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The purpose of this paper is to discuss how the techniques of cost-benefit analysis (CBA) and cost effectiveness analysis (CEA) have been used in family planning evaluation in the past and how they might be used most effectively in the future.  The paper finds that both methodologies have been widely applied in the population field since the 1960s but that both have also been used in ways that depart significantly from their basic purpose.  Although CBA is less widely used than in the past, the paper describes a potentially useful application of this methodology in the future.  In the case of CEA, the paper calls for a return to its more narrowly defined purpose of evaluating alternative but similar investments.

1.  Description of Methodologies
Both CBA and CEA are intended to be used for the prospective evaluation of alternative investments or projects.  However, in practice, they have both often been used as well for the retrospective evaluation of ongoing projects or programs (Haveman 1976).
  Cost-benefit analysis is most usefully employed to evaluate projects or programs which produce more than one benefit, when the benefits (or at least most of them) can be meaningfully valued in monetary terms.  The classic example is a multi-purpose damn which might simultaneously produce benefits in the form of irrigation, flood control, electric power generation, and recreation.  Government investment in such projects has been justified because: 1) they involve local monopolies (e.g., irrigation, electric power generation); 2) they involve public goods (flood control); 3) they involve externalities (environmental damage); or 4) because they are too large or risky for the private sector to undertake.  The initial investment cost and subsequent operating costs of the project over a given time horizon (e.g., twenty years) are compared to the stream of benefits generated by the project during the same time period.  Benefits are valued from the standpoint of society as a whole, rather than from the standpoint of private parties (e.g., consumers, farmers).  For example, benefits in the foregoing example would have to be valued net of any environmental damage caused by the damn.  Because the technique involves comparing costs and benefits which occur in different time periods, the costs and benefits from different time periods need to be discounted, i.e., converted into what economists call present values.
  Projects are usually ranked in ascending order according to the ratio of the sum of the discounted costs to the sum of the discounted benefits.
  This indicator is called the cost-benefit ratio (C/B):

C/B = Total discounted value of costs / Total discounted value of benefits = Present value of costs / Present value of benefits.

Cost effectiveness analysis was developed as an alternative to cost-benefit analysis for situations in which benefits cannot be easily valued in monetary terms.  A classic example would be investment in alternative weapons systems designed to provide nuclear deterrence (the methodology was first used in defense applications).  Since nuclear deterrence is not something normally traded in markets, it is difficult to assign a monetary value to it.  However, as long as a suitable indicator of its effectiveness could be identified (e.g., percent of the enemy population killed in a retaliatory strike), the technique of cost effectiveness analysis can be used to develop a ranking of very different weapons systems (e.g., strategic bombers, ground-based missiles, submarine-based missiles).  With cost effectiveness analysis, the ratio of the cost of a weapons system to an indicator of its effectiveness is used as a basis for evaluating its efficiency relative to alternative weapons systems designed to achieve the same effect.  Investments are ranked in ascending order on the basis of such cost-effectiveness ratios (i.e., an investment with a lower cost-effectiveness ratio is said to be more cost effective than one with a higher ratio).  The method breaks down, however, when the alternative systems or projects are capable of producing more than one benefit (e.g., conventional warfare capability in addition to nuclear deterrence).  Two options are available in such cases: 1) use cost-benefit analysis; or 2) develop a more general measure of effectiveness which reflects both benefits (e.g., a national security indicator).

Even beyond the differences just noted there is a qualitative difference in the nature of the problems which can be addressed by the two methods.  Because of its ability to produce evaluation indicators which are comparable to those used to evaluate investments in other sectors, cost-benefit analysis is well suited to compare the efficiency of a project in one sector (e.g., family planning) to that of a project  in another sector (e.g., education, roads).  In family planning, CBA has been often been used additionally as a policy tool to support the allocation of additional resources to family planning programs more broadly (as opposed to evaluating individual investments or projects).  Cost effectiveness analysis, in contrast, is best suited to evaluate several closely related projects in the same sector.  In family planning applications, it has been most often used as a managerial tool to fine-tune the allocation of resources within a program.  Despite these distinctions, as will be apparent in the discussion below, some family planning CBA applications are analytically more similar to cost effectiveness analysis, whereas certain types of cost-effectiveness analysis have been used to address broader issues of resource allocation across sectors.

Despite these conceptual and practical differences, both CBA and CEA share certain common elements (Simmons, 1987).  Both methodologies, for example, require that costs include the value of all inputs used in the activity to be evaluated, including both capital investments and all inputs necessary to operate and maintain the activity at its expected level.  Moreover, the inputs should be valued on the basis of their opportunity costs (i.e., the value of the inputs if used in their next most productive alternative use).
  Donated inputs and volunteer labor should also be valued on the basis of their opportunity cost, since such inputs could in most cases be used for some other activity.  Although the same costing principles should be used in all applications of CBA and CEA, significant departures can be found in many of the studies in the family planning literature.  Fortunately, with experience and the availability of manuals describing appropriate costing methods in family planning, there has been more conformity with sound costing principles in recent studies than was formerly the case.
  

Both CBA and CEA also require estimates of project effectiveness (or impact) which are based on what is expected to happen with the investment as well as the counterfactual circumstance of what would have happened in its absence (Haveman, 1976; Simmons, 1987; Hammer, 1997).  All effects measured in either type of analysis should therefore be net effects, i.e., effects which are net of activities which would have been performed by the private sector in the absence of the government (or program) investment.  Although this is an essential requirement for obtaining meaningful results with either methodology, it has not always been satisfied in family planning applications (i.e, many applications of CBA in particular are based on gross program effects).

2.  Cost-Benefit Analysis in Family Planning
The technique of cost-benefit analysis has been used extensively in population policy evaluations since the 1960s, and variants of it are still being used.  Initially, it was used by proponents of family planning to justify the large investments which donors (particularly the U.S.) were making to provide developing country populations with access to family planning services. A straightforward application of CBA would involve valuing the family planning services provided by government programs on the basis of what consumers would be willing to pay for the same services if provided privately, adjusting for any externalities, and comparing the estimated benefits to the costs.  However, possibly because it was believed that relatively few consumers in developing countries were willing to pay for family planning services (most services at the time were provided free), such a procedure was not followed.  Instead, early applications of CBA to family planning measured benefits in terms of the estimated impact of a fertility decline on the growth rate in per capita income. 

