

QALYs. 

 For non-health outcomes, WTP estimates are generally recommended, and methods for 

estimating WTP from market prices or revealed- or stated-preference studies are often 

discussed. Most of the guidance documents discuss the valuation of environmental 

improvements; many also consider other outcomes such as the value of time savings. 

 For discounting, generally the same rates are recommended for both costs and benefits, and 

many of the guidance documents suggest that declining rates be applied for intergenerational 

affects. However, the specific rates vary. 

 For distributional analysis, the guidance documents suggest that the distribution of costs and 

benefits be described for consideration by decision-makers, rather than recommending the 

application of specific weights.  

  

Applying these approaches to low- and middle-income countries presents additional challenges, given 

data limitations and other issues. In the following chapter, we explore how these and other approaches 

have been applied in BCAs conducted in lower income settings. 
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Chapter 4: Review of Selected BCAs 

To supplement the review of existing guidance documents discussed in Chapter 3, we reviewed 

completed BCAs to better understand the diversity of data and methods used as well as related 

challenges. This review allowed us to explore how the methods previously discussed are applied when 

assessing the impacts of specific policies in low- and middle-income settings. Below, we first describe 

our approach for selecting BCAs for review, then describe our results and their implications. 

4.1 Identifying and Selecting BCAs 

We began by searching for previous reviews that identify BCAs relevant to this project, regardless of 

whether they focused on the methods used or on other issues. Building on existing reviews allowed us 

to consider a larger number of BCAs that address a wider range of policies than might otherwise be 

possible. We found two recent reviews that address policies with significant health consequences as 

well as non-health outcomes in some cases. 

 

The first review was conducted by the iDSI Reference Case team (NICE International 2014).29 The 

researchers considered policies to address human immunodeficiency virus infection and acquired 

immune deficiency syndrome (HIV/AIDS), malaria, tuberculosis (TB), and vaccines to address other 

conditions. Although most of the economic evaluations they identified were CEAs, the researchers found 

seven BCAs. Thus we built on that review, evaluating the methods these BCAs use to value health and 

non-health benefits and other topics relevant to this project, rather than focusing on the CEAs and other 

issues relevant to the previous iDSI work described in Chapter 1. 

 

The second review focused on policies that address reproductive, maternal, newborn, and child health 

(RMNCH) (Maitra et al. 2016). The researchers identified 36 studies addressing deworming, HIV therapy, 

childhood immunization, malaria prevention, vitamin supplementation and fortification, breastfeeding 

promotion, handwashing, malnutrition treatment, family planning, emergency obstetric care, or 

sanitation. They were primarily concerned with identifying policies that provide the greatest return on 

investment, but noted that methodological issues limited their ability to come to conclusions. Thus we 

build on that review by exploring the methods used in more detail. 

 

To select individual studies for review, the criteria we applied were very similar to the criteria used to 

select guidance documents, as discussed in Chapter 3. Figure 4.1 summarizes the criteria. 

 

Figure 4.1: Criteria for Selecting BCAs to Review 

1. Published between 2006 and the present. 
2. Addresses benefit-cost analysis, including monetary valuation of both costs and benefits. 
3. Focuses on policies implemented in low- and middle-income countries. 

  

                                                           
29 The results of the NICE International (2014) review are also summarized in Santatiwongchai et al. (2015). 
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As in the previous chapter, the first criterion, published between 2006 and the present, reflects our 

interest in current practices. The second criterion, addresses benefit-cost analysis including monetary 

valuation of both costs and benefits, clarifies how we are defining this term. Such clarification was 

necessary because some of the studies described as BCAs did not include monetary valuation of both 

costs and benefits. The third criterion, focuses on policies and programs implemented in low- and 

middle-income countries, reflects our interest in analyses that address these settings. In implementing 

this criterion, we again used the 2017 World Bank categories to identify countries by income level.30  

In total, there were 31 analyses from these reviews that met these selection criteria. The remainder 

were either conducted prior to 2006 (9 studies) or did not include monetary valuation of both costs and 

benefits (2 studies).31,32 

 

Prior to conducting the review, we developed and tested a template for collecting information 

potentially of interest for this project. Members of our team then completed the template 

independently for each study and met to compare the results and resolve any discrepancies. Figure 4.2 

summarizes the BCA selection and review process. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
30 https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups.  
31 For example, some focus solely on financial impacts (the cost-savings associated with reduced disease 
incidence), rather than on the welfare gains and losses associated with the policy (comparing its costs to the value 
of the benefits that individuals receive, such as increased income and/or other welfare gains). 
32 One study (Jeuland and Whittington 2009) is included in both reviews. The studies we reviewed include: Alkire et 
al. (2012); Baird et al. (2016); Barham (2011); Bollinger (2011); Casey et al. (2011); Cook et al. (2009a); Cook et al. 
(2009b); Foster et al. (2013); Hoddinott et al. (2012); Hoddinott et al. (2013); Horton et al. (2008); Horton et al. 
(2009); Horton et al. (2011); Hutton (2008); Jamison et al. (2008); Jamison et al. (2012); Jeuland and Whittington 
(2009); Jha et al. (2012); Kennedy et al. (2013); Kohler (2012); Lubell et al. (2008); Ortega et al. (2009); Onwujekwe 
et al. (2013); Rajkumar et al. (2012); Resch et al. (2011); Rijsberman and Zwane (2012); Sharieff et al. (2006); 
Sheehan and Stenberg (2012); Stenberg et al. (2014); Tebbens et al. (2010); and Whittington et al. (2008). 

https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
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Figure 4.2: BCA Selection and Review Process 

 

 

In the following section, we summarize the results for those analytic components of greatest interest for 

this project. 

