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Abstract

For most of the population of the developing wurld, official national
policy seeks fertility reduction as one way to promote development and wel-
fare. As experience has accumulated, cells are increasingly heard for greater
efficiency in the allocation of resources to that end. (owever, given the
present state of the art, with reference to conceptual and technical issues
as well as availability of data, definitive answers to th: questions of
efficient allocation not only are unavailable now but are likel; to remain so
for some time. 1In this paper, methods of applied we . fare economics are
brought to bear on the matter, in a picneering attempt to reaci toward a
better answer than now exists, In the absence of scientific empiric:l studies
of the fertility response to various interventions in several situaticvs, both
social and programmatic, and their marginal veturns, the analysis in this paper
relies upon expert judgments of relative effectivensss—not unlike thosw now
actually determining the allocation of resources in this field. From a matvix
of 108 optiong-~12 strategies in 3 social settings with 3 degrees of program
implementation-~first the range of effectiveness ratings and the prototypic
"effectiveness profiles” reflecting different expert judgments 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 views (average ratings, sum
of individual ratings); by 3 sets of strategic interventions (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 i{mplementations within countries; and finally, by comparison to current
allocations as made. Among other findings, the results indicate the extent to
which efficiency per se does or does not provide a realistic guide to alloca-
tional issues, and echo once more the familiar dilemma of public policy for
welfare ends: what is more efficient may be less feasible.
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Since the early 19608 governments throughout the developing world have
adopted policies to reduce the rate of population growth. The adverse effect
of rapid population growth on economic Jdevelopment nas been the primary
motivation, and the reduction of fertility has become the primary means, By
1976, 33 countries with 76 percent of the population of the developing world
had official policies to reduce their populaticn growth rates, and another 31
countries with 16 percent of that population provided official support of
family planning for non-demographic reasons.l As a result, substantial
resources are being applied to fertility reduction both by the countries
themselves and by internaticnal donors. Indeed, in the past few years, an
average of $250-$270 million per year was provided in "population assistance®
by the donor agencies alone,2

In view of the 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 addresssd. In general,
the allocation decisions on population are made largely independent of more
general investment decisions to generate uconomic growth. Within the popula-
tion fleid, what are the efficient strategies of intervention to secure
fertility reduction? Can a superior allocation of resources be determinud
that would secure a larger reduction in Zertility? This paper is addressed to
these questions. Given the conceptual, technical, and data prcblems which
surround the evaluation of fertility reduction policies, we cannot claim to
have reached definitive answers to the questions posed. But we have combined
the methods of applied welfare economics with information on the determinants
of fertility reduction = shed some light on this issue.

To begin with, we consider that the expenditures made for fertility
reduction divert real resources from alternative activities, and hence repre-
sent real social costs. The value > the foregone outputs is taken to be
equal to the costs of producing them. Set against this social cost is the
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benefit yielded in the form of fertility reduction. #hile 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 educat:on and literacy, health and nutrition, jobs and housing,
and develomment and modernization in general.

In this analysis, we do not attach 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 assoclated with higher
fertility rates absorb both consumption and investment goods that would be
available to others, and impose both congestion and envirormental 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.? while we do not attempt such an evaluation, we
proceed on the assunption that fertility reduction conveys net social benefits
in developing countries.

The estimates used here are not based on sclentific 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. MNumerous 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



enable experts in the population field to judge thc relative effectiveness of
different interventions in different social and political settings. Our
inquiry is based upon such judgments. To repeat, because the marginal contri-
bution to fertility reduction from an additional dollar wspent on each strategy
under specified conditions is not known, we rely on informed judgment as the
best available surrogate. This, of course, is what policymakers also do. The
difference is that ws have explicitly gathered the information and judgments
pertinent to this issue, ard organizad it so as to bring it to bear directly
on the question zt issue.

The judgment of experts regarding patterns of relative effectiveness
among fertility reduction strategies is insufficient by itself for determining
optimal resource aliacation decisions. What is raquired in addition {s the
pattern by which fertility 1eduction 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 ¢o yleld less fertility reduc-
tion than that achieved by ptlor marginal expenditures on the same intervention
--a diminishing returns pattern. The form of that relationship is also
unknown. Hence, as we describe below, we again rely upon judgment as to the
mattern of returns under varicus conditions.

Finally, beczuse the investment of resources in economic development
activities generally (i.e., popular education, nutrition, health, sanitation,
industrialization, agriculture, transport, community development, women's
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 woll 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 activitiesf—
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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 fleld,
if it is fertility reduction which is desired, has implications for narional
expenditures for fertility reduction as well.

After this brief review of some considerations underlying this analy=is,
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 experditures 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 1. (The symbols in paren—
theses indicate the items on the more detailed 1list that were aggregated into
each strategy.)

Each of these strategies can be undertaken in a variety of circumstances.
Whereas they aay vary in their effecciveness 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 undertzken, 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 to 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

4



Table 1

Strategies for Fertility Reduction

Strategies involving the supply of fertility control means

1!

Isprove public sector access to current conttaceptive methods, 1.e,,

"family planning progrsas™ (Al, AS-92 in full arvay)
...plus sterilization (A2)

+».plus abortion (A3)

.+.plus new and improved methods with better acceptability, continuity,
and/or effectiveness (B)

Improve privatz ssctor distribution of current means of “ertility
control (A4)

Strategles seeking to influence the demsnd for (ertility control

6.

10,
11.

12.

Advance socio-economic determinants of fertility singly or collectively;
%.8., general development, popular educeticn, infani/child mortality
income, industrializgtion, women's status, urbanization (C)

Proavte inforuation, education, propaganda on fertility control (D)

Manipulate incentives and disincentives affecting fertility behnvj%f,
¢.g., maternity costs, child assistance, housing, social security
sociel services (El-4, E6) /

3

.».through direct payment of money or gifts for desired fertility

performance (ES) ,

Manage community "pressure” for an anti-natalist consensus (Ef
/

Impose legal sanctions on &ge at marriage, internal ligrntiqﬁ (0172)

ce.limits on family sizs (G3)




implementation refers to a country's commitment and capacity to vigorously
implement any policy intervention.® Hence, effectiveness can vary by stra-
tegy (:~ong the 12), by the socicsconomic 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 S5 categories (high,
medium, low) and three PI categories (strong, moderate, weak).

Prom this framework, then, we obtain a matrix of 108 cells: 12 5I
categories x 3 5S categories x 3 PI categories., This matrix is shown in
Appendix A. The question then becomes: By how much would fertility be
reduced by an expenditure of SN in each of the 108 cells? Answering this
question requires an estimate of the impact on fertility from the same level
of investment in each strategy-SS-PI combination. We rafer to this measure of
fertility impact as an effectiveness rating.

Obtaining an effectiveness rating fo- each of the 108 c¢vlls was the next
step. In principle, one can conceive of obtaining the ratings by systematic-
ally surveying the relevant research studies and employing their findims to
establish the fertility impact of the varlous strategies under dlffefent ss
and PI conditions. That is not now feassible, but it is possible to obtain a
kind of judgmental distlllation of knowledge which is, in large part, bassd on
evaluative 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 among experts
and scholars in the population field. It is such judgments that we employ in
establishing 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 judgments were requested of 19 individuals. All have been long-stand-

ing and close observers of international population efforts, all have published
6



substantially on the issues involved, .d several have participated in the
allocation decisions within the donor commmity. (None was directly involved
at the time with such programs in an individual country.) Six are demographer-
sociologists, four are demographer—economists, four are economiste 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-
gles. Their policy positions would probably be perceived as ranging from a
strong "family planning® position through a middle or “neutral® position to a
strong ®develommental® position.

The basic description of our procedure was sent to each respondent along
with a requect (Appendix A). In our request we asked for a

« + o professional judgment on the relative effectiveness of the 108

strategy-social setting-implementation combinations In the matrix,
given the same investment of funds.

As you can see, we have entered one effectiveness rating in that
table--the middle value in the top row. This was done in crder to
anchor the ratings. Hence, each of your judgments cf 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 redinction 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 cambination 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 1is to
reduce fertility. Each of the 108 options in the table represent3
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 O to 20, taken to express the poasible range
of effectiveness in fertility reduction psr amount expended. The
filled-in cell is given a value of 7 on that scale. Using 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 youwr
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



settings and with a moderate degree of program implementation is

given a rating of 7, what rating would you assign to the other

combinations, from 0 to 20? Please use whole integers with no

de~imals or fractions,
Not~ that the effectiveness ratings requested are judgments >f the impact on
fertility if the specified strategy were carried out in each of the three
social settings by the three degress of program implementation., They do not
take into account, for example, the political or religio-cultural acceptability
of the strategies (e.g., sanctions on abortion) or the probability of a new
method's emergence. They simply represent estimates of the impact on fartility
of a designated intervention in a desigynatcd setting at a designated level of
{mplementation.

After reviewing the firs: round of replies, we sought to clarify certain
issues by further explaracion of the instructions, and by resubmitting the
materials tu the panel with a request for reconsideration (Appendix A). In
additicn, at the suggestion of one panelist, we introduced a "Supplementary
Form”™ in the second round. That form directly addressed the question of
allocation by asking for opt:imal 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
(Appendix B).

We received 16 responses on the 108-cell matrix and 13 responses on
the Supplementary Form.? They constitute the information on which our

analysis is based.