Two alternative approaches were initially used.  The point of departure for the first approach was a long-term macro-economic model capable of tracing the effects of fertility reduction on the growth rate of aggregate income per capita.  The alternative approach, which was micro-economic in character, measured the benefits from averting a birth in terms of the discounted value of the difference between a persons lifetime consumption and his lifetime earnings.  A third approach was introduced later in which the benefits of fertility reduction were defined as savings in government expenditures on social services made possible by fertility decline.  Such an approach might be more appropriately referred to as financial cost-benefit analysis, rather than CBA per se, since it involved no attempt to measure the impact of a project on overall production.  Even more specialized financial cost-benefit analyses have been used to evaluate family planning expenditures within the health sector, within specific organizations (e.g., health insurers, social security institutes), and within private companies.  More recent applications of CBA have used welfare economics as their starting point and have estimated the benefits from government investment in family planning in terms of social welfare gains from correcting various forms of market failure.  

2.1 Cost-Benefit Analysis Based on Macro-economic Models

The first attempts to evaluate investments in family planning were carried out with the help of long-term macro-economic growth models.  Most of these applications defined benefits in terms of changes in per capita income resulting from a hypothetical change in fertility and compare them to the cost of reducing fertility to that level.
  In some applications a cost-benefit ratio was explicitly calculated; in others, family planning investments were compared to other types of investments in their effect on the growth of income per capita over time.

Since the denominator of the benefit measure is the size of the total population, the most direct link between fertility decline and benefits is established by a simple population projection submodel which projects the effects of fertility decline in year t on the population in years t + 1, t + 2, etc.  Some of the macro-economic models did not go much beyond such a simple formulation, their developers arguing that any effects of fertility change on the numerator (i.e., income growth) would only begin to occur after a delay of 15-20 years (i.e., when those who would otherwise have been born would be ready to enter the labor force) and that effects occurring so far into the future would in any event be heavily discounted.  Other macro-economic models incorporated more complex economic-demographic relationships.

The first and by far the most influential of the macro-economic growth models was developed by Ansley Coale and Edgar Hoover for India (Coale and Hoover, 1958).
  The Coale-Hoover model played an influential role in discussions of population policy for several years following its publication, particularly in developing countries (Donaldson 1990).  The Coale-Hoover model traced the effect of a fertility decline on the size of the population (the denominator), and it also incorporated feedback effects of fertility change on the rate of savings and capital formation, and hence income growth (the numerator).  Overall, reductions in the rate of population growth were found to provide a powerful stimulus to economic growth.

Although cost-benefit analysis based on macro-economic growth models played an important role in the development of population policy in countries such as India and Mexico, it is no longer widely used as a tool for population policy, primarily for two reasons.  First, empirical studies failed to confirm the existence of many of the behavioral links assumed to exist in the early models between population growth and income change.  Despite continuing research over several decades using cross-national data, it has even been difficult to establish any empirical link between per capita income growth and either population growth or fertility decline (Kelley 1988; Kelley and Schmidt, 1995; McNichol 1995).
  Second, reduced emphasis has been given in recent years to growth in income per capita as a legitimate objective of population policy.  Micro-economic theories of fertility have characterized fertility levels as matters of choice subject to constraints (Becker 1960; Simon 1969), implying that some families (and by simple extension, entire countries) might prefer having additional children to having higher per capita income, while feminist groups have been highly critical of population policies which view womens and couples reproductive choices narrowly as an instrument for attaining macro-economic objectives (McNichol, 1995).

2.2 Cost-Benefit Analysis of Averted Births

An alternative approach to family planning CBA developed early on involved comparing the benefits and costs of averting an individual birth, with benefits defined as the discounted sum of the difference between the persons lifetime consumption and his earnings.  The development and first application of this model to India was by Enke (1966), who concluded that a dollar invested in family planning would do as much to increase per capita income as one hundred dollars invested in fixed capital.  Applications of this CBA approach typically obtain similarly dramatic cost-benefit ratios for the simple reason that people do not begin working until they have aleady consumed substantial resources.  Given the time profile of the typical persons consumption and earnings streams, use of a discount rate much higher than 5 percent  yields a substantial discounted excess value of consumption over earnings and, given the relatively modest costs of averting a birth, a very low cost-benefit ratio (Simon, 1969).
   

Enkes study played an influential role in discussions of population policy particularly in the U.S. (Donaldson 1990).

Despite its early policy significance, this particular approach to family planning CBA has not withstood the test of time.   A great deal of criticism was leveled at Enkes methodology early on.
  Perhaps the easiest way to see the methods basic flaw is to draw attention to its implicit assumption that parents would save at least some of the income not used to support the consumption of unborn children instead of spending it on other forms of consumption.  An alternative way of expressing much the same idea (but couched in terms of welfare economics rather than macroeconomics) is that the method fails to recognize the consumption value derived by parents and others (e.g., grandparents, siblings, other relatives, friends, neighbors) from having additional children (Haveman, 1976). 

2.3 Financial Cost-Benefit Analysis of Public Sector Expenditures

A unique feature of family planning as a social service is that it prevents pregnancies and childbirths, thereby reducing the need for other types of health and social services.  This feature of investments in family planning led to the development of an alternative approach to family planning CBA in which benefits are measured in terms of the reduced expenditures on social services that  fertility reduction makes possible.  This variant of CBA was first developed and applied to family planning investments in the U.S. (Jaffe 1974; Jaffe and Cutright 1977).  The first published application of the methodology to a developing country (Thailand) was by Chao and Allen ( 1984).  It has since been applied to several other countries (e.g., Egypt, Sri Lanka, Philippines, Indonesia, Morocco, Tunisia, Rwanda, Jamaica, Senegal) under the USAID-funded RAPID project and is still in use,
 although not to the same extent as previously (due to a general post-1994 Cairo Conference (ICPD) backing off from the traditional focus of family planning programs on demographic goals).