4.2 Key Findings 

The 31 studies we reviewed considered a range of policies spanning the HIV, Malaria, TB, other 

vaccination, and RMNCH-related investment areas, as illustrated in Table 4.1, including many of those of 

interest to BMGF (see Chapter 1). Although most address only one policy, six studies evaluated a 

combination of interventions targeting a range of public health issues.  
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Table 4.1: Number of BCAs by Intervention Type 

Intervention Categoriesa Number of Studiesb 

HIV 6 

Enteric and Diarrheal Diseases 5 

Malaria 6 

Neglected Infectious Disease 2 

Tuberculosis 2 

Maternal, Neonatal, and Child Health 13 

Vaccine Delivery 10 

Nutrition 10 

Family Planning 6 

Water, Sanitation, and Hygiene 6 

Agriculture 1 

Polio 1 

Management of Acute and Chronic Vascular 

Disease  
1 

Prevention of Obesity and Diabetes 1 

Prevention of Tobacco Use 2 

Totalc 72 

Source: Based on NICE International (2014) and Maitra et al. (2016) reviews and selection criteria in Figure 4.1. 
Notes:  
a. Categories are based on the BMGF program areas discussed in Chapter 1. 
b. Studies that evaluate multiple interventions within a specific intervention category are counted once. For example, if a 
study evaluated five different family planning initiatives, it is counted as one in the family planning category.  
c. Total exceeds 25 because some studies address interventions that fall into more than one BMGF category. For example, a 
study that evaluated a childhood vaccination program is counted towards both maternal, neonatal, and child health and 
vaccination delivery. A study that evaluated a folic acid fortification intervention targeted at pregnant women is counted 
towards nutrition and maternal, neonatal, and child health.  

 

Several of these studies consolidate and synthesize the results of previous BCAs, while others provide 

the results of new research. 

 

The studies we reviewed can be broadly grouped by the geographic level of the analysis: sub-national, 

national, regional, multi-regional, and global, as illustrated in Figure 4.3. There were nine global studies, 

seven multi-regional studies, and four regional studies. Regions represented included Asia (South Asia, 

East Asia and Pacific, and Central Asia), Middle East, Africa (including Sub-Saharan Africa and North 

Africa), and Latin America and the Caribbean. Additionally, there were eight national studies and three 

sub-national studies. Individual countries addressed were Egypt, Ethiopia, India (3), Kenya, Mexico, 

Nigeria, Pakistan, Tanzania, and Vietnam.  
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Figure 4.3: Geographic Scope of Analyses (n=31)  

 

 

Of these 31 studies, 23 included monetary valuation of mortality risk reductions, 26 included monetary 

valuation of non-fatal health risk reductions, and 10 included monetary valuation of non-health 

outcomes, as illustrated in Figure 4.4.33 As discussed in more detail below, some of these studies rely on 

WTP measures consistent with the framework described in Chapters 1 and 2 and the guidance discussed 

in Chapter 3. Others focused largely on averted productivity losses, using the human capital approach. 

 

  

                                                           
33 Figure 4.4 excludes those studies that estimate DALYs averted but do not assign them a monetary value. 
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Figure 4.4: Types of Outcomes Valued (n=59)34 

 

Of this total, seven were funded in whole or in part by BMGF, 17 received funding from other 

nonprofits, 16 from government agencies, and four from institutions of higher education. More 

information on these funding sources, as well as the authors and their institutional affiliations, is 

provided in Appendix B. 

4.2.1 Valuing Fatal Risk Reductions 

The approach for valuing fatal risk reductions varies across studies, as illustrated in Figure 4.5. Some use 

VSL estimates to value deaths averted, others use a VSLY or value per DALY estimate to value life years 

gained. In the latter case, the value per life year was at times derived from a VSL estimate, and at times 

derived from the value per DALY thresholds used in some cost-effectiveness analyses. In particular, 

Lubell et al. (2008) uses a value per DALY of $150 from WHO (1996). Stenberg et al. (2014) uses a value 

of 1.5 times gross domestic product (GDP) per capita based in part on review of the VSL literature. In 

addition, seven of the studies that address mortality risk reductions were conducted for the 

Copenhagen Consensus Center, which uses two standard default values per DALY ($1,000 and $5,000 

per DALY). Most of the remaining studies relied on the human capital approach, valuing averted 

mortality risks by estimating related productivity gains. Two studies included mortality-related benefits 

but did not describe how they were valued. Some studies also highlight the significant challenges 

                                                           
34 The total count exceeds 31 because several studies address outcomes in more than one category. The 
differences in approaches across studies at times lead to difficulties in categorizing them. For example, Onwujekwe 
et al. (2013) focuses on the use of contraceptives and values the outcomes using a WTP estimate from a 
contingent valuation study. We exclude this study from the counts in the figures, given that the values may reflect 
both health and nonhealth outcomes. Several studies use the human capital approach to value the productivity 
gains from reduced mortality and/or morbidity, but are not always clear about the extent to which they address 
gains from changes in health status as well as changes in survival rates. 
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associated with valuing changes in birth rates, which may result from increased use of contraception or 

reduced prenatal deaths. In some cases, these impacts are not included in the benefits estimates; in 

others they were valued using varying approaches. More generally, the differences in approaches used 

to value decreased mortality risks were substantial and make it difficult to compare the findings across 

studies. 

 

Figure 4.5: Approaches for Valuing Mortality Risk Reductions (n=25) 

 

4.2.2 Valuing Non-fatal Risk Reductions 

The studies also vary in the approaches used to value non-fatal risk reductions, as illustrated in Figure 

4.6; some do not explicitly discuss the methods used. Eight studies valued these risks using monetized 

DALYs. Others used estimates of averted costs, including the medical costs of illness and/or productivity 

losses. Two studies applied WTP estimates.  
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Figure 4.6: Approaches for Valuing Non-fatal Risk Reductions (n=31)35 

 

The types of non-fatal health effects addressed included communicable diseases or temporary ailments 

such as diarrhea as well as disability associated with prolonged physical, mental, or developmental 

health conditions.  

4.2.3 Valuing Non-health Outcomes 

In addition to valuing health outcomes, several studies included monetary values for non-health 

outcomes in their benefits estimates, as summarized in Table 4.2. These outcomes include improved 

agricultural yields, time savings, increased educational attainment, GDP growth, and other 

improvements. 

