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MEASURES OF EFFICIENCY FOR FAMILY PLANNING EVALUATION

by

Gsorge B, Simmons

During the past ten years evaluation and management spacialists.
have separately developed procedures for assessing program perform—
ance« In a paper which will eventually be published by ESCAP, I have
triéd faﬂbutline proceduras for measuring afficiemcy and soma uses to

which efficiency measures can be put,

We were not aware at the timez of writing this material of the
extenaive literaturs on management information systems. It is our
impression that it should bs quite positible over the next few years
for these literaturss to be better intsgrated, that is for the ava-
luation techniques to be better developed for use as managerial
tools. What follows are some selected passages from the CSCAP manu-
script which may help to further discussion aﬁong management experts

on this subjact. The full report can be obtainad from ESCAP,



CHAPTER 1

Conceptual Framework and Ubjectives

A,  Efficiency as a tool For evaluation

Since the cantral purpose of evaluation is to collect and analyze
lnformatlon that can be used euentually for decision-making purposes and’ .
becauss dEClSanS ralatalto a wlde rangs of issues made at different lesvels,
it is necassary to haue a uariety of aualuation tools appropriats for
diFferént.purpusas. "EFF1c1ency“ is undefstood in the evaluation litera-
ture to describe the uay a programma utilizes the resources at its dis-
posalg typlcally, 1t is measursd as alpath petuasn:lnpgtg-and outse It
is contrasted with'"efféctiu;ness" which measures the extent to which a-
programme achieves its goals. Statistical measures relating inputs to
outputs.caﬁ sarve many purposes:uithin_a.fémilf planninglsuaiﬁatinn system
but.béfore discussihg uses for these efficiéﬁé;‘measures snmé.indicati;ns

of the theorstical context is appropriates

B, The Theoretical Basis for Measuremsnt of Efficisncy

The =conomic model oF_prcduction can serve as a useful framework of
the analyéishﬁf eualuation:issues which relatg to efficiency. Within the
economic model, thére is an attempt to separate out technical issues re=
lating to the way in which resources can be combined for productién ahd'
the eﬁénoﬁic-issﬁas.£§garding mhich particular method of pruductioh isr
likely to_be'musflépproﬁriateffor pfoducing a giqen commodity. Ths techni-
cal side 5? the'production function is'a_speci?ibation of the relatioﬁships
between thé resources used in producing a given commodity and the amount oF.
outpﬁt 6? that commodity which is produced on the assumption that the
resources are used efficiently in a technical sense. That is, for a

given level of resources . the production functicon indicates the

maximum achievable output., Converssly, for - - -



a given levael of output the production function describes. the minimum

Tequired levels of inputs.

Production units which use one of those combimations qF inputs
which are specified in the production function are said to be "technically
effi;ient;“ However, for reasons which we will gxamineg below, a unit
may be characterized by technical inefficiency; that is, it will employ .
More resources than are minimally required to produce a given output,
The existence of technical inefficiency has not been extensively treated

in oconomic literature, but nevertheless remains an important considsp~

at'.icm.

Production decisions are affected not only by the nature of tha
production function, but also by the nature of the econemic constraints
operating in the environment, Thus, there will be some restrictions on
the resources available to the producing gpit, in the form of prices ..~
which the producing unit must pay for those resources, Not all input
comblnatlons which are technically efficient are eqgually costly. Ir
labor is expan31ua and squipment relatively inexpensive, it will be
economically more efficient to choose a production process which uses
a relatively higher ratio of equipment to labor than would ba the &ase
if labor were cheap and equipment scarce, Thus, a productlon process can
bs ecnno$1cally 1neffiélant even if it is techn;cally efficient, Such
1nefflclency is defined by the possibility that the cost of producing a
given amount of output is not held to 2 minimum or that increases in ot-