Effectiveness Ratings for Fertility Reauction
The full 108-cell matrix with entrius representing the mean effuctiveness

ratings for the 16 respondents is presented in Table 2; Figures 1 and 2 present
A summary of responses by strategy, 5S, and PI.
In the view of the panel, substantial differences in ratings exist among
the strategies. Moreover, regardless of strateyy, both aocial setting and
8



Table 2

Mean Effectivenese Ratings, All 16 Respondents
(Scale from 0 to 20)

High Middle Low
Sociel Sociel Sozial
Setting Setting Setting
Program Program Progras Row
Implemencation lmplementation Inplementation  pyer-

Strategies of Interveniion Strong Mod, Weak Strongy Mod, Weak Strong Mod. Weak 98¢

Supply

1. Public sector, current
nethods (Al, AS-9) 13.1 10.1 6.9 9.7 7.0 4.4 5.9 417 1.9 1.0

2. ...plus Sterilization
{A2) 14.8 12,0 8.6 11,4 8.8 5.6 7.6 5.9 3.1 6.6

3. ...plus Abortion (A3) 16.6 13,8 10,6 13,3 10.8 7.3 9.4 7.1 4.3 10,4
4. ...plus New 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 (A4) 12,1 10.0 8.2 9.2 7.1 5.1 3.4 3.9 23 1.0
Damand
6, Determinants (C) 8.0 6.5 5.6 7.3 5.9 4.4 49 4,0 29 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 (E1-4, E6) 8.5 6.5 5.0 7.1 5.7 4.2 S.1 3.6 2?7 53
9. ...Monay (ES) 8.0 5.9 4,7 6.4 5.1 2.8 4,8 3.3 1.9 49
10, Community “pressure" (F) 13.0 9.6 6.5 1.3 8.2 5.1 8.3 5.3 30 7.8

11, Ssnctions (Gl-2) 11,3 7.8 5.1 10,1 6.8 4.2 6.9 3.8 2.1 6,5
12, ...Limits ou fo=ily
size (GI) 10,6 7.5 5.5 8.9 6,0 3.9 5.8 2,9 1,5 5.8
Coiumn average 11.7 9.2 6.9 9.5 7.3 49 6.4 44 2.6
Sccial Setting average 9.2 1.0 4.8

Program laplementation
average 9.3 7.2 4,5




Zigure 1
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Figure 2

Averags Effectiveness Ratings, by Social Setting and Program Implementstica
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progran implementation sre judged by the respondents to have a mubstantial
impact on effectiveness. We note these main findings based on panel judg-
mnts:

<> On average, the most effeci.ive strategies are judged to he aug-
mented family planning programs thet would include abortion (3) or
a new method (4). The least effective are information carpaigns
(7) anrd incentives (8 and 9,. The others are intermediate and are
clustered within about 3 points of one another. Among 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 az a whole, have an average rating of about
150 percent of the demand stratsgies, 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 1. the traditional
family planning program, is only of average magnitude without the
augmentation of sterilization, abortion, or a new msthod.

<> Without exception, the effectiversss ratings aru positively rela

to average strength of social setting and program implemontation.

Within strategy categories, High SS and Strong PI have effectivensss
ratings about double that of their lLow and Weak counterparts. Across
the entire range of strategies, the rating for the High/Strong
combination iz over four times greater than for the Low/Weak combi-
pation (11.7 as against 2.6). On average, each step up or down on
either the 55 or PI variable veans 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 effectivenass.
That is, a Strong PI in a Low SS has an effectiveness rating ubout
equal to that of a Weakx PI in a High 5S (6.4 vs. 6.9). Cther
appropriate corparisons off the diagonal convey the same result.

<> In our second instruction, we suggested that ths rating wes consi-
dered to be double tre points off the crude birth rate (CBR) in

15-20 years. By that standard the most effectivs strata%’y—ss-l’l
combination would take about 8 points off the CBR and the most
effective strategy or setting or implementation about 5 points.
The overall average rating would take off 3.5 points, not far from
what can be discernsd in such settings.

<> With respect to the 108-cell matrix, the five most effectiva combi-
nations are strategies 3 and 4 in the first two columns and strategy
2 in the first column; and the five least «ffective are all in the

last column (strategies 7, 12, 1, 9, and 11).
Table 3 presents the range of effectiveness ratings among the 16 respon-
dents. These are the major findings:

12



<> The range acrosc 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 g:roup of experts as to what is and
is not effective in reducing fertility per unit of investment.

<> On average there is 2 larger variation in responses on demand
strategies chan on supply strategies, with mean ranges of 10.8 and
7.4, respectively.

<> 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).

<> The ranges among SS and Pl categories do mot differ substantially
except perhaps at the two extremes, occasioned by high ratings in
the High/Strong and low ones in the low/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 (11l). In sho'rt, there is not much of a consensus among the respon—
dents. Various types and levels of knowledge, variouvz perceptions and
experiences, and various political and ethicsl commitments generate major
disagreements as to the most effective strategies to pursue. Given the amount
of the literature and the duration of the debate, one might have expucted
somewhat less controversy. In spite of such disagreements, however, some
consistencies do occur. For example, there is gzneral agreement on the pattern
of effactiveness 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 sismilar appraisals of the pattern of

13
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Table 3

Renge of Effsctivensss Ratings Within Calls

(Scale from 0 to 20)

High Middle Low
Social Social Socfal
Setting Setting Setting
Progrem Program Progras
Implementation Inplementetion Implesentation Mean
Stretegies of Intervention Strong Mod, Wesk Strong Mod, Weak Strong Mod. VWeak Range
Supply
1. Public sector, current
methods (A1, A5-9) 10-16 8-13 4-11 B8-12 - 2-6 3-8 2-6 O0-4 49
2. ...plus Sterilization
(A2) 12-18 10-15 4-12 9-14 8-10 2-8 4-10 2-8 0-6 3.9
3. ...plus Abortion (A3) 12-20 12-16 6-14 10-18 9-17 3-13 S5-14 2-10 0-8 7.9
4. ...plus New method (B) 11-20 10-17 7-13 10-17 9-13 4-12 6-14 2-13 0-8 7.6
S. Private sector distri-
bution (A4) $S-19 S<)4 4-14 414 A-14 2212 2-14 1-13 0-11 10.9
Demand
6. Determinante (C) 0-17 1-14 0-15 1-18 0-15 ©0-12 ©-12 0-11 0-10 13.6
7. Information (D) 4=-13 210 1-9 2-10 1-8 0.7 0-5 0-4 0-3 6.7
8, Incentives (El-4, E6) 0-15 0-11 1-10 4212 3-.10 1.8 2-12 0-10 0.9 9.6
9. ...Money (ES) 2-14 1-}2 1-10 3-10 2-9 1-8 1-9 0-7 0-5 8.1
10, Comsunity “pressure” (F) 4-18 3-15 1-y2 3-18 2-12 0-9 0-16 0-12 0-10 12,1
11, Seactions (Cl-2) 5-18 1-14 0-12 %-35 1-12 0-10 0-14 0-13 0-12 12.1
12, ...Lisite on family
size (CJ) 0-20 0-16 0-13 1-,7 0-15 0-8 0-1% 0-10 0-5 13.1
Nesn Renge 1.% 9.5 9.7 9.8 8.7 8.2 10.1 9.0 7.6 9.4
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effectiveness., 1In selecting the respondents, we made a deliverate effort to
have a wide range of perspectives represented. Indeed, at the time of selec-
tion we informally classified the potential respondents into three groups of
roughly equal size: those g-erally viewed as advocates of “the family plan-
ning approach,” those viewed as advocates of "demand creation® 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 oi7e some indication of the correspondence of the
results to our ex ante classification.

ay inspecting the actual patterns of ratings of the respondent, however,
we discerned a complex pet of common clusters. In Figure 3, the 16 respondents
are grouped into S clusters on the basis of their actus] patterns of response.
These p”.cterns can be deacribad as follows:

1. Family planning/Determina.ats: This profile is strongest on

determinants (6), with family planning (2-3) in secondary place.
(2 respondents)

2. Primarily family planning: This profile give. very high ratings
to the supply side optlons, especially as augmented with steri-
lization, abortion, and new methods. Relatively low effective-
ness is assigned to the other intciventions. (2 respondents)

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

4. Family planning/Sanctions: This profile also has two emphases:
augmented famlly 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 interventfons, 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 evalua-

tions of the major strategies of intervention toward fertility reduction in
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Figure 3
Average Strategic Profiles for Subgroups and Total
(Effectivensss ratings on a scale from 0 to 20)
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developing countries as estimated by our penel of respondents. The cues
reflect their judgment of the relative meriis of distinctive options for the

efficient allocation of resources devoted tn fertility reduction.

Toward Efficient Resource Allocation for Fertility Reduction

The data presented above provide the basis for estimating how expenditures
should be allocated amcng the various Strategy-55-PI combinations, if fertility
reduction is the objective and if the juigments 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 expenditurss on various options. We.first present the pt&qe—
dur2s we employ 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 (expendi-
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 juidgments on average effectiveness. Allocation
decisions, however, must be concerned with marginal effectiveness--with the
relationship between effectiveness and additional resources devoted to any
option. Because of the diminishing returns phenomenon, additional investment
in a given combination (or set of combinations) in the matrix will after some
point yleld smaller returns. If this were mot the case, the optimal policy
would be to allocate all of the resouces to the cell(s) with the highest
effectivensss 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 follows:
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Stra E - ;1

1 Traditional family planning (FP) programs 1 1.6 2,0
2-5 Augmented FP programs 1 1,5 1.9
6 Determinants 1 19 2.7
7-8 Information, ircentives 1 1.4 1.6
9-12 Money, pressure, sanctions 1 1,75 2.4

These patterns were chosen judgmentally. For stratagy 1, for example, the
relationship states that if tne investment of the first SN in the traditional
FP wipytswn > lelds x units of fertility reduction, an increment of $N will
yield .6x units, and an additional incr: :at of $N will generate .4x units of
fir.t 31 ity rediction.

The ratlonale underlying these choices of diminishing returns patterns is
that societies can absorb substantial investments in determinants-e.g., expenc-
ing education or advancing modernization in general--without encounterir;
substantial diwinishing returns, while the absorptive capacity for investments
in nonetary incentive or community re—organization programs or even applied
sanctions is somewhat less. More significant dininishing returns are encoun—
tered for other strategies. Family planning pregrams, both traditioial and
augmented, are viewed as encountering more severe diminishing returns than
determinants, money incentives, or pressure and sanctions, even though their
effactiveness for SN of investment--the effectiveness rating—may be higher
than for the latter options. Finally, societies are viewed as having the least
absorptive capacity for information and norsmonetary incentives and hence these
strategies encounter diminishing returns most quickly.

Given the effectiveness ratings and the specified patterns of diminishing
returns, a total effectiveness curve can now be defined for eech option. PMor
each of the 108 options in the watrix, the effectiveness rating (averaged over
the 16 respondents) was associated with $N million of annual expenditure.
Applying thw diminishing returns patterns for S.:N and SN of expenditure gives
three observaticns of total expenditure and effectivenesa. PFitting a curvili-
near function statistically to these three points (with the origin representing
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zero effectiveness with zero expsnditure) ylelds a total effectiveness curve
for each of the 108 combinations.

