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Abstract

For most of the population of the developing world, official national
policy seeks fertility reduction as one wy to promote development and wel-
fare. As experience has accumulated, cells are increasingZ.y heard for greater
efficiency in the allocation of resources to that end. Nywever, given the
present state of the art, with reference to conceptul and technical issues
as well as availability of data, definitive answeis to tlu% questions of
efficient allocation not only are navailable now but are likel, to remain so
for some time. In this paper, methods of applied w4.'fare ecocnomics are
brought to bear on the matter, in a pioneering attempt to reaet' toward a
better answer than now exists. In the absence of scientific mpirica studies
of the fertility response to various interventions in several situatici's, both
social and program tic, and their marginal returns, the analysis in this paper
relies upon expert judgments of relative effectivenes--not unlike thoL now
actually determining the allocation of resources in this field. From a matrix
of 108 options--12 strategies in 3 social settings with 3 degrees of progzmn
implementation--f irst the range of effectiveness ratings and the prototypic
meffectiveness profiles" reflecting different expert judgmeits are presented.
On that basis, the allocation of $200 million a year in donor funding in this
field is analyzed: by 2 ways of assessing expert view (average ratings, sue
of individual ratings); by 3 sets of strategic interventiona (the entire 12, an
internally independent set of 7, an available set of 6); by the 5 prototypic
profiles; by an assumption of population redistribution to different settings
and implementations within countries; and finally, by comperison to current
allocations as made. Anong other findings, the results indicate the extent to
which efficiency per so does or does not provide a realistic guide to alloca-
tional issues, and echo once more the familiar dilem1 of public policy for
welfare ends: what is more efficient may be less feasible.
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Since the early 1960s governments throughout the developing world have

adopted policies to reduce the rate of population growth. The adverse effect

of rapid population growth on economic development nas been the primary

motivation, and the reduction of fertility has become the primary mea. By

1976, 33 countries with 76 percent of the population of the developing world

had official policies to redxce their population growth rates, and another 31

countries with 16 percent of that population provided official support of

family planning for non-demographic reasons. 1 As a result, substantial

resources are being applied to fertility reduction both by the countries

themselves and by internatie.tal donors. Indeed, in the post few years, an

average of $250-$210 million per year ws provided in Opopulation assistance"

by the donor agencies alone. 2

In view of tte importance of the objective and the large volume of

resources involved, the efficiency with which the resources are allocated is a

significant question: often raised, seldom explicitly addressed. in general,

the allocation decisions on population are made largely independent of more

general investment decisions to generate ucoromic growth. Within the popula-

tion field, what are the efficient strategies of intervention to secure

fertility reduction? Can a superior allocation of resources be determind

that would secure a larger reduction in fertility? This paper is addressed to

these questions. Given the conceptual, technical, and data prcblms which

surround the evaluation of fertility reduction policies, we cannot claim to

have reached definitive answrs to the queations posed. But we have oombined

the methods of applied welfare economics with information on the determinants

of fertility reduction t. shed some light on this issue.

To begin with, we consider .hat the expenditures made for fertility

reduction divert real resources from alternative activities, and hence repre-

sent real social costs. The valup z.: the foregone outputs is taken to be

equal to the costs of producine them. Set against this social cast is the
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benefit yielded in the form of fertility reduction. Ihile the interventions

have benefits beyond fertility reduction--for example, improved child and

maternal health, enhancement of women's status, and eventually economic

development itself--our approach focusses on fertility reduction, not as an

end in itself but as one determinant of the ultimate objectives of socio-

economic development and increased human welfare. Implicitly, then, we

presume that fertility reduction in developing countries is positively related

to gains in education and literacy, health and nutrition, jobs and housing,

and developaent and modernization in general.

In this analysis, we do not a.tach a monetary value to the fertility

reduction accomplished by the interventions. Tn principle, such valuation

could be made, since individuals and governments are willing to pay for

reduced fertility levels. Additional individuals associated with higher

fertility rates absorb both consumption aid investment goods that would be

available to others, and impose both congestion and environmental pollution

costs on others. To the extent that such costs exceed the value of the

production stream yielded by the individual and the consumptive value that

his/her existence affords others, there is a net social willingness to pay to

avoid the marginal birth. 3 While we do not attempt such an evaluation, we

proceed on the aswiption that fertility reduction conveys net social benefits

in developing countries.

The estimates used here are not based an scientific empirical studies of

the fertility response to various interventions under various social and

political conditions. That knowledge does not now exist. This is not to say,

however, that nothing is known, believed, or acted upon with regard to the

fertility effects of various interventions. Numerous studies and analyses

have tried to track the success of differing approaches under differing

conditions, and strong convictions are held about appropriate policy inter-

ventions. Such studies, plus personal observations and experiences, do
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enable expev:ts in the population field to judge the cal .tive effectiveness of

different interventions in different social and political settings. Our

inquiry is based upon such judgments. To repeat, becauee the marginal contri-

bution to fertility reduction from an additional dollar kpent on each strategy

under specified conditions is not known, we rely on informed judgment as the

best available succrogate. This, of course, is what policymakers also do. The

difference is that -wa have explicitly gathered the information and Judgments

pertinent to this issue, arid organized it so as to bring it to bear directly

on the question at issue.

The judgment of experts regarding patterns of relative effectiveness

among fertility reduction t~trategiles is insufficient by itself for determining

optimal resource allocation decisions. I4hat is required in addition is the

pattern by which fertility teduction per dollar varies in response to the

number of dollars applied to an intervention in a particular setting. Incre-

mental expenditures on any strategy are likely to yield less fertility reduc-

tion than that achieved by prior narginal expenditures on the ame intervention

-- a diminishing ret.urns pattehrn. The form of that relationship Is also

unknown. Hence, ais we describe below, we again rely upon judgment as to the

rettern of returns under varioui conditions.

Finally, because the investment of resources in economic developmnt

activities generally (i.e., popular education, nutrition, health, sanitation,

industrialization, agriculture, transport, community developmsnt, womn'

status, and the like) yield indirect reductions in fertility over time, it

could be argued that our analysis should encompass expenditures for this

purpose, as well as expenditures on fertility reduction interventions.

However, such Inputs are not included here except insofar as they are under

the allccational control of the donor agencies in the population field. An

analysis of the total allocation of resources to economic development gener-

ally--in which "fertility reduction" would be but one of many activities4 -
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is conceivable but even more difficult than the task we have undertaken. We

would note, however, that this exploratory effort to discover the structure of

allocation decisions by international donor agencies in the population field,

if it is fertility reduction which is desired, has implications for national

expenditures for fertility reduction as well.

After this brief review of some considerations underlying this analysis,

we describe the nature of the data, then present our results on the implica-

tions of expert opinion on the relative effectiveness of possible interven-

tions, and finally discuss the implications of our analysis for efficient

resource allocation.

The Data and Their Collection

The first step in our analysis was to delineate the means by which

fertility reduction could be achieved through expenditures by donor agencies.

By compressing a comprehensive array of 31 such means (see Exhibit A, Appendix

A), we identify 12 strategies representing major approaches to reducing

fertility now being pursued or proposed in developing countries. These

strategies of intervention (SI) are shown in Table . (The symbols in paren-

theses indicate the items on the more detailed list that were aggregated into

each strategy.)

Each of these strategies can be undertaken in a variety of circumstances.

Whereas they may vary in their effectiveness in reducing fertility per dollar

of expenditure, effectiveness also depends on other factors. As a second

step, we identify two other factors that can determine the effectiveness of

any expenditure in reducing fertility: the social setting (SS) of the society

in which undertaken, and the strength of program implementation (PI) by

the government. Social setting refers to those conditions of economic and

social development that are or are believed tx) be determinants of fertility

behavior--for example, infant mortality rate, percentage of school age popula-

tion in school, and per capita gross domestic product.
5 Program
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Table 1

Strategies for Fertility Reduction

Strategies involving the supply of ferti~ty1 control ans

1. Improve public sector access to current contticeptive methods, i.e.,

"family planning prgrams" (Al. A5-9 in full a&tay)

2. ...plus sterilization (A2)

3. .. .plus abortion (3)

4. .. lus new and improved methods with better acceptability, continuity,
adjor effectiveness (B)

5. Improve prLvate sector distribution of current means of fertility
control (A4)

Strategies seeking to influence the demand fo. tertility control

6. Advance socio-eLonomic determinants of fertility singly or collectivel
V.g., general development. popular eduecnticn, infant/child mortality
income, industrialization, women's status, urbanization (C)

7. Promute inforation, education, propaganda on fertility control (D)

S. Manipulate incentives and disincentives affecting fertility behavi r,

e.g., maternity costs, child assistance, housing, social security/

social services (El-A, E6) /

9 ... through direct payment of money or gifts for desired fertility
performance (ES)

10. Manage community "pressure" for an anti-natalist consensus (F)

11. Impose legal sanctions on age at marriage, internal migratiqn (G1-2)

12. ... limits on family size (G3)



implementation refers to a country's commitment and capacity to vigorously

implement any policy intervention. 6 Hence, effectiveness can vary by stra-

tegy (,',%ong the 12), by the socioconomic characteristics of the participating

society (from favorable to unfavorable), and by political commitment and

administrative capacity in the public sector of that society (from strong to

weak). For purposes of analysis, we establish three SS categories (high,

medium, low) and three PI categories (strong, moderate, weak).

From this framework, then, we obtain a matrix of 108 cells: 12 5I

categories x 3 SS categories x 3 PI oategories. This matrix is shown in

Appendix A. The question then becomes: By how much would fertility be

reduced by an expenditure of $N in each of the 108 cells? Answering this

question requires an estimate of the Imp&-at on fertility from the same level

of investment in each strategy-6S-PI combination. W6 rafer to this measure of

fertility Impact as an effectiveness rating.

Obtaining an effectiveness rating for eaca of the 108 coils was the next

step. In principle, one can conceive of obtaining the ratings by systematic-

ally surveying the relevant research studies and employing their findings to

establish the fertility impact of the varlous strategies under different SS

and PI conditions. That is not now feasible, but it is possible to obtain a

kind of Judgmental distIllation of knowledge which is, in large part, basad on

evaluativo research. The cumulative results of such research, in conjunction

with practical experience and observation, have led to judgments on the

relative effectiveness of various strategies in various settings ong experts

and scholars in the population field. It is such Judgments that we employ in

etablishing effectiveness ratings. In our view, such ratings reflect informed

judgment on the matter more or less equivalent to the (largely implicit)

policy evaluations made by responsible officials for their own situations. As

we have stressed, in both cases, firm empirical estimates are not available.

The Judgmnts were requested of 19 individuals. All have been long-stand-

ing and close observers of international population efforts, all have published
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substantially on the issues involved, ,d several have participated in the

allocation decisions within the donor community. (None was directly involved

at the time with such programs in an individual country.) Six are demgrapher-

sociologists, four are demographer-economists, four are economis a with strong

interests in population issues, twc are public health doctors, and the remain-

ing three are administrators of agencies concerned with population policy.

Eight are Americans, and the other eleven are citizens of nine different

countries. As a whole, the group would be perceived as representing a wide

range of knowledge, experience, and views as to preferred population strate-

gies. Their policy positions would probably be perceived as ranging from a

strong Ofamili' planning" position through a middle or "neutral" position to a

strong Odevelopmental" position.

The basic description of our procedure was sent to each respondent along

with a requea (Apendix A). In our request we asked for a

. . . professional judgment on the relative effectiveness of the 108
strategy-social setting-implementation combinations in the matrix,
given the same investment of Lunds.

As you can see, we have entered one effectiveness rating in that
table--the middle value in the top row. Whis was done in order to
anchor the ratings. Hence, each of your judgments of relative
effectiveness should be made in comparison with that number given
the same amount of resources. That is, if a given amount would
yield 7 units of fertility red~tction in the anchor cell, how much
would it yield in every other cell? Hence, a combination which you
think might be a little more effective than the combination with the
filled-in rating might be assigned a 9; and one that is signifi-
cantly more effective might be given a rating of, say, 15.

In short, we are asking you to fill out the table according to the
following instructions: Assume that the only objective is to
reduce fertility. Each of the 108 options in the table represaenta
a way in which donor agencies could allocate a given amount of
money (realistically estimated) in order to achieve such reduction.
Assume a scale from 0 to 20, taken to express the possible range
of effectiveness in fertility reduction per mount expanded. The

filled-in cell is given a value of 7 on that scale. Using that as
the anchor point, indicate the valiw which you believe each of the
cells should be assigned--that is, try to make the deviation of
the scores from the anchor value of 7, up or down, reflect your
judgment of the relative effectiveness of the other options
relative to that particular option. In other words, if a given

amount of funds allocatcd to strategy 1 in middle-level social

7



ettings and with a moderate degree of program implmentation is
given a rating of 7, what ratinc. would you assign to the other
combinations, from 0 to 20? Pleaase use whole integers with no
doimals or fractions.

Not' that the effectiveness ratings requested are judgmnts of the impact on

fertility if the specified strategy were carried out in each of the three

social settings by the three degrees of program 1pl;nrcttion. They do not

take into account, for examplee the political or religio-cultural acceptability

of the strategies (e.g., sanctions on abortion) or the probability of a new

method's mergence. They siwly represent estimates of the Impact on fertility

of a designated intervention in a designated setting at a designated level of

iqinmntation.