Put could ba achisved by changing the mix of inputs without increasing the

overall lsvel of expenditurs,
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The d;FFerance between a productlun unlt s observed costs and those
cost leuels attalnabla with technlcally and economlcally efflclent pro-
ducthn haa_been calladl"x-ingfficiency" I::y.LJ‘.e;t::ensxtein.‘I It is general-
1y prasumgd thgt, in the pfiuaté sector, a.Firm gpgrating in a campatativoe
industry must produce éFFiciehtly Er face being driu;n out of businesss
For firms uhuse‘markats are mﬁra‘proteﬁtad; howsver, inefficisncies may
arise. In the case.of a moﬁopoly, for'example, there is little risk in—
volved in allowinglunit ﬁasts tg rise above the minimum since, at least
within a range of cést increaées, the firm's existence will not be threaw
taned, The.manager, there%ﬁre, may nﬁfuhaué a sirang incentive to qut
down on wasfe. In fact, he may receive sﬁbstantial'pérsonal benefits
-from non—prodﬁcf;ua act1u1ty, in terms of the case oF running the Flrm, R
‘prnF9331onal 1nterests, or executlue prerequ151tes. For instance, a
manager might chooss not to lay off obviously unproductive workers Fof.
fear of provoking labor unrest, or he and his staff ﬁay attend more pro-
Fasg;gqal conferences ﬁhan their managameﬁt tasks would justify, To theg
extent that such X-iﬁaFFiciency is allowed to occur, fhe manager is in
affect trading off iﬁuestor profits for thg'reuards of other activities
which are, for him, sﬁdrces of positiue utility.z' Hé is limited in the
degree to which he may substitute unproductive activity for profits by
the responsiveness of capital markets, the risk of detection and the

nature of the production process.

1Liabanst91n, Harvey, "Organizational or Frictional Equilibria,
X-Efficiency and the Rate of Innovation", Quarterly Journal of Economics,
November, 1969, ppe. 600~523,

zuiliiémsbn; Diiver., The Econowics of Discretionary Behavigqurs
Manpagerial Objectives in a Theory of ths Flrm. fnglowoed Cliffs, New
Jersey: Prantice-Hall, 1984, : :




4

The distinction between organizational and personal managerial
goals becomes even more pronounced im tha public sector, A4s has long
bean rscognized, most public bureaucracies, including the stéFF of family
planning programme, operate without any effective competition. Production
can therefors ocour at higher than efficient costs without jeopardizing
the existesnce of the organization, Furthermore, it may be very difficult
to define and measure public sector output, much less to specify the
efficient relationship between pProgram inputs and outpqts. Thus, even
though the rules of recruitment and operating behavior for public service
may be designed to avoid personsl abuse of the system, other sources of
inefficiency may arise. The environmant of family planning service doli-
very .in developing countries may place considerable strain on productive
efficiency. Local clinic administrators are often quite vulnerable to
political pressures exarted on behalf of their workerss In rural areas
it may be that the guality of management suffers becausa the best managers
would rather not sacrifice their professional contacts and goals for the
demands of rural servi;e and so those managers who are pressed into service
may exhibit only an indifferent attachment to formal family planning
goals.3 In these circumstances, it would not Ee surprising tp find that

a substantial amount of X=inafficisncy exists,

Even if only technically efficisnt production processes were chosen
and inputs wera combinmed so as to minimize the cost of production at gyery
level of output so that the producing unit was operating at some point on

its long-run averags cost curve, there still remains the possibility that

3l"liara, BeD., Ashraf, Ali, Simmons, RutH, and Simmons, George 8,,
"Organization for Changes A Systems Analysis of Family Planning in Rural
India" (forthcoming book), 1973,
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a producing unit would operate inefficiently because of an inappropriate
choice of the "scale" of activity. Scale refers to the number of units

of output geherated by the producing unit and in terms of family planning
program it may refer to the number of acceptors of the numbar of births
preusnted.r Scale may vary as the result 6F gither a variation in the
number offeligihie céuples Ffbm which a program recruits "accaptors"

with the écceptance rate remaining constant or from a change ir the accept-
ance rate with the number of eligible couplas remaining constant or from
a combinaticn of bothe Since in this study we will be referring to.the
eualuatioﬁ bf Family pianning in public programs where the geographic
unit (and thus thernumbaf of aligible womean involved) cannot be raised at
. the discretion of program administrators, we will assume that "scalsg"
fefers to shanges in the number of acceptors from a population of a given

size.

First, unless there are constant returns to scale over the raleQant
range of intersst (and that seems unlikely if we assums a fixed number
of eligible women in a given region), then it is to bé pxpectad that the
average costs will vary over the possible range of outpﬁt and that beyond-
some level average cost will be risinge Thus, alternative scales will
involve different costs per unit of output;: Sgcond, the fact that average
and marginal éosts will vary implies that;thera may be an optimal scale
of activity where %he net gain from a giuén\unit's activity is maximized.
It is an elementary principle of officiency a;alysis that whenever possi-

bls, the global level of activity among all producing units should be

pushed to the point where the net social gain is maximized. This principle
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has as a corcllary théﬁ the level of activity should be set at an optimal
level for the indspendent sub-units as wells Scals should be incrzased
until the marginal cost QF a unit of output equals the marginal benefit,
of both the entires program and of the sub=units. Anything less than the
scale associated with maximum net social gain is inefficient in the sense
that an nppnrtunify is being lost to add to social well-being (See

Figure 1+1)e Moreover, within a program, if thes existence aof a budget

. constraint makes it impossible to achieve giobal optimization, then
efficiency still suggests that the marginal gains per unit of expenditure
should be the same in all programs. Thus, scale is extremely important

as a determinant of global efficisncy.