Mssociated with each total effectiveness curve is a marginal effectiveness
curve. It indicates the additional effectivensss of an added increment of
spending, at each total spending level. Technically, 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. Becaus? of the nature of the equation
employed for the total effectiveness curve, oach of the marginal effectiveness
curves is linear. With the full family of 108 marginal effuctiveness patterns
established, the total inveatment can be allocated optimally among the 108
options, or any selectsd sub-set thereof. ‘Mhis is don; by allocating the funds
among the combinations so that marginal effectiveness of money allocatsd to
each combination is identical and so that the amount of money allocated sums to
the total available !in this cane, $200 million, as explained below).

This optimal allocation procedure can be illustrated graphically. All of
the 108 marginal effectiven~ss curves are aggregate: horizontally. This
aggregate curve is depicted as ME, as in Figure 5. The individual marginal
effectiveness curves are shown as ME,, ME,, . . . MEj5g. The value of
the ME curve, when x is designated as the total expenditurs to be allocated,
is the overall marginal effectiveness level. Por an optimal allocation, the
marginal effectiveness must be equal for each cambination, and, in turn, equal
to the overall marginal effectiveness. Suppose that ME is k when x is $200
million. The funds are to be allocated to each of 108 combinaticns so that
marginal effectiveness of expenditure in each combination is equa. to k. Some
combinations may be allocated n> money as shown by the example of the leftmost
ME curve in the figure., Note also thatc +d+ e+ . . . +m+ . . » = $200
million, since the point k on ME is the horizontal sumation of c, d, e . « «
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Figure 5

The Optizmal Allocatiuvn of Fized Investment Among
Altemmatives of Varying Effectiveness

$200
uillion
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This procedure, involving the equalization of marginal effectivencss for
all the options, can be more clearly illustrated by means of a simple example.
consider a total investment of $100, which is divided equally among 4 projects
—$25 to each. Assume 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 highast return project
(hence, gaining $2). The reallocation will drive down the return on the first
project as more investment is allocated to it, and sinultaneously increase the
return on the last project. This will occur bocause of the diminishing
returns phenomenon. From the shape 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 reallecating funds until, at the
margin, the return is equalized among all of the projects. In essence, it is
this optimization procedure ‘\-hich is being applied here to the total investrent
in fertility reduction.

Through this procedure, defined more precisely in Appendix D, the optimal
allocation of a fixed investment so as to sscure maximum fertility reduction is
achieved. In implementing this procedure, we used $200 million as the tot-l
investment to be allocated. It approximates the amsount the donor cammmity is
currently applying to activities directly aimed at fertility reduction, as
against other support such as ressarch, training, institutional Gevelopment,
data collection, etc. In recent years, according to the best available esti-
mates, about 708 of "population assistance® is applied to the former set of

activities and about 30% 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

support. 10
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In the following section, the results of the analysis of resource alloca~
tion is presented in various forms:

1) Allocations among strategies based upon
a) the average ratings of the panel
b) the sux of allocations by individual

panel members.

2) Allocations among strategies for different selections of strategies
a) the independent strategies
b) the available strategles,

3) Allccations among strategies based upon the average ratings of identifi-
able clusters of panel respond: 3,

4) Allocations among strategies when variation {n population distribution
within countries is ansumed.

Implications of I..sponses for Investment Allocation—Average Ratirgs

The results presentad in Table 4 show how the $200 million of fertility
reduction expenditures would be allocated vhen the average respcnse of the 16
respondents (as shown in Teble 1) sets the level and compositicn of th- total
effectiveness curves. These results contain several points of interest:

< The allocation would be concentrated In only 25 of tiw 108 cells,
and the top 5 cells receive $71 million, or 358 of the total.
wWhole sections of the watrix receive no allocitions whatever—
including the last 4 columns of 5S-PI categories and, with one
trivial exception, strategies 6-9. If each of the 12 strategles
could be implemented and if impact on Tertility reduction were the
only critsrion, then investment based on effectiversss ratings would
be limited to a reliitively small mmier of SS-PI-strategy combina-
tions, according to tie panel's julgment as defined.

<> The supply strategies would receive the bulk of the allocation
—a total of $153 million., And strategies 3 and 4—family planning
plus abortion and family planning plus a new method—would receive
by far the highest allocations, each receiving nearly a quarter of
the total.

<> The bulk of the allocations would also bs assigned to High 56 and
strong PI circumstances--5148 and $137 millions, respectively.
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Table 4

Optimal Allocation of $200 Millicm to Twelve Stratagiss:
Allocation from Average Ratinge
(in millioms of dollers)

Strategies of Intervention

Hign Middle Low
Social Social Social
Setting Sstting Satting
Program Program Program
Implementation Implementation Implementation

Strong Mod. VWeak Strong Mod, Weak Strong Mod. WVWeak Total

Supply

1,

3.
4,
5.

Public sector, current
methods (Al, AS5-9)

«ooplus Sterilization
(A2)

«s.plus Abortion (A3)
«osplus Mev mathod (B)

Private sector distri-
bution (A4)

Demand

6.
7.
8.
9.
10,
11.

Determinants (€)
Information (D)
Incentives (E1-4, E6)
++.Noney (E5)

11.2

13.4
16.0
14,8

8.0

0.4

Community "pressure” (F) 16.1

Sanctions (G1-2)

+olimite on !-11,
3123 (CI)

Total

8.2

8.2
$96.3

3.6 3.6

8.0 3.5
119 5.5 10.1
11.9 3.5 10.1

3.0 8.2
3.0

41.0 11.0 40,5

$18.4

26.9
5.5 49.0
5.5 47.8

10.6

0.4

27.3

11.2

8.2
11.0 $199.8




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 2 procedure that allows the
judgments of each respondent to be more directly reflectsd 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 from the norm tended to be submerged., Because their
pattern of ratings is incorporated into a sst of cell averages, and because
those of the 108 cambinations with the lowest averages receive no allucations,
the views of such respondents may be given no sffective weight. To assign such
minority evaluations a greater weight, this s~~nd procedure in effoct orants
each respondent $200 million ¢16 (= $12.5 million) which is then allocated
most efficlently by his/her own effectiveness ratings. Then, the resulting
allocations to each of the 108 cells are summed over the respondents.

The distribution of the $20C million if the respondents' judgments
were reflected by this procedure is shown in Table 5. ‘This allecation displays
some of t! broad patterns reflected in Table 4, but it contains some substan-
tial differences as well:

© A far greater nunber of cells, 76 of the 108, would receive alloca-
tions with this technigue of reflecting individual evaluatiors, and
the top 5 would get only $55 million. 1In 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).

<> The majority of the $200 million would still be concentrated on
the supply strategies, which would receive just over one-half,
or 5115 milllon,

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

< 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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Table 3

Optimsl Allocation of $240 million te Twelve Stretegies:

Individual Allocations

(ia nilliome of dollarxe)

Strategies of Iaterveatioa

Righ Mddis Low
Social Social Social
Setting 3etting Setting
Programs Progrem Program
Isplementation Inplew:=tation __ Implementation

Strong Mod, Weak Btrong MNod, Weak Stomg Mod, Weak Total

Supply
1. Public sesctor, current
mathods (AL, A3-9) 8.1
2, ...plus Sterilizstion
(A2) 10.2
3, ...plus Abortion (AJ) 12.8
&. ...plus New mathod (B) 12.5
5. Private sector distri-
bution (A4) 5.8
Demand
6. Determinmats (C) 6.9
7. Ilaformation (D) 1.0
8. Incentives (El-4, E6) 1.7
9. ...Money (ES) 2.2
10. Commmity “pressure" (F) 10.7
11. Sanctios (Gl-2) 8.7
12. ...Limites on fomily
size (GI) 5.7
Total $86.3

1.8

4.7
8.6
8.4

2.3

2.6

0.2
0.4
ja
1.1

3.8
7.9

0.2

0.5
2,2
2.4

1.‘

2,3

0.4
oll

0.3
9.8

1.3

3.6
1.0
7.3

1.9

5.0

0.3
0.2

6.3

4.1

4.0
41.0

0.2
2,3
206

3.2

0.1

0.6
0.3

1.0
11.3

0.6
0.5

0.2

0.%

1.9

0.3
1.2
1.6

o.s

0.7

0.3

2.3

1.9

1.1
9.9

0.1
0.7

0.4

0.1

0.4
0.7

2.4

$11.4

19,3
35.0
0.2 3.2

0.1 13.4

21,4

1.3

2.3

2.6

2;.8

0.4 17,3

15.9
0.7 $200.3
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1ications of Responses for Investment Allocation With Different
ets ol Strategies

Two additional allocations were made using these patterns of effectiveness
ratings and diminishing returns. They involve selections from the 12 identi-
fled strategies:n (1) a set of 7 "independent® strategies and (2) a set of
6 "available" strategies.

The first set recognizes that some of the original set of 12 strategles
are close substitutes and, hence, perhaps not fully independunt options. The
various family planning strategies are examples. 1o 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. To adjust for this result, an alternative list of strategies was
obtained by selecting the strategies that are least substitutable. The aggre-
gation used and the resulting set, hereafter termed the 7 independent strate-
gles, is as follows:

Public sector family planning, current methods (strategy 1)

The most effective of the ramaining Supply options for each

respordent (the dominant of strategies 2-5)

Determinants (strategy 6)

Information (strateqy 7)

The wre effective of the tw Incentive options for each

respondent (the dominant of strategies 8 and 9)
Community “"pressure" (strategy 10)
The more effective of the tuo Sanctions for each respondent
(the dominant of strategies 11 and 12)
This list, with the SS-PI combinations, ylelds 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
substantial degree, namely:

Public sector family planning, current methods (strategy 1)

« » « plus sterilization (strategy 2)

Private sactor distribution (strategy 5)

Determinants (stratsgy 6)

Information (strategy 7)

Incentives (the dominant of strategies 8 and 9)

This selection recognizes that abortion is not programmatically acceptable
except very selectively, that the new method does not exist, and that pressures
and sanctions are unacceptable in most places for a variety of rwasons.

The data for the S4-cell matrix resulting from this compressed set
of 6 avajlable strategies are presented in Tables 8 and 9 for the two allo-
cation procedures. These allocations can be readily compared with the earlier
allocations in Tables 4-7.