After reviewing the first round of replies, we sought to clarify certain

issues by further explanaclon of the instructions, and by resumitting the

materials to the panel with a request for reconsideration (Appendix A). In

addition, at the suggestion of one panelist, we introduced a Supple'tary

Form" in the second round. That form directly addressed the question of

allocation by asking for optimal allocations both of existing donor funding and

of a substantial increment to the funding, both for direct strategies of

intervention and for other forms of donor funding in the population area

(Append ix B) .

We received 16 responses on the 108-cell matrix and 13 responses on

the Supplementary Form.7 They constitute the information on which our

analysis is based.

Effectiveness Ratings for Fertility Red-.tion

The full 108-cell matrix with entries representing the wan effectiveness

ratings for the 16 respondents is presented in Table 2; Figures 1 and 2 present

a sumry of responses by strategy, SS, and PI.

In the view of the panel, substantial differences in ratings exist among

the strategies. Moreover, regardless of strategy, both social setting and

8



Table 2

Mean Effectivenem Ratings, All 16 Respondents

(Scale froin 0 to 20)

Higbh iddle Low
Social Social Social
Setting Setting Setting

Program Program Program Raw
Implementation I!npenentat ion Ijlementation Aver-

Strategies of Intervention Strong Nod. Weak Strong Mod. Weak Strong Mod. Weak 890

I. Public sector, curren t
method. (Al. A5-9) 13.1 10.1 6.9 9.7 7.0 4.4 5.9 4.1 1.9 7.0

2. ...plus Sterilization
IA2) 14.8 12.0 8.6 11.4 8.8 5.6 7.6 5.5 3.1 8.6

3. .. .plus Abortion (A3) 16.6 13.8 10.6 13.3 10.8 7.3 9.4 7.1 4.3 10.4

. ...plus Now method (B) 16.4 13.9 10.7 13.4 10.8 7.4 9.4 7.0 4.3 10.4

5. Private sector distri-
bution (A) 12.1 10.0 V.2 9.2 7.1 5.1 5.4 3.9 2.3 7.0

Demnd

6. Determinants (C) 8.0 6.5 5.6 7.3 5.9 4.4 4.9 4.0 2.9 5.5

7. Information (D) 7.7' 6.3 4.9 6.4 4.8 3.1 3.1 2.3 1.2 4.4

8. Incentives (21-4, E6) 8.5 6.5 5.0 7.1 5.7 4.2 5.1 3.6 2 7 5.3

9. ...Money (ES) 8.0 5.9 4.7 6.4 5.1 3.8 4.8 3.3 2.9 4.9

10. Coamunity "pressure" (F) 13.0 9.6 6.5 11.3 8.2 5.1 8.3 5.3 3.0 7.8

11. S.unctione (GI-2) 11.3 7.8 5.1 10.1 6.8 4.2 6.9 3.8 2.1 6.5

12. ... Umitz uh o f-11y
size (G3) 10.6 7.5 5.5 8.9 6.0 3.9 5.8 2.9 1.5 5.8

Co.lunn average 11.7 9.2 6.9 9.5 7.3 4.9 6.4 4.4 2.6

Social Setting average 9.2 7.0 4.8

Program Implementation
average 9.3 7.2 4.5

9



Figure 1

Average Effectiveness Ratings
of Strategies of Interventic

(Scale from 0 to 20)
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Figure 2

Average Effectiveness Ratings, by Social Setting and Progrm Ilamentatica

(Scale from 0 to 20)
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program implementation are judged by the respondents to have a suibstantial

imct on effectiveness. We note these main findings based on panel ljudg-

anntsl

o On average, the most effective strategies are judged to be aug-
mented family planning programs that would include abortion (3) or
a new method (4). The least effective are information capign

(7) and incentives (8 and 9;. The others are intermediate and are
clustered within about 3 points of one another. Amonxj the indivi-
dual respondents, 11 ranked strategies 3 and 4 either first 'r
second, and 9 ranked strategy 6 (determinants) either last or
next-to-last.

> The supply strategies as a whole, have an average rating of about
150 percent of the demand strategies, with averages of 8.7 and 5.7
respectively. No respondent gave the demand interventions as a
group a higher average rating than the supply interventions.
However, note that the rating for strategy I, the traditional
family planning program, is only of average magnitude without the
augmentation of sterilization, abortion, or a new method.

> Without exception, the effact~verAss ratings are positively relatel
to average strength of social setting and progra Implementation.
Within strategy categories, High SS and Strong P1 have effectiveness
ratings about double that of their Low and Weak counterparts. Across
the entire range of strategies, the rating for the High/Strong
combination is over four times greater than for the ow/bak combi-
nation (11.7 as against 2.6). On average, each step up or down on
either the SS or PI variable means a ditference in effectiveness of
about 2.3.

> The two variables characterizing an intervention (SS and PI) are
of approximately equal strength in contributing to effectiveness.
That is, a Strong PI in a Low SS has an effectiveness rating &bout
equal to that of a Weak P1 in a High SS (6.4 vs. 6.9). Other
appropriate corperisons off the diagonal convey the same result.

> In our second instevction, we suggested that the rating ws conai-
dared to be double tae points off the crude birth rate (CBR) in

15-20 years. By that standard the most effective strategy-6S-PI
combination would take about 8 points off the CDR and the most
effective strategy or setting or implementation about 5 points.
The overall average rating wovad take off 3.5 points, not far from
what can be discerned in such settings.

<> With respect to the 108-call matrix, the five most effective combi-
nations are strategies 3 and 4 in the first two columns and strategy
2 in the first column; and the five least effective are all in the
last column (strategies 7, 12, 1, 9, and 11).

Table 3 presents the range of effectiveness ratings among the 16 repon-

dents. Tha are the major findings:

12



0 The range across the strategies averages 9.4, or nearly one-half
of the maximum possible range. 9  In other words, there is a wide
disparity of view within this gxoup of experts as to what is and
is not effective in reducing fertility per unit of investment.

<> On average there is a larger variation in responses on demand
strategies than on supply strategies, with mean ranges of 10.8 and
7.4, respectIvely.

0 As might be expected, there is almost twice as much variation in
judgment with lesser-tried strategies (determinants, limits and
sanctions, community *pressure", and private sector distribution)
than with those more fully experienced (traditional family plan-
ning programs, plus sterilization, and information efforts).

0 The ranges among SS and PI categories do not differ substantially
except perhaps at the two extremes, occasioned by high ratings in
the High/Strong and low ones in the [Eow/Weak column.

<> Extreme ranges of judgment can be found in individual cells.
Examples are the absolute maximum in the bottom left cell and
close to the maximum for other cells in strategies 6 and 12 and a
few others, e.g., strategies 8 and 10.

Profiles of Effectiveness Ratings

The pattern of effectiveness ratings can be viewed as a strategic profile.

Such a profile can be displayed for an individual respondent, for subgroups of

respondents, or for the group as a whole. The 16 individual profiles are shown

in Appendix C. They suggest a wide range of viewpoints, from high on the

family planning options (1-5) to high on determinants (6), "pressure" (10), and

sanctions (11). In short, there is not much of a cormensus aMong the respon-

dents. Various types and levels of knowledge, varior'o perceptions and

experiences, and various political and ethical commitments generate major

disagreements as to the most effective strategies to pursue. Given the aount

of the literature and the duration of the debate, one might have expoted

somewhat less controversy. In spite of such disagreements, hoever,

consistencies do occur. For example, there is general agreement on the pattern

of effectiveness among the strategies grouped under the supply heading, in that

options 1 and 5 fall below options 2, 3, and 4 for nearly all the respondents.

.,lthough substantial inconsistencies occur among individuals, there

are clusters of respondents who have simillar appraisals of the pattern of

13



Table 3

Range of Effectiveness Ratings Within Calls

(Scale from 0 to 20)

High Middle LOW
Social Social Social
Setting Setting Setting

Program Progrm Program
Imlementation Implementation Imlementat ion Man

Strategies of Intervention Strong Nod. Weak Strong mod. Weak Strong Mod. Weak Range

supply

1. Public sector, current
methods (Al, A5-9) 10-16 8-13 4-11 8-12 - 2-6 3-8 2-6 0-4 4.9

2. ...plus Sterilization
(A2) 12-18 10-15 4-12 9-14 8-10 2-4 4-10 2-8 0-6 5.6

3. .. .plus Abortion (A3) 12-20 12-16 6-14 10-18 9-17 3-13 5-14 2-10 0-8 7.9

4. .... pls Ne method (5) 11-20 10-17 7-13 10-17 9-13 4-12 6-14 2-13 0-8 7.6

5. Private sector distri-
bution (A4) 5-19 5-14 4-14 4-14 4-14 2-12 2-14 1-13 0-11 10.9

Demand

6. Determinants (C) 0-17 1-14 0-15 1-18 0-15 0-12 0-12 0-11 0-10 13.6

7. Information (D) 4-13 2-10 1-9 2-10 1-8 0-7 0-5 0-4 0-3 6.7

S. Incentives (51-4, E6) 0-15 0-11 1-10 4-12 3-10 1-8 2-12 0-10 0-9 9.6

9. ... Money (E5) 2-14 1-12 1-10 3-10 2-9 1-8 1-9 0-7 0-5 8.1

10. Coummity "pressure" (r) 4-18 3-15 1-12 3-18 2-12 0-9 0-16 0-12 0-10 12.1

11. Sanctions (CI-2) 5-18 1-14 0-12 4-15 1-12 0-10 0-14 0-13 0-12 12.1

12. ... Aite on family
aiso (G3) 0-20 0-16 0-13 1-,7 0-15 0-8 0-15 0-10 0-5 13.1

Mean Range 11.9 9.5 9.7 9.8 8.7 6.2 10.1 9.0 7.6 9.4
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effectiveness. In selecting the respondents, we made a dli'erate effort to

have a wide range of perspectives represented. Indeed, at the time of selec-

tion we informally classified the ptential respondents into three groups of

roughly equal size: those g.-ierally viewed as advocates of Othe family plan-

ning approach,* those viewed as advocates olf 'demand creationu or develop-

ment," and those viewed as neutral or eclectic. We did this recognizing

that on such a complex issue each respondent would have a distinctive charac-

terization of his/her position, in a highly differentiated and sophisticated

manner. Later, we shall o 4le some indication of the correoapondece of the

resulti to our ex ante classification.

sy inspecting the actual patterns of ratings of the respondent, however,

we discerned a complex met o1f common clusters. 1h Figure 3, the 16 respondents

are grouped into 5 clusters on the basis of their actual patterns of response.

These pr.;terns can be describsd as follows:

1. Family planning/Determinaits: This profile is strongest on
determinants (6), with family planning (2-3) in secondary place.
(2 respondents)

2. Primarily family planning: This profile giveo very high ratings
to te supply side options, especially as aumented with steri-
lization, abortion, and new methods. Relatively low effective-
ness Is assigned to the other interventions. (2 respondents)

3. Family planning/' Pressure": This profile has two main concen-
trations: high ratings for the augmented family planning inter-
ventions (2-3), especially abortion (3), and a smaller peak
for community "pressure" (10). 'ibis profile can be seen as
intermediate between 2 and 4. (5 respondents)

4. Family planning/Sanctions: This profile also has two empases:
augmented family planning interventions (2-3), especially abortion,
and the harder measures culminating in sanctions (11) and limits
(12). (3 respondents)

5. Low differentiation: The effectiveness ratings in this profile
are relatively high for all interventions, with relat.vely little
differentiation among them. (4 respondents)

The average profiles for these clusters of respondents, plus the overall

profile for all 16 respondents, are shown in Figure 4. They are the evalue-

tions of the major strategies of intervention towmrd fertility reduction in

15



Figure 3

Average Strategic Profiles for Subgroups and Total

(Effectiveness ratings on a scale from 0 to 20)
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Flure 3 (cont.)
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FLpre 4

Aerage Strategic Profls for Subgroups and Total

(Iffectiveness ratings on a scale fruu 0 to 20)
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igure 4 (cout.)
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developing countries as estimated by our penel of respondents. The cui-.w.

reflect their judgment of the relative merfto of distinctive options for the

efficient allocation of resources devoted to fertility reduction.

Toward Efficient Resource Allocation for Fertility Reduction

The data presented above provide the basis for estimating how expenditures

should be allocated wcng the various Strategy-6S-PI combinations, if fertility

reduction is the objective &An if the judgents of the respondents are accep-

ted, or respected as reasonable approximations to empirical fact. However,

before the data reflecting the judgments can be used to guide resource alloca-

tion, some further specifications are needed in order to relate the effective-

ness ratings to expenditures on var:ious options. We. first present the proce-

dures we amploy in specifying the relationships, and then describe the resource

allocation that results.