There are a number of ways in which scale efficiency can be approached.
Much of the health literature, for exampla, has boen devotad to the deter-
mination of scale economies and the point of minimum average cost of pro-=
duction for various kinds of medical ssrvice delivery systems, The assu-
mption implicit in this long—run scale analysis is that the producing
unit is small relative to tha total demand for output so that the relevant
question becomes the sxtent to which scale cconamies - that is, decreases
‘in unit costs = can bs achieved by altering the number of praducing units
so that esach remaining unit's output is producad at minimum cost. If
substantial scale economies do axist, then there is a justification for
such a reallocation o%-market shares. HoueUer, this kind of analysis
sidestaps the question of the optimal leue; of output bacause it deals
exclusively with auefaga and marginal costs. Thus, the determinatioh qF

marginal benefits and of the point of global efficiency = difficult issues



especially with regard to public sector programs - has bean laFt unreso-
lved. . fFor the purpose of evaluating the operational efficiancy of sub=
units in a national family planning program, it is appropriates to assume
thatAscale as measured by the nﬁmber of acceptors in the reéion served
by‘a:unit.ia, at7least after a point, somewhat beyond tha juriédietion
of that unit, The central question to be addressed ih this study, then,
is within the ranges of output achisvable by a given unit, how well has

it performed?

In summary, an ecqnomiclanalysis oFrproduction divides the gquestion
of efficiency into several sub-components. First, the economic‘énalysis
‘wéuld attempt to define a production function as being the set of techni-
‘cally efficient combinations of resources which produce a given output.
Second, given that definition of a production fumction, ths analysis would
then proceed to define the maximum output that could be produéed'miﬁh a
g;uen budgets This procedure is squivalent to choosing, among a number
of technically efficient input combinatians, the one combina£ion which -
has the least cost., Finally, the economic analysis would examina the
quastion of the optimal level of output of a giuen.commbdity, given the
nature of the market for that qommadity, ar in‘ﬁéa case Df.public produ=
;tiun,:the nature of the benefits that could bs expectsd from that acti-
vity. That is, choosing the optimum scalz of praductiﬁe activity would
involve choosing the ecaonomically efficient’ imput combination which
maximizes the'néfxééiﬁ f; spcietys”

The key problem Fo: the analysis of empirical data regarding

efficiency, especially in the process of cvaluating programs, is to
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sapérate out these three kinds of ef‘f‘iciency.4 The separatién of tech-
nical efficiency and economic efficiency on 2 given scals of output is
particularly awkward, Oftentimes, the data which we are given for the
evaluation process are too limited to make a camplete distinction betuwesn
these two measures of afficiency, and esven under the best of circumstances
distinctions of this kind depend heavily on the assumptions that are

made in the analysis,

In the effort to realize greater eFFiciencies, svaluative éystems
in general and input-output ratios in particular may serve to gensrate
.comparative norms which will affect prdduction decisions, Tuo general
”types of decisions are likely to be improved through the use of input-
output or efficiency measures, The first one concerns the optimal scale
of activities in a family planning programme and its subprogrammes, and
involves comparison of ths unit gain Frum.an activity to its unit cost,
for this king of analysis it is particularly important that the measure-—
ment of costs takes into account the opportunity cost to society of a
given use of resources. This opportunity cost is not necessarily idanti-
cal to the financial cost of the_:esources; Moreover, it is important

that both costs and benefits be measured in units that are commensurable.

4tﬁheeler, Jo  Economic Efficiency and Optimum Scale in the Production
of Ambuylatory Medical Care Services, Doctoral Dissertations University of
Michigan, 1976,

Hoch, I. "Estimation of Production Function Paramstors Combining
Time~Series and Cross=Section Data," Cconometrica 30 (January 1962), pp.39,

Boaz, Re "Manpower Utilization Ly Subsidized Family Planning Clinicss
An Econamic Critcrion for Octermining the Professional Skill Mixe" Journal
of Human Resources 7 (Spring 1972), pp. 191-207,