 

  

                                                           
35 Total count exceeds 26 because some studies applied more than one approach to value morbidity benefits.  
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Table 4.2: Types of Non-health Outcomes Assessed  

Study Intervention Type Outcomes Valued 

Hoddinott et al. (2012) Agriculture; Nutrition 
Reduced crop yield volatility; lower 

consumer food prices 

Jamison et al. (2012) 

HIV; Malaria; Maternal, Neonatal, and 

Child Health; Vaccine Delivery; 

Tuberculosis 

Educational attainment (deworming) 

Jeuland and Whittington (2009) 

Enteric and Diarrheal Diseases; Water, 

Sanitation, and Hygiene; Vaccine 

Delivery 

Time savings; lifestyle and aesthetic 

benefits 

Kohler (2012) Family Planning Income growth (GDP per capita)  

Resch et al. (2011) HIV Averted orphan care 

Rajkumar et al. (2012) 
Nutrition; Maternal, Neonatal and Child 

Health 
Educational attainment 

Rijsberman and Zwane (2012) Water, Sanitation, and Hygiene 
Time savings; lifestyle and aesthetic 

benefits 

Sharieff et al. (2006) 
Maternal, Neonatal and Child Health; 

Nutrition 
Educational attainment 

Stenberg et al. (2014) 

HIV; Family Planning; Malaria; Maternal, 

Neonatal and Child Health; Vaccine 

Delivery 

GDP growth from decline in birth and 

death rates (“demographic dividend”) 

Whittington et al. (2008) Water, Sanitation, and Hygiene 
Time savings; lifestyle and aesthetic 

benefits 

 

The variation in the non-health outcomes addressed is not surprising given the range of policies 

considered. More work is needed, however, to determine whether the policies considered in these BCAs 

are likely to have additional significant non-health benefits that it could be feasibly assessed, to develop 

more comprehensive measures of policy impacts. 

4.2.4 Discounting Impacts to Reflect their Timing 

Most of the studies discount future year costs and benefits and report the present value of the results. 

The discount rates vary somewhat, as summarized in Figure 4.7, and many report the results using 

multiple alternative rates. Only one study did not report the discount rate used. The most common 

primary rate was 3 percent per year, with a range from zero to 8 percent. The most common alternative 

discount rate used was 5 percent. For one study the discount rate was not reported; in another 

discounting was not needed because the analysis only considered a single year.  
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Figure 4.7: Primary and Alternative Discount Rates (n=54)36 

 

 

4.2.5 Incorporating Equity Considerations 

Only three of the 31 studies we reviewed include distributional analysis (Baird et al. 2016; Tebbens et al. 

2010, Hoddinott et al. 2012). Baird et al. compare their results by gender; Tebbens et al. report the 

distribution of the benefits and costs of polio eradication across low-, lower middle-, and upper middle-

income countries; and Hoddinott et al. report their results separately for developing versus developed 

countries. None of these BCAs report the distribution across more disaggregated categories, such as 

income quintiles within each of the affected countries. Overall, distributional concerns were not a 

central focus of the analysis in the studies we reviewed.  

4.3 Conclusions 

The results of our review suggest that there are substantial differences in the methods used in these 

BCAs. In some cases, the methods are consistent with the conceptual framework described in Chapter 2, 

but reflect disagreement on their application. For example, although VSL estimates are at times used to 

value fatal risk reductions, the studies vary in how they determine base values and adjust for income, 

age, and other differences. In other cases, the values used are not entirely consistent with the BCA 

framework, but likely reflect (at least in part) the limitations of the available data. For example, as 

discussed in the previous chapters, non-fatal risks are often valued using proxy methods (e.g., averted 

costs or monetized DALYs), due to the lack of available WTP estimates. In addition, many studies lacked 

detailed information on how they developed the estimates.  

 

While most studies discount the impacts over time using somewhat similar rates, the differences in 

these rates and the frequency with which alternative rates are used suggests that there is substantial 

                                                           
36 Study count exceeds 31 because some studies used more than one rate in their primary results. 
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uncertainty about what rates are most appropriate. The lack of attention to distributional issues may at 

least in part reflect the difficulties in assessing the allocation of costs and benefits across population 

subgroups, and in part reflect the primary focus of the researchers on net benefits at a societal level. 

 

The findings from our review are consistent with the more general findings of the NICE International 

(2014) and Maitra et al. (2016) reviews. The NICE International study focused on the general framework 

for economic evaluation and the conduct of CEA, and similarly found that distributional and equity 

concerns were not discussed in most cases. They also found significant variation in the methodological 

approaches, with the exception of the discount rate. Maitra et al. also noted the significant variation in 

techniques and approaches applied, which they attribute to the preferences of the researchers as well 

as data limitations. 
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Chapter 5: Barriers, Challenges, and Opportunities 

The overall goal of this project is to encourage the completion of high-quality, transparent, and 

consistent analyses that address the needs of decision-makers and other stakeholders. Achieving this 

goal requires understanding related barriers and challenges as well as opportunities to address them. 

Building this understanding in turn requires substantial engagement with stakeholders throughout the 

project as well as experience in encouraging and conducting these analyses in different settings. 

 

In this chapter, we discuss the major barriers, challenges, and opportunities based on the project team’s 

experiences and highlight related findings from the prior chapters. At the same time that we are 

circulating this report for review, we are conducting an online survey (available at 

https://sites.sph.harvard.edu/bcaguidelines/comment/ and replicated in Appendix C) to collect 

additional information from stakeholders. We have also convened a panel to discuss these issues at our 

May 11, 2017 scoping workshop in Seattle (see https://sites.sph.harvard.edu/bcaguidelines/scoping-

workshop/). We will use the results of these efforts to supplement the information provided below and 

to aid in determining the scope of our future work. 

 

We divide this discussion into four parts. First, we describe normative concerns related to the use of 

BCA, particularly the monetary measurement of health and other benefits. Next, we discuss issues 

related to technical capacity, including training needs, time and resource constraints, and gaps and 

inconsistencies in the available empirical research. We then focus on the role of reference case guidance 

in encouraging the completion of more and better analyses. Finally, we summarize the discussion. 

5.1 Normative Concerns 

Normative concerns about the use of BCA are perhaps the most difficult issues to address, because they 

are anchored in fundamental beliefs rather than in disagreements about facts which potentially can be 

resolved through more research. Particularly for health-related policies, these normative objections 

tend to fall into two main categories. The first is the belief that it is unethical to place a monetary value 

on health, because health is viewed as a merit good that should be provided regardless of individuals’ 

ability to pay or preferences for health relative to other goods. To counter this argument, many note 

that choosing to fund an investment implicitly places a monetary value on its impacts, indicating that the 

decision-maker values its benefits more than its costs. BCA makes these values explicit, deriving values 

from the preferences of those affected rather than solely reflecting the (perhaps unarticulated) 

preferences of the decision-maker.  

 

The information that BCA provides on individual preferences also may be useful regardless of whether 

the choice is made on other grounds. Understanding these preferences may aid in both evaluating 

policies and determining how to best implement them. For example, a policy that provides a good or 

service that is not valued by the affected individuals is unlikely to succeed without significant efforts to 

overcome this disinterest. 