As indicated above, in order to determine an efficient allocation of

resources among a set of options, the relationship between inputs (upendi-

tures) and output (fertility reduction) must be specified for each of the

options. While the panel's effectiveness ratings are available for the 108

options, these ratings reflect judgments on average effectiveness. Allocation

decisions, however, must be concerned with marginal effectiveneso--with the

relationship between effectiveness and additional resources devoted to any

option. Because of the diminishing returns phencmenon, additional investuent

in a given combination (or sat of combinations) in the matrix will after soe

point yield maller returns. If this were not the case, the optimal policy

would be to allocate all of the resouces to the cell(s) with the highest

effectiveness rating. What is required, then, is some estimate of the shape of

the diminishing-returns curve(s) for incremental investments on various

options.

To obtain this marginal input-output relationship, the strategies of

intervention were assigned diminishing returns patterns as follom:
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strategy $N S-- $3

1 Traditional family planning (PP) programs 1 1.6 2.0
2-5 Au mented FP prograsi x 1.5 1.9

6 Determinants 1 1.9 2.7

7-8 Information, ir.centives 1 1.4 1.6

9-12 Money, pressure, sanctions 1 1.75 2.4

These patterns were chosen judgmentally. For strategy 1, for exmple, the

relationship states that if tre investment of the first Si in the traditional

FP Iu,,1rw , telds x units of fertility reduction, an increment of SJ will

yield .6x units, and an additional incr iat of $1 will generate .4x units of

fv i ty reduxtion.

The rationale underlying these choices of diminishing returns patterns ts

that societies can absorb substantia, investments in determinants-e.g. expaei-

ing education or advancing modernization in general--without encounteriP-

substantial diminishing returns, while the absorptive capacity for Investments

in uonetary incentive or community re-organization progrms or even applied

&inctions is somehat less. More significant diminishing returns are ancoun-

tared for other strategies. Family planning prcgrama, both traditiooal and

augmented, are viewed as encountering more severe diminishing returns than

determinants, money incentives, or pressure and sanctions, even though their

effect!veness for SN of investment--the effectiveness rating--may be higher

than for the latter options. Finally, societies are viewed as havinf the least

absorptive capacity for information and norsmontary incentives and hence these

strategies encounter diminishing returns most quickly.

Givan the effectiveness ratings and the specified patterns of diminishing

returns, a total effectiveness curve can now he defined for esh option. For

each of the 1.08 options in the watrix, the effectiveness rating (averaged over

the 16 respondents) was associated with SN million of annual expenditure.

Applying tA diminishing returns patterns for $4 and $3N of expenditure gives

three observations of total expenditure and effectiveness. Fitting a curvili-

near function statistically to these three points (with the origin representing
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zero effectiveness with zero expenditure) yields a total effectiveness curve

for each of the 108 ombinations.

Asociated with each total effectiveness curve Is a marginal effectiveness

curve. It indicates the additional effectiveness of an added increment of

spending, at each total spending level. Tchnically, the marginal effective-

ness at each total spending level is given by the slope of the total effective-

ness curve. Hence, each of the 108 total effectiveness curves has a marginal

effectiveness curve related to it. Because of the nature of the equation

employed for the total effectiveness curve, each of the marginal effectiveness

curves Is linear. ith the full family of 108 marginal effectiveness patterns

established, the total investment can be allocated optimally among the 108

options, or any selected sub-set thereof. 'ihis is dor by allocating the funds

among the combinations so that marginal effectiveness of money allocated to

each combination is Identical and so that the mount of money allocated ss to

the total available 'in this canm, $200 million, as explained below).

This optimal allocation procedure can be Illustrated graphically. All of

the 108 marginal effectivei-qs curves are aggregatH.1 horizontally. This

aggregate curve is depicted as ME, as in Figure 5. The individual marginal

effectiveness curves are shown as MEI, E2 , . . . lMi 08. The value of

the ME curve, when x is designated as the total expenditure to be allocated,

is the overall marginal effectiveness level. Pbr an optimal allocation, the

marginal effectiveness must be equal for each ccmbintion, and, in turn, equal

to the overall marginal effectiveness. Suise that ME Is k when x is $200

million. The funds are to be allocated to each of 108 combinations so that

marginal effectiveness of expenditure in each combination is equa, to k. Some

combinations may be allocated no money as shown by the example of the leftmost

ME curve in the figure. Note also that c +d +e+. . . +m+ .. * o $200

million, since the point k on ME is the horizontal summation of c, d, e o
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Figure 5

The Optimal Allocatiun of Fied Investment Among
Alternativee of Varying Iffectivees

k

c d a u $200
million

23



This procedure, involving the equlization of marginal effectiveness for

all the options, can be more clearly illustrated by means of a simple example.

onider a total investment of $100, which is divided equally among 4 projects

-$25 to each. Ame that the last dollar spent on each of the four projects

returns, respectively, $2, $1.50, $1.00, and $.50. The investor can increase

the return on his total investment by reallocating the last dollar from the

lowest return project (hence, losing $.50) to the highest return project

(hence, gaining $2). The reallocation will daive down the return on the first

project as more Investment is allocated to it, and simultaneously increase the

return on the last project. This will occur because of the diminishing

returns phencmemn. From the dape of the marginal effectiveness curves it can

be seen that additional Investment in a project will reduce marginal returns,

while reduced investment will increase returns at the margin. From this, it

can be seen that the investor should continue reallocating funds until, at the

margin, the return is equalized mong all of the projects. In essence, it is

this optimization procedure which is being applied here to the total inveent

in fertility reduction.

Through this procedure, defined more precisely in Appendix D, the optimal

allocation of: a fixed Investment so as to secure maximum fertility reduction is

achieved. rn implementing this procedure, we used $200 million as the tot,,

investment to be allocated. It approximates the moumt the donor cintnity is

currently applying to activities directly aimed at fertility reduction, as

against other support such as research, training, institutional development,

data collection, etc. In recent ears, according to the best available esti-

mates, about 70 of Opopulation assistance" is applied to the former set of

activities and about 301 to the latter set. Thus of the total figure of $290

million for 1975, we consider that about $200 million is now devoted directly

to the goal of fertility reduction, mainly to family planning and associated

upport. 10
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In the following section, the results of the analymis of resource alloca-

tion is presentad in various form.:

1) Allocations among strategies based upon

a) the average ratings of the penal

b) the m of allocations by Individual

panel mmbers.

2) Allocations among strategies for different selections of strategies

a) the independent strategies

b) the available strategies.

3) Allocations among strategies based upon the average ratings of identifi-

able clusters of penel rempon ' .

4) Allocations among strategies when variation in population distribution

within countries is assumed.

Imlications of r-ipones for Investment Aklocton-Averag. Ratirgs

The results presentad in Table 4 show how the $200 million of fertility

reduction expenditures would be allocated then the average response of the 16

respondents (as shown in Table 1) sets the level and oososition of tht total

effectiveness curves. These results contain several points of interest:

<> The allocation would be concentrated in only 25 of tiha 108 cells,
and the top 5 cells receive $71 million, or 350 of the total.
Whole sections of the matrix receive no allocations whatever-
including the last 4 columns of SS-PI categories and, with one
trivial exception, strategies 6-9. If each of the 12 strategies
could be implemented and if impact on-Ortility reduction were the
only criterion, then investt based on effectiveness ratings would
be limited to a reliitively mall nmber of SS-PI-strategy combina-
tions, according to tie penal's Judgent as defined.

0 The supply strategies would receive the bulk of the allocation
-a total of $153 million. l strategies 3 and 4-fmaily planning
plus abortion and family planning plus a naw method--ould receive
by far the highest allocations, each receiving nearly a quarter of
the total.

0 The bulk of the allocations would also be assigned to High SS and
Strong PI circumstances--4148 and $137 millions, respectively.
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Table 4

Optimal Allocation of $200 Mlliion to Twelve Strategies:
Allocation from Average Ratings

(in .illiams of dollars)

Higs middle Low
Social Social Social
Setting Setting Setting

Program Progrm Program
Implementation Implementation .mplenentation

Strategies of Intervention Strong Nod. Weak Strong Hod. Weak Strong Nod. Weak Total

1. Public sector. current
method& (Al. A5-9) 11.2 3.6 3.6 $16.4

2. .. .plus Sterilization
(A2) 13.4 8.0 5.5 26.9

3. ...plus Abortion (A3) 16.0 11.9 5.5 10.1 5.5 49.0

4. ... plus Neo mthod (3) 14.8 11.9 5.5 10.1 5.5 47.8

5. Private sector distri-
bution (A) 8.0 2.6 10.6

Demand

6. Determinant. (C)

7. Information (D)

6. Incentives (31-4. 36) 0.4 0.4

9. .... h'osy (1S)

10. Community "pressure" (F) 16.1 3.0 8.2 27.3

11. Sanctions (GI-2) 8.2 3.0 11.2

12. ... Ltmits on family
atsi (03) 8.2 8.2

Total 96.3 41.0 11.0 40.5 11.0 $199.8
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Implications of Responses for Investment Allocation-Individual Allocations

An alternative way of deriving the budget allocations which would result

from the panel's evaluation of effectiveness uses a procedure that allows the

judgments of each respondent to be more directly reflected in the final allo-

cation. In the previous allocation in which the mean ratings of: the 16 re-

spondents set the level of the effectiveness curves, the views of respondents

with evaluations far frow the norm tended to be submerged. Because their

pattern of ratings Is incorporated into a w t of cell averages, and because

those of the 108 combinations with the lowest averages receive no al]Lcations,

the view of such respondents my be given no effectie weight. To assign such

minority evaluations a greater weight, this a-nd procedure in effoct grents

each respondent $200 million *16 (- $12.5 million) wh1-.h is then allocated

most efficiently by his/her own effectiveness ratings. Then, the resulting

allocations to each of the 108 cells are summd over the respondents.

The distribution of the $200 million if the respondents' judgments

were reflected by this procedure is shown in Table 5. This allrcation displays

some of tY broad patterns reflected in Table 4, but it conta'ms some substan-

tial differences as well:

0 A far greater number of cells, 76 of the 108, would receive alloca-
tions with this technique of reflecting individual evaluatior., and
the top 5 would get only $55 million. In short, this allocation
would be less concentrated, but many combinations would still
receive only small allocations (the lowest 31 of the 76 cells
receive less than $1 million in total).

0 The majority of the $200 million would still be concentrated on
the supply strategies, which would receive just over one-half,
or $115 million.

0 Again, strategies 3 and 4 would be ash.gned the highest alloca-
tions, a total of $71 million. However, in this distribution
strategies 1 and 2 (the major ongoing family planning efforts)
would get substantially less funding and strategies 6 (determi-
nants) and 11 and 12 (sanctions) would get substantially more.

0 While the High SS and Strong PI categories would again be assigned
major allocations ($133 and $137 million, respectively), the
lower SS categories would fare slightly better with this method,
though not the lower PI levels.
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M1 5

Optimal All catio of $0IO millio to ?miwr Itretealas
Imdivldcel Allocatiom

(is mllliame of dollowe)

UiMm mddia IA
Social 8ocal Social
Settln Settling Settling

program Program Proaron
Isplumt~i~m lutl L Atta Implementation

Strategles of Imtorvemtina Strong Nod. Weak Strong Nod. Week Stoa Mod. Weak Total

1. Public sector, current
--thods (Al, A5-9) 8.1 1.8 0.2 1.3 $11.4

2. ...plus Sterilisatlon
(A2) 10.2 4.7 0.5 3.6 0.2 0.3 19.5

3. ...plus Abortion (3) 12.8 8.6 2.2 7.0 2.5 0.6 1.2 0.1 35.0

4. ...plus Nov mthod (5) 12.5 8.4 2.4 7.3 2.6 0.5 1.6 0.7 0.2 36.2

5. Private sector distri-
bution (4) 5.8 2.3 1.4 1.9 0.8 0.2 0.5 0.4 0.1 13.4

De.and

6. Determinants (C) 6.9 2.6 2.3 5.0 3.2 0.6 0.7 0.1 21.4

7. Information (D) 1.0 0.3 1.3

8. Incentives (31-4, 56) 1.7 0.2 0.2 0.1 0.3 2.5

9. ... ".ney (35) 2.2 0.4 2.6

10. Commity "pressure" () 10.7 3.1 0.4 6.3 0.6 2.3 0.4 23.8

11. Sanctiom (G1-2) 8.7 1.1 0.1 4.1 0.3 1.9 0.7 0.4 17.3

12. ... Limits an family
lse (G3) 5.7 3.8 0.3 4.0 1.0 1.1 15.9

Total $86.3 37.0 9.8 41.0 11.3 1.9 9.9 2.4 0.7 $200.3
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sMlications of Responses for Investment Allocation With Different

be of Strategies

To additional allocations were made using these patterns of effectivenes

ratings and diminishing returns. They involve selections from the 12 identi-

fied strategies: 1 1 (1) a set of 7 lindependento strategies and (2) a set of

6 Oavailable" strategies.

The first set recognizes that some of the original set of 12 strategies

are close substitutes and, hence, perhaps not fully independent options. The

various family planning strategies are exaples. 7b the extent that similar

options are treated as Independent, and to thu extent that these options

receive high effectiveness ratings, the allocation results will tend to favor

such choices. lb adjust for this result, an alternative list of strategies ws

obtained by selecting the strategies that are least substitutable. The aggre-

gation used and the resulting set, hereafter termed the 7 independent strate-

gies, is as follow:

Public sector family planning, current methods (strategy 1)

The most effective of the rmaining Supply options for each

respondent (the dominant of strategies 2-5)

Determinants (strategy 6)

Information (strategy 7)

The ore effective of the two Incentive options for each

respondent (the dominant of strategies 8 and 9)

Coemmity "pressures (strategy 10)

The more effective of the two Sanctions for each respndent

(the dominant of strategies 11 and 12)

This list, with the SS-PI combinations, yields a 63-cell matrix (i.e., 7 x 9).