Tahle 10 summarizes the results from the allccation 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, tre allocations based on the
selected strategies, as compared with the full list, indicate (1) a somewhat
less ccncerntrated allecation, though nov auch difference in the top S cells;
(2) less spent on suprly strategies in the independent 1list and correspondingly
more on demand strategies, but the rev> =2 for the available strategies; (3)
essentially the same allocations to Stri.g PI and High S5 situations; (4)
increased spending on traditional family planning programs, especially with the
available strategies, though even there vnly in the 20-25% range; (5) lese on
augmented FP in the independent list, though it is still a dominant category;

(6) trivial amounts to determinants, information, and incentives except in the
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Teble 6

Optimal Allocation of $200 Milliom to Seven Indapendent Strategies:
Allocation from Averags Ratings
(in millions of dellars)

High Middle Low
Social Social Social
Setting Setting Satting
Program Prograa Prograa
Selected Strategies Implementation Implemsntation [{wplesentation
of Intervention Strong Mod. Weak Strong Mod. Weak Strong Mod. Wesk Total
Public sector, current
mathods 15.4 8.9 8.9 $33.2
Dominant of remaining
supply options 1%.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.G 6.9 16.5 0.3 0.3 44,0
Dominant of sanctions 20.0 0.3 12.2 32.5
Totsl $81.4 31.8 10.3 53.3 12.7 1.0 8.2 1.0 $199.7
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Table 7

Optimal Allocatiom of $200 Millios to Seves Indspendemt Strategies:

Individuel Allocations

(in millioms of dollars)

Selacted Strategies
of Interveation

Bigh Middle Low
Social Social Social
Satting Setting Setting
Program Program Progras

Implemsntation Inplementation Isplementation
Strong Med, VYeak Stroag Mod,

Vesk Strong Mod. Wesk Total

Public sector, curreat
sstheds

Dosinant of resaiaing
supply optioma

Deteruinants
Informatiom

Domingat of incestlwe
optione

Community “pressurs®
Dominant of sanctioces

Total

11.8

16.4
9.2
a3
3.3

15.0

12.6
‘70.‘

5.0 0.8
120 7.1
4.2 26
0.3
1.0 0.4
6.0 0.9
3.7 1.4
W.4 12

4.3

12.1
6.0
o.’

0.9
9.4
9.3
43.7

0.3

1.4
3.3
0.1

2.4
2.4
16.1

0.6

2.1 (N )
0.9 1.3

0.4
3.3
4.1
3.0 143

$22.8

2.1 1.0 65.0
0.2 20.7
3.8

6.0

0.3 3.5
0.7 0.5 3.7

3.3 1,3 $200.5
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Teble 8

Optimel Allocatios of $200 Millies %o Six Aveilabls Strategies:
Allocation frem Avernge Ratings
(in millicas of dollars)

[}

High Mddle Low
Socisl Social Social
Setting Setting Setting

Program Yxogram Program
Inplemsntaiion Isplimeatation Implewsatation
Strategies of Intervemtice Strong Mod, Wesk Strong Mod. VWeak Stromg Mod. VWesk Total

Supply
Public sector, curreat
methods 18,4 129 2.6 129 2.6 $49.4
.+ plus sterilizatioe 195 1356 9.1 13,8 9.1 3.8 12,9
Private sector
distributioe 15.6 11,7 5.8 9.1 1.7 43.9
Desand
Determinants 14.0 1.0 13,0
Information 9.6 5.6
Incentives 8.1 2.3 2.5 13.1
Total $81.2 42,7 17,5 393 13.4 3.8 $199.9
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Teble 9

Optimal Allocation of $200 Million to Six Availsble Strategies:
Iadividusl fllocations
(1a willicns of dollare)

Nigh Middle Low
Social Social Social
Setting Setting Setting
Program Program Program

Inplemsatatios Inplamsutation Inplementation

Strategies of Intervention Stromg Mod, Weak Strong Mod., Wesk Stromg MNod. Weak Total

Sopply
Public sector,
current methods 15.8 9.0 1.0 8,7 20 1.0 M.
«s.plus sterilization 169 129 46 L4 508 0.2 2.5 0.1 4.4
Private sector
distribution 124 7.9 39 64 2.6 0.9 1.3 0.0 05 3.
Demsad
Determinsnts 14,0 7.2 3.4 93 43 16 2.0 0.9 4.7
Informatica 36 1.7 04 19 0.4 0.2 8.2
Incentives 6.3 3.4 11 37 1.5 1.5 0.2 17,9
Total $70.0 42,9 15.2 4Al.6 166 2.7 .5 2.0 0.5$200.0
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Table 10

Comparisons of Allocation Patterns for All Tvelve, Independent Seven,
and Available Six Strategies, Two Allocation Msthods

Allocations from Average Rating Individual Allocations
All 12 7 Independent 6 Availadble All 12 7 Independent 6 Availsble
Strategies Strategles Strateglas Strategies Strategies Stratagies

(108 cells) _ (63 cells) (54 cells) (108 cells) (63 cells) (54 cells)

Concentration: Percent
of cells with

allocations 232 kkY4 41X J0% 762 83%

Percent of budget
allocated to top 5 cells 36 46 62 28 34 36

Percentage of bdudget
total allocated to:

Supply strategies 77 58 83 58 &% 65
Depand strategies 23 42 17 42 56 3
High SS 74 62 71 67 59 64
Strong Pl 69 7 63 69 64 60
Traditional F? 9 17 25 6 11 20
Augsented FP 67 62 58 52 33 46
Determinants 0 0 8 11 14 22
Information, incentives 0 3 9 3 5 13
"Pressure,” sanctions 23 38 Qa 29 37 0




second allocational method and even there not a large proportion; and (7) more
to "pressure®/sanctions where available, i.e., in the independent list.

As for the two allocational methods, the relative comparisons are essen—
tially the same mmong the three lists of strategies, though at different levels
as indicated sbove, except as noted for determinants and information/incentives
in the last column.

However, regardless of the allocation procedure or the nudaber of strate-
gies, several patterns persist. In all cases, most of the investment would go
to Strong PI (60-71%) and to High SS (59-748). Among the strategies of inter-
vention, little would go to determinants (0-22%), and somewhat more to tradi-
tional F? programs (6-25%) and “"pressur(®/sanctions (0-38%). The heaviest
allocation would be concentrated on augmanted family planning programs (33-
67%). In short, in all six analyses, family planning efforts plus “presmxe”/
snctions wuld get from 658 to 99% of the investment.

Implications of Responses for 1awvestment Allocation by Clusters of Respondents
In Pigure 3, we distinguished 5 clusters of respondents by the similarity

of their patterns of effectiveness ratings among the strateqgies. Thess clus-
ters were described as: (1) Pamily planning/Determinants, (2) Primarily
family planning, (3) Pamily planning/“Pressure,” (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 expenditure, it is possible to discern the budget allocation impli-
cit in the effectiveness ratings of each of these clusters.

Table 11 presen:s the range of allocations amorg the 55 and PI categories
for the five clusters of respondents. In spite of the diversity of the respon-
ses among strategies, nearly all ths custers of respondents would allocate well
over one-half of the resources to the High 5S or the Strong PI categories. For
some of the clusters, nearly 100 percent of the budget was allocated to these

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

Rangs in Percentage Allocations Among Social Setting (88) end
Program Inplementation (PI) for Five Clusters of Raspondents, the
Full List of Strategies and the Two Compressed
Lists, Average Rating

All 12 7 Independent 6 Available
Strategiss Strategies Strategies
88; High 55-882 42-76% 50-80%
Middle 12-41 24-46 19-47
Low 0-13 0-23 1.12
PI: Stromng 53.84 50-68 43-68
Noderats 16-32 28-31 28-34
Weak 0-17 3-19 2-21
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none, to the Low §5 or the Weak PI cateqories.lz 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 swwarized in Table 13. None of
the clusicrs would allocate more than a trivial volume of resourses to infor-
mation or incentives (except when "pressure” and sanctions are eliminated, and
even then not much), and none would allocate nearly as much to the traditional
family planning programs as to the augmented ones. Moreovér, all of the
clusters would allocate at least 20 percent of the budget to the supply
options. There the agresment ends. Beyond that, those strategies on which any
given cluster would tend to concentrate its alloczcicn nre by and large cmitted
by the other clusters.

This is seen most clearly in comparing the allocations to the determi-
nants, "pressure," 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 "pressure®/sanctions with little in between.
Again, only when the latter is eliminated, in the svallable set of options,
would more than a trivial allocation go to information and incentives, and only
one cluster would allocate a major share of resources to determinants.

As indicated above, prior to cbtaining their ratings we had classifiel the
respondents into three categories: Familv Planniit advocates, Development
advocates, and Neutrals. If our classification were correct, significant
differences in budget allocations among these groups should appear. Referring
to the full list of strateyies, we would expsct to f£ind 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 o/ ¥P/ 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 35.7
4. . . . plus New method 25.0 86.4 41.9 32.6 30.9
5. Private sectcr 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
11. 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 34.3
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 iu.entives 0.0 0.0 2.2 4.6 18.2
6. Community "pressure” 1.8 0.0 47.7 46.9 60.1
7. Doalnant 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. P®ublic sector, current
sethods $ 7.4 $ 47.8 $ 48.3 $ 52.8 $41.9
2. . . . plus Sterilization 14.4 72.7 €7.6 71.4 54.6
3. Private sector distridution 9.0 76.6 19.3 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 7.6
Total $200.0 $200.0 $199.8 $200.3 §200.0
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Table 13

Percentage Allocstions to Major Strategi~z,
Full and Compressed Lists of Strategies Considered
for Five Clusteras of Respondents, Aversge Ratings

Fp/ FP FP/ FP/ Low
. Determinante "Pressure” Sanctions Differentiatio

Full List of Strategies

Supply {(sll family planning) 30% 100X 832 412 63%

Determinants 66 1) 0 0 0

Information and imcantives 0 0 0 1 7

"Pressure” and sanctions 4 0 b 58 30
Seven Independemt Strategies

Supply (all family planning) 193 982 582 322 392

Determinanrs 74 0 6 0 0

Information and incentives 0 2 2 2 0

"Pressure” and sanctions 7 0 k1 68 61
Six Available Strategies

Supply (all family planning) 112 992 792 772 732

Determinants 89 0 15 0 5

Information and incentives 0 1 6 23 22

"Pressure” and sanc:ions 0 0 n 0 0
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In general these differences do appear, as shown in Table 14. The family
Planning advocates clearly favor supply strategies relative to the develomment
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 dircinction is found by viewing the determinants
strategy: while develomment 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 res,ondents
classified as neutral would assign even higher allocations to supply side
strategies than would those respondents classified ar family 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 attaimment of this objective depended

only on the strategy chosen and the social setting and program implementation
of the society in which the budget was spent. Mot only were considerations of
political and cultural acceptability assumed away (except insofar as they
influenced the panel's .judgnent of PI) but the size of the soclety in which
interventions were made was ignored. Implicitly, it was assumed that the
"absorptive 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 account of the degree
of political ond 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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Table 14