 

https://sites.sph.harvard.edu/bcaguidelines/comment/
https://sites.sph.harvard.edu/bcaguidelines/scoping-workshop/
https://sites.sph.harvard.edu/bcaguidelines/scoping-workshop/
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A second normative concern is that BCA, as conventionally conducted, focuses on individuals’ 

willingness to exchange money (which could be used to buy other things) for improvements in their own 

health, rather than on the value of improved health to society at large and the equity of the impacts (see 

Chapter 2 for more discussion). While scholars have proposed several approaches for addressing these 

concerns, there is little consensus on which approach is most appropriate for application in the context 

of global health and development or elsewhere. In the near-term, it seems desirable to explicitly 

recognize these limitations in reporting the analytic results, and to supplement the BCA findings with 

other types of information.  

 

The challenge is thus, at minimum, to aid stakeholders in distinguishing between positive concerns that 

primarily relate to facts and can be resolved through additional scientific research, and concerns that 

are primarily normative and need to be addressed through value judgments and consensus-building 

processes. Throughout this project and in the guidance that results, we expect to work to define areas of 

agreement and disagreement, encourage discussion, and suggest options for resolution. Consistent with 

the approach undertaken for the iDSI Reference Case, we will provide flexibility in the reference case 

requirements; encourage clear communication of related assumptions and their advantages and 

limitations (distinguishing between normative and positive issues); and promote the use of tools such as 

sensitivity analysis, probabilistic uncertainty analysis, and breakeven analysis to highlight the 

implications of the analytic choices. 

 

In some cases, it will be possible to incorporate approaches for addressing these normative concerns 

into BCA. In other cases, it may be necessary to address such concerns in presenting the results. For 

example, analysts may report that “policy A” provides the largest quantified net benefits, but that it 

raises serious concerns about equity that may argue for implementing “policy B” instead. In such cases, 

the role of BCA is to make clear the trade-offs between maximizing quantifiable net benefits and 

maximizing the achievement of other social goals. This approach is consistent with the view that BCA is 

an aid to decision-making, but should not necessarily be the sole basis of these decisions.  

5.2 Technical Capacity 

Our experience, as well as our review of available guidance and completed BCAs in the previous 

chapters, suggests that there is a strong need to increase the technical capacity to conduct more and 

better BCAs. In general, substantially less attention has been paid to the conduct of BCA in the BMGF 

priority areas (see Chapter 1) than to the conduct of CEA.37 For example, the literature review conducted 

for the iDSI Reference Case (see Chapter 4) identified over 200 economic evaluations of the policies of 

interest, of which only seven were BCAs (NICE International 2014, Santatiwongchai et al. 2015). Building 

the capacity needed to increase and improve the conduct of BCA presents substantial challenges. 

 

                                                           
37 Recent, high profile efforts, such as the use of BCA in the BMGF-funded Disease Priorities Project and in the work 
of the Lancet Commission on Investing in Health (Jamison et al. 2013), are likely to lead to substantially increased 
interest in these methods. 
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One of these challenges is the need for training and technical assistance. Our informal surveys suggest 

that, even in the U.S., relatively few postsecondary institutions offer full courses in BCA. Typically, a 

graduate-level course in economic evaluation, taught at a public policy or public health school, will 

include a few sessions on BCA; these methods appear to be taught infrequently in economics 

departments. While a few sessions may be sufficient to provide a general overview, they are not 

adequate to convey the technical skills needed to successfully conduct these analyses. This means that 

most analysts must learn how to prepare these analyses on-the-job, and additional training 

opportunities as well as technical assistance are likely needed. 

 

Such training is particularly important due to deficiencies in the scientific literature. Some of these 

problems relate to the data available on the effects of alternative policies; e.g., on the extent to which a 

policy is likely to decrease the incidence, or to lead to successful treatment, of cases of particular 

illnesses. These data are needed regardless of whether BCA or CEA is conducted. The iDSI Reference 

Case recognizes the importance of these issues and includes recommendations related to developing 

the needed evidence. For BCA, an additional challenge is the gaps and inconsistencies in the valuation 

research, as noted in the previous chapters. Substantial professional judgement is needed to determine 

how to best address these problems so as to provide useful information for decision-making that 

includes clear articulation of the implications of related uncertainties.  

 

In addition, both government agencies and non-governmental organizations interested in improving 

global health and development typically operate under significant time and resource constraints. Within 

such organizations, spending on program implementation (e.g., delivering vaccines) may take priority 

over investing in economic analysis (e.g., assessing which vaccines and which delivery mechanisms 

provide the largest net benefit). Thus supplemental assistance, perhaps in the form of independently-

funded consortia (similar to the work BGMF is now funding through the iDSI initiative), may be needed 

to: (1) provide technical assistance and training; (2) conduct analyses in areas of concern; (3) review and 

synthesize the results of previous analyses and discuss their applicability to contexts other than those 

studied. 

 

Finally, more empirical research is needed to fill the gaps referenced above. As discussed in the prior 

chapters, estimates of monetary values are needed for outcomes that do not have market prices, such 

as increased life expectancy, improved health, and enhanced environmental quality. Much of the 

available valuation research addresses higher income settings, raising difficult issues related to 

transferring the results to lower income populations; many outcomes have not been well-studied even 

in high income settings. The initial guidance for the BCA reference case will likely include 

recommendations for valuing outcomes based on the existing research, that are well-grounded in 

theory and in the empirical work available. In the longer run, more primary research is needed to better 

understand the preferences of the affected populations. 
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5.3 Reference Case Guidance 

The iDSI Reference Case documentation (NICE International 2014, Wilkinson et al. 2016) includes 

substantial discussion of the rationale for, and the benefits and costs of, developing a reference case. 

We highlight a few related issues here, focusing on the BCA context. Although there are numerous BCA 

textbooks as well as guidance documents that address the needs of particular organizations, and many 

examples of completed BCAs, there is no consensus on the approaches to be used when assessing 

investments in global health and development. Thus it is difficult to compare results across analyses and 

to determine their implications for policies implemented in other settings. Such guidance may be 

particularly needed by researchers in low- and middle-income countries, who may have limited access 

to training opportunities. 

 

Developing reference case guidance facilitates the completion of such analyses by reducing the effort 

needed to address common problems. Conducting such analyses can require investigating numerous 

complex issues, such as the appropriate approach for estimating VSL or for valuing non-fatal effects, as 

discussed in prior chapters. Research that results in generally-accepted guidance on these approaches 

allows analysts to focus on understanding the impacts of the particular policy rather than spending time 

on cross-cutting issues. Case studies that demonstrate how to apply these methods are likely to also be 

helpful. 