Tables 6 and 7 present the expenditure allocations for the two allocation

procedures (that based on average ratings and that based on individual alloca-

tions). These results are analogous to the 12-strategy allocations shown In

Table 4 and 5.
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The second compressed set, hereafter termed the 6 available strategies,

includes only those strategies that are actually being used today in some

a4itantial degree, namely:

Public sector family planning, current methods (strategy 1)

. . . plus sterilization (strategy 2)

Private etor distribution (strategy 5)

Determinants (strategy 6)

Information (strategy 7)

Incentives (the dominant of strategies 8 and 9)

This selection recognizes that abortion is not programmatically accertable

except very selectively, that the new method does not exist, and that pr~weres

and sanctions are unacceptable in most places for a variety of reasons.

The data for the 54-cell matrix resulting from this compressed set

of 6 available strategies are presented in Tables 8 and 9 for the tw allo-

cation procedures. 7hese allocations can be readily compared with the earlier

allocations in Tables 4-7.

Table 10 smmarizes the results from the allocation analyses for these two

sets of strategies, and compares them with those employing the full set of

strategies (i.e., Tables 4 and 5). In general, the allocations based on the

selected strategies, as compared with the full list, indicate (1) a ammwat

less ccncentrated allocation, though no. ;Ach difference in the top 5 cells;

(2) less spent on supply strategies in the independent list and correspondingly

more on demand strategies, but the rev.N -9 for the available strategies; (3)

essentially the same allocations to Strtg PI and High SS situations; (4)

increased spending on traditional family planning programs, especially with the

available strategies, though even there only in d. 20-25% range; (5) less on

augmented UP in the independent list, though it is still a dominant category;

(6) trivial mounts to determinants, information, and incentives except in the
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Table 6

Optim Allocation of $200 Million to Seven Independent Utrategies:
Allocatiom from Average Ratings

(i milons of dollara)

High Middle LOw
Social Social Social
Setting Setting Setting

Program Program Program

Selected Strategies InMlementation Implementation rulemntatioa

of Intervention Strong Nod. Weak Strong Mod. Weak Strong Nod. Weak Total

Public mectof, current
methods 15.4 8.9 8.9 $33.2

Dominant of remaining
supply optLons 19.1 15.7 10.3 15.7 12.4 1.0 7.9 1.0 83.1

Determinants

Information 2.0 2.0

Dominant of incentive
options 4.9 4.9

Community "pressure" 20.0 6.9 16.5 0.3 0.3 44.0

Dominant of sanction. 20.0 0.3 12.2 32.5

Total $81.4 31.8 10.3 53.3 12.7 1.0 8.2 1.0 $199.7
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Table 7

OptIald Allocatlon of 00 Milliom to Seven Iadependent Strategies:
Indivlduel Allocati m

(In 811118m of dollars)

High Middle LOW
Social Social Social
Setting setting Setting

Program Program Program

Selected Strategies Implmentaton Implementatlon Ilmleentation

of Iatevventlow Strong Ned. Weak Strong Nod. Meak Strong Nod. Weak Total

Public sector, current
methade 11.8 5.0 0.8 4.3 0.3 0.6 $22.5

Dominant of remaining
supply option 16.4 12.0 7.1 12.1 7.4 2.1 4.6 2.1 1.0 65.0

Detrminant 9.2 4.2 2.6 6.8 3.5 0.9 1.3 0.2 28.7

Informtien 2.3 0.5 0.9 0.1 3.8

Dominsat of Incanlve
optiem 3.3 1.0 0.4 0.9 0.4 6.0

Commity "pressure" 15.0 6.0 0.9 94 2.4 3.3 0.5 37.5

Dominat of sanctiom 12.6 5.7 1.4 9.3 2.4 4.1 0.7 0.5 36.7

Total $70.6 34.4 13.2 43.7 16.1 3.0 14.5 3.5 1.5 $200.5
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optim AltoctiOR of WO HilLft to liX Availabl Stzatagiee
Albl tl fm Avrage patings

(in millisme of dollars)

High Middle law
Social social Social
setting setting setting

program ibrowsm Program
imlnt atiua ,lka sttiom Ilmntation

Strategies of Inter tS Stromg Nod. Weak Strong Nod. Week Strong Nod. Weak Total

Public sector, current

mithods 10.4 12.9 2.6 12.9 2.6 $49.4

.. .plus strtlzlatifm 19.5 15.6 9.1 13.8 9.1 5.8 72.9

Private sector
distribution 15.6 11.7 5.8 9.1 1.7 43.9

Demand

Deteminmate 14.0 1.0 15.0

Information 5.6 5.6

Incentives 8.1 2.5 2.5 13.1

Total $81.2 62.7 17.5 39.3 13.4 5.8 $ 1 .9
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Table 9

Ori Alloatimon *9 200 Nilliam to Siz Available StratoSas4a
Ianviduelt fulctioss

(in Millims of dollars)

31* Middle t
Social Social social
Setting Setting Setting

Program Progrm programImlawastatio lsa Impentio mI mtatloo

Serategi8o of Inte.etion Strome ad. Week Strome ad. Meek Strome od. weak Total

Phlic sector.

current mathoda 15.8 9.8 1.8 8.7 2.0 1.0 939.1

... plus Steriliation 16.9 12.9 4.6 U.4 5.8 0.2 2.5 0.1 54.4

Private sector
distribstie 12.4 7.9 3.9 6.4 2.6 0.9 1.3 0.8 0.5 36.7

Demad

Determiuants 14.8 7.2 3.4 9.5 4.3 1.6 2.0 0.9 43.7

Informtia 3.6 1.7 0.4 1.9 0.4 0.2 8.2

Incentives 6.5 3.4 1.1 3.7 1.5 1.5 0.2 17.9

Total $70.0 42.9 35.2 41.6 16.6 2.7 5.5 2.0 0.5 $200.0
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Table 10

Comparisons of Allocation Patterns for All Twelve, Independent Seven,
and Available Six Strategies, Two Allocation Methods

Allocations from Average Rating Individual Allocations

All 12 7 Independent 6 Available All 12 7 Independent 6 Available
Strategies Strategies Strategies Strategies Strategies Strategies

(108 cells) (63 cells) (54 calls) (108 cells) (63 cells) (54 cells)

Concentration: Percent
of cells with
allocations 23Z 332 412 70Z 76% 83Z

Percent of budget
allocated to top 5 cells 36 46 42 28 34 36

Percentape of budget
total allocated to:

Supply strategies 71 58 83 58 44 65

Demand strategies 23 42 17 42 56 35

High SS 74 62 71 67 59 64
Strong Pl 69 71 63 69 64 60

Traditional F" 9 17 25 6 11 20

Augsented FP 67 42 58 52 33 46

Determinants 0 0 a 11 14 22
Information, incentives 0 3 9 3 5 13
"Pressure," sanctions 23 38 0 29 37 0



second allocational method and even there not a large proportion; and (7) more

to Ipressurem /sanctions where available, i.e., in the independent list.

As for the two allocational mthds, the relative c- Frisons are essen-

tially the me mong the three lists of strategies, though at different levels

as indicated above, except as noted for determinants and information/incentives

in the last colmn.

Wowever, regardless of the allocation procedure or the nts or of strate-

gies, several patterns persist. In all cases, most of the investment would go

to Strong PI (60-71%) and to High SS (59-740). Among the strategies of inter-

vention, little would go to determinants (0-220), and somewhat more to tradi-

tional P2 programs (6-251) and "preuuroO/sanctions (0-380). The heaviest

allocation would be concentrated on augmented family planning programs (33-

670). In short, in all six anmlymes, family plaming efforts plus "pressuren/

mnctions would get from 65% to 99 of the investment.

Implications of Respnes for lavetmet Allocation by Clusters of Rjmqxwdmts

In Figure 3, we distinguished 5 clusters of respondents by the similarity

of their patterns of effectiveness ratings among the strategies. 7hese clue-

tors were described as: (1) Family planning/Determinants, (2) Primarily

family plmning, (3) mily planning/OPressure,w (4) Family planning/Sanctions,

and (5) Low differentiation among all strategies. Given the procedure for

transforming the patterns of effectiveness ratings into an optimal allocation

of a fixed expenditre, it is possible to discern the budget allocation impli-

cit in the effectiveness ratings of each of these clusters.

Table 11 preents the range of allocations among the S and PI categories

for the five clusters of respondents. In spite of the diiersity of the respon-

se among strategies, nearly all the custers of respondents would allocate well

over one-half of the resources to the High SS or the Strong PI categories. For

some of the clusters, nearly 100 percent of the budget ws allocated to these

categories. Further, all of the clusters would allocate very little, often
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Table 11

lane in Percentage Allocatious Amog Social Stting (W) ad

Program Iuplementation (P1) for Five Clustere of IRspoadents, the
Full List of Strategles and the Two Cospresaed

Lists, Average Rating

All 12 7 Independent 6 Available
Strategies Strategies Strategies

ss& Sigh 55418Z 42-762 50-802
Middle 12-41 24-46 19-47

LoW 0-13 0-23 1-12

PI: Strong 53-84 50-68 48-6
Wderate 16-32 28-31 28-34
vmeek 0-17 3-19 2-21
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none, to the Low S or the Weak PI categories. 12 Despite different prefer-

ences among strategies, the investment would always be concentrated among the

haves (High SS and Strong PI) relative to the have-nots.

There are, however, clear differences in allccation among the strategies,

This Is shown in full detail in Table 12 and summarized in Table 13. None of

the cluwtcrs would allocate more than a trivial volume of resourses to infor-

mation or incentives (except when "presaure" and sanctions are eliminated, and

even then not much), and none would allocate nearly as much to the traditional

family planning progras as to the augmented ones. Moreover, all of the

clusters would allocate at least 20 percent of the budget to the supply

options. There the agreement ends. Beyond that, those strategies on which any

given cluster would tend to concentrate its allocrcivn ice by and large omitted

by the other clusters.

This is seen most clearly in comparing the allocations to the determi-

nants, upressure," and sanctions strategies across the clusters. The

compressed display in Table 13 reveals three basic allocational patterns: (1)

all to supply; (2) most tn determinants, the remainder to supply; and (3)

substantial shares to supply and "pressirew/sanctions with little in between.

Again, only when the latter is eliminated, In the -jilable set of options,

would more than a trivial allocation go to information and Lentives, and only

one cluster would allocate a major share of resources to determinants.

As indicated above, prior to obtaining their ratings we had classified the

respondents into three categories: Family Planniir! advocates, Development

advocates, and Neutrals. If our classification were correct, significant

differences in budget allocations among them groups should appear. Referring

to the full list of strategies, we would expect to find the first group would

allocate the budget primarily to the family planning strategies (1-5), the

second group to the determinant strategy (6), and the final group would allo-

cate the budget rather more equally across the strategies.
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Table 12

Optimal Allocatious to the Full and Compressed List

of Strategies for Five Clusters of Respondents, Average Ratings

(in millions of dollars)

FP/ FP Fi F/ LOW
Determinants "Pressure" Sanctions Differentiation

Full list of Strategies

1. Public sector, current
methods $ 4.3 $ 16.4 $ 22.7 $ 7.9 $16.7

2 . ... plus Sterilization 9.3 29.4 33.8 14.6 24.8
3 . ... plus Abortion 20.8 47.3 57.0 26.7 34.7
4 . ... plus New method 25.0 86.4 41.9 32.6 30.9
5. Private sector distribution 0.0 20.5 10.7 0.0 19.2
6. Determinants 131.3 0.0 0.0 0.0 0.0
7. Information 0.0 0.0 0.0 0.0 0.0
8. Incentives 0.0 0.0 0.0 0.0 6.3
9. . . . Money 0.0 0.0 0.0 2.2 7.4
10. Community "pressure" 0.0 0.0 28.7 26.3 40.9
1. Sanctions 8.9 0.0 5.7 31.7 7.4
12 . .. Limits on family size 0.0 0.0 0.0 58.1 11.5

Total 199.6 $200.0 $200.5 $200.1 $199.8

Seven Independent Strategies

1. Public sector, current
methods $ 5.4 $ 49.2 $ 33.9 $ 11.9 $24.1

2. Dominant of remaining
supply options 32.8 147.6 82.2 50.8 54.3

3. Determinants 148.6 0.0 11.6 0.0 0.0
4. Information 0.0 3.2 2.2 0.0 0.9
5. Dominant of i.-entivea 0.0 0.0 2.2 4.6 18.2
6. Comamnity "pressure" 1.8 0.0 47.7 46.9 60.1
7. Dominant of sanctions 11.5 0.0 20.0 85.7 42.3