Yercentage Allocations 7o Major Stratsgies,
vhen Aggr=csted List of Strategies Considered for
Threx A ®riori Cruvupimgs of Respomdents, Aversge Ratings

Family Pleming Develcopment

Advoca’es Advocates Neutrale

Pull List of Strategies

Supply (all femily plemning) 72% 55% L)

Determinants 0 35 0

Informetion and incentives 0 0 2

"Pressura™ and sanctions o) 13 15
Seven Independent Strategies

Sepply (all family plamning) 652 20% 0%

Determinante 0 SR 0

Information snd inceatives (4 0 2

"Pressure” and canctions 36 22 8
Six Available Strategies

Supply (all family plasmniag) 20X 3ex 812

Deterninants 1] 62 7

Information and inceatives 10 0 1

"Pressure™ and sanctions 0 ] 0
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In fact, absorptive capscity 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. This was done by
classifying 89 developing countrizs of 1 million population or more which are
potential recipients of internaticnal population assistance (all except China
and Burma) .13 e distribution figures, which correspond to the 9 columns of
the basic matrix, range from 0 to 38 percent. Sixty-five percent of the
developing world's population is in countries with low soc{al setting by the
measures used here, and half in countries with weak program implementation.

Thus, there is a wide disparity betwsen the estimuted budget allocations
by SS and PI and the actual distribution of population in countries assigned to
the various categcries, as summarized in Table 16. ‘The rategories which would
receive the bulk of the allocations contain countriss with relatively few
people.

This dirnarity between the distribution of popuiation and the allocation
of budget may be overstated by assigning all 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 §5 and PI cambinations
represented amolvy its regions, political jurisdictions, and rural-urban areas.
If more complete data were available on the §5 and PI characteristics of
appropriate sub-populations within a country, some proportion of the population
in a country classified as one SS-PI type would actually be found to belong in
other neighboring classifications,14

To reflect this intra-country diversity, we establish a procedure to dis-
tribute the population within a country sy=wetrically around the SS-PI classi-
fication for the entire country. The percentage pattern of population dis-
tribution for tta central cell-—middle S5 and moderate PI—was designated as:
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Table 15

Percentsge Population Distribution of Developing Countries,
by Social Setting and Program Implementation

Sociel Setting
Program Implementation High Middle Low Total

Stroag b } 4 0x 1X [} 4
Moderate 2 8 3 48
Weak 11 10 26 &7
Total 162 18z 65X 99X
Tabla 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 16X 59-74, or 67X (+51)
Middla 19 26-34, or 30 (+i2)
Low 65 0-9,0r5 (-60)

Program

implementation: Strong 4 60-71, or 66X (+62)
Moderate 48 23-31, or 27 (-21)
Weak 47 6~ 9,0r8 (-39)

*The six allocation procedures are represented in Tables &~9.
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Table 17

Percentage Population Distribution of Developing Countries,

by Social Setting and Projram Implementation Capsbility,
after Redistribution as Indicated

Social Setting

Program Implementation High Middle Low Total
Strong k' 4 42 7 3 162
Moderate 6 10 22 38
Weak 10 13 24 47
Total 19 27 55 101
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Social Setting
Program Ispiemsntation High niddle Low

Strong 5 12,5 5
Moderats 12,5 30 12,5
Weak 5 12,5 5

While 30 percent of the population is retained in ths S8-PI designation
for the country as a wole, the remainder is distributed symmetrically around
this designation. Mllowing this pattern the distributions for the remaining 8
calls were designated as followssl5

Four corner cells Four marginal non-corner cells
Base cell 60 8 Bese cell 42,54
Contiguous cells 15 8 Contiguous corner cells 17.5%
Osnter cell S 8 Center cell 10 §
Closest corner Mon-corner cells on

cells 2.5% adjacent margin 5 8

Cell on opposite margin 2%

With this presumed within-country distribution of population, vhe dis-
parity betwsen the distribution of total (developing worid) population by its
85-PI classification and the allocation of optimally allocated fertility
reduction funds is significantly narrowed. (The ravised population dis-
tribution is shown in Table 17; it can be compared with the distritution in
Table 15.) Accepting the resulting intra-country population distributions by
S5 and PI category and sssuming thet the optimally allocated fertility reduc-
tion expenditures by S8 and PI classifications were distributed among countries
80 as to reflect this population distribution, the allocation of the $200
aillion among the eligible countries was recalculatsd.

The effect of this procedixe on the distriowion ;£ funds among comntries
classified by their overall BS-PI designation is indicated in Tebde 18. By
considering the dispersion of population within countries in the distribution
of the $200 million, a substantial increass in support would be grant~d coun—
tries with low overall PI and 88 ratings. For exsspie, for the various allo-
cations the distribution of funds to countries with moderate and weak PI

classifications would increase by from 32-39 percentage points when
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Teble 18

Percentage Point Increase(+) »r Decresse(~) in Al’occation
of 3200 Million Investment to Countries in Designated S3-PI Cell
From Case in Which Intre-Country Population Distribution Is
Not Used to Case in Which It 1Is, with 12, 7, and 6 Strategy
Analyses, Average Ratings

Social Setting

Progran Implementation High Middle Low Total
Full Liet of Strategiss
Strong -14 =20 +2 -32
Moderate -9 +12 +13 +18
Weak +* +5 +1 +15
Total <14 -3 +18

Saven Independent Strategies

Strong ~-11 =27 -2 40

Modarats -6 +11 +21 +26

Vesk +7 + +2 +13
Total -10 -12 +21

Six Available Sirategiss

Stxong -11 -20 -1 =32

Modsrate -11 +10 +18 +17

Weak 4 +5 +2 +15
Total -14 -5 +19
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intra-country population dispersion is considered in this manner, and to
countries with low SS by 18-21 points.

The reallocations by cell are presented in Table 19,16 where the per-
centage allocation of funds to countries in the nine designated cells is shown
both for the allocations ignoring the redistribution of population and for
those in which the redistribution was included. As this table shows, these
reallocations favor the Lower S5 and Lower PI categories (as we have described
above) and are similar for all the regroupings of strategles.

The procedure based on dispersed intra-country population also ylelds
ectimates of per capita funding for the 9 S5-PI categories of countries, and
indeed for 3~ ividual countries. Table 20 presents the average per capita
fu-Zing allocations for countries classified by S5-PI category. The per capita
figures naturally range widely by SS 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 low SS-Weak PI category.
Finally, Table 21 presents the estimated allocations of the $200 million budget
to illustrative countries in the various SS-PI categories, by the method 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' judgments concerning the effec-
tiveness of fertility reduction expenditures on various strategies in various
social settings and under various progran implementations, and while they are
relatively stable in response to alternative aggregations of ratings and
strategies (e.g., average vs. individual, independent vs. available) they also
incorporate our own judgments on diminishing returns petterns, the intra-
country distribution of population, even on the assigmment of countries to the
9 88-P1 categories. PMndamentally, of course, they rest on the panel‘s judg-
ments in a double sense: first, the similarity between such judgments and the
fact, if knowable; and second, beyond that, the juigments as themselves the

stuff of policy decisions,
408



Tadls 19

hre-np Allouum of 9200 Mi1lion Investment to 38 amd PI Cstegoriss
T Original Allocations and for Redistributed Populations,
Yor 12, 7, and 6 Stzategy Analyses, Averags Ratings

Originsl Allocations® Allocation by Populstion Redictribution

All 12 7 Independent 6 Available All 12 7 Indspendent 6 Availsdle
88 Pt Strategies Stretsgies Strategies Strategies Strstegies Stretegise

1 s 482 412 412 k7% | 30X joz
BN 20 16 21 12 10 1

IR 6 [ 9 15 19 17

n s 20 27 20

M 6 6 7 17 17 16

v 1l 5 5 5

L 8 3 2 2 2

L 15 22 18

L W 1 2 2

Total 100% 1012 1012 1012 1012 101X

*From Tables 4, 6, and 8,
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Table 20

Average Por Capita Allocatioms to Coumtries with Various
Social Settings sad Program Ispleceatstion Capsbility; im US cente

Social Setting

Progran Isplemsntation High Middle Low
Full List of Strategies
Strong 110 - 12
Moderate 48 21 4
Weak 13 ] 0
Seven Independent Strategiss
Strong 97 - 17
Moderate 41 22 6
Weak 1 ] 1
Six Availabls Strategies
Strong 95 - 13
Moderste 45 21 5
Veak 13 ] 1




Table 21

Range of Allocations of Funds to lllustrative Countries in

the Various SS-PI c.;u:r:ﬂhs s-:; :t lﬁn;um. Average Rating
one o 0, Te

Social Setting
Program Implemsntation Righ Middle Low
Stroag South Korea Vietnam D.R.
$32-37 $3-4
Modsrats Colosbia Philippines India
$11-12 $9-10 $25-33
Weak Mexico Egypt Bangladesh
$7-5 $2 $0.3-0.7
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Now it is clear that actual budget allocation can be, and is, based on
vonsiderations other than efficient fertlility reduction, including political
factors, expected changes in SS and especially in PI 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 reducticn (e.g., Bangladesh vs. South Korea). Efficiency of outcome,
ir aw.., 13 one criterion for investment but not the only one.

Comparison with Actual Expenditures

This is readily seen in a brief comparison with the actual current dis-

‘ribution of donor funding for this purpose (Table 22).

Table 22

Percentage of External Population Assistance, 1975,
to Developing Countriws

Social Setting

Program Implementation High Hiddle Lov Total
Strong 112 (14 -% 112
Moderate 8 15 15 38
Weak 7 6 38 51

Total 26% 212 532 1002

Source: OECD, Development Centre, "Aide aux Programmes Demogra-
phiques en 1975," June 1977, Table 4.