Iddéily'bﬁth*migh§ be msasured in terms of some well accepted social
welfére critgrion.sﬂlﬁut this use of inputfputput reiationships iz the
%@ypjgﬁt of cost-benefig analysis éad will not ba aiséu539d in defail in
this wﬁrk.u |

Tﬁé seﬁund QSQ of inpat—oqﬁput ahélysis is in making evéluatiye
Jjudgments cbncernihégthe.perfo:mance of individual subunits in a pro=
gramme by assessing huwlgelifresoﬁrcas are used Fof the accomplishment
of programme objectiués. Sucéhﬁuagmgnt could provide the basis for deci
sioné cqnﬁerning allocation or reéllocaﬁion of rasources to different
"subunits and orgahizational restrycturing, and;distfiﬁﬁtion af réwards
to_the‘personnelwnespanﬁibla.fQEFEQPtiqglar ;eﬁels of perfq;Ethé; It
“is‘this'use of ipput-output relaéiqnghips uhicﬁ is th;lgéim;fgmfoﬁus of
;mtéﬁﬁéﬁﬁirical'MUrk préééhﬁéq;iﬁ:tﬁié“ﬁéport-

The two major uses Q; inpht-cutput'statistics describad aboué are
closely relateds In economic aecisioﬁ-ﬁéking, maasures of unit cost
(e.g., cost per birth averted) are compared with unit benafits to esta-
blish the prospective or retrospective national gains from tha activity,
If one is able to calculate thas costs and the benefits of different levels
of programmg activity then it should also Ee possible to estimate the

marginal benefits and costs, Figure 1,1 indicates schematically the

SSea George Simmons, "Public Expsndituro Analysis and Family
Planning Programs",

N

-

On commensurability see Warren Robinson, "The Methodology of Cost-
Benefit Analysis of Expenditures on Population Control Programmes," The

Population Debates Dimensions and Perspsctives Papers of the World Popu~
lation Conference, Bucharest, 1974 (New York$ United Nations, 1975), pp.
550~559, ,

Sea alsg R, N, Grosse, "An Introduction tg Cost-Effectivensss
Analysis," reprintsd in Cleland, David, and King, William, Systems Analysis

and Project Management, New York: MeGraw-Hill Book Company, 1968,
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different average and marginal costs and benefits associated with diff

ent programme‘ecales.

Undermour aseumpteons about the nature of Famliy plannlng program
the average and marglnal costs associated ulth the programme may vary
from one programme soale to anothers The examlnetlon aof these measures
for different programme scales suggests that the optlmal level of acti=-
vity from the'point of uiew of resource allocation will come where mapgi-
nal benefit equals marginal cost} that 1s, at the rate of output corres—.
ponding to point Be Programme aCthltlBS beyond that osoint uould lead
to marginal costs greater than tha marginal benafit, It shou;d be_noteﬁ
that point B is in the range af output where, in our dlagram, decreaeing

~returns to scale apply. Scale efficiency is attelned at polnt A, at
mlnlmum average coste Gluen the level of damand Faced by the produc;ng;
unit, the optimum rate of output—-—that which malelZES total program
bene?lts--may not occur at the scale-efflclent polnt. It should also

be noted that the auerage or unit cost beyond the optimum poimt B may
remain below ths avarage beme?lt, thus one should attempt.told#stinguiah
between average and margimel offects. This type of analysis anp.eonelu-
sion illustrates the Pirst use of efficiency measures previoosly‘discusfp.
sed, It should ba observed that decisions ooncerning programme scale
will require information regarding the average and marginal bepefits for
each programme scale in addition to the information oo saverage and margi-

nal costse

Tha dlagram also indicates another poss;ble source of confusion in

the 1ntorpretation of cost/beneflt or 1nput/output ratios. Assuma that
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the diagram refers to the'actiuities of a typical clinic within a system
such as that in India where the clinic (a PHC) is the ;asic unit in the
delivery system, Thére_gre, oF course, many hundreds of clinics offering
sefuices.' At any giuén scale of activity there are likely to be a large
number\of clinics, and their average costs may vary a great deal as indi=-
cated by the set of x's on the diagram. Their differing cost structures
will reéult from the underlying variation in the technical and-ecanomic
efficiéncy of the unit. If thare EXlsts a determlnlstlc cadsal relatione
Shlp between the use of resources in a Famlly planning programmz and the
output, one would expect the ratio of inputs to outpuﬁs to remain constant
among the various subunits which operate with the same resources in the
face of the same‘gnuironmental conditions. In reality, hnueuar;.thé
costs per acceptor vary a gresat deal from one unit Eo another as fhél
rasult of both random influsnces and‘as a result of different levels iﬁ
the skill with which resources are used. It is this maééure of levsel 6F
impact of using a given set of resources that is given the samé“"effici-
ancy" in common language. Units which actomplish a great deal with é
givan set of resources are saidlto be afficient; those which do not ara:
terﬁed "inePficient". From our sarlier discussion it should be clear,
however, that this common notion of efficiency has both technical and

sconomic componantse.