Total $200.1 $200.0 $199.8 $199.9 $199.9

Six Available Strategies

1. Public sector, current
methods $ 7.4 $ 47;8 $ 48.3 $ 52.9 $41.9

2. . .. plus Sterilization 14.4 72.7 K.6 71.4 54.6
3. Private sector distribution 0.0 76.6 j9.3 29.5 48.7
4. Determinants 178.2 0.0 30.6 0.0 10.5
5. Information 0.0 2.9 6.0 3.7 6.7
6. Dominant of incentives 0.0 0.0 6.0 42.9 37.6

Total $200.0 $200.0 $199. T $200.3 $f200.0
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Table 13

Percentage Allocations to Major Strategi'z,
Full and Compressed Lists of Strategies Conssdered
for Five Clmsters of Respondents. Average Ratings

F/ FP F1 F1/ Low

Determinants "Pressure" Sanctions Differentiatioi

Full List of Strategies

Supply (all famly planning) 302 10z 831 41Z 63Z
Determinants 66 0 0 0 0
Information and incantives 0 0 0 1 7
"Pressure" and sanctions 4 0 !7 58 30

Seven Independmt Strategies

Supply (all faly planning) 192 98Z 581 321 39Z
Determinants 74 0 6 0 0
Information and incentives 0 2 2 2 0
"Pressure" and sanctions 7 0 34 68 61

Six Available Stratelies

Supply (all family planning) l11 991 791 771 73Z
Determinants 89 0 15 0 5
Information and incentives 0 1 6 23 22
"Pressure" and sanctions 0 0 0) 0 0
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In general thes differences do appear, as ihmm in Table 14. The fmily

planning advocates clearly favor supply strategies relative to the developent

advocates. They would allocate from 65 to 90 percent to the supply strategies,

relative to the 20 to 55 percent which would be so allocated by the development

advocates. An even clearer dirtinction is found by viewing the determinants

strategy: while development advocates would allocate from 35 to 62 percent of

the total investment to this option, the family planning advocates would

allocate nothing. Except in the available strategy case, those retondentr

classified as neutral would assign even higher allocations to supply side

strategies than would those respondents classified ar, faily planning advo-

cates, suggesting that a number of strong family planning advocates were

misperceived in vur initial classification.

Investment Allocation by Population Distributions

The results presented in the previous sections indicate the patterns of

budget allocation implied by the respondents' ratings, again if the proximate

objective were fertility reduction and if attainment of this objective depended

only on the strategy chosen and the social setting and pcogrmI Implementation

of the society in which the budget was spent. Not only were considerations of

political and cultural acceptability assumed away (except insofar as they

influenced the panel's judgment of PI) but the size of the society in which

interventions were made was ignored. Implicitly, it was assumed that the

nabsorptive capacity" within any cell posed no problem, that the diminishing

returns patterns were Invariant to the size of the population in any cell.

It is irdeed likely that the respondents took some accotmt of the degree

of political ind cultural acceptability of the various strategies in the

ratings given to the various program implementation categories, e.g., with

regard to sanctions or even abortion. However, the analysis to this point

implicitly assumes equal absorptive capacity or sufficient population in each

of the cells-and hence in each of the columns of the matrix.
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labl l1

rceemte Allocations ao Pjor trotegies.
wben A88rated List of Strategies Considored for

Tbrew A Priori topiRa of Respodents. Aver&&e Ratigs

Fmily Pl*'mIng Development
Uvoca.es Advocates Neutral@

1ll List of Strategies

Supply (all family planing) 722 551 832
Deterulants 0 35 0
Infonation and incentives 0 0 2

"Pressure" and snctions 28 15 15

Seven Independent Strategles

Supply (all family plammis) 652 20 90"
Determiamts 0 5 0

laforntion. and inceeIves 0 0 2

"Pressure" and canctions 36 22 8

Six Available Strategies

3Suly (all family planning) 902 38 012
Determinants 0 62 7

Informtion and incestives 10 0 11
"pressure" end snctions 0 0 0
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In fact, absorptive capacity as indicated by population size is far from

equally distributed among the cells. Table 15 presents the population distri-

bution of the developing world by the 9 SS and PI categories. is ws done by

classifying 89 developing countr 4is of 1 million population or more which are

potential recipients of international population assistance (all except China

and Burma) .13 The distribution figures, which correspond to the 9 coluns of

the basic matrix, range from 0 to 38 percent. Sixty-five percent of the

developing world's population is in countries with low social setting by the

measures used here, and half in countries with weak program Implementation.

Thus, there is a wide disparity between the estiated budget allocations

by SS and PI and the actual distribution of population in countries assigned to

the various categries, as sarmaized in Table 16. 7h* categories which would

receive the bulk of the allocations contain countries with relatively few

people.

This dIF!arity between the distribution of population and the allocation

of budget my be overstated by assigning al of the population in a country to

the particular SS-PI cell in which the country is located. In point of fact,

most countries are diverse entities, with a variety of SS and PI combintions

represented mo n its regions, political jurisdictions, and rural-urban areas.

If more complete data were available on the SS and PI characteristics of

appropriate sUb-populations within a country, some proportion of the population

in a country classified as one SS-fI type would actually be found to belong in

other neigioring classifications.
1 4

To reflect this intra-country diversity, we establish a procedure to dis-

tribute the population within a country y-smtrically around the SS-PI classi-

fication for the entire country. The percentnge pattern of population dis-

tribution for ti central cell--middle SS and moderate PI--isa designated ast
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Table 15

Percentage Population Distribution of Developing Countries,
by Social Settin and Program Implementation

Social SettikA

Proltrm Ilmntatiom fIsh Middle Low Total

stret 31 01 11 42

Moderate 2 a 38 48

geak 11 10 26 47

Total 161 1" 65Z 991

Table 16

Comparison of Population Distribution and Investment Allocation,
by Social Setting and Program Implementation

Percent of Allocation. range
population of 6 procedures*

Social setting: High 169 59-74, or 67Z (+51)
Middle 1I 26-34, or 30 (+72)
Low 65 0- 9, or 5 (-60)

Program
Implementation: Strong 4 60-71, or 66% (062)

Moderate 48 23-31, or 27 (-21)
Weak 47 6- 9. or 8 (-39)

*The six allocation procedures are represented in Tables 4-9.
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Table 17

Percentage Population DiLstribution of Developing Countries,
by Social Setting and Prolgram Implementation Capability,

after ttditr~tbution as Indicated

Social Setting

Proarm Ispleuentation High Middle LOw Total

Strong 31 41 91 161

Moderate 6 10 22 38

Weak 10 13 24 47

Total 19 27 55 101
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Social sttng

program Imlmentation High Kiddle LO

Strong 5 12.5 5
Moderate 12.5 30 12.5
Weak 5 12.5 5

While 30 percent of the population is retained in the S-4P designation

for the country as a whole, the rmainder is distributed smetrica1ly around

this designation. llovLn this pattern the distributionm for the remaining 8

cells wer designated as follow:l5

Four corner cells Four marginal non-corner cells

Sam cell 6D I a seColl 42.50
Contiguous cells 15 0 Gontiguous corner cells 17.5
Center cell 5 Center cell 10 0

Cloamst cornr NI-corner cells on
Mils 2.5 adjacent magln 5 1

Cell on opposite margin 2.%.

With this presumed within-country distribution of popltlon, &% dis-

parity between the distribution of total (developing worid) population by its

5S-PI classification and the allocation of optimally allocated fertility

reduction funds is significantly narrowed. (The revised population dis-

tribution is shorn in Table 17; it can be ompared with the distribution in

Table 15.) Accepting the resulting intra-country populdtion distributions by

S and PI category and amusing that the optimally allocated fertility reduc-

tion -penditures by SO and PI classlficatlons were distribut among countries

so as to reflect this population distribution, the allocation of the $200

million mg the eligible countrIes was recalculated.

12he effect of this procedure on the distribWuio. ,f funds mong countries

classified by their overall 55-PI designation is indicatd in Table 18. By

considering the dispersion of population within countries in the distribution

of the $200 million, a mbstantial increase In support would be grantd ooun-

tries with low overall PI and 8 ratings. For amue, for the varlou allo-

cations the distribution of funds to countries with moderate and weak P

classifications would increase by from 32-39 percentage points en
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Table 18

Percentage Point Increase(+) or Decrease(-) in Allocation
of $200 million Investment to Countries in Designated 35-PI Cell

From Case in Which Intra-Country Population Distrtbdtion Is
Not Used to Case in Which It Is, with 12. 7, and 6 Strategy

Analyses, Average Ratings

Social settles

Progtm Implementat ion Nish Middle Low Total

Full List of Strategies

Strong -14 -20 +2 -32

Moderate -9 +12 +13 +18

Weak 49 +5 +1 +15

Total -14 -3 +18

Seven Independent Strategies

Strong -11 -27 -2 -40

Moderate -6 +11 +21 +26

We&k +7 44 +2 +13

Total -10 -12 +21

Six Available Szrategles

Strong -11 -20 -1 -32

Moderate -11 +10 +18 +17

weak + +5 +2 +15

Total -14 -5 +19
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ntra-country population dispersion is considered in this manner, and to

omtries with low SS by 38-21 points.

The reallocations by cell are presented in Table 19,16 where the per-

centage allocation of funds to countries in the nine designated calls is shown

both for the allocations ignoring the redistribution of population and for

those in which the redistribution was included. N this table show, these

reallocations favor the [mar SS and lmar PI categories (as we have described

above) and are similar for all the regroupings of strategies.

The procedure based on dispersed intra-country population also yields

ertimates of per capita funding for the 9 SS-PI categories of countries, and

indeed for J-.'vidual countries. Table 20 presents the average per capita

f-un;g allocations for countries classified by 6S-P! category. 7he per capita

figures naturally range widely by SO and PI, but are essentially Invariant over

the 3 groupings of strategies: from about $1.00 per capita In the High SS-

Strong PI category to a few cents per capita in the [ow SS-Waak PI category.

Finally, Tble 21 presents the estimated allocations of the $200 million budget

to illustrative countries in the various SS-PI categories, by the ethod of

population redistribution described above. 17

It should be emphasized that these estimates are to be Interpreted with

care. While they do reflect the respondents' Jusdgents concerning the effec-

tiveness of fertility reduction rpeanditures on various strategies in various

social settings and under various progran lmplementations, and while they are

relatively stable in response to alternative aggregations of ratings and

strategies (e.g., average vs. individual, indepmndent vs. available) they also

incorporate our own Judgments on diminishing returns patterns, the intra-

country distribution of population, even on the assignment of countries to the

9 SS-P! categories. Fndamentally, of course, they rest on the panel's judg-

ments in a double sense: first, the similarity betwen such Judgments and the

fact, if knowable; and second, beyond that, the Judgments as themselves the

stuff of policy decisions.
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Table 19

Parcemte Allocatiom of $200 Million Investment to S8 and P Categories
for O11lal Allocation. and for Radistributed Populations,

For 12, 7, and 6 Strategy Aalyses, Average Ratings

OrIInal Allocation Allocation by Population Idsletribution
All 12 7 Independent 6 Available All 12 7 Independent 6 Available

53 PI Strategies Strategies Strategies Strategies Strategies Strategies

* $ 48 41Z 41Z 342 30Z 301

a M 20 16 21 12 10 11
a w 6 5 9 15 13 17

M S 20 27 20

N M 6 6 7 17 17 16
M v 1 5 5 5

L S 4 3 2 2 2
L N 1 15 22 16
L V 1 2 2

Total 100 Z 101z 101z 101z 101 1012

*Fram Tables 4, 6, and S.
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Table 20

Averae Per Capita Allocatiom to Coustries with Various
social Settiags md lograi Implestaumn Capabityl in US cets

Social Setting

iroam Ipneamastatias Rlafdle Lw

Fall List of Stratealee

Strong 110 - 12

moderate 46 21 4

Weak 13 5 0

Seven Independent Stratelie

Strong 97 - 17

oderate 41 22 6

Weak 11 5 1

Six Available Strat!Wf

Strong 95 - 13

moderate 45 21 5

uVak Is 5 1
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Table 21

Range of Allocations of Funds to Illustrative Countries In
the Various US-PI Categories3 Sets of Strategies, Average Rating

(In llions of dollars)

Social Setting

Progran Implementation Nigh Middle Low

Stramg South Korea Vietnam D.R.
$32-37 $3-4

moderate Colmbia Philippines India
$21-12 $9-10 $25-33

yeak Mzico gypt "aladesh
$7-9 $2 $0.3-0.7
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Nov It is clear that actual budget allocation can be, and is, btsed on

tionsiderations other than efficient fertility reduction, including political

Lictors, expected changes in SS and especially in P1 because of changed na-

tional leadership, appraisals of start-up needs and on-going self-sustaining

efforts, and perhaps most importantly, evaluations of the need or urgency of

fertility reduction (e.g., Bngladesh vs. South Korea). Efficiency of outcome,

ir ah,..., is one criterion for Investment but not the only one.

Omparison with Actual Exenditures

Thic is readily mean in a brfef comparl.on with the actual current dis-

r-ibution of donor funding for this purpose (Table 22).