Comparison with Tables 15 and 18 shows a substantial disparity with population
size: somewhat more to upper SS, substantially more to the two extreme cells
(the most successful in the upper right cell, the most needy in the lowsr
right).18

Similar comparisons are available between the actual allocations (in
1975) and the allocations based on panel judgments in this analysis. Por
example, there is a sharp difference in per capital allocations (Table 23,
compared to Table 20) and in illustrative country allocations (Table 24,
compared to Table 21).

In interpreting these results in connection witi 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 immedi-
ate objective, nsur analysis indicates that funds would flow largely to the
“haves" relative to the "have-nots® according to the effectiveness ratinge of
the respondents, whereas in the real world the 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 amaller raduction concen-
trated in nations which, 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 judgments, the analysis highlights just
how far present allocations deviate from those that would be indertaken if only
efficiency in aggregate reduction in births were the sole criterion. This
deviation indicates the importance actually assigned to general develcpwent
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.atsd 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 Per Capita Allocutions to Countrfes with
Various Social Settings and Progria Implamentation; in U.S. Cents

Socisl Setting
Program implementation High  Middle low
Strong 29 29 5
Moderate 0 14 3
Weak 1- k) 11

Table 24
Actual Allocations to Illustrative Countries, 1975

Social Setting
Program Implementation Hiah Hiddle Low
Strong Scuth Korea Vietnam AR
8.4 $0.2
Moderate Colonbis Failippines India
£7.5 $7.7 $14.2
Weak Hexico Egypr Bangladesh
§5.4 $3.1 $20.0



variables could be quantified, the analytic framework developed here could be
used to extract efficient allocations in the fice of multiple objectives.19

This study has attempted to apply the principles of economic 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 assumption thac a primary (though not the ulti-
mate) objective of investments in this area is fertility reduction in develop-
ing countries. Because of the unavailability of data of several types, it has
had to be an exploratory exarcise: »s:bitrary in the designated interventions
and the selected experts, bassd on judgments in the absence of direct empirical
data, using assumptions about the shape of diminishing return curves and
population distribution, and employing available classifications of social
settings and program implementations,20

Nevertheless, asking and trying to answer the question of optimal resource
allocation in the populaticn field is impcrtant, particularly in the post-
Bucharest period of policy debate. We consider that the analytic techniquas
taken over from economics are appropriate to this issue, that the panel's
responses accurataly reflect what is known about the birth reduction potential
of various strategies in various settings, and that the estimates based on
these responses have substantive 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--number 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 dats and close
knowledge should provide better foundations for such 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.
helpful, simply to assert as a policy recommendation that incrsased popular
education or improved health or higher standard of living or more women's
liberation would reduce fertility without appreciating the relative effective-
nass per dollar nf expenditure on such efforts, not to mention the prograsmatic

means to effect them.

o

‘The following summarizes some of the main results of our analysis:

With regard to intervention strateqy

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 programs fall in between.

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

There is substantial difference of opinion within the panel with
respect to strategic interventions (though not much for §S or PI}),
and especially for the major perceived alternatives to family
planning programs, {.e., determinants and ®pressure®/sanctions.
There is considerably more agreement on the tried than on the

proposed.

Five distinctive profiles of effectiveness ratings were identified
within this panel of respondents.

With regard to r¢source al.ocation

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

The allocatior ratios to supply/demand options range from about
3:1 to 1:1 depending upon the interventions included and the analytic
procedures. Traditional family planning programs, as now commorly
pursued in developing countries, would receive only a amall fraction
of available resources if the augmented versions were available,
since the latter tend to be the most favorsd interventions. The
*harder® measures of community "pressure® znd official sanctions
would receive a substantial share of remources, again if feasible;
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 rsmain essentially the same, traditional FP programs
would receive somewhat more and the augmented somewhat less though
still substantial amounts, determinants would receive significantly
more only in one allocational case, and "pressure”/sanctions would
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remain substantial where available for choice. Finally, vhen w come
down to what is currently available as stratsgic interventions in
most developing countries, in the panel's average juidgment the FP
efforts should get fully 868 of the funding.

<> The allocations are sensitive to the procedure of averaging the
several responses, whether through a single mean of the ratings
(quite concentrzatsd) or through a susmation of the individual
allocations (less concentrated).

<> The different clusters of respondents ("strategic profiles®) natur-
2lly favor "their own®" allocations by strategy. But beyond that,
family planning programs are the cnly intervention which would
receive any substantial allocation from all schools ~f thought; each

of the others would receive zero or close to it from ths Other

[rofiles. BEssentially, there are three pattsrns of allocations among

the clusters: to determinants and family planning, to family plan~

ning interventions, to "pressure®/sanctions and family plamning.

And, although there is considerable range in their allocations to 88

and PI, the highsr levels wuld consistently receive mors.

<> Prom the respondents’ ratings, allocations of funding would flow

far more to the have than the have-not countries. Thwat is affec-

ted by our process of intra-country population distributions, in

vhich case increased allocations are made to low SS and lesser PI.

Nevertheless, substantial diserity still remains, from shoct $1

per capita 1 cent,

Thete results echo the familiar dilemma of public policy for welfare
ends: what is most effactive seems to be least feasiblel According to the
respondents, {f fertility reduction is the goal, resources wuld be better
allocated to the augmentsd family planning programs (inrluding abortion, a new
method, sterilization) than to the traditional, but except for India (itsslf
now doubtful) and a faw othsr countries, sterilization is not fully included in
such programs, abortion is far less so, and a new method is neither available
nor soon in prospsct. Beyond family planning, the strcnger measures of bulld-
ing comcunity “pressure® or applying sanctions would work, in the psnel's
judgment, but they are generally unacceptable: ths cure is considered worse
than the disease--which is only to say that, quits propsrly, other impacts

besides fertility reduction are taken into accewnt in policy MMM.
Although the respondents recognizs that changing the so-called structural
determinants of fertility reduction could be successful, thess options were
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 small); 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 abjectives 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 dilesma of public policy toward fertility reduc-
tion: Should efforts be concentratad on making acceptable policies more
efficient, or on making efficien* policies more acceptable? And in a sense,
that raises the ullocation question to a higher le;el, namely, 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 nave noted before, fertility

reduction is neither the first priority ror the final value of the public
good.

NOTES
1Dorothy Nortman and Ellen Hofstatter, “Fopulation and Family Planning
Programs: A Pactbook," Reports on Population/Family Planning, 8th ed.,
October 1976, Table 5, p. 20.

2Balvor Gille, "Recent Trends in International Population Assistance,”
Fourth Bellagio Fopulation Conference, June 1977, Table 1.

3Por a furtl »r discussion of such benefits and costs, see Robert
Haveman, “Benefit-Cost Analysis and Family Planning Projrams,” Population and
Development Review, Vol. 2., No. 1, March 1976.

41n this connection, note this Jjudgment :

*President Johnson was persuaded to insert in one of his
spseches a statement that one dollar spent on the reduction
of fertility in a high-fertility population was better than
20 dollars devoted to general development. Professor Etienne
van de Walle, of the University of Pennsylvania, says this
statement is wrong. What is true is that 20 dollars spent on
development are more sffective !f one of them is devoted to a
population program,” Ansley J. Coale, "Population Growth and
Economic Development: The Case of Mexico,” Foreign Affairs,
January 1978, p. 429,
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The current allocation to population 18 now about 40 cents per 20 dollars
to development, according to Gille, op. cit.

5An index of sociazl setting based on a similar concept but developed
for a different purpose is found in Ronald Freedman and Bernard Berelson,
*The Record of Family Planning Programs,” Studies in Family Planning, January
1976. A more extensive analysis based on 7 Bocloeconomic 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 Countries, 1965-1975," Studies in Family Planning, May 1978,

6'l‘his variable, also described in Freedman and Berelson, op. cit.,
is operationalized in Robert J. Larham and W. Parker Mauldin, "National Family
Planning Programs: Review and Evaluation,® Studies in Family Planning,
March 1972.

Tpifreen were received on the first round. On the second round one
additional response was received, five respordents 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 assumptlon that non-response to the second
round indicated satisfaction with the Initial ratings). We would emphasize
that our aggregate findings are ssnsitive to the implicit "sampling 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 yleld a pattern of ratings quite different than those
we have obtained. We jucje, however, that the sample of respondents we have
chosen is quite representacive 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 comparisons 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 responses—i.e., 144 times 16 respondents
(or 2304) minus 48 for 4 omitted rows on onn response. Of them, only 71 or 3
percent are reversals, in which a lower SS (in 66 cases) or P1 (in 5 cases)
gets a higher rating than a higher S8 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.

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

10411, op. cit., Table 1. Gille reports (p. 11) that in 1975 “about
48% of the total resources available for population assistance supported
family planning programs,” to which should be added "a substantial part® of
the allocations for "multi-sector activities® (208 of the total) and "some” of
communication and education; plus in our view a good part of the nearly 10%
devoted to "biomedical regearch including contraceptive develomment.® So
two-thirds to three-fourths of the total seems a fair estimate of ths amount
allocated to direct interventions in the sense used here—hence, $200 million.

1117 both we assume that the respondents would not change their rela-
tive ratings {f presented with the selected set in place ~f the full set.
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12t)niy the family planning cluster allocates any budget to the Low
58 category, and only the determinants stratsgy allocates any budget to the

Weak PI category.

131'h1l allocation of countries is based on Mauldin and Derelson,
op. cit. The 4x4 classification there was reduced to our 3x3 by cambining

T Hiddle and Low on SS and combining Weak and None on PI, for both of
which there is empirical justification in that report.

l4rhis diversity is taken into account in two analyses of the impact
of family planning programs among Indian states: Bernard Berelson, "An
Evaluation of the Effects of Population Control Prograsmes,” in H. B. Parry,
ed., Population and Its Problems: A Plain Man's Guide, Clarendon Press,
1974, pp. ~158; and K. 5. Srlkantan, The Famlly Planning Program in the
Socio-economic Context, Population Council, 1377, Chapter 4.

15‘!110 new allocation of funding was done by assigning the designated
proportlon of each country's population to the indicated 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
assignment. In this way the dollar amount per country is allocated among
its various SS and PI groupings on the basis of the assumed population distri-
butions. Note that in this process some population fractions are assigned to
the empty cell in the actual tabulation (Middle/Strong), allocated funding on
that rating, and then aggregated back into the base cell of their countrles.
The percentage distributions vary for the three kinds of cells because of
differing numbers 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.)

mllotc that in the last three columns of Table 19, no allocation would

}»; made to Middle 5S-Strong PI category, as no countries actually fall in that
At";OI'Y.

vote that, because these figures are based on the specified intra-

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.