Early critics of the method in the U.S. pointed out that such public expenditure cost-benefit analyses, while potentially having some value as purely financial exercises, were not really cost-benefit analyses because they compared the real cost of service delivery programs to benefits measured in terms of reduced levels of transfers (e.g., welfare payments to AFDC mothers) and that this was like comparing apples to oranges.
  The applications to developing countries do not typically exhibit this problem; the public expenditure savings they estimate correspond to the consumption of real resources to produce other types of government services, not transfers.  However, most of the applications neglect the future contributions which unborn persons would otherwise make to tax revenues, but this is justified as long as a discount rate higher than about five percent is used.  Proponents of the method argue that the public expenditure savings made possible by investing in family planning programs can be used for more productive public or private investments or to improve the quality of social services themselves.  However, Shultz (1987) found no empirical evidence in cross-national data of a relationship between fertility decline and either the level of spending on education or various indicators of education quality.

Perhaps the most important shortcoming of such public expenditure CBA is that it proposes a very indirect solution (family planning) to problems of financing social services.
  The overall level of government expenditures on social services should be determined according to criteria of efficiency and equity, with due consideration given to the real distortionary costs of raising additional government revenue to finance such expenditures.  These optimum patterns of financing may be affected on the margin by fertility change, but only on the margin; and in the absence of fairly complete information about a given countrys social welfare function (e.g., the extent to which its objectives are couched in per capita versus total welfare terms), it is difficult to say a priori whether a low-fertility optimum would be preferred to a high-fertility optimum.

2.4 Specialized Financial Cost-Benefit Analyses

Financial cost-benefit analyses have also been prepared to evaluate the provision (or financing) of family planning services by organizations other than the government, including: 1) social security institutes in Mexico and Turkey (Nortman, Halvas and Rabago 1986; Cakir, Fabricant, and Kircalioglu 1996 ); 2) private health insurers in Zimbabwe and Brazil (Lande and Geller 1991); and 3) private employers providing health benefits to their employees in Peru, India, Sri Lanka, Kenya, Zimbabwe and many other countries (Foreit 1991; Lande and Geller 1991).  These studies focus on the potential savings to the organization providing (or financing) family planning services in terms of reduced expenditures for other types of maternal and child health services (including costs incurred in connection with pregnancies, childbirths, abortion complications, and health care for children).  These potential savings to the organization, appropriately discounted, are treated as the benefits in these studies.  Costs include the cost to the organization (often exclusive of subsidies provided by the government or donors) of providing (or funding) the delivery of family planning services to members or employees (and sometimes to their families as well).  These and similar studies have often found that the financial savings in reduced health care alone is sufficient to justify providing (or funding) the provision of family planning services by these organizations (Jones 1975).  In addition, particularly in the case of social security institutes and private companies, additional savings from providing or financing family planning services accrue in the form of reduced benefits of other types.  For example, in the case of social security institutes, other forms of potential savings may result from reduced outlays on maternity leaves and disability benefits.  In the case of private employers, benefits may also include savings in housing and educational allowances.

The use of CBA to examine the purely financial implications of family planning investments from the standpoint of the sponsoring organization is perfectly valid and defensible.  However, certain limitations and problems are noted in connection with studies of this type:

1) The methodology establishes only the private benefits and costs and is most often used as a policy tool to convince the organization to provide family planning services.  As such, it does not address such equally important related issues as whether provision or financing of these services is efficient from societys standpoint or whether it merits government subsidies and if so, to what extent.   

2) The cost-benefit ratio to the organization is positively related to the increase in contraceptive prevalence resulting from the provision or funding of family planning services (not to the overall contraceptive prevalence rate) because the organization already benefits from services obtained previously by its members/employees from other sources.  In practice, the target populations (i.e., modern sector employees, social security members) often already exhibit relatively high contraceptive prevalence rates.

3) The cost-benefit ratio will be inversely related to the proportion of members/employees who are already contracepting but who change from an external source to one provided (financed) by the organization.  In such cases, there is an increase in cost to the sponsoring organization but there is no commensurate increase in benefits (unless there is a change to a more effective contraceptive).

4) In the case of private insurers (including HMOs) there will be less scope for financial gains due to the possibility that members will change their coverage to a different insurer.  In this case, the insurer who paid for family planning services (particularly long-term methods) will not be able to recoup its investment.

2.5 Contemporary Approaches to Cost-Benefit Analysis

Traditional techniques of cost-benefit analysis focus on whether an investment yields net benefits to the economy.  These techniques were developed at a time when both developing and developed countries (e.g., European countries) dominated investment in all sectors, including industrial sectors.  More recently there has been a basic paradigm shift in development strategies (Behrman, 1993).  Today, it is presumed that the private sector should be permitted to provide a service under free market conditions (including social services, such as education and health) unless a strong case can be made for government intervention.  This new paradigm invokes principles of welfare economics to evaluate the need for government intervention in markets.  Under conditions in which either social benefits differ from private benefits or social costs differ from private costs, government intervention may be called for (but not necessarily the direct provision of the good or service).  Government intervention may also be necessary if consumers are not fully aware of the private benefits and costs of a service (which is often the case with family planning); but again, the intervention may be limited to subsidizing the provision of information, as opposed to directly providing (or even subsidizing) the service itself.  

The application of cost-benefit analysis within this new paradigm involves a redefinition of benefits to become the net welfare gains (if any) resulting from government intervention in the form of either a project or a policy reform.
  In addition, some economists have begun to emphasize the importance of considering the real resource costs of financing projects through the government sector and the effect of the fungibility of donor investments on other sector investments (Pack and Pack, 1993; Devarajan, Squire, and Suthiwart-Narueput, 1997; Hammer, 1997).  The argument is that all government financing imposes real costs on the economy. For example, it has been estimated that the real distortionary cost to the economy of raising a dollar in taxes in the U.S. is between $0.16 to $0.57 (i.e., the marginal cost of public funds ranges from $1.16 to 1.57)--with a likelihood that the distortionary costs are much higher in the typical developing country.  Under these circumstances, project evaluations and appraisals need to consider whether the estimated welfare gains resulting from the financing of even socially beneficial interventions is worth the cost of raising the taxes to finance them.