Thua,there arse bagically two interpretations thét can be placed on
differing input~output ratios. First, they can ba taken to indicate the
levels of cost assoc1ated with programme scale, and second, they can be
taken to indicate the efficiency with uhlch resources are used in a given

programme at a given scale of operation.' In the second use it may be
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meaningful to say that a subprogramme with lower unit cost is performing
better than a subprogramme with high unit costs, but in thalfirst usea
there'can be legitimats wvariations in unit cost that resultwﬁtpm programme
scale. Since the basic eFFiciency indices will not indicate perfectlj |
which of these inte:pretations‘is most appfopriata, a crucial task analy;

sis will be to distinguish between the two.

There are many additional problems in the empirical analysis of
eFFi;iency. One particularly difficult problem isn;hoosing bétween the
eFFiCigncy_and.effectivanass implicgﬁions of a programmne status. For
exampla, dﬁé ﬁds£ bé g;tremely caraful to guaﬁd agéi;st the conclusion-
that lower average or ﬁarginal costs;éfa‘p§¢assarily indicative of a
higher level of performance. As Figure 1.1 indicataes, there is no reason
to think that, given theg level of demand, ths optimum level of activity
uiiiiségﬁne wharé'tha_cast per acceptor will bé.min;mized. Quite to the
cdhtfary, it may be that average*@ost will be much higher than the minimum
and that this expendifhfe is'fully-jusfifiéblé if the éxpected benefits
aré.suFFiciently large, If comparisQHS'betwean'clinics are based on ave-
rage costs alone, then there may be a perversa. incantive for managers to
minimize these costs sven if that means that they uperaté at a sub=aptimal

level, -

8. The Empiricai Measures of Efficiency

As the preceding discussion indicates, three kinds of data were
required for the study: data relating to prog:émme outputs, inputs, and
enviranmental characteristics of the subunits.' A discussion on the nature

and measuremant of these data as well as a'descriptian of tha kinds of drta
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that were actually collected in the participating countriss is given
in the following chapter. In this section we shall explore the types

of analysis to which input-output data wsre subjected.

Although there are a number of possible imput-output relationships
that might be employed as measures of efficiency, three measurss wera

considereds

Ratio Measures

1« Productivity Meausrest couples-years of protection
(CYP) or per acceptor of a particular method per
man-hours or other inputs. (This category would
actually consist of a set of indices - one for sach
type of input).

2, Cost-Effectiveness Measures: cost per CYP or per
acceptor of a particular method,

Complex PMeasuras

Efficiency Index =— an index based an the differ=
ence between actual observed output of a subpro=
gramme and the output expected on the basis of some
estimated statistical relationship where envirenmental
influences have been controlled,

Each measure of aFFiciéncy could be reasonably defined for each
of the subunits in the nationél family planning effort and for sach time
pefiod. If the programme cuﬁsiéts of several independent subprogrammes
(defined in terms of programme method, forms of delivery, etc.) and each
operafes in many geographic regions, obviously the number of possible
efficiency estimates that could be generated would béaénarmous. ﬁoat
of the work reparted here concentrates on the efficiency of subprogrammes
as deFinedrhy geography. In the origipal study design, it was hoped
attention could also be givén to the dimensions represented by contracsptive

type &nd method of delivery, but these topics are discussed only in the
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country reports and not in great dspth.

Two varieties of problems were anticipated in the use of each of
the measures described earlier, First, there would be difficulties in
comput ing some of the derived indices due te the lack of data or the
complexity of the calculations'required; The second typs of problem ra-
lated to the adequacy or inadequacy of tﬁe measure itself as an indi-

cator of efficiency.

As rough indices.oF efficiency, the ratio measures (1 and 2) dese
cribed above are appropriate to the extent that the problems discusssd
earlisr in this chapter can be avpideds The first indéx would consist
of a series of ratios, one computed for sach major input into the pro-.
gramma, The principle dréﬁbacks of these ratios are that thsy do not
always permit a distinction between the rolé‘of scale and ather factors
affecting efficiency, they do not identify contributicns from the
individual factors of production, and they fail to take account of the
particular circumstances affecting the wofklof a region or clinic. Fo?
example, two clinics may score the same on eithar of these measufas of
sfficiency, but one clinic may be situated in é region where the working
conditions are much less favorable to the acceptance of family planning
than in the others The administrator who used such measures to decide
the allocation of résuurces or to give féﬁards for performance would have

to take special account of the circumstances involved.