Table 22

Percentage of External Population Assistance, 1975,
to Developing Countries

Social Setting

Program Implementation High Middle LOW Total

Strong lz 02 -Z 112

Moderate 8 15 15 38

Weak 7 6 38 51

Total 262 212 53Z 1002

Source: OECD, Development Centre, "Aide aux Prograsmes Demogra-
phiques en 1975," June 1977, Table 4.
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Comparison with Tables 15 and 18 shotw a substantial disparity with population

size: somewhat more to upper SS, substantially more to the two extrem cells

(the most successful in the upper right cell, the most needy in the lower

right) .18

Similar comparisons are available between the actual allocations (in

1975) and the allocations based on panel judgments in this analysis. Pbr

example, there is a sharp difference in per capital allocations (Table 23,

compared to Table 20) and in illustrative country allocations (Table 24,

co1pred to Table 21).

In interpreting these results in connection wita donor agency funding

decisions, one point stands out-the panel's estimates of fertility reduction

effectiveness by social setting and program implementation do not closely

correspond wtih the current allocation. If fertility reduction is the Immadi-

ate objective, ,jur analysis indicates that funds would flow largely to the

'haves" relative to the whave-note according to the effectiveness ratings of

the respondents, whereas in the real world ti actual funding decisions reverse

this emphasis. Thus a perception of "need' or "urgency' leads to a trade-off

of some reduction In total births world-wide for a maller reduction concen-

trated in nations -hich, on other than sheer efficiency grounds, strongly need

to limit births.

Two further points seem worth mentioning in this connection: First,

accepting the reliability of the panel judkents, the analysis highlights just

how far present allocations deviate from those that vould be undertaken if only

efficiency in aggregate reduction in births were the sole criterion. This

deviation indicates the importance actually assigned to general development

goals, urgency considerations, social objectives, or political pressures in the

formation of budget allocations. In short, cost-benefit return, though often

called for, is not really wanted in its raw form. Second, re-ated to this

point, if donor agencies could make concerns for urgency or need explicit and

weight them relative to the fertility reduction objective, and if such
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Table 23

Actual Pr Capita Allocattions to Countries with
Various Social Settings and Progrva Implmentation; in U.S. Cents

Social setting

Program Implementation Hih Middle Low

Strong 29 29

Moderate 0 14 5

Weak 1- 30 11

Table 24

Actual Allocations to Illustrative Countries, 1975

Social Setting

Progrm Imlemmentation 1Middle Low

Strong South Krea Vietnam AR
4.4 $0.2

Moderate Colobia tlippines India
t7.5 $7.7 $14.2

Weak mazico ftypt Bangladeah
$5.4 43.1 $20.0
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variables could be quantified, the analytic fraework developed hre could be

used to extract efficient allocations in the face of multiple objectives. 19

This study has attempted to apply the principles of econmic analysis to

the problem of resource allocation in the population field, In particular the

allocation of available fertility reduction funds by the international donor

agencies. It is based on the assumaption thac a primary (though not the ulti-

mate) objective of investments in this area is fertility rduction in develop-

Ing countries. Because of the unavailability of data of several types, it has

had to be an exploratory ex.rciae: ribitrary in the designated Interventions

and the selected experts, based on judgments in the absence of direct empirical

data, using assumptions about te shape of diminishing return curves and

population distribution, and employing available classifications of social

settings and progrm lmementations. 20

Nevertheless, asking and trying to ma r the question of optim l resource

allocation In the population field is important, particularly In the post-

Bucharest period of policy debate. We consider that the analytic techniques

taken over from economics are appropriate to this issue, that the panel's

responses accurately reflect what is known about the birth reduction potential

of various strategies in various settings, and that the estimates based an

these responses have substntive interest and validity in themselves. We would

again note the exploratory nature of this effort and the potential for expand-

ing it in several directions--nuber of respondents, better specification of

strategies and interactions between them, better estimates of diminishing

returns patterns, the incorporation of objectives other then fertility reduc-

tion, and the application to specific countries where local date and close

knowledge should provide better foundations for much analyses.

However, in our view this effort, however primitive, is a useful first

step insofar as it emphasizes that the debate over the proper policies for

fertility reduction must take into account effectiveness per unit of investment
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along with other considerations. It is not helpful, often it in less than

helpful, simply to assert as a policy recmmedation that increased popular

education or improved health or higher standard of living or more women's

liberation would reduce fertility without appreciating the relative effective-

mess per dollar of expenditure on such efforts, not to mention the programtic

memns to effect them.

go following sumarizes some of the main results of our analysis%

With regard to intervention strategy

0 The supply options receive the highest effectiveness ratings,
particularly the family planning programs augmented wtih
sterilization, abortion, or a new method. Incentives and information
campaigns received the lowest ratings. Traditional family plan-
ning progras fall in between.

0 Social setting and program implementation make for substantial
differencea in such ratings: the better the setting and the stronger
the program Implementation, the more effectiveness.

0 There is substantial difference of opinion wiLihn the panel with
respect to strategic interventions (though not much for SS or PI),
and especially for the major perceived alternatives to family
planning programs, i.e., determinants and *pressurel/sanctions.
There is considerably more agreement on the tried than on the
proposd.

0 rive distinctive profiles of effectiveness ratings were Identified
within this penal of respondents.

With regard to rtiource al-ocation

0 The better social settings and the stronger program implementa-
tions would consistently be allocated the lion's share of the
resouvces, regardless of analytic procedures or strategic list.

0 The allocation ratios to supply/demand options range from about
3:1 to 1:1 depending upon the interventions included and the analytic
procedures. Traditional family plmning programs, as now comoly
pursued in developing countries, w uld receive only a small fraction
of available resources if the augmented versions were available,
since the latter tend t3 be the most favorod interventions. The
Oharder" measures of commmunity spressure" rd official anctions
would receive a substantial share of rerources, again if fewible;
and determinants, incentives, and information campaigns would be
allocated relatively little. If the allocations were limitad to what
we term the Independent or the available lists, the SS and PI allo-
cations would remain essentially the se, traditional P programs
would receive somewhat more and the augmnted sormhat less though
still substantial amotmts, determinants would receive significantly
more only in one allocational case, and "pressurel/sanctions would
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remin subtantial where available for choice. finally, wn m m
dow to what Is currently available an strategic Interventins in
most developing countries, in the panel's average judgmet the VP
efforts should get fully 861 of the funding.

0 The allocations are sensitive to the procedure of averaging the
several responses, whether through a single mean of the ratings
(quite conceLtratad) or through a ummation of the Individual
allocations (less concentrated).

0 The different clusters of respondents (Ostrategic proflles) natur-
elly favor *their own" allocations by strategy. Bt beard thetp
family planning programs are the only Intervention which would
receive any substantial, allocation from all schools of thouht each
of the others would receive zero or close to it from tho ather
profiles. stially, there are three patterns of allocatio!. 9
the clusters: to determinants and family plmning, to fmile plan-
ning interventions, to =prossure/sanctions and family plmlmng.
And, although there is cosiderable range In their allocations to So
and PI, the higher levels would consistently receive more.

0 From the respondents' ratings, allocations of funding would flow
far more to the have than the have-not countries. That is affsc-
ted by our process of intra-country population distributions, in
which case increaed allocations are mde to low 8 md loer Pl.
Nevertheless, substantial dis-erity still remains, from iboer $1
per capita to I Cant.

These results echo the famillar dilma of public policy for welfare

ends: what Is most effoctive seems to be least faasiblel According to the

respondents, if fertility reduction is the goal, resowoes would be better

allocated to the au uauted family planning program (Ilnuding abortion, a now

method, sterilization) than to the traditional, but excet for India (itself

now doubtful) ad a fm other countries, sterilization is not fully included In

such programs, abortion Is far les so, and a nw metod is neither available

nor soon in prospect. Beyrd fally planning, the stronger measures of build-

ing coorAmity "pressureg or applying sanctions would work, in the panells

judgment, but they are generally unacceptablet the cure is considered worse

than the disease--which is only to say that, quite properly, other Impocts

besides fertility reduction are taken into accmt in policy determination.

Although the respondents recognize that changing the so-called structural

determinants of fertility reduction could be successful, theme option we

given lower ratings because of their cost per birth avoided. Finally, the
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greatest reduction in fertility would be obtained with heavy allocations to

better settings and stronger programs (where the need is less and the popu-

lations mall): and places of low social settings and weak program imple-

mentation, where most of the people are, would receive only trivial alloca-

tions if based on fertility reduction effectiveness alone. Benefit-cost

evaluation extended to cover objectives in addition to fertility reduction, or

to take into a.count some consideration of *need," or to apply to a local

situation internally, would be most helpful in this regard.

The results highlight a dilemm of public policy toward fertility reduc-

tion: Sould efforts be concentrated on making acceptable policies more

efficient, or on making effIcien* policies more acceptable? And in a sense,

that raises the Allocation question to a higher level, namly, the perceived

value of the end which national policy must set against the monetary and the

non-monetary costs of the means. For as we save noted before, fertility

reduction is neither the first priority r.r the final value of the public

good.

NOTES

1Dorothy Nortman and Ellen ofstatter, wFoplation and Fmily Planning
Programs: A Factbook," Reports on Population/Family Planning, 8th ed.,
October 1976, Table 5, p. 20.

2Halvor Gills, -Recent Trends in International Population Assistance,"
1burth Bellagio population Oonfernce, June 1977, Table It.

3For a furt) ar discussion of such benefits and costs, see Robert
Haveman, Benefit-Cost Analysis and Family Planning Prolrms, Population and
Development Revimi, Vol. 2., No. 1, March 1976.

41n this connection, note this jukoent:

"President Johnson was persuaded to insert in one of his
speeches a statement that one dollar spent on the reduction
of fertility in a high-fertility population wis better then
20 dollars devoted to general development. Professor Etienne
van do Walls, of the University of Pennsylvania, says this
statement is wrong. What is true is that 20 dollars spent on
development are more effective !f one of thm is devoted to a
population program," Ansley J. Coale, "Population Growth and
Economic Development: The Case of Nexico,# Foreign Affairs,
January 1978, p. 429.
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The current allocation to population is now about 40 cents per 20 dollars
to development, according to Gille, 2p. cit.

5An index of ociai setting based on a similar concept but developed
for a different purpose is found in Ronald Freedman and Bernard Derelson,
' The Record of Family Planning Programs,O Studies in Family Planning, January

1976. A more extensive analysis based on 7 socioeconomic factors ( literacy,

school enrollment, life expectancy, infant mortality, non-agricultural, labor
force, GNP, and urbanization) but with similar outcome Is contained in W.
Parker Mauldin and Bernard Berelson, Conditions of Fertility Decline in
Developing wountries, 1965-1975,0 Studies in Family Planning, May 1978.

6This variable, also described in Freedman and Berelson, op. cit.,

is operationalized in Robert J. Larlam and W. Parker Mauldin, "National i---ly
Planning Programs: Review and Evaluation," Studies in Family Planning,
March 1972.

7Fifteen were received on the first round. (n the second round one
additional response was received, five respondents reccnfirmed their initial
ratings, three made slight changes, and three made moderate changes. In
view of the relatively small shifts made in response to our second request,
we use here the 12 responses to the serond round plus the additional four
from the first round (on the assmptlon that non-response to the second
round indicated satisfaction with the initial ratings). We would empiasize
that our aggregate findings are sensitive to the implicit usampling weights"
accorded to the various perspectives held by our group of respondents.
Hence, another group of respondents, of equal size and with equal reputation
and knowledge, might yield a pttern of ratings quite different than those

we have obtained. We ju~je, however, that the sample of respondents we have
chosen is quite representative of the population of experts (somehow de-
fined) and that our results would not differ markedly from results taken
from this entire population.

8There are very few reversals in the ratings by individual respon-
dents. For each strategy row there exist 12 possible ccmparisons of a rating
on a lower to a higher category (6 for SS, 6 for PI), or 144 for the matrix.
There are thus 2256 among our total respones--i.e., 144 times 16 respondents

(or 2304) minus 48 for 4 omitted rows on one response. Of them, only 71 or 3
percent are reversals, in whlch a lower SS (in 66 cases) or P1 (in 5 cases)
gets a higher rating than a higher SS or PI. They appear among seven of the 16
respondents, and mainly with regard to strategies 6, 8, and 9 and to the
judgment that a Strong effort in a Middle setting would achieve more than in a
High setting.

9The anchor value of 7, on which of course no range was possible, is
omitted from these calculations.

1 0Gille, op. cit., Table 1. Gille reports (p. 11) that in 1975 'about
481 of the toal riesources available for population assistance supported
family planning programs,O to which should be added *a substantial prtm of
the allocations for "multi-sctor activities" (200 of the total) and 'som of
communication and education; plus in our view a good pert of the nearly 10%
devoted to Obiomedical rezearch including contraceptive development.' So
two-thirds to three-fourths of the total seems a fair estimate of the amount
allocated to direct interventions in the sense used here--hence, $200 million.

llln both we assume that the respondents would not change their rela-
tive ratings if presented with the selected set in place ckf the full set.
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1 2 0niy the family planning cluster allocates any budget to the Low

8 category, and only the determinants strategy allocates any budget to the

Weak F category.
1 3 This allocation of countries is based on Mauldin and erelson,

op.cit. The 4x4 classification there wes reduced to our 3x3 by cmbining

rZ,.Tiddle and Lov on SS and combining Weak and None on P1, for both of

which there is epirical justification In that report.