The problem of fungibility arises in the context of donor-financed projects because traditional methods of project evaluation assume that the project would not be undertaken by the government in the absence of donor funding.  Since donor-supported projects are often shown to have low cost-benefit ratios, this assumption is unlikely to be valid.  If the donor funds substitute to some degree for government expenditures which would have been made in the absence of donor assistance, and if the funds freed thereby are subsequently used to finance other, less socially beneficial activities, the relevant cost-benefit ratio for project appraisal purposes is that pertaining to the less marginally beneficial project which is implemented as the result of the donor financing of the more beneficial project.  To cite an extreme case, donor funding of family planning services (if such services would have been funded in any case) may free up government funds to pay for overseas health care for high-ranking government officials (for which funds might otherwise not have been available).  The solution, it is argued, is to shift donor focus from project-level appraisal and evaluation to sector-level appraisal and evaluation.

3. The Use of Cost-Effectiveness Analysis in Family Planning
Cost-effectiveness analysis has also been used widely in the evaluation of family planning programs since the earliest years.
  Effectiveness has most often been defined in terms of births averted or related measures of pregnancy prevention or contraceptive protection.  In some applications, the technique is used as it was originally intended, i.e.,  to evaluate new investments or to evaluate the desirability of continuing or expanding investments in alternative existing program activities.  In other cases, however, the technique has been used to assess the efficiency and performance of existing programs or components of programs, and in some cases even to compare the performance of programs across countries (Huber and Harvey 1989).  In one early study (Simmons 1979), the cost effectiveness of family planning in reducing fertility was compared to that of investments in other sectors (e.g., female education).  More recently, cost effectiveness analysis has been applied using alternative measures of effectiveness, such as disability-adjusted life years (DALYs), to evaluate the efficiency of investment in family planning compared to that of other health interventions.

3.1 Traditional Cost Effectiveness Analysis

In its purest form, cost effectiveness analysis involves the comparison of two or more alternative investments
 in terms of their ability to produce a well-defined result at least cost.  The  indicator used in cost effectiveness analysis is the cost-effectiveness ratio, i.e., the cost per unit of effect.  Traditional cost effectiveness applications should have the following features:

· the effect should be carefully and clearly defined (the alternative investments must all produce exactly the same effect if they are to be meaningfully compared);

· the ability of each of the alternative investments to produce the identified effect should be measured carefully, ideally by means of an experiment; and

· costs should be measured carefully and should include the opportunity cost of all resources consumed in producing the measured effect.

There are numerous examples of CEA having been used to evaluate either alternative family planning investments or alternative operational practices more or less in conformity with the above guidelines.  It is informative to provide some examples from the recently published literature:

Family Planning Supervision in Guatemala (Vernon et al. 1994).  The purpose of this study was to evaluate the cost effectiveness of two alternative models of supervision compared to the existing supervision system used in Ministry of Health facilities.  Under the existing system facilities received two supervision visits annually.  Under the first alternative (indirect supervision group), only one supervision visit was made, with the other replaced by a one-day meeting at the district level with the supervisor.  Under the second alternative (self-assessment group), one of the supervision visits was replaced by a two-day workshop in which the providers filled out self-assessment checklists and made a plan to solve any problems identified.  An experimental design was used, with 12 districts randomly assigned to each treatment, and 6 districts randomly assigned to the control (i.e., in which the existing supervision system was maintained).  A total of 30 health centers and 110 health posts were included in the study.  Effectiveness was defined simply as the number of facilities supervised.
  Costs included supervisors and drivers salaries and per diem expenses, fuel and vehicle maintenance, travel and per diem expenses for workshop participants, and the cost of workshop materials.  During the first year, the indirect supervision group experienced a cost per health-care outlet supervised of $97, compared to the self-assessment groups $114 and the control groups $119.

Mass media advertising in Brazil (K. Foreit, de Castro, and Duarte Franco 1989).  This study involved an experiment in which a single set of advertisements for a family planning (vasectomy) clinic were printed in several weekly and monthly magazines over a two-month period to determine which publications offered the most cost-effective advertising space.  The effectiveness of the advertisements was measured by an estimate of the number of additional vasectomies performed as the result of the advertising campaign per dollar of spending on advertising.  The effect was measured by assuming that all increases in the number of vasectomies which occurred during a one-year (or three-year) period following the initiation of the campaign were attributable to the campaign.
  Costs included production costs (e.g., photography, layout), publicist costs (for arranging press coverage of the media campaign), and publication costs.  Broad-audience magazines were found to be about five times more cost-effective than narrow-audience magazines, and the hiring of a publicist (who arranged radio/TV coverage of the campaign) was also found to be cost effective.

Mobile Family Planning Services in Tunisia (Coeytaux et al. 1989).  This study evaluated the cost effectiveness of 63 mobile units (55 mobile teams and 8 mobile clinics) used to provide family planning services in rural governorates of Tunisia.  The purposes of the CEA included: 1) estimating the cost effectiveness of the individual mobile units; 2) comparing the cost effectiveness of the mobile teams to that of the mobile clinics; and 3) comparing the cost effectiveness of the mobile units as a group to that of fixed service delivery sites.  Couple-years of protection (CYP) was used as the measure of effectiveness.
  Costs included fixed costs (i.e., labor costs, vehicle repair and maintenance, vehicle fuel, and education outreach expenses) and variable costs (contraceptive costs).  Costs not included were vehicle depreciation, costs of space in buildings used by the mobile teams when providing services, and administrative costs.  The study found that the mobile teams were more cost-effective than the mobile clinics (but attributed this to difficult terrain and widely scattered client populations) and that the mobile units as a group compared favorably with the fixed clinics in terms of their cost effectiveness.