Complex me&sursé“éuch as the Efficiency Index caﬁ“help to over-
come these problems, but only at the expsnse of greater difficulties in

estimation..“The‘estimatioh procedure used is that of multiple regression,
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where the relationship between family planning acceptance and a number
of ether inputs coyld be estimated using an eguation of the form: .

0= F(Ii, Ej)

where U,ig a measurs of the autput of a family planning programme, Ii’
are megsured inputs into fhe family planning programme, and £, are the
key environmgntal infiuénces on family planning acceptance. Variahles
~areg defined in terms of ratios per eligible woman or per unit of popu~
lation to avoid an excessive influence of variation in the population of
the various geographical regions, The Equations-in this study are statsd
‘iﬁ linear form or in log linear Forh, although other functiomnal forms
merit éxplorétiah in any follow=up ressarch. This estimated equation is
thén used to calculate the sxpetted level of acceptance in a particular
gégiuﬁ;.aaa the deviation from that expectsd performance‘taken as a mea=-
sure of éhe cliﬁic's pefformance. The resulting measure is,conSidgred

to be an improvemsnt on the simpler input-out measures.

Equations such as those usad in the calculation of the Efficiency.
Index have been estimated by Hermalin6 and Schult27 for Taiwan province
of the People's Republic of China where sufficient data exist to use

the level of fertility as the dependent variable, by Simmonsa‘for India,

Salbert I, Hermaline "Taiwan: Appraising the Effect of a Family
Planning Program Through an Arcal Analysis'", Taiwan Population Studies
Working Paper No, 14, Ann Arbor, Population Studies Center, University
of Michigan (mimeographed),

7T. Paul Schultz, Evaluation of Population Policiest A Framework
for Analysis and its application to Taiwan's Family Planning Program.
A reported prepared for Agency for International Development, S5Santa Monica,
CAs Rand Corporation, June 137, .

N ,BGeorgs B, Simmons. fhe Indian Investment in Family Planning,
Bridgeport, Conne$ The Population Council, 1971,
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ﬁy L_aingg for the Philippines, and;by Te Johnson10 for Malaysia, Typic-
ally,.the principal measured input into family planning was the number
of mén-munths of staff time, and the chisf gnvironmental controls ware
variables such as litefacy”or chiid mortality; fhe géneral statistical
theary éssociated with ﬁhe use af mﬁltiuariaﬁe analysis for the study
of areal variations in contraceptive usé in fertility has bean discussed

in a distinguished paper by Hermalin, -

In simple Formulation, output is assumed to be a ‘function of both
the inputs yhich go ipto a family planning program and the gnvironmant
into which that program is introduced, This framework could be described

as followss

Model II Ew
\‘\\ .
/ :

where £ represents the environmenta} variables, I presents thevinputs

variables and D represents the output variablss, The model suggests that

d John &, Laing, "Family Planning Clinic Density and the Actapte~
ance Rate: Evidence from the Philippines", Manila, Population Inst, (mimeo)
1372, Sse also his very helpful review of the density lead literature,

- "The Density Lpads Summary of Current Status", Draft, October 74, mimeoe
graphad memorandum to ICARP mambars,

1DT. Johnson, Evaluation of Family Planning Programss Presentation
of A General Model ... Dissertation, 1973, U of M., School of Pub, Health,
Ann Arbor, Michigan,

11Albert Ie Hermalin., "Regression Analysis of Argal Data, Chap,g
in C. Chandrasekharan and Ae Hermalin. eds, Moasuring the Effects of
Family Programs on Fertility, Fraegi, Belgium, Int, Union for the Scientific
_Study of Population, 197g, Ppe 245=299,
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the input amd the snvironmental variables have separate and additive
effects on acceptance. In this model, single equation linear regres-—
sion tachniques may be the best way of estimating the empirical relation-

ships.

A second way of describing these relationships would be to permit
the snvironmental variablass to affect the input variables as well as the
output variablesg, Thus the model would be modified to look as follows

with the variables given the same interpretation-as in Mcdel 13

Model IIs E

.\I/‘

In this case the guantity of inputs is affected by the snvironmental
conditions which prevail, StaF#, for example, may be rsluctant to live
in very remote areas which lack facilitiess In such circumstances the
envirenmental characteristics of a region may affect output both directly
as in Model I and indirectly through their effects on the quantity of
inputse Within this framework, for many purposes it is necessary to
distinguish these twoﬁeffects and therefora a somswhat more complax empi-

rical strategy may be ‘hecessarys.