  

The development of guidance may mean that the preferences of some analysts or decision-makers will 

be overridden, and may place limits on the extent to which the individuals involved can exercise 

discretion. These types of restrictions may protect against bias and against manipulation of the results 

to serve particular political, financial, or other interests. However, divergence from the reference case 

guidance may be well-justified in some settings, given the characteristics of the particular policy and the 

affected population. In these cases, the reference case should allow the analysts to follow a different 

approach, as long as the rationale is clearly communicated. Where the reference case includes specific 

parameter values to promote comparability (e.g., for the discount rate or the VSL), we expect to 

recommend that analysts include these values in sensitivity analysis in cases where the policy context or 

normative concerns suggest that a different approach is more appropriate for use in the primary results. 

The iDSI Reference Case which this project supplements clearly recognizes the importance of such 

flexibility, as discussed in Chapter 1.  

5.4 Conclusions 

Achieving the goals of this project requires understanding related barriers and challenges as well as 

opportunities to address them, which in turn requires substantial engagement with stakeholders. The 

project team’s experience in encouraging and conducting these analyses in different settings suggests 

that there are three types of major challenges. These include normative concerns, technical capacity, 

and the need for reference case guidance. While this project directly addresses the need for reference 

case guidance, and that guidance will aid in identifying and addressing normative concerns, additional 

funding is likely to be needed to address issues related to technical capacity. Increasing this capacity will 
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likely require devoting substantial resources to training and technical assistance, as well as to preparing 

BCAs, synthesizing the results, and conducting more primary valuation research. 
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Chapter 6: Implications and Next Steps 

 

This report explores the potential scope of our work on expanding the iDSI Reference Case to 

encompass BCA as well as CEA; i.e., on adapting the existing principles, methodological specifications 

and reporting standards to the BCA context. This work primarily relates to four reference case principles: 

Principle 4, measurement of health impacts; Principle 6, time horizon and discount rate; Principle 7, 

measurement of non-health impacts; and Principle 11, equity considerations. 

 

The expansion of the reference case to include BCA also expands the types of interventions to which it is 

likely to be applied. The iDSI Reference Case focuses on health technology assessment; the addition of 

BCA extends its focus to interventions which may have significant non-health as well as health 

consequences. These include BMGF priorities for economic evaluation within its Global Development 

and other programs as well as its Global Health program, as described in Chapter 1.  

 

The goal of this report is to aid in targeting subsequent work on those areas where more methodological 

development is most needed. The next steps include investigating the methodological options as well as 

conducting case studies to test their application. We will develop methods papers that address selected 

valuation issues, and describe the conceptual framework, review the relevant literature, and suggest 

analytic approaches that can be feasibly implemented in the near-term and reflect current best 

practices. They will also identify priorities for future research. The case studies will demonstrate the 

effects of the different choices discussed in the methods papers, focusing on the Gates priority areas. 

 

We will then develop step-by-step guidance that implements the resulting reference case 

recommendations. It will build on the methods papers and include illustrations from the case studies. 

This guidance will be freely available online and designed to be easily updated as new research becomes 

available and methods are further developed. 

 

In our scoping work, we found that the available guidance largely addresses high income settings. While 

these guidance documents generally agree on basic principles, they differ substantially in the details of 

key recommendations. For example, all focus on the use of BCA as an aid to decision-making rather than 

as the sole basis for these decisions, and indicate that individual WTP is the appropriate measure of 

value. However, they make differing recommendations on the parameter values to be applied and on 

which proxy methods should be used when WTP estimates are not available. 

 

The BCAs we reviewed addressed selected types of interventions in low- and middle-income countries. 

Several used approaches that are less consistent with the general BCA framework than the approaches 

recommended in the guidance documents. For example, some relied on estimates of lost earnings to 

value mortality risk reductions, rather than on the WTP measures recommended in the available 

guidance. These WTP estimates, which are typically expressed as the VSL, more comprehensively 

measure the nonfinancial as well as the financial consequences of changes in mortality risks, such as the 

value individuals place on the joy of living. 
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These reviews suggest the following: 

 

 Valuing mortality risk reductions: Although there is general agreement that estimates of 

WTP should be used to value mortality risk reductions, there is substantial disagreement 

about how to apply the available empirical literature. Such application involves defining 

criteria to be used to evaluate the available research, identifying base values, and 

determining whether and how to adjust these values for factors such as income and age. 

 

 Valuing morbidity risk reductions: Although these risk reductions would ideally be valued 

using WTP estimates, gaps in empirical literature require the use of proxy measures in the 

near-term. More work is needed to address how to evaluate the available WTP studies for 

quality and applicability, and how to select and develop proxy measures when suitable WTP 

studies are not available. These proxies may include averted costs of illness (both medical 

costs and lost productivity) and monetized QALYs or DALYs. For the latter, more work is 

needed to develop a sound basis for monetary valuation. 

 

 Valuing non-health outcomes: Methods for valuing  non-health outcomes include market 

measures as well as revealed- and stated-preference studies (including experiments). 

However, the application of these methods varies depending on the outcomes to be 

addressed. More work is needed to identify the specific outcomes that should be priorities 

for further investigation. 

 

 Discounting outcomes to reflect time preferences: While there is substantial agreement 

that both costs and benefits should be discounted to reflect time preferences, a variety of 

rates are used for both intra-generational and inter-generational effects. Additional work is 

needed to more clearly define the appropriate basis for developing these rates, as well as to 

recommend specific estimates. 

 

Note that the existing iDSI Reference Case recommendations for assessing equity (as well as 

heterogeneity) address the need to describe the distribution of the impacts, as does the available BCA 

guidance summarized in Chapter 3. However, we found that the BCAs we reviewed generally do not 

provide this descriptive information. Greater adherence to these principles is thus needed in BCA as well 

as CEA. As analysts become more accustomed to including information on distribution in their analyses, 

it may be worthwhile to begin the even more difficult work on determining whether and how to weight 

these impacts to reflect equity considerations. 

 

One of the most significant challenges in BCA in low- and middle-income countries is the lack of research 

on the preferences of these populations. Limited data availability may make it difficult to conduct 

revealed preference studies; in the near term, stated preference research is likely to be more feasible. 
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We expect that the work in the subsequent phases of this project will include recommendations on 

research priorities. 