14 This diversity is taken into account in two analyses of the Impact

of family planning progrms among Indian states: Bernard Berelson, uAn

Evaluation of the Effects of Population Control Progrmmes," in I. B. Parry,

ed., Population and Its Problems: A Plain Man's Guide, Clarendon Press,

1974 pp. 156-1581 and K. S. Srlkantn, The ramily plaming Program in the

Socio-eooIic Context, Population Council, 1977, Chapter 4.

1 5The new allocation of funding was done by assigning the designated

proportion of each country's population to the indiqated cell, computing its

funding allocation by the rating for that cell, and then re-aggregating

the total funding for the country back into the category of its original

assigrent. In this way the dollar amount per country is allocated iong

its various SS and PI groupings on the basis of the aumed population distri-

butions. Note that in this process sme population fractions are assigned to

the empty cell in the actual tabulation (Middle/Strong), allocated fonding on

that rating, and then aggregated beck into the base cell of their countries.

The percentage distributions vary for the three kinds of cells because of

differing numbera of adjacent cells to which population could be allocated.

(Each redistribution of population does not affect the allocations to stra-

tegies of intervention, only to the country categories.)

16Mot that in the last three coluans of Table 19, no allocation would

be) made to Middle SS-6trong PI category, as no countries actually fall in that

toory.

1 7Note that, because these figures are based on the specified ntra-

country population redistributions, they are not simply the average per

capita allocation in the cell to which the country is assigned times the

population of that country. Similar allocations have been done for each
country.

1 8Actually, the disparity by strategy is not greet, if only the avail.

able ones are considered (e.g., as dsem in Table 10). Acording to a recent

review, about three-fourths of external assistance goes to family planning

efforts in one for. or another (K. Knagaratna, Arxoaches to the Population
Problem . . .," orld Bank, October 1978).

1 9At one point in our study, we considered "weighting' effectiveness

estimates by need. We did not do so for two ressons: 1) Such a step would

complicate an already complicated analysis and would beet be left to further

research; and 2) we had no perticular confidmce in the possible mesures of

urgency or need that we considered.

20In the course of this analysis we tried a variety of procedures. If

we were to redo the analysis, we would probably use simpler, and we think

preferable, procedures with regard to diminishing returns (say 3 curves in

place of the present 5) and to the redistribution of population (with 50, 400,

and 301 stationary in the 3 kinds of cells). Moreover, we tried various ways

of identifying the clusters of respondlats by strategic profiles before set-

tling on the one presented.
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Awandix A: 2e lyuests to bepordents

Appordix B lhe &ugltmontary bre

Awendix C: Strategic Profiles for Individual eqondent.

Apond ix D: Procedures ,or Specifying Diminihing turn Patterns
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APN IX A

The RaOMnst to Respondents

Tot Dotes Jnuary 5, 1977

From: Bornrd bralson

I am writing to ask for your help on a project I an undertaking with

Professor Robert Savman of the Uhiversity of Wisconsin, an economist experi-

enced in coat-benefit analysis of public policy issms. He and I are investi-

gating resource allocation to achieve fertility reduction In developing ootm-

triesg and in the absence of firm data on the effectivenaes of different

interventions to reduce fertility under various conditions, w are seeking

judgments from highly informed and qualified students of the matter like

Yourself.

We would like your help in filling in the attached mtrix of 106 cellos

12 strategies by 3 levels of social setting by 3 degrees of program implmen-

tation, capability, and omitment. The strategies refer to general policies

for governmental Intervention to reduce fertility, and the 12 strategies listed

in the matrix are compressed from Exhibit A, attached, as keyed. By social

setting we m essentially the index ued In Freoadn & Brelson's "1he Record

of Family Planning Programs," that is, an Index of infant mortality, fmnale

enrollment in school, and per capita income by dtich developing countries are

classified as High (e.g., Tiin or Chile), PMddle (e.g., Thailand or Colombia)

and Low (e.g., India or Bongladsoh). By program Implaientation we mean admi-

nistrative commitment and feasibility to Implement fertility reduction mears

of various kinds in a perticular-etting, again trichotomised Into Strong,

Noderate, and Weak, roughly along tha lines of the Freedsm & Berelson notion

of "Program Effort.* (Note that program implementation refers to each of the

12 strategies, and not only to implementation of femily planning programs.)
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Thus, attempts to reduce fertility can be pursued by 12 different strate-

gies of intervention in developing countries of High, Middle, or Low social

setting and under conditions of Strong, Moderate, or Weak implementation,

feasibility and omi-ment--all as shown in the attached table.

What we would like is your professional judgment on the relative effec-

tiveness of the 108 stratgy-social setting-implmentation combinations in the

matrix, given the sane investment of funds.

As you can see, we have entered one effectiveness rating in that table--

the middle value in the top row. his mas done In order to anchor the ratings.

Hence, each of your judgments of relative effectiveness should be made in

1 1 rison with that number, given the same munt of resources. That is, if a

given mount would yield 7 units of fertility reduction in the anchor cell, how

much would it yield in every other cell? Rence, a cobination which you think

ight be a little more effective than the comblnation with the filled-in rating

might be assigned a 9; and one tn t is significantly more effective might be

given a rating of, sayr 15.

In short, we are asking you to fill out the table according to the follow-

ing instructions:

Assmi %at the only objective is to reduce fertility. Each of
the 10oa options in the table represents a way in which donor
agencies co'uld allocate a given amount of money (realistically
estimated) in order to achieve such reduction. Mame a scale
from 0 to 20 taken to express the possible range of effectiveness
in fertility reduction per amount expended. The filled-in cell is
given a value of 7 on that scale. Wing that as the anchor point#
indicate the value which you believe each of the cells should be
assigned--that is, try to make the deviation of the scores from
the anchor value of 7, up or down, reflect yur judgent of the
relative effectiveness of the other options relative to that
particular option. In other words, if a given mount of funds
allocated to strategy I in middle-level social mttings and with a
moderate degree of program Impleentation is given a rating of 7,
what rating would you assign to the other cmbinations, from 0 to
20? Please use whole integers with no decimals or fractions.

We are asking a number of knowledgeable people to respond to this me

mt of instructions. However, if you are not able to complete the task because

of some ambiguity or incompleteness in the instructions, or bicause of a need
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to clarify sorething, please do not hesitate to be in touch with m. Tf you

feel that m pluatory notes should accopny your completed matrix, please

feel free to add them. (I enclose 2 copies of the matrix so that one can be

used for your preliminary estimation and/or your files.)

We do hope that you will be able to cooperate with us in this way.

We have a computer-based analytic program that requires this sort of informa-

tion, and we shall of course be glad to dsiow you the completed report when it

is ready. You are being asked to cooperate in your Individual capacity, and

your ratings will not be Individually identified.

finaliy, we do hope you can return this to me within two weeks at the

above address. M an expression of gratitude, I enclos an honorarium provided

by the Population Council. Many thanks for your help.
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MATRIX TO BE COMPLETED

Social setting Rih Middle Low

Program Implementation Strong Had. Weak Strong Nod. Weak Strong Nod. Weak

Strategies of Intervention

supply

1. Public sactor, current
methods (Al, A5-9) 7

2. ... plus Sterilization
(A2)

3. ... plus Abortion (A3)

4. ... plus law method (B)

5. Private sector distri-
but'on (A)

Demand

6. Determinants (C)

7. Information (D)

8. Incentives (31-4. E6)

9. ... hey (ES)

10. Community "pressure" (F)

11. Sanctions (Gl-2)

12. ... LiAits on family
size (G3)



uIBIT A

Mmms of Fertility Intervention

To Affect SuWly

it. Mmrove the aces to mdern some
or farttllt]y"--'ol both quanti-

tatively (to more people) and
qualitatively (with better ser-
vices), through

1. Traditional flmily planing Provision of Information, suplies, and
progrme, in various forme servtces for voluntary fertility control
and with currently available via modern contraception and varlouw
contraceptives (pill, 1W, delivery systems; may examples operating
condm) today

2. ... plum sterilization ... anid adding sterilizatlon, ale and/or
foale, on an equivalent basis, e.g., as
in India

3. ...plus abortion ...and adding Induced abortion on an
equivalent basis, e.g.e, as in China

4. Cbiunity-based/b ercial ... emphasizing contraceptive distribution
distribution of current through local agents for profit, e.g., as
contrvotives in Chlombia

5. Sterilization coop ... concentrating omaural facilities and
promotion for vasectomy, as in tho Indian
experience in Ernakulum and Gujarat

6. Postpartum arranginents ... systematically providing infornation
and services in connection with ittiti-
tionalized delivery, e.g., as in the PC
progran in 138 hospitals in 21 countries

7. Integration into maternal ...oziganizsd as integral part of PCH,
and child health program e.g., as in Taylor-ferelson efforts in

ltllippines, Turkey, and Nigeria

S. Integration Into general ... organized as integral pert of total
health progrem health infra-structure, e.g., as in

Mbraigwal or Etimesgut

9. Integration Into eoomuity ...organized as pert of rural improveent
develoiment px -, Ire and oMmunity developeent, e.g., as in

Gsndhigra

B. ove the oduMwt ioe., the rIsearch progress directed toward that
8ccepIMllty, contiuity, and/or and now undenmy in both private and
effectivenes of new omns of public sectors, eoge, drug oramies,
fertility control-e.g., a vaccine WHO Expended Programe and I0CR.
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Echibit A (Ontinued)

or Implant, a side-effect-free 1w,
a safer or more convenient pill
(once a month), a nonsurgical
termination of pregrmcy... a
currently unknom wideal"
contraceptive

To Affect Dmand

C. Promote basic focioecooic deter-
minants of fertllity, or the moat
Th16=ypreemmd determinants
("thresholds"), singly or together

1. Gerral development: modarni- Reliance on social change, modernization,
zation, Westernization, development, %ocial-structural truntor-
social change, sociocultural metion, rw international ecohic ordw"
transformation... amy from to reduce fertility rates "automatically"
the traditional (high fer- in the process
tility) society

2. Popular education: e.g., ... with specir. zaference to extendinq
toward 6 to 8 years of popular education, particularly for girls,
schooling for all an a necessary pre-condition to fertility

reduction, e.g., Rich

3. Infant-child mortality: e.g., ... with special tcference to reducing
toward a rate of 50 or below infant and child mortality as a necessary

pre-cordition, e.g., Hee

4. Income; e.g., towmrd $500 ... with special reference to poverty reduc-
per capita or, better, $800 tion, particularly at the bottom of the
trod perhaps more equitable Income pyrmid, as a necessary pre-con-
Income distribution) dition, e.g., Kocher

5. Indutrialization: e.g., ... with special reference to indutrial
towmrd one-third or less of development, and its consequences for
the lab r force in agri- family, kinship, modern attitude, etc.
culture

6. ItWmen's status: toward lib- ... with spacial reference to mancipation
eration from traditional of women from traditional status, particu-
child-bearing and -rearing, larly via education and moneyed mloyment,
through education and e.g., sewing factories in Egypt
mployment

7. Urbanization: towmrd 251 ... with special refermce to urban
living in large cities development, with its implica ions for
(100,000+) houming, diminished econamic valu of

children, etc.

D. Iorm ducato, proagjandize:
persuade people to lower fertility

through messages, arguments,
appeals, re
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Ehhibit A (Continud)

1. ... via msum media (radio, TV, Pr,-viaon of energetic propaganda for
nmpapers, posters) mailer families, e.g., as in South

Korea, Singapore, China

2. ... via peraon-to-person ... the same through personal contact,
commication, individually including via residential or occupational
(e.g., door-to-door field ccunities, e.g., as in Isfahan, Sialkot
work) or collectively (e.g.,
group meetings including
special Interest groups)

3. ... via formal school system Incorporation of population materials
(upopulation educationm) into primary and secondary school cur-

ricula, for long-term effect, e.g.,
as in the Philippines

. Maniplate incentives/disincentives

1. Housing and job Adjustment of incentives/disincentives,
opportunities in money oi In kind, in antinatalist

direction, e.g., as in Singapore, Taiwmn,
2. Maternity costs, India Tea estates and vasectomy camps;

leaves, etc. developent of obligation by the state
for provision of welfare to the aged, in

3. Chld allowmnces, co individ- order to reduce need for children (sons)
educational fees, uals/fmai- for that purpose
etc. lies

4. Social security
System

5. Poney, gifts

6. O(bmal incentives (e.g., Provision of comunal bwaefits in return
schools, roads, water supply) for specified fertility behavior, e.g.,
fo" collective fertility as proposed by Kangas
performance at appropriate
level

F. Manage cQmMIty chage and
pressure,- to develop an anti-

nstalisti comunity consensams,
typically guided by the political
a~ppratus, via

1. Youth corps, or equlvalaQ Proposals for collective employment and
work program, to break tr- instr, tion of young people, both male
ditional bonds awy from the and female, awy from how ties, in order
how community to delay marriage and modernize attit'as

and information

2. (maunity "pressures Organized and systematic efforts to develop
organized to discourage the comnity consensus in antinatalist direc-
Nth child tion, e.g., as reportedly in China, Finpur

district n Bagladesh, ft-Ncoll
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Khibit A (Continued)

G. ipose legal sanctions, via

1. T1crease in age at marriage Increase In minima age of marriage for
wmen, to at least 18 and preferably
bend, e.g., as in China, lmisia, now
in India

2. Restriction on out-migration Limitations in mobility, such that
fron villages villages cannot export local unmployment

to cities but must face up to suort of
their own excess reproductiong e.g.,
as in China

3. Direct limitation on faily Govermental imposition of a limit to
sizA child-bearing, e.g., an in proposals by

Davis, Boulding, brdln, Ehrlich and in
recut tendencies reported In India and
China
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Plolim-up Request

WS The Vnl

Ik : Bernard Derelaon

.I!R: 15 June 1977

This is a follow-up to the inquiry addressed to you by Bob avman

and me on January 5, unforttately delayed by my intervening illnese. We

received responses from almost all of our Initial panel and are most grateful

for your collaboration. In the process of responding, many of you raised good

questions about the procedures, and Bob and I are eager not only to keep you

informed as promised but also to pursue the matter further, with the hope of

your cooperation one more time.

in responding to the original matrix, a number of you raised queries that

we would like to clarify, so that all ratings will be made on as similar a

basis as possible. bur major concerns were three-fold:

What time period is to be considered when judging effectiveness in

fertility reduction?