Thore ére a number of complex issues associated with empirical -
work in this area quite independent of which model 1s chosen. One major
issue relates to the choice of variables for analysis,-for the list of
poténtigl'variables measuring both program inputs and environmental ine

fluences is much longer than could be uszd for detailasd analysise A

second major issue of importance to this study concarns how to dsal with
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number of people rasiding in the unit of observation. Doubling the
population to bgkseggaq]in_a reglof méy afﬁebt?éach.relationship betwesn
input'wéHa;gutput variables in ways that cannot easily be understood
.merely by treating this cale facter as an environmental variable. Thess

- issues are discussed in more depth in the context of the analysis in-

cluded in Chapters III and IV,

But despite the advantages of ‘the suggested efficiency measures,
some serious problems remain, Negither all of the environmantal inFlu;
ences nor all of the changes_ouar time can be adequately treated by these
measures. lThus,.it may be dusirable to supplement.thesé mzasures of

"eFFiciency with additional information indicating changes over time,



CHAPTER 1I

Descriptive Measures and Relationships Among Variables

Previous chapter has describad the background to this study, its
theoretical underpinnings and the way in which the data were collected.
Both this chapter and ths following chapter describe empirical relation-
ships which Qere discovered and their use for evaluation. The focus in
the present chapter is on a description of the basic variables that were
collected énd a preliminary view of the relationships among some of the
important variables., Some attention is given to the basic findings from
the four studies, but in the interssts of making a clear presentation,
the treatment is necessarily somewhat selective. The individual country

reports contain a more detailed descripticn of many of the results.

Since the primary focus is on efficiency at the sub-program level,
the unit of ohservation is the local geographical area, which is in most
Cases the basis for service delivery. Thus, in India the unit of obser—
vation is the primary health center or ths block, and in Korea it is
the rural county or the urban ward. In both instances these local regions
are also the.basic unit in the dslivery system of the program, i.s., there
is a single unified delivery system in each of the local units which
provides most of the publically sponsored services offered in the érea.
In Malaysia the unit of observation is the district, which is the basic

unit of delivery but which may have a number of clinicse In the
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Phlllpplnes the unit oF Dhseruatlon is the munlclpallty which may have

more than one clinic organized in soma cases by dlffersnt QroUpSe

Any attempt to measure efficiency shnuld be basad on a theory of
praduction._Thé theoretica£ étructﬁre gives mzaning to the empirical
results, In‘chaptsr I a'géneral theory of production in family planning
was introduced. Output is assumed to bo & Function of both the inputs
in a family ﬁlanning ﬁrogram and the snvironment into which that program
is introduced, This frameyork is a pdint of departure for defining the
uariab;gs which are of priﬁéry interest For the development of useful

maasures of efficiency.

There are & number of difficult issues associated with empirical
_work in thlS arsa guite indspendent of which theoretical approach is
chosen. Dne major issue relates to the choice of varlables for analysis,
) for the list of potentlalm!gziables measurlng both program inputs and
environmental in?luances is ﬁuch longer than could be uséd for detailed
analysis., A second major issue of importance to this study concsrns how
we dgal with the number of peopie residing in the unit of obscrvation.
Doubling the population ﬁo be served in a region gfeatly affects tha re-
lationship betuween inpdt;'and output variables in ways that cannot
oasily be captﬁ:ed Jjust by tfeafing this scale factor as an environmental
uarigble;_\Theéé énd_mther ehpirical issues will be discussad in the

context of the substantive discussion in the remalindsr of this chapter.

A, Descriptive Statistics for Variables Collected in the Four Countries

Tables II-1 through II-4 present .a basic set of descriptive statie

stics for selected variables from the four studiss, Variables included
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in the table fall into three categoriest those which Pertain to inputs,
thaose which relate tg outputs, and those which measure some aspect of

the environment in wnich family planning is undertaken,

For most of the discussion in this report we have concentrated
on a short list gf selected variables, For example, the enviromental
variables included in this discussion represent only é small portion of
all the environmental variables that might have baen included, but since
many represent alternativa mz2asures of roughly the same phenamenon we
have choéen to deal with a relatively small number. Slmxlarly, W@ deal
mainly with aggregated measures of staff size or budget rather than

with tha long list of disaggreqated variableg,

Thase administrative units vary in size from one country to anuther
and within countries, While in the Philippines, most af the municipali-
ties ars relatiuely small, in the other three countries the obserued
units tend to have more than 10,000 eligible couples. Fop gach variable, .
a mean, a standard doviation, coefficient of variation, and the upper and
lower ends of the Fange of observed variation are presented, It will
be observed that there is no consistent pattsrn in thg way these descri~
ptive Statlstlcs vary among the different countries, For example, in
the case of the Phllippinas, there tends to be a great deal of variae