Post-partum IUD Insertion in Peru (K. Foreit et al. 1993). The purpose of this study was to determine whether the introduction of postpartum family planning services into Social Security (IPSS) hospitals would be a cost-effective use of IPSS funds. Accordingly, family planning counseling and temporary methods of contraception (IUD, pills, barrier methods) were introduced on a trial basis into one of two randomly selected maternity wards in one IPSS hospital in Lima.   The other maternity ward served as a control.
  The study found that all the observed increase in contraceptive prevalence in the treatment group compared to the control group was due to additional IUD use.  Consequently, the number of IUDs inserted was used as the measure of effectiveness.  Costs included start-up costs (training costs, which were amortized over a five-year period) and operating costs (maintenance costs of the delivery and treatment rooms, IUDs and supplies).  The study found that the cost per IUD insertion in the experiment ($9.38) compared quite favorably to the cost of the same service provided on an outpatient basis ($14.78), so it was concluded that the introduction of postpartum family planning services would indeed be cost effective for IPSS.

Traditional cost effectiveness analysis can be of great value to managers as an operational tool, as well as an aid in making sound investment decisions.  The use of simple experiments to fine tune the efficiency of operations can play a potentially important contribution to program sustainability by making programs more efficient.  CEA appears to be more often used by public sector and NGO managers than by commercial sector managers (although perhaps it is only that the commercial applications are less frequently written up and published).  With the commercial sector, however, it is perhaps reasonable to assume that market forces bring about efficient solutions over time as successful firms (i.e., those fortunate enough to have made cost-effective decisions) thrive and others go out of business.  Still, the method can be very usefully transferred to commercial sector managers if the intent is to give them a helping hand.

3.2 Cost Effectiveness Analysis Focused on Efficiency

The purpose of cost-effectiveness analysis (and cost-benefit analysis as well) is to determine whether an organization or program is doing the right thing (i.e., Should it invest in service delivery instead of IEC?  Should it extend its outreach program or should it build more clinics?).  Central to obtaining meaningful answers to these questions, as has been emphasized in this paper, is knowledge of the true effects of the investment, which implies a knowledge (or at least a reasonable estimate) of what would happen to the indicator of interest if the investment were not to occur.  However, in family planning there is a long tradition of referring to estimates of simple cost/output ratios as cost effectiveness analysis.  These ratios have been widely used to assess the cost effectiveness of individual facilities in a program, and they have even been used by some to compare the cost effectiveness of family planning programs, activities, or organizations across countries (Huber and Harvey 1989).  Despite frequent references to it as CEA, this methodology is probably more accurately referred to as efficiency or cost analysis.

Efficiency analysis can be a very useful analytical tool for a variety of purposes.  For example, in the CEA study of mobile family planning units in Tunisia described above (Coeytaux et al. 1989), the authors include an analysis of the factors associated with variations in the observed costs and output (measured in terms of visits, acceptors and CYPs) of the different units.
  This analysis pointed to the importance of maximizing the number of days in the year that each unit is in operation, suggesting that the mobile units would be more efficient if there were a system in place to enable them to continue operating when the midwife is absent or if vehicles which break down often were replaced.  Previous cost-cutting measures had focused on adjusting intineraries to reduce fuel costs, but the study showed this would yield little in the way of cost savings since fuel costs accounted for only about 9 percent of the total (compared to personnel costs, which absorbed 58 percent of the total).

Efficiency analysis has been carried out in a variety of settings.  In Colombia, for example, the NGO Profamilia routinely monitors the cost-output ratios (i.e., cost per CYP) of individual clinics to identify clinics which may need managerial assistance and as a basis for rewarding high-performance clinics and penalizing low-performing ones (Williams, Ojeda, and Trias 1990).  Econometric analysis of the factors which determine outputs and costs, as was done in the Tunisian study referred to above, is a particularly powerful form of efficiency analysis.  Similar studies have been done for Profamilias program as well as for the Indonesian family planning program (Amadeo, Chernichovsky and Ojeda 1991; Chernichovsky et al. 1991).  When a regression analysis of cost-output ratios has been done, service delivery units appearing below (above) the curve can be easily identified as relatively efficient (inefficient).

Although such efficiency studies can clearly be useful as fairly sophisticated managerial tools, it is important to recognize that at best an analysis of cost-output ratios can only shed light on the relative efficiency of the units observed.  They provide no information bearing on program impact.  The fact that  measures of output (typically CYP) refer to gross output only (which is appropriate in an efficiency analysis) means that they do not consider the extent to which program output may have substituted for the output of other sources.
  It is also important to realize that the observed variations in cost-output ratios may signify very different sources of inefficiency (Janowitz and Bratt 1992).  For example, inefficiency may be observed because the available inputs are not used in such a way as to produce the maximum possible levels of output (economists call this technical inefficiency); or inputs (e.g., doctors and nurses) may not be combined in such a way as to produce a facilitys output at least cost (economists call this economic inefficiency); or facilities may be too large in relation to the levels of demand in the market served (economists call this scale inefficiency).
  In other cases, variations in observed cost-output ratios may not signify inefficiency at all.  Particularly when comparisons are made among clinics operated by different organizations, the observed differences in cost-output ratios may reflect variations in quality tailored to the tastes of the different clientele served.
  In addition, when cost-output ratios are compared across countries, the observed differences may be due in part to measurement error from the use of incorrect exchange rates (Robinson 1993).  These considerations suggest that efficiency analysis is most useful when applied as a managerial tool to fairly homogeneous units within a single organization.

3.3 Cost Effectiveness Analysis Focused on Resource Allocation

Given the inherent difficulties in applying cost-benefit analysis to family planning (and to the health sector in general), it has apparently been tempting to many to substitute specially adapted cost-effectiveness methodologies to perform the same function, i.e., evaluate the social gains from investing in family planning in relation to those from investing in other sectors. For example, an early study by Simmons (1979) found that family planning was cost-effective as a fertility reduction intervention when compared to other activities also leading to fertility declines, such as female education or child survival interventions.  The main shortcoming of this type of analysis is that the alternative investments compared to family planning provide a wide range of private and social benefits not incorporated into the analysis, so that the exercise risks being irrelevant.  CBA, in contrast, is well suited to such an evaluation.