 

Achieving the goals of this project requires understanding related barriers and challenges as well as 

opportunities to address them, which in turn requires substantial engagement with stakeholders 

throughout the project. Ultimately, this project is intended to aid analysts, decision-makers, and other 

stakeholders in distinguishing the types of problems and the types of decision-making contexts where 

BCA is likely to be most useful. It will aid in understanding the implications of different methodological 

choices; in developing high quality analyses that are consistent and comparable; and in clearly 

communicating the results and their implications. It will also identify priorities for future work, including 

dissemination, technical assistance, and primary research. 
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Appendix A: The iDSI Reference Case: Methodological Specifications and Reporting Standards 

 

Principle 1: Transparency. An economic evaluation should be communicated clearly and transparently to enable the decision maker(s) to interpret the methods and results. 

Methodological Specifications:  

a) The decision problem must be fully and accurately described. 

b) Limitations of the economic evaluation in informing policy should be characterized. 

c) Declarations of interest should be reported. 

Reporting Standards: 

a) The decision problem should be stated, clearly identifying: 

o population (description and characteristics) in which the intervention would be used 

o intervention(s) that are being evaluated and its comparator (see principle 2) 

o outcome that is being assessed (see principle 4). 

b) The characteristics of the economic evaluation should be stated, clearly identifying:  

o the relevance for health practice and policy decisions 

o the constituency that the economic evaluation would seek to inform 

o the intended user of the economic evaluation. 

c) The limitations of the economic evaluation should be transparent, including: 

o limitations in the design, analysis and results  

o aspects of the economic evaluation that would limit generalisability of results to other constituencies. 

d) Declarations of interests should be reported that include: 

o all pecuniary and non-pecuniary interests of the study contributors 

o all sources of funding that supported conduct of the economic evaluation 

o nonmonetary sources of support for conduct of the economic evaluation. 

Principle 2: Comparators. The comparator(s) against which costs and effects are measured should accurately reflect the decision problem. 

Methodological Specifications:  

a) Current practice in context of decision problem to serve as comparator in the 

analysis. 

b) Best supportive, noninterventional care in context of decision problem should be 

explored as comparator as additional analysis. 

Reporting Standards:  

a) Clear description of comparator(s) that includes: 

o basic descriptive information including setting where comparator is administered (especially if setting is different to the 

intervention) 

o statement of availability of the comparator across the population being considered.  

b) The different between mean costs and effects of the intervention and chosen comparators should be reported as incremental cost 

effectiveness ratios.  

Principle 3: Evidence. An economic evaluation should consider all available evidence relevant to the decision problem. 

Methodological Specifications:  

a) Apply a systematic and transparent approach to obtaining evidence and to 

judgments about evidence exclusion.  

b) Estimates of clinical effect of intervention and comparator(s) should be informed 

systematic review of the literature. 

c) Single-study or trial-based analyses should outline how these are an adequate 

source of evidence and should ensure that the stated decision problem is specific 

to particular context and time of the study or trial. 

d) Budget and time allocated to perform an economic evaluation should not 

determine selection of evidence. 

Reporting Standards:  

a) Describe approach used to obtain included evidence. 

b) Systematic review protocol and evidence search strategies should be made available. 

c) List sources of all parameters used in economic evaluation. 

d) Describe areas where evidence is incomplete or lacking.  
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Principle 4: Measure of Health Outcome. The measure of health outcome should be appropriate to the decision problem, should capture positive and negative effects on length of life and quality of life, and should be 

generalizable across disease states. 

Methodological Specifications:  

a) Methodological choices include either DALYs averted or QALYs gained. 

b) Full and transparent description of method used to calculate the chosen outcome 

measure. 

Reporting Standards:  

a) Discussion of any important outcomes insufficiently captured by the generalizable outcome measure used. 

b) If generalizable outcome measure not used, clear justification should be provided with description of impact of using the 

alternative outcome measure.  

c) If DALY used, clear description of method of weighting used to inform the DALY.  

Principle 5: Costs. All differences between the intervention and the comparator in expected resource use and costs of delivery to the target population(s) should be incorporated into the evaluation. 

Methodological Specifications:  

a) Estimates should reflect the resource use and unit costs/prices that may be 

expected if the intervention is rolled out to the population defined in the decision 

problem. 

b) Costs not incurred in study settings but likely if intervention is rolled out should be 

captured in the analysis. 

c) Costs of all resource implications relevant to the decision problem, including 

donated inputs and out-of-pocket inputs from individuals.  

d) Analysis should include estimation of changes in cost estimates due to economies 

(or diseconomies) of scale. 

Reporting Standards:  

a) Quantities of resources should be reported separately from their unit costs/prices. 

a) Capital and fixed costs should be annuitized over the period of implementation. 

b) Description of how the costs have been validated (e.g. corroboration with other similar interventions in similar settings) 

c) Any major differences between predicted (modelled) and realized costs should be explained. 

d) Implications of changes in costs due to scalability of the intervention should be reported. 

e) Costs should be reported in local currency and in United States dollars.  

f) Costs should be converted to US$ and local currency. The date and source of the exchange rate should be reported. 

Principle 6: Time horizon and discount rate. The time horizon used in an economic evaluation should be of sufficient length to capture all costs and effects relevant to the decision problem; an appropriate discount rate 

should be used to discount cost and effects to present values. 

Methodological Specifications:  

a) Lifetime time horizon should be used in first instance. 

b) A shorter time horizon may be used when shown that all relevant costs and effects 

are captured. 

c) 3% annual discount rate for costs and effects should be used in the analysis, with 

additional analyses exploring differing discount rates. 

d) Additional analysis should explore an annual discount rate that reflects the rate for 

government borrowings. 

e) When the time horizon is > 30 y, the impact of lower discount rates should be 

explored in a sensitivity analysis. 

Reporting Standards:  

a) Clearly state the time horizon over which costs and effects are being evaluated, including additional analysis if different time 

horizons have been explored.  

b) If lifetime time horizon not used, justification of why and impact of the different time horizon should be reported. 

c) Clearly state the discount rate used for both costs and effects, and include additional analysis performed with different discount 

rates.  

d) If a 3% annual discount rate is not used, justification of why and impact of the different discount rate(s) should be reported.  

Principle 7:  non-health effects and costs outside health budget (perspective).  non-health effects and costs associated with gaining or providing access to health interventions that do not accrue to the health budget 

should be identified when relevant to the decision problem. All costs and effects should be disaggregated, either by sector of the economy or to whom they accrue. 