18Act:unlly, the disparity by strategy is not great, if only the avail
able ones are considered (e.g., as shown in Table 10). According to a recent
review, about three-fourths of external assistance goes to family planning
efforts in one form or another (K. Kanagaratnam, "Approaches to the Population
Problem . . .," World Bank, October 1978).

19t one point in our study, we considered *weighting® effectiveness
estimates by need. We did not do so for two reasonsi 1) Such a step would
compl icate an already complicated analysis and would best be left to further
ressarch; and 2) we had no particular confidence in the possible measures of
urgency or need that we considered.

201n 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 508, 40%,
and 30% stationary in the 3 kinds of cells). Moreover, we tried various ways
of identifying the clusters of respondeats by strategic profiles before set-
tling on the one presented.
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The Requests to Respondents
Tot Date: January 5, 1977

Prom: Bernard Beralson

I am writing to ask for your help on a project I am undertaking with
Professor Robert Haveman of the University of Wisconsin, an economist experi-
enced in cost-benefit analysis of public policy issuss. He and I are investi-
gating resource allocation to achieve fertility reduction in developing coun-
tries; and in the absence of firm data on the effectivenizs of different
interventions to reduce fertility under various conditions, we are seeking
judgments from highly informed and qualified students of the matter like
yourself,

¥We would like your help in f£illing in the attached matrix of 108 cells:
12 strategies by 3 levels of social setting by 3 degrees of program implemen—
tation, capability, and commitment. The strategies refer to general policies
for goverrmental intervention to reduce fertility, and the 12 strategies listed
in the matrix are compressed from Exhibit A, attached, as keyed. By social
setting we mean essentially the index used in Freedman & Bsrelson's ®The Record
of Family Planning Programs,® that is, an index of infant mortality, female
enrollment in school, and per capita income by shich developing countries are
classified as High (e.g., Teiwan or Chile), Middle (e.g., Thailand or Colombia)
and Low (e.g., India or Bangladash). By program implementation we mean admi-
nistrative commitment and feasibility to implement fertility reduction measures
of various kinds in a particular. setting, again trichotomized into Strong,
Hoderate, and Weak, roughly along the lines of the Freedman & Berelson notion
of "Program Effort." (Note that program implementation refers to each of the
12 strategies, and not only to implementation of family planning programs.)
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Thus, attempts to reduce fertility can be pursusd by 12 different strate-
gles of intervention in developing countries of Bigh, Middle, or Low social
setting and under conditions of Strong, Moderate, or Weak implementation,
feasibility and commitment—all as shown in the attachsd table.

What we would like is your professional juigment on the relative effec-
tiveness of the 108 strategy-social setting-implementation combinations in the

matrix, given the same investment of funds,

As you can see, we have entered one effectiveness rating in that table—
the middle value in the top row. This 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 yleld 7 units of fertility reduction in the anchor cell, how
much would it yleld in every other cell? Hence, a combination which you think
might be a little more effective than the cambination with the filled-in rating
might be assigned a 9; and one ilst is significantly more effective might be
given a rating of, say, 15.

In short, we are a‘sking you to £i11 out the table according to the follow-
ing instructions:

Assum hat the only objective is to reduce fertility. Each of
the 10uv options in the table represents a way in which donor
agencies could allocate a given amount of monsy (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 amount expended. The filled-in cell is
given a value of 7 on that scale, Using 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 tha scores from
the anchor value of 7, up or down, reflect your J t of the
relative effectiveness of the other options relative to that
particular option. In other words, if a given amount of funds
allocated to strategy 1 in middle-level social settings and with a
moderate degree of program implementation is given a rating of 7,
what rating would you assign to the othar cambinations, from 0 to
207 Please use whole Integers with no decimals or fractions.

We are asking a number of knowledgeabls psople to respond to this same
set of instructions., However, 1f you are not able to complete the task because

of some ambiguity or incompleteness in the instructions, cr bacause of a need
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to clarify socething, please do not hesitate to be in touch with me. 7L you
feel that some explanatory notes should accompany 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 estisation 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 show you the completed report when it
is ready. You are being asked to cvoperate 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
sbove address. As an expression of gratitude, I enclose an honorarium provided
by the Fopulation Council. Many thanks for your help.
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MATRIX TO BE COMPLETED

Social Setting High Middle

Prograa Implementation Strong H Hod, | Weask Strorg | Mod. | Weak Strong

Strategies of Intervention
Supply

)

1, Public sector, current
methods (Al, AS-9) 7

2. ...plus Sterilization
(A2)

3. ...plus Abortion (A3)

s9

4, ...plus Kav method (B)

5. Private sgector distri-
butlon (A4)

Demand

. Determinants (C)

. Information (D)

6
7
8, Incentives (El-4, E6)
9

e «sc.Money (ES) X

10, Community "prassure” (F)

11, Sanctions (Gl-2)

12, ...Limits on family
size (GJ)




EXHIBIT A

Mezns of Pertility Intervention

To Affect Supply

A~ the access to modern means
%‘!’['ﬁﬁiﬁ’d, both quanti-
tatively (to more people) and

qualitatively (with better ser-
vices), through

1.

3.

4.

5.

6.

7.

9.

‘fraditional family planning
programs, ip various forms
anrd with currently available
contraceptives (pill, ID,
condosi)

«soplus sterilization

«e«plus abortion

Commun{ty-based/commercial
distribution of current
contr rcoptives

Sterilization camps

Postpartun arrangements
Intagration into maternal
and child health programs

Integration into general
health programs

Intsgration into codewmity
development pt - rams

the product, 1.e., the
s continulty, and/or

effectivensss of new means of
fertility control——e.g., a vaccine

66

Provision of information, s ien, and
services for voluntary fertility control
via modern contraception and variouws

del ivery systems; many examples operating
today

«ssand adding sterilization, male and/or
famale, on an equivalent basis, e.g., as
in India

essitNd adding induced abortion on an
equivalent basis, e¢.g.. as in China

«e.omphasizing contraceptive distribution
through local agents for profit, e.g., as
in Onlombia

«ssConcentrating commmnal facilities and
fromotion for vasectomy, as in thy Indian
experience in Ernakulum and Gujarat

«eoSystematically providing information
and services in comnection with institu-
tionalized delivery, e.g., as in the IC
program in 138 hospitals in 21 countries

«sc0rganized 2s integral part of MCH,
e.g., as in Taylor-Berelson efforts in
Pilippines, Turkey, and Nigeria

«sc0rganized as intesgral part of total
hnl:z infra-structure, e.g., as in

Nerangwal or Etimesgut

ssc0rganized as part of rural improvement
and comumity development, e.g., as in
Gandhigram

Research programs directed toward that
end now underway in both private and
public sectors, e.g., drug ccmpenies,
WHO Expanded Programme and ICCR.



Bxhibit A (Continued)

or implant, a side-effect-free IUD,
a safer or more convenient pill
(once a month), a nonsurgical
termination of pregrancy...a

currently unknown ®ideal®
contraceptive

To Affect Demand

C. Promote basic socioeconomic deter—

nants o

r Y, or

TTkely presumed determinants
("thresholds"), singly or together

1. Gereral develomment: moderni- Reliance on social change, modernization,
zation, Westernization, development, @ocial-structural tranifor-
social change, sociocultural mation, ®new international economic order®
transformation...away from to reduce fertility rates "automatically”
the traditional (high fer- in the process
tility) society

2. Popular education: e.g., .soWith specizi 1+ference to extending
toward 6 to 8 years of popular education, particularly for girls,
schooling for all as a necessary pre-condition to fertility

reduction, e.g., Rich

3, Infant-child mortality: e.g., «sowith special 1cference to reducing
toward a rate of 50 or below infant and child mortality as a necessary

pre~-condition, a.g., Heer

4. Income: e.g., toward $500 «oswWith spacial reference to poverty reduc-
per capita or, better, $800 tion, particularly at the bottom of the
\and perhaps more equitable income pyramid, as a necessary pre-con-
income distribution) dition, e.g., Focher

5. Industrializaticn: e.qg., «sowith special reference to Industrial
toward one-third or less of development, and its consequences for
the lab ~ force in agri- family, kinship, modern attitudes, etc.
culture

6. Women's status: toward lib- ..owith spacial reference to emancipation
eration from traditional of wmen from traditional status, particu-
child-bearing and ~rearing, larly via education and moneyed employment,
through sducation and e.9., sewing factories in Byypt
employment

7. Urbanization: toward 25% .sWith special refsrence to uxban

living in large cities
(100, 000+)

D. Inform, sducats () izes
prﬂi people g Iovat! %rﬂuty
through messages, arguments,
appeals, reasons

development, with its implications for
housing, diminished economic value of
children, etc.
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Exhibit A (Continued)

1.

3.

«eo.via mass media (radio, v,
newspapers, posters)

«sovia person-to-person
commnication, individually
(e.g., door-to-door field
work) or collectively (e.q.,
group meetings including
special interest groups)

.sovia formal school system
("popuiation education®)

E. Manipulate incentives/disincentives

|

1

2.

3.

4.

5.
6.

Housing and job
opportunities

Maternity costs,
leaves, etc.

hild allowances,
educational fees,
m.

uals/fami-
lies

Social security
system

Money, gifts

Commmnal incentives (e.g.,
aschools, roads, water supply)
foc collective fertility
performance at appropriate
level

Manage community change and

Ypreasure,” to develop an anti-

nata

commnity consensus,

typically quided by the political
apparatus, via

1.

2.