More recently, there have been a growing number of efforts to apply the Global Burden of Disease methodology to the area of family planning and reproductive health (World Bank 1993; Cochrane and Sai 1993; Walsh et al. 1993; Cochrane, Guilkey and Akin 1994).  This methodology involves evaluating alternative health investments using CEA, with effectiveness measured by a composite indicator of mortality and morbidity (i.e., the Disability-Adjusted Life Year, or DALY).  This methodology has several apparent advantages compared to cost-benefit analysis.  It appears to avoid at least one of the problems in applying CBA to family planning, i.e., the subjective judgments about the nature (as well as the existence) of the benefits associated with investments in family planning.
 Like CBA (but unlike most other forms of CEA), it also provides a basis for evaluating family planning investments in relation to other health sector investments (but not in relation to investments in non-health sectors); and unlike other family planning CEA, it has the potential to simultaneously handle the broader health effects of some family planning methods, such as STD protection. However, when applied to family planning, the Global Burden of Disease methodology has some important limitations:

· Benefits are limited to health effects.
  There is no consideration given to other possible welfare gains from providing couples with access to technology which they can use to time or limit their fertility.

· The methodology completely neglects the demand side (Hammer and Berman 1995).  If the reason for preparing such CEA is to determine which interventions are worthy of public subsidies, price elasticities of demand will serve as effective constraints on the ability of subsidies to increase levels of utilization (and therefore on their ultimate ability to produce positive health effects).

4. Discussion
It should be clear from the preceding review of the way CBA and CEA have been used in family planning that both methodologies have been applied in ways (and in some cases modified in directions) quite different from how they were originally intended to be used.   Both methods were originally developed for use in evaluating alternative investments according to the single criterion of efficiency, often under circumstances in which market failures were present (e.g., projects providing public goods).  In family planning applications, however, cost-benefit analysis gradually lost its focus on efficiency and evolved into a tool that might be more accurately called financial analysis.  CEA applications in family planning have also strayed from their original purpose of evaluating alternative (but similar) investments in the same sector.  Although the family planning literature contains numerous examples of appropriate use of the technique (albeit exhibiting some variation in technical soundness), many supposed applications of CEA have utilized cost-output ratios instead of cost-effectiveness ratios and can more accurately be termed "efficiency analysis."  These applications may be useful in revealing how efficiently a given unit is operating, but they have no bearing on the impact evaluation issue of whether the unit is doing the right thing (or whether it needs to exist at all).  Variants of CEA have also been used in family planning as a substitute for cost-benefit analysis, i.e., to evaluate the efficiency of investments in family planning compared to investments in other sectors.  Recent CEA applications based on the Global Burden of Disease methodology are an example of such applications.

It is interesting to speculate on the reasons that both of these techniques have been allowed to stray as far from their original purpose as they have in the area of family planning.  One possible explanation is that a consensus emerged early on that it was extremely difficult to apply standard techniques of project evaluation to family planning (and to the health sector generally) and that such a climate fostered the exploration of substitute methodologies.  Alternatively, the continuing advocacy needs of donors and other organizations working in the area of family planning may have tempted them to "bend" reputedly objective analytical tools to their immediate policy needs.  A kind of Darwinian process may have unfolded in which various "mutations" which might not have otherwise survived the normal process of professional review were nevertheless plucked up and generously funded because they appeared to provide straightforward answers to what were previously considered to be very complex issues.  Most plausibly there is an element of truth in both explanations (and probably in others as well).  The more relevant question, which is considered in the following section, is what contribution these various methodologies can and ought to play in the future.

5. Conclusions
There has been a sea change in development thinking and practice since the 1960s when CBA was first applied to family planning investments.  At that time governments were the main source of investment in both developing and developed countries (the U.S. was an exception), and the main objective of development policy was to accelerate the growth rate in per capita income.  Today, there is broad acceptance of the principle that even a particularly worthwhile activity which would otherwise be undertaken by the private sector is not a candidate for government investment.  If such activities involve public goods or other market failures, the standard prescription currently is to address these at their source through such indirect measures as taxes and subsidies.  The family planning policy environment has also changed.  In the wake of the 1994 Cairo Conference, family planning programs receive donor assistance mainly because they provide private benefits to poor women, not out of a belief that they accelerate economic development.  The use of demographic targets is discouraged.  In this new policy environment, it is unlikely that cost-benefit analysis will ever be widely used in the same way it was used in the past.

Despite such changed circumstances, CBA can still be a useful analytical tool to evaluate the case for government intervention in family planning markets (either through a project or through policy reforms) on efficiency grounds.  Particularly in circumstances in which the population is not well informed about the private benefits and costs of contraceptives, or where they can be obtained, and where a good case can be made that the private sector is failing to produce sufficient information to lead to well-informed choices, government subsidy of information and in some cases even of the provision of services can be shown to contribute to increased efficiency.  The benefits from funding family planning programs in such circumstances consist of increases in consumer welfare (consumer surplus), and these can be estimated at least roughly with knowledge of a few basic parameters (e.g., price elasticity of demand).  CBA can be a useful tool to evaluate government investments in family planning in such cases and provide a basis for comparing them to alternative uses of scarce government revenues.

When funding for family planning programs is justified on equity grounds alone, there should be no need to prepare a CBA.
   Under these circumstances the economic evaluation of projects should probably focus on measuring the impact of the project on indicators of access and service utilization across income groups.  It is possible, for example, to estimate the share of government family planning subsidies benefitting the poor if an analyst has the following information: 1) data on the types of services utilized by persons from different income groups; 2) the source of such services by income group; and 3) the unit subsidies  corresponding to these different sources.  Unfortunately, little if any analysis of this type can be found in the family planning literature.

If economic analysis such as the above is done, there should be no need for more applications of public expenditure CBA focusing on the potential savings in reduced expenditures on social services which family planning programs make possible.  There are more direct policy interventions than family planning available to deal with burdensome social expenditures (i.e., various health and education financing reforms).  Similarly, public policy should not encourage (and certainly not subsidize) social security institutes, employers, and insurers to provide directly (or even to finance) family planning services a solid case can be made that doing so would increase overall efficiency and equity (CBA such as that described above can be readily used for this purpose).
  It is often argued that this saves the government the resources which it would otherwise have had to spend to provide services to these groups.  However, this is merely a variation on the theme discussed above; and the more direct policy would be for the government simply to stop providing or financing services for this same group. 