Methodological Specifications:  

a) Analysis should reflect direct health costs and health outcomes. 

b) A disaggregated societal perspective should be used to capture relevant  non-

health effects and costs that fall outside the health budget, to be included in 

additional analysis; the mechanism of inclusion will depend on the decision 

problem and context. 

c) When external funding or individual out-of-pocket payments substitute for costs 

that would otherwise fall on a health budget, these costs should be included in the 

analysis; the impact of excluding these should be explored insensitivity analyses. 

Reporting Standards:  

a) Clear description of the result in a base case analysis 

b) Alternative analysis exploring impact of patient out of pocket payments and external funding should be explored. 

c) Non-health effects and costs that fall outside the health sector should be reported and the mechanisms used to reported impact 

of these cost and effects should be explained and justified. 

d) If non-health effects and costs that fall outside the health sector are not included in the economic evaluation, justification of 

reasons for exclusions should be reported and estimations of the potential impact of these exclusions made.  
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Principle 8: Heterogeneity. The cost and effects of the intervention on subpopulations within the decision problem should be explored and the implications appropriately characterized. 

Methodological Specifications:  

a) Heterogeneity should be explored in population subgroups, in which subgroup 

formation should be informed by:  

o relevant effect of the intervention differs in different populations 

o characteristics of different populations that may influence the absolute health 

effects 

o characteristics that influence direct costs of provision or other associated costs 

across the constituency. 

b) Subgroup analysis should always be determined by: 

o the evidence base regarding differences in relative effect, baseline risk, or 

other characteristics 

o whether the differences have an important influence on costs and effects. 

Reporting Standards:  

a) Clear reporting of:  

o subgroup characteristics and justification of why particular groups are chosen for subgroup analysis 

o evidence base used to determine subgroup formation 

o the costs effectiveness of the intervention in the different subgroups 

o subgroups that have potentially important differences in costs and effects but have not been included in analysis due to lack 

of evidence.  

 

Principle 9: Uncertainty. The uncertainty associated with an economic evaluation should be appropriately characterized. 

Methodological Specifications:  

a) The economic evaluation should explore: 

o  uncertainty in the structure of the analysis 

o uncertainty due to source of parameters  

o uncertainty due to precision of parameters. 

Reporting Standards:  

a) The effects of all types of uncertainty should be clearly reported, noting impact on final results. 

b) Uncertainty due to precision of parameters should be characterised using sensitivity analysis appropriate to the decision problem.  

c) The likelihood of making the wrong decisions given the existing evidence should be addressed. 

Principle 10: Constraints. The impact of implementing the intervention on the health budget and on other constraints should be identified clearly and separately. 

Methodological Specifications:  

a) Budget impact analysis should estimate the implications of implementing the 

intervention on various budgets. 

b) Budget impact analysis should reflect the decision problem and the constituency in 

which the intervention will be used.  

Reporting Standards:  

a) A disaggregated and annualised budget impact analysis should be reported that shows budget implications of the intervention on 

the following parties: 

o government and social insurance budgets 

o households and out of pocket expenses  

o third-party payers 

o external donors. 

Principle 11: Equity considerations. An economic evaluation should explore the equity implications of implementing the intervention. 

Methodological Specifications:  

a) There are various mechanisms available for assessing equity implications of an 

intervention: 

o The method chosen should be appropriate to the decision problem and 

justifiable to the decision maker. 

o Equity implications should be considered at all stages of the evaluation, 

including design, analysis, and reporting. 

Reporting Standards:  

a) The method used to incorporate equity implications should be clearly and transparently explained.  

b) A minimum level of reporting should include a description of particular groups within the constituency that may be 

disproportionately positively or negatively affected by a decision to implement (or not implement) the intervention.  

Source: Wilkinson et al. (2016), Table 1 and Table 2, and personal communication 
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Appendix B: Lists of Funders and Authors  

This appendix summarizes the sources of funding and the names and affiliations of the authors 

of the BCAs reviewed in Chapter 4.  
 

Table D.1: Funding Sources 

Funding Source Number of Studies 

Bill & Melinda Gates Foundation 7 

World Bank 4 

World Health Organization (WHO) 4 

Copenhagen Consensus Center 3 

National Institute of Health 2 

UC Berkeley  2 

Asia-Pacific Economic Cooperation Technical Assistance and Training Facility 
(APEC TATF) (USAID) 

1 

AusAID 1 

Canadian Institutes of Health Research 1 

Government of Australia 1 

Government of Canada 1 

Government of Italy 1 

Government of Norway 1 

Government of Sweden 1 

Government of the Netherlands 1 

Government of the UK 1 

Government of the USA 1 

HJ Heinz Foundation 1 

MacArthur Foundation 1 

National Science Foundation  1 

Social Science Research Council  1 

The Atlantic Philanthropies Incorporated 1 

The Global Fund to Fight Aids, Tuberculosis and Malaria     1 

The Rush Foundation 1 

U.S. Centers for Disease Control and Prevention (CDC) 1 

UC MEXUS 1 

United Nations Population Fund 1 

Victoria University 1 

Not Reported 8 
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Table D.2: Authors and Affiliations 

Affiliation Author(s) 

Aga Khan University (Pakistan) Zulfiqar Bhutta 

Arizona State University  Omayra Ortega 

Beheira Governorate (Egypt) Zakaria Abd-Rabou 

Bocconi University Giovanni Fattore 

Center for International Health (Australia) 
and Monash University (Australia) 

Elissa Kennedy  

Center for International Health 
(Australia),Ghent University (Belgium), 
Monash University (Australia), University 
of Witwatersrand (South Africa) 

Stanley Luchters 

Centers for Disease Control and 
Prevention (US) 

Lynn Antil, Joseph Bresee, Stephen Cochi, Mark Pallansch, Steven 
Wassilak 

Children’s Hospital Boston John Meara 

Columbia University Christy Turlington Burns 

Diseases Research Program, Naval 
Medical Research Unit No. 3 (Egypt)  

John Sanders 

Duke University  Jeffrey Vincent 

Enteric Diseases Research Program Naval 
Medical Research Unit No. 3 (Egypt) 

Ibrahim Adib, Adel Mansour, Isabelle Nahkla, Mark Riddle 

Family Planning International (New 
Zealand) 