Youth corps, or equivalent
work program, to break tra-
ditional bonds away from the
home commnity

Comaunity "pressures®
organized to discourage the
Mth child

< individ-

Pr-vison of energetic propaganda for
amaller families, e.g., as in South
Korea, Singapore, China

«sothe same through personal contact,
including via resldential or occupational
comunities, e.g., as in Isfahan, Sialkot

Incorporation of population materials
into primary and secondary school cur-
ricula, for long-term effect, e.g.,

as in the Philippines

Ajustment of incentives/disincentives,
in money or in kind, in antinatalist
direction, e.g., &8 in Singapore, Taiwan,
India Tea estates and vasectomy Camps;
development of obligation by the scate
for provision of welfare to the aged, in
order to reduce need for children (sons)
for that purpose

Provision of comsumal bunefits in return
for specified fertility behavior, e.q.,

38 proposed by Kangas

Proposals for collective employment and
instriction of young people, both male
and female, away from home ties, in order
to delay marriage and modernize attitudes
and information

Organized and systematic efforts to develcp
community consensus in antinatalist direc-

tion, e.g., as reportedly in China, Ranpur

district in Bangladesh, McMicoll



Exhibit A (Continued)
G. Impose legal sanctions, via

1. "crease in age at marriage

2, Restriction on out-migration
fran villages

3. Direct limitation on family
size

Increase in minimum age of marriage for
women, to at least 18 and preferably
beyond, e.g., as in China, Tunisia, now
in India

Limitations in mobility, such that
villages cannot export local unemployment
to cities but must face up to support of
their oun excess reproduction, e.9.,

as in China

Goverrmental imposition of a limit to

child-bearing, e.g., as in proposals by

Davis, Boulding, Bardin, Ehrlich and in

gxi:mt tendencies reported in India and
na



Follow-up Request

0 The Panel
FROM: Bernard Berelson
DATE: 15 June 1977

This is a follow-up to the inquiry addressed to you by Bob Haveman
and me on January 5, unfortunately delayed by my intervening illness. 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 rot 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. Your 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 row?

Our responses are as follows:

We envisage a time perlod of about 15-20 years for the impact in
fertility reduction.

The donor community's total investment in population these year:
averages about $250 million a year, or about 10-15 cents per capita for
the population of the developing world (ex China). We ask that you keep
in mind some realiutic proportion of that amount--say, 10% or $25 million

» vear-——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 amount 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 crule birth rate.
That is, the 7 reflects 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 particular cell is that the investment would
reduce the CBR 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 mmber for that
matter).

In addition, there were a couple of specific queries raised in your
responses. (1) Does strategy 3 include strategy 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 part of
larger administrative buigets. And (3) Can the determinants of strategy 6 be
considered individually as well as collectively, i.e., popular education or
income or women's status...? Yes, they can.

Finally, one of you suggested another approach that we wish to pursue on
the Supplementary Form, having to do with th? 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
Jopulaticn support as we.l, as now being utilized by the donor commmity.

So this memorandum is not simply a report but also & request for further
assistance. In our review of the initial responses it is clear to us that not
everyone rasponded to the same set of considerations—as the above questions
indicate. On the basis of our clarifications, wuld you be willing to review
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your scores and submit a revised version to us on one of the snclosed 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 respLonding more nearly to the same set of
instructions. The general instructions at the top of page 3 of the January 5
memo still hold.

In addition, we solicit your cooperation in filling out the Supplementary
Fomm for the first time.

for 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 in response thereto.

(3) The averaged matrix from all respondents for your compara-
tive information, and the range of scores per cell,

(4) Two coples of the Supplementary Yorm (one for your files).

We are sure that the task will be much easier for you this second time
around and we hope that you .re sufficiently interested in the potential
outcome to be willing to help w again in this way. Our preliminary analysis
of the first round is most interesting and in our judgment fully warrants this
additional effort.

We'd like to have your responses—the revised matrix and the Supplementary
Form--by July 10 if at all possible, or soon thereafter, My personal thanks

for your help.
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The 8 ementery Form

At the suggestion of one of the respondents, we prepared a form which
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 countries

e « « ¢ how should the current Zunor resources of about $250 million

a year be allocated over the next five years, with realistic con-
sideration of absorptive capacity?

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 analyssd in the study, but
other efforts to support population work, including training, institutional
development, data collection, and research. The average responses to the
questions are shown in Table B-1 (basad on 13 responses).

As for the current total investment, family planning programs in various
forms are allocated nearly one-half the funding. Information, incentives,
community "pressure,” and sanctions--strategies 7-12 in the original list——are
allocated a total of 11 percent.

The allocation pattern for an increment of 20 percent in population
funding is substantially different. The percentage allocated to family plan-
ning programs is reduced by about half, and the "saved® amount is allocated
primarily to population research in social ascience fields, to biomedical work,
and to scnioeconomic determinants. Overall, the “other efforts® receive 37
percent of the increment, relative to 31 percent of the base budget.

It is not possible to precissly campare thess recommendations with current
allocations in the field because of differences in classification. However,
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TABLE B-1

Averags Percentags Allocations of Total and
Incremental Population Buydgat, 13 Respondents

Most desiradle alloca- Most desirable alloca-
tion of current invest-  tion of sn incremental
mant by donor community $50 million/yesr, by
(9250 million/ysar), by percentage

parcentage

Direct Interventions

(1) Family planning programe,
in various forms 43% 20X

(2) Bio-medical search for
better technology of
fertility comtrol 9 16

(3) Promotion of socio-
economic determinants of
fertility (e.g., popular
education, women's status,
income growth, etc,) 6 10

(4) Special information/
education caspaigns in
population 5 6

(5) Special incentive/
disincentive sfforts 3 4

(6) Community change in social
norms toward childbearing 3 6

(7) Lagal senctiona affecting
fertility 0 1

Other Efforts

(8) Development of treined
personnel in population
field 7 6

(9) Institution-building in
populetion field (local
centers, institutes,
scademic depertments, etc.)
for training and resesrch,
includiag population policy
wits in governmant
plamning boards, atc, 11 13
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Other Efforts (cont.)

(10)

(11)

12)

Demographic data
collaction (census,
vital regiotration
systems, surveys, atc.)

Pcosulation resesrch in
socisl science fields,
oriented to better
policy analyeis

Othar (specify)

TOTAL

TAMLE B-1 (Comt,)

Most desirable alloca-
tion of current iavest-
ment by r community
(4250 milltion/year), by
percentage

Most desiradl alloca-
tioa of an incremental
%50 million/year, by
percentage

7%

100%

75

42

14
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some rough comparability can be achieved. The current allocation by the
standard categories used by international agencies for 1973-1975 is:

Basic population data
Population dynmics
Population policy

Family planning
Information & education
Biomedical

Multisector & unallocated

GOQ%NOQ

1008

Source: GECD, Asslstance to Population Prograsmes, 1973-75.

The recommended allocations for the total funding are relatively close to these
act\ual figures, ¥here comparable. The main discrepancy is in the family
planning category, where the discrepancy 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 ressarch 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. In the response on the
Supplementary Form, however, respondents appear to attribute rather severe
diuinishing returns to the direct family planning approach. while 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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APPENDIX C
Strategic Profiles for 16 Individual Mespondeats

(Effectiveness ratings on a scale from 0 to 20)

T T e~

10 ¢

v v

——\ AN

»
v v v

-

W) (3) (© '(7) (8) (9 (10) a1 @Q2)

wmw @ 3

55198 3§ Y 1 oepd

2 1%t L gy 41§ G i :
37 i4 E § : 2§ =
% pioa ¥

77



10

~

N

\/\

~__"\

—.

1)

@ 3

(C))

(3

78

L

A g

@ @ @ (@9 a0 @) a2



10

10

.\ ‘///.h.\n

\

—
/'\
— \
nm @ @ w) ()

g

79

4

) (M (1 (9 Qo) M) 2



19

N\

—~— N |

Q)

(2)

3)

(0))

v v v v g

G ® O ® ®

80

10 a1y @2

-



10

0

— T NN~———

/‘\.

/./

~

) 2) 3 W G ¢ ™M ® ¢ a0 a1 Q2

81



10

)

(2)

)

*)

(s)

(6)

82

n

1C))

)

(20) (1) Q12)



APPENDIX D

Procedures for Specifying Diminishing Returns Patterns

A basic principle of economics is that additional expenditures in any
specific program wiil, after some point, yield diminishing returns. This
principle also applies to expenditures for fertility reduction. Indeed, the
problem of allocating resources among competing activities exists pecimarily
because of diminishing returns—as incremental expenditures are allocated to a
super for activity, diminishing returns occur and marginal expenditures seeking
the highest return must be allocated amony alternative activities. To maximize
productivity, expenditures must be allocated among alternatives so that, at the
margin, the returns in esch activity are equal.

Consistent with this principle, our procedure assumes that the marginal
effectiveness of expenditures on any strategy in any SS-PI envirorment dimi-
nishes as the total amount spent on that option increases. We also assume that
1f 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. 'The questlon ia: What patterns of dluinishing
returns should be nployed:;'

In our analysis various patterns of diminishing returns ware assigned to
the strategies to reflect the judgment that the marginal effectiveness of money
spent declines more rapidly for some of the strategies than for others. These
jntterns are assumed to be invariant over Social Setting and Program m;al-nn—
tation categories. The patterns employed in this approach are shown in Table

D-1.
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ABLE D-1

Diminishing Returns Patterns in the Pirst Approach,
Seven Selectsd Strategies

Expenditure Level (X)
$o $10 million $20 million $30 million
Strategy 1 0 E 1.6 E 2,0 E
Strategy 2-5 0 E 1.5 B 1.9E
Strategy 6 0 E 1.9 ¢ 2,7e
Strategy 7-8 0 E 1.4 E 1.6 E
Strategy 9-12 0 E 1.5 E 2,4 E

Por example, the diminishing returns pattern assigned to strategy 6 indicates
that $10 millior, $20 million, and $30 million of expenditure in any S5S-PI
snvironment 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 function of TE = 22 + bX + c i8
assumed as a representation of diminishing returns, where TE 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 equation was fit to the foliowing
four observations of X and TE: (50 million, 0), ($10 million, 1.0 E), (520
million, 1.9 E), and ($30 million, 2.7 E). Thé resulting equations are:

Strategy 1 T = -.0005E X2 4+ 112 E X
Btrategy 2-5 TE = -,0016 E X2 + 109 E X
Strategy 6 TE = -.0005 E X2 + ,105 E X
Strategy 7-8 T = -.0021 E X2 + 1M E X

Strategy 9-12 ™ =-.0009E X2 4+ ,107E X

*The difference betwsen E and TE should be notsd. 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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With 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 responcents. Because of the form of the equation describing
total effectiveness, each function has an associated marginal effectiveness
(ME) equation which is linear. Thut is, the marginal effectiveness relation—
ship corresponding *- TE = aX2 + X 1s _g.-nz = - 2aX +b, With the full
family of marginal effectiveness equations--one for each Strategy-55-P1
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 sums to $200 million.
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