Cost-effectiveness analysis has shown itself to be more resilient as a methodology over time.  The studies described above, which are only a sample of the recent literature, show that CEA is still widely used as a management tool in family planning programs.  The various operations research projects supported by USAID (particularly in Latin America) have greatly contributed to its use in a variety of contexts and countries.  If practiced carefully, it is a useful evaluation tool which can contribute to increased efficiency and hence sustainability.
  However, the same cannot be said of attempts to misuse CEA to address the issue of resource allocation between family planning and other sectors (this should be the province of CBA).  For example, establishing that investing in family planning is more (or less) cost effective in reducing fertility than investing in female education does not inform a government at all about whether to invest in family planning or female education (since both programs simultaneously promote other objectives, e.g., health).  Similarly, using DALYs as the sole criterion for allocating resources between family planning and other types health interventions is equivalent to using the nutrient values of individual foods as the sole basis for deciding which crops farmers should grow.  If people will not eat it (and you cannot sell it to other countries), why grow it?
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�  For an introduction to and overview of both methods, consult Warner and Luce (1982) and Sirageldin, Salkever and Osborn (1983).


�  For example, a benefit occurring one year into the future is discounted to the present (i.e., converted into a present value) by dividing it by 1 + r, where r is the discount rate, a measure of the premium which a consumer (or society as a whole) attaches to having a payment in hand versus having to wait one year to receive it.  A benefit occurring two years (n years) into the future would be discounted to the present by dividing it by 1 + r2 (1 + rn). In practice, the discount rate is often the same as the interest rate, since the interest rate measures how much the consumer could gain by lending a dollar for one year (Baumol 1968).  The discount rate used to evaluate public investments typically ranges between 5 and 15 percent.   


�  In some cases, the inverse of the cost-benefit ratio (i.e., the benefit-cost ratio) is used as the indicator of overall efficiency.  In other instances the internal rate of return (i.e., the discount rate which equates the value of the discounted sum of benefits to the discounted sum of costs) is used to rank projects.  Economists suggest that projects should be ranked instead according to the value of their discounted net benefits, i.e., the sum of discounted benefits minus the sum of discounted costs (Simmons 1987) . 


� Although in practice this requirement is often met by valuing inputs at market prices, adjustments are sometimes necessary if markets are significantly distorted by government regulation (e.g., overvalued foreign exchange rates).  Prices adjusted for such distortions are called shadow prices.


�  The estimation of family planning costs is the subject of another paper in this volume.


� Notable exceptions are Nortman (1986) and Janowitz et al. (1994).


�    The discounted sum of the changes in per capita income over a given time period (e.g., fifteen years) multiplied by the total population size in each year is compared to the discounted sum of expenditures on a family planning program sufficient in size and scope to bring about the hypothesized decline in fertility.  Enke (1971) introduced this definition of benefits, which was later refined by Suits et al. (1975) and subsequently used by Sommers (1980).  However, much earlier, Simon (1969) pointed out that a more appropriate measure of benefits would be the discounted sum of increases in total income (i.e., not per capita income).


�  One problem in the calculation of cost-benefit ratios on the basis of results obtained from macroeconomic models is that some of the benefits occur after the time period in which the costs are incurred and are therefore not fully reflected in the cost-benefit ratio (Muhsam 1975).  However, with the use of a discount rate of 5 percent or more the effect of excluding such benefits is negligible.


�  Other examples include various other macro-simulation models (Zaidan 1976; Denton and Spencer 1973; and Barlow and Davies 1974); macro-econometric models estimated with international data (Sommers and Suits 1971; Suits et al. 1975; Sommers 1980); and the highly disaggregated Bachue series of models developed by the ILO which featured feedback from development to fertility and other demographic variables (Rodgers, Hopkins, and Wery 1978; Anker and Knowles 1983; and Moreland 1984).


�  The Coale-Hoover model employed very restrictive assumptions which essentially predetermined its conclusions.  For example, it assumed that only capital formation affected the rate of economic growth (i.e., changes in labor supply had no effect on output) and that fertility reduction increased the productivity of capital.  Subsequent macroeconomic growth models, and there have been many, relaxed these assumptions but most did not arrive at qualitatively different conclusions.  Sommers (1980), for example, working with a 49-equation macroeconometric model, obtained estimates suggesting that the value of an averted birth ranged from a low of 19.6 times annual per capita income (Indonesia) to 41 times annual per capita income (Taiwan) and that an investment of $100 in birth control paid off as well as $600-$1300 invested in gross capital investment.  This said, it should be noted that Simon (1977) has obtained qualitatively different conclusions by introducing somewhat different assumptions and by extending the length of the simulation period.  A good summary of the early literature is provided by Robinson and Horlacher (1969).  Kelley (1988) and McNichol (1995) review the more recent literature.


� An inverse relationship was clearly anticipated by most researchers.  It is not clear what if anything such a finding would signify since families (and hence countries, which are politically defined aggregations of families) routinely consider tradeoffs between having more children and a higher standard of living.


� In Enkes study (1966), for example, which used a discount rate of 15 percent, the entire value of the future production of an Indian baby at the time was worth only $17 (compared to an undiscounted total of $840). 


�  A variant of the Enke model was also applied to Egypt by Zaidan (1971).


�  Robinson and Horlacher (1969) provide a good summary of much of this criticism.


� The author has recently come across indigenously developed variants in China and Viet Nam.


� Simmons (1987) characterized this methodology as being more similar to cost effectiveness analysis, since it focused on the ability of family planning programs to contribute to the attainment of a narrowly defined objective, i.e., reducing public expenditures.


�  As one economist remarked, a government does not need to wait for a fertility decline before deciding to spend less on social services.


�  This welfare economics approach to defining benefits and costs was proposed very early on by Haveman (1976), but it has not been widely practiced in health and population project appraisal and evaluation until recently (see, for example, Devarajan, Squire, and Suthiwart-Narueput, 1997 and Hammer, 1997).


�  See, for example, Robinson (1970).  Even Enkes pathbreaking CBA study (1966) devoted more space to an extensive discussion of the cost effectiveness of alternative contraceptive methods.