What magnitude of investment Is envisaged?

What magnitude of fertility reduction is represented by the anchor

value of 7 in the middle of the top rov?

Our responses are as follovss

We envisage a time period of about 15-20 years for the impact in

fertility reduction.

The donor community's total investment in population these yeart

averages about $250 million a year, or about 10-15 cents per capita for

the population of the developing world (ax China). We ask that you keep

in mind some realltic proportion of that mount--ay, 10 or $25 million

P ?ear-in estimating your effectiveness rating for each cell. The
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question is: what is the effectiveness in fertility reduction of allocat-

ing the same mount to each cell, taken one at a time?

the. anchor value is double the estimated fertility reduction for that

cell in the indicated time period, in points off the crude birth rate.

That in, the 7 reflecte the judgment that Investment in strategy 1 in a

middle social setting and with moderate program implementation could take

3.5 points off the CBR in that period. (We doubled the figure from 3.5 to

7 in order to eliminate decimals for easier calculation.) Hence the

meaning of your rating in any prticular cell Is that the Investment would

reduce the (CR by half your rating (up to a limit of 10 points, though you

can add a rating beyond 20 if you wish, or a negative mnimber for that

matter).

In addition, there were a couple of specific queries raised in your

responses. (1) Does strategy 3 include trategy 2 or not? Yes, it does. But

strategy 4 does not include either 2 or 3, only strategy 1. (2) Can invest-

ments properly refer to strategies 10-12? Yes, because some funding is neces-

sary in order to administer and "enforce" such efforts, at least as pert of

larger administrative budgets. And (3) Can the determinants of strategy 6 be

considered individually as well as collectively, i.e., popular education or

Income or iomen's stattu...? Yes, they can.

Finally, one of you suggested another approach that we wish to pursm on

the Supplementary Form, having to do with the preferred allocation of the

present resources and of a major increment thereto-not only to the direct

Strategies of Intervention as on the matrix but to various other means of

1 opulation support as wo.Ll, as now being utilized by the donor cmmunity.

So this memorandum is not simply a report but also a reiuest for further

assistance. In our review of the initial responses it is clec to mu that not

everyone responded to the same set of considerations-as the above ques ions

indicate. On the basis of our clarifications, would you be willing to review
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your scores and submit a revised version to us on one of the .mclosed blank

forms? This would give us a more standardized response for our further analy-

sis. Your ratings may or may not change much from the initial set, but at

least we would then have a series res.nding more nearly to the seme set of

instructions. The general instructions at the top of page 3 of the January 5

mane still hold.

In addition, we solicit your cooperation in filling out the Supplmentary

Form for the first time.

Por this purpose, enclosed are:

(1) The original instructions of January 5, 1977 with two
more blank forms (one for your files).

(2) A copy of your own filled-in matrix n response thereto.

(3) The averaged matrix from all respondents for your compara-
tive information, and the range of scores per cell.

(4) Two copies of the Supplmantary k1orm (one fot your files).

We are sure that the tisk will be much easier for you this second time

around and we hope that you ore sufficiently interested in the potential

outcome to be willing to help ,L again in this toy. our preliminary analysis

of the first round is most interesting and in our judgment fully warrants this

additional effort.

We'd like o have your responses--the revised matrix and the Supplenentary

Florm--by July 10 if at all possible, or soon thereafter. My personal thanks

for your help.
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w umr)x 3

The Sulementary Yore

At the suggestion of one of the respondents, we preared a form %hich

went directly to the question of expenditure allocation. In the second round

of inquiry we employed this form and asked each respondent the following:

Given the objective of fertility reduction In developing coountries
. . . , how should the current mor resources of about $250 million
a year be allocated over the next five years, with realistic con-
sideration of absorptive capcity?

Given the same objective, how should an increment of $50 million a
year be allocated over that time period?

The form included all categories of "population assistance," not only the

direct interventions aimed at fertility reduction analysed In the study, but

other efforts to support population work, including training, institutional

developent, data collection, and research. The average responses to the

questions are shown In Thble 3-1 (based n 13 responses).

An for the current total Investment, family planning programs in various

forms are allocated nearly one-half the funding. Information, incentives,

community lprosur*,m and senctions-stratogies 7-12 in the original list-are

allocated a total of 11 percent.

The allocation pttern for an increment of 20 percent in population

funding is substantially different. Th percentage allocated to family plan-

ning programs is reduced by about half, and the saved" munt Is allocated

primarily to population research in social science fields, to biomedical work,

and to so".Loeconomic determinants. Overall, the Oother efforts" receive 37

percent of the increment, relative to 31 percent of the base budget.

It is not possible to precisely cosmre them reomendations with currumt

allocations in the field because of differences in classification. iHbver,
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TAIA 3-1

Average Percentage Allocotions of Total and
Incremental Population Budget, 13 Respondents

Host desirable alloca- Host desirable alloca-
tion of current invest- tion of an incremental
mat by donor community 850 mllllonyar. by
($250 million/year). by percentage
percentage

Direct Interventions

(1) Faily plaaning progras,
In various forms 432 202

(2) Bio-nedical search for
better technology of
fertility control 9 16

(3) Promotion of socio-
economic determinants of
fertility (e.g., popular
education, womea's status,
Income growth, etc.) 6 10

(4) Special Information/
education campaigns In
population 5 6

(5) Special Incentive/
disincentive efforts 3 4

(6) Comunity change In social
norms toward childbearing 3 6

(7) Legal sanctions affecting

fertility 0 1

Other Efforts

(8) Development of trained
personnel in population
field 7 6

(9) institution-building in
population field (local
centers, Institutes,
academic departments, etc.)
for training and research,
Includiag population policy
units in governmant
plaming boards, etc. 11 13
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TANI 3-1 (Cost.)

iut desirable locA- aet desiuebl alloca-
tion of current laveet- ties of as Incrmntel
ment by 3F-immunety 4#50 million/year by
($250 aillion/year). by percentage
percentae

Other efforts (coat.)

(10) Dmoegrephic data
Collection (census,
vital regietration
system, surveys, etc.) 72 4Z

(11) Population research in
social science fields,
oriented to better
policy analysis 6 14

(12) Other (specify) 0 0

TOTAL 10O2 1002
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some rough comparability can be achieved. The current allocation by the

Standard cmtegories sed by international agencies for 1973-1975 is:

Basic population data 70
Population dynamics 6
Population policy 2
Family planning 54
Information & education 7
Biomedical 6
Mltisector S unallocated 15

1001

Sources CMD, Assistance to Population Progrsmms, 1973-75.

The recmmended allocations for the total funding are relatively close to these

actual figures, where comparable. he main discrepancy is in the family

planning category, where the dicrepmcy is over 10 percentage points. Com-

parison of these actual allocations with the incremental responses again

reveals some sharp differences: much less family planning and much more

biomedical and social science rearch are preferred by the panel.

Finally, how do these estimates relate to the average ratings in the

matrix? Both sets of responses emphasize the Importance of the family planning

approach, especially the Importance of new technology. n the response on the

Supplementary Form, however, respondents appear to attribute rather severe

diminishing returns to the direct fmily planning approach. Vhile this stra-

tegy should continue to receive the bulk of current expenditures, incremental

expenditures should be concentrated on approaches and strategies with a longer

perspective.
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AflUPIX C

Strategic Profiles for 16 Individual lespodesat

(Effectiveness ratings on a scale from 0 to 20)

15

10

5

10

5

15

10

(1) (2) (3) (A) (5) (6) (7) (8) 9) (10) (11) (12)

e7m
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10

10

10

15

(1) (2) (3) (4) (5) (6) (7) (6) (9) (10) (U) (12)

78



15

10

15

10 7
5

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
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15

10

5

15

10

15

5

o .so

(1) (2) (3) (4) (5) (6) (7) (6) (9) (10) (U)1 (12)

60



15.

10

)5

10

5

15

51

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
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15

10

5

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
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APNDIX D

Procedures for Specifying Diminishing Returns Patterns

A basic principle of economics is that additional expenditures in any

specific program will, after some point, yield diminishing returns. 2his

principle also applies to expenditures for fertility reduction. Indeed, the

problem of allocating resources among competing activities exists primarily

because of diminishing returns-as incrmntal expenditures are allocated to a

superior activity, diminishing returns occur and marginal expenditures seeking

the higbest return must be allocated among alternative activities. 7b maximize

productivity, expenditures must be allocated among alternatives so that, at the

margin, the returns in each activity are equol.

Consistent with this principle, our procedure assues that the marginal

effectiveness of expenditures on any strategy in any SS-PI environment dimi-

nishes as the total amount spent on that option increases. We also assuoe that

if no money .s spent, effectiveness is zero. Take any combination--say,

strategy 3, in a High Social Setting and with Moderate Progam Implementation.

If the effectiveness rating (E) for an expenditure of $10 million on that

combination is 10, $20 million will have an effectiveness rating of more than

10 but less than 20, and so on. 7he quest'on is: What patterns of d~minishing

returns should be employed?

In our analysis various patterns of diminishing returns tare assigned to

the strategies to reflect the judgment that an marginal effectiveness of money

spent declines more rapidly for some of the strategies than for others. Theme

jitterns are assumed to be Invariant over Social Setting and Program ]Plemen-

tation categories. The patterns employed in this approach are shor in Tble

D-1.
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ALE D-1

Diminishing btuns Patterns In the First 4proch,
Seven Selected Strategies

expenditure Level (X)

s0 $10 million $20 million $30 million

Strategy 1 0 z 1.6 E 2.0 E
Strategy 2-5 0 E 1.5 3 1.9 3
Strategy 6 0 E 1.9 E 2.7 E
Strategy 7-8 0 3 1.4 C 1.6 3
Strategy 9-12 0 C 1.75 C 2.4 3

For example, the dimi'ishing returns pattern assigned to strategy 6 indicates

that $10 millior~w $20 million, and $30 million of expenditure in any SS-PI

environment will yield effectiveness ratings of 10, 19, and 27 respectively.

In order to convert the above discrete specification of diminishing

returns into a continuous one, a quadratic fuwction of TV. a aX2 + WX + c is

assmed as a representation of diminishing returns, where I is the effective-

ness rating for any level of expenditure (X).* Ordlnary least squares

regressions were used to obtain the estimates of a, b, and c for each strategy.

For example, for strategy 3, the regression eqation ws fit to the following

four observations of X and TEs ($0 million, 0), ($10 million, 1.0 E), ($20

million, 1.9 3)q and ($30 million, 2.7 9). hd resulting equations are:

Strategy I T = -. 0015 C X2 + .112 E X

Strategy 2-5 IT - -. 0016 g X2 + .109 E X

Strategy 6 E -3 -. 0005 3 X2 +.105 E X

Strategy 7-0 TE - -. 0021 Z X2 + .114 E X

Strategy 9-12 YT - -. 0009 g X2 + .107 3 X

*Th difference between Z and 'T should be noted. the former refers to
the effectiveness rating at an expenditure level of $10 million; the latter
refers to estimated effectiveness ratings at various expenditure levels.
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ith this approach then, there is a total effectiveness equation which

applies to each of the Strategy-SS PI combinations for each respondent, or

each group of responrents. Because of the form of the equation describing

total effectiveness, each function has an assciated marginal effectiveness

(ME) equation which is linear. 7hist is, the marginal effectivaess relation-

ship corresponding f- TE - aX2 + bX is TE - ME 2aX + b. With the full

family of marginal effectiveness equations--one for each Strategy-6S-PI

combination - the total budget ($200 million in the case analyzed here) can be

allocated optimally among the Strategy-SS-PI options. This is done by allo-

cating the budget among the options such that the marginal effectiveness of

money allocated to each options is identical and the amount of money so allo-

cated suns to $200 million.
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