Sean Mackesy-Buckley, Sumi Subramaniam 

Futures Institute (US) Lori Bollinger, John Stover 

George Washington University  Sarah Baird  

Harvard University and NBER Michael Kremer 

Harvard Medical School Blake Alkire, Paul Farmer, John Meara, Ian Metzler 

Harvard School of Public Health David Bloom, Stephen Resch 

Independent Consultant (Colombia) Jim Tulloch 

Independent Consultant (Cook Island) Andreas Demmke 

Institute for Development Studies  Lawrence Haddad 

International Food Policy Research 
Institute  

Harold Alderman, John Hoddinott 

International Planned Parenthood 
Federation 

Kabwea Tiban 

International Vaccine Institute (Korea) John Clemens 

Johns Hopkins University Neff Walker 

Kid Risk Inc. Kimberly Thompson 

Kid Risk Inc. and Delft University of 
Technology (Netherlands) 

Radboud Duintjer Tebbens 

Kilimanjaro Christian Medical Centre Semkini Chonya, Hilda Mbakilwa, Rose Mwangi 

London School of Hygiene and Tropical 
Medicine 

Joy Lawn, Yoel Lubell, Anne Mills, Hugh Reyburn, Christopher 
Whitty 

Micronutrient Initiative (Canada) Venkatesh Mannar 

Ministry of Health (Vanuatu) Apisai Tokon 

Ministry of Health and Population (Egypt) Nasr El-Sayed 

National Institute of Cholera and Enteric 
Diseases (India) 

Dipika Sur 

National Institute of Malariology Tran Phuc, Dang Thach 

Results for Development Institute (US) Robert Hecht, Carleigh Krubiner, Kira Thorien 

The GAVI Alliance (Switzerland) Peter Hansen 
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Affiliation Author(s) 

The Global Fund to Fight AIDS, 
Tuberculosis and Malaria (Switzerland) 

Rifat Atun, Matthew Blakley, Eline Korenromp 

The Ministry of Health and Family 
Welfare (India) 

Anuradha Gupta 

The University of Melbourne Beverley Biggs, Gerard Casey 

UNFPA Howard Friedman 

UNICEF Mickey Chopra 

United Nations Population Fund Chinwe Ogbonna, Annette Sachs Robertson 

Università Commerciale Luigi Bocconi Davide Sartori 

University of California at Berkeley Joan Hamory Hicks 

University of California at Berkeley and 
NBER 

Edward Miguel 

University of California at San Francisco Colin Boyle, Dean Jamison 

University of Colorado at Boulder Tania Barham 

University of Nigeria Obinna Onwujekwe, Ogochukwu Ibe, Benjamin Uzochukwu 

University of North Carolina at Chapel Hill Marc Jeuland, Donald Lauria, Brian Maskery 

University of North Carolina at Chapel Hill 
and Manchester Business School (UK) 

Dale Whittington 

University of Pennsylvania  Hans-Peter Kohler, Jere Behrman 

University of Pretoria (South Africa) Robert Pattinson 

University of Toronto Ryan Hum, Prabhat Jha, Stanley Zlotkin 

University of Toronto and Ministry of 
Health and Long-Term Care (Canada) 

Waseem Sharieff 

University of Washington 
Joseph Cook, Dean Jamison, Carol Levin, Rachel Nugent, Stephane 
Verguet 

University of Waterloo (Canada) Susan Horton 

USAID Marjorie Koblinsky 

Victoria University (Australia) Bruce Rasmussen, Peter Sheehan, Kim Sweeny 

World Health Organization 

Ian Anderson, Henrik Axelson, R. Bruce Aylward, John Beard, Flavia 
Bustreo, Tran Dai, Andres de Francisco, A Metin Gulmezoglu, 
Shyama Kuruvilla, Rufina Latu, Jennifer Linkins, Elizabeth Mason, 
Antonio Montresor, Nebojsa Novcic, Mikael Ostergren, Karin 
Stenberg, Roland Sutter, Marleen Temmerman, Joshua Vogel 

Wilfrid Laurier University (Canada) Annie Wesley 

World Bank Christopher Gaukler, Andrew Sunil Rajkumar, Jessica Tilahun 

Yen Bai Medical College Luong Phu 

Not Reported 
Michael Hanemann, Frank Rijsberman, Claudia Sadoff, Alix 
Peterson Zwane 
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Appendix C: Stakeholder Survey 

Q1 Name (Optional) 

 

Q2 Organizational Affiliation (Optional) 

 

Q3 Type of organization: 

 Government Agency 

 Intergovernmental Organization 

 Educational or other Academic Institution 

 Healthcare Provider or other Medical Institution 

 Consulting 

 Charitable Foundation 

 Private (For-Profit) Industry (Not Otherwise Listed) 

 Nonprofit (Not Otherwise Listed) 

 Other (Please Specify): ____________________ 

 

Q4 Does your work primarily address (check all that apply): 

 High Income Countries 

 Middle Income Countries 

 Low Income Countries 

 

Q5 To what extent do you conduct or otherwise use benefit-cost analysis in your work? 

 Often 

 Sometimes 

 Rarely 

 Never 

 

Q15 Are you primarily...? 

 A practitioner, who conducts benefit-cost analyses 

 A decisionmaker or other stakeholder, who uses the results of benefit-cost analyses 

 Both a practitioner and a decisionmaker or other stakeholder 

 Other (Specify) ____________________ 
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Q6 For which types of policies or interventions do you typically use benefit-cost analysis? (Please check 

all that apply) 

 Healthcare or Public Health 

 Environment or Energy 

 Transportation or Infrastructure 

 Education, Housing, or Social Welfare 

 Defense or National Security 

 Agriculture or Nutrition 

 Finance or Business Administration 

 Other (Specify) ____________________ 

 

Q7 What are the greatest advantages of using benefit-cost analysis in your work? 

 

Q8 What are the greatest limitations of using benefit-cost analysis in your work? 

 

Q9 Does your organization have official guidance for conducting benefit-cost analysis? 

 Yes 

 No 

 Uncertain 

 

Q10 Please provide a link or attach a file of the benefit-cost analysis guidance document. 

 URL ____________________ 

 Document 

 

Q11 Please provide a file of the benefit-cost analysis guidance document. 

 

Q16 Please identify and submit, if possible, a benefit-cost analysis that you believe is a particularly good 

example of best practices. 

 Full Citation ____________________ 

 URL ____________________ 

 Upload Document 

 

Q17 Please upload benefit-cost analysis file. 

 

Q12 What are the most significant barriers and challenges that need to be addressed in order to 

increase the use and improve the quality of benefit-cost analysis? 

 

Q13 Where are the most significant opportunities for increasing the use and improving the quality of 

benefit-cost analysis? 

 

Q14 Please share any additional comments regarding the use of benefit-cost analysis below. 

 