� Although the classical application of CEA is to the evaluation of (i.e., choice among) alternative investments (or to the evaluation of a new investment compared to the cost-effectiveness of ongoing activities), the technique can be validly applied to either of the following decisions as well: 1) which of several existing activities in a program should be continued or terminated; or 2) which of several existing activities in a program should be expanded (or contracted).  In the latter case, the appropriate cost-effectiveness ratio should refer to marginal (rather than to total, or average) costs and effects.  More recently, CEA has also been used widely in family planning operations research to evaluate the efficiency of alternative operational decisions, such as the number of hours which a clinic should remain open or the optimum number of supervisory visits.


�  However, the study also measured and compared the satisfaction of workers and of family planning users attended to under each of the alternative supervision schemes, as well as levels of contraceptives distributed.  


�  Although such a before-after study design is usually considered to yield much less reliable estimates of effects than would a controlled experiment, it is difficult to conduct controlled experiments in connection with mass media interventions.


�  The study uses gross CYP as the effectiveness measure, assuming all CYP provided by the units are net increases in CYP over what the program would have provided in the absence of the units.  This is a particularly problematic assumption in the case of outreach services (i.e., the mobile units, in this case), since it is reasonable to assume that some of the acceptors would have obtained services at another program facility in the absence of the outreach units.


�  Although the study used an experimental design and involved a study of 1,560 women, the use of only two maternity wards makes it impossible to draw any significant inferences regarding the effects of the experiment since many of the unknown and/or unobserved factors making it necessary to use an experiment plausibly operate at the maternity ward level.  For example, the study reports that midway through the study, a new chief doctor, who was much more supportive of the postpartum approach than his predecessor, was appointed on the experimental ward. (Op. cit., p. 20). 


�  For an interesting application of the technique to the health sector, see Berman (1986).


�  Although the analysis stopped short of a multivariate analysis of the observed cost-output ratios, the study did include a multivariate analysis of the factors associated with variations in output.


�  Of course, when more than one explanatory variable is used, the curve becomes a plane or hyperplane; and graphical depiction of the results is impractical.  Nevertheless, negative (positive) values of the residuals convey the same information and represent measures of relative managerial efficiency purged of extraneous factors such as exogenous determinants of demand (e.g., population density, per capita income, education).


� Although there is a literature in family planning which is critical of the widespread use of CYP as an indicator of program effectiveness (Shelton 1991; Chernichovsky and Anson 1993), this criticism is not particularly relevant when CYP is used as a measure of output.  Efficiency analysis requires some composite measure of output.  Because family planning clinics often provide a wide range of services, some basis must be found to express the output of these different services as a single number.  The most commonly employed output measures have been CYP, visits, and acceptors--all of which have their limitations.  A more natural (and reasonable) measure of output would be one which used fees charged in the private sector for the same or similar services to convert outputs of individual services into a combined measure of output valued in monetary terms.  However, the author is unaware of any examples where family planning output has been measured in this way.


�  In some cases the observed inefficiency may be due to managerial failures.  However, in other cases, particularly with government clinics, the root causes may be policy constraints, such as low salaries, lack of incentives, and centralized control over personnel and other inputs.


�  To an economist, quality is related to another dimension of efficiency (called allocative efficiency).  If providers fail to provide services of the right quality (i.e, those which consumers demand), it would be possible for an efficient provider to use the same level of resources to provide (either more or less) services of the right quality so that there would be an unequivocal increase in the level of consumer satisfaction.


�  However, the application of the Global Burden of Disease methodology is not free of subjectivity.  The definition of the DALY involves subjective judgments about the value to society of life at different ages, and the estimate of DALYs gained from investments in family planning and reproductive health involve subjective assessments about the severity of reproductive health disabilities compared to those produced by other diseases.


�  In economic terms, the methodology assumes that the social benefit curve of all health investments is exactly equal to their marginal productivity in producing DALYs--a very strong assumption which apparently appeals to some physicians and public health specialists but which is nevertheless an insufficient guide to informed public policy decisions.  Hammer and Berman (1995) illustrate the narrowness of the DALY criterion by providing the hypothetical example of considering whether to construct a new clinic which would be more convenient to clients but which would not lead to any new increase in service utilization levels.  Since no additional DALYs would result, a misguided health authority might decline to make such an investment even if the welfare gains to consumers in terms of reduced time and travel costs had significantly greater value than the cost of the new clinic.


�  This is not to deny, however, that there are some countries which have elevated the attainment of a maximum growth rate in income per capita as a top national priority (usually as an instrument of national security) and who therefore view population policy, and particularly fertility reduction, as a vital instrument in their national development policy.  For these countries, the central issue remains whether channeling more resources into family planning is a cost-effective measure to accelerate the growth rate.  Unfortunately, despite years of research, there is still no clearcut answer to this question for any individual country and certainly not, for developing countries as a group.


� Economists generally prefer cash payments to the poor to promote equity, instead of providing subsidiess to specific services, since subsidies not designed to correct market failure distort prices and lead to inefficient consumer behavior.  However, subsidized family planning services have one advantage over cash payments in that they can be readily targeted to females.


� Presumably, the main explanation for this gap is probably the absence of the necessary data on reliable measures of household income.  The DHS has not until recently collected data on household income or expenditures (data on total household expenditures are generally preferred by economists to income because they are considered to be less subject to misreporting and to provide a measure closer to the preferred concept of long-run income).


�  It is easy to think of reasons for doubting that there would be any gain in either efficiency or equity from providing or financing family planning services in this way. By either providing or financing health services, all of these organizations have one thing in common; that they are producing welfare gains for their employees (or members) by reducing risks of catastrophic illness (i.e., they are engaged in the social financing of health services).  However, there is little risk associated with family planning expenditures and consequently no potential welfare gains from having these expenditures socially financed.  The beneficiaries are usually middle and upper income groups, so a case on equity grounds is even harder to establish.


� For a particularly thoughtful and thorough example of CEA used appropriately for retrospective impact evaluation, see Simmons, Balk and Faiz (1991).