_tign in the‘amount oF inputs and outputs which are available in each
municipality while in Korea the variation in these observed uarlables
tgnds to be much less, India and Nalay51a tand to fall somewhere in
between these two extgemes. In each country, some environmental varie

ables also haveg relatively high coefficients of variation, 0ften these
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variables reflect the degroee of ‘urban influsnce in a given areal unit,

In part, the degfée'of-uafiation-in the Qbserued variables is a function
of tha dsgres of homagaheity in the size of administrative units, For
example, in India primary health centers .of blocks tand to be defined

on the sxpectation that the population which they sarve will be on the
‘order of 100,000. There is no such expectation concerning ths size of
population of a Philippine municipality or Korsan county, and as is clear
in the measures of the-range and the coefficient of variation the total
population of the units can indead vary a great deal. The magnitude

of this variation is particularly great for the Philippinses.

Tha impﬁrtanca of variations in the size of the population of
‘eligible women can be illustrated graphically. Figura'II.1 shows the -
.Uariafion in some of the basic output variables among the units observed
in Koreae The upper panel in the figure shows the variation in the
absolute numbsr of acceptors while the lower panel shows the distribu-
“tion pet eligible woman, The distribution of the total number of -
'QCCBptoré is highly skewsd and somewhat irregular while that for the
acceptor ratio is much more regular, Similar patterns can be shown for

the outputs of the other countries and for the staff inputs as well.

B Relationships Among_the Variables

Figurs II.2-A shows a scatter diagrém illusffating the relation-
ship for Korea betuaen the size of the éouhty family planning budget
and the number of acceptorses Each point on the graph represents a singls
ccuﬁty and indicates the budget and the number of acceptors in 1974 which

characterize that county. Digits printed on the graph represent multiple
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pbservatibns with the same values. It will be observed that there is

a strong raktionship batween the pwo_yariablas. The higher‘the budget
the greater is the number of acceptors, A similar scatter diagram is
shown for Malaysia in Figure IL3-A. These relationships do indicate a
strong relationship betweesn inputs as measursd by staff salaries and
autputs as measured by the numbar of acceptors of contraceptive methods,
but it is mecessary to exercisa some. caution in interpreting this re-
lationship. - To a large extent the relationship is only stating that the
number of acceptors is greater in a county or a district with a larger
populatione Such geographical units havs a larger complsment of staff
assigned to them and it is "only to be expected" that thay will produce
more acceptors., It should be strossed that while this relationship betwee
“ipputs and oputputs is expected, it is nonethélass rgal. - More inputs are

associatad with more gutput.

Figures 11.2-8' and I1,3-B show the parallsl relationship when the
inputs and the cutput are both divided by the mumber of eligibla women.
Notice that in this cass the relationship is not nearly as strong as it

is when the salary and acceptance measuTes are shown in absolute terms.

For both the absolute and the standardized variables the scatter
diagrams indicate that the relationships under discussion are not exact.
There are factors other than budget or staffing patterps which help explain

the relationship betwsen ths two variablas,

Figurs IIl,4 shows a scatter diagram relating the number of acceptors
per eligible woman to the percentage of houses which are elsctrified in

-the districts of Malaysia. The relatiohship is positive as one might



Variable

1.) TSALFPA

2.) STAFF

3.) TOTSAL

4.) TSAL/EW

5.) ELECTX

6.) LITFZ
7.} Income
8.) EW

9 ) FPACC/EN

0 ) varaccyr

-1.) Pracc
12.), ACC/EW

TABLE 2.1.

8 Minimum
56 ;1.0
56 3256.00
56 153.45
56 . . 4.00
56 . 11.00
56 °56.00
56 . 4978.00
SBEa 0. Oﬂh

36 92, 9o'ﬁ;

.56 0.00

< 56 7iqo;’

Maximu:

28362.00

Hbﬂﬁﬂﬂ

9569700

.2295.10

95,00
176,00

263.00

‘138730 00

27.26

3745.7

2446, 00

: 52.10

KEY

257

Desct{ptive Statistics for Malaysia

of Var.

Mean  Std.'@ew.  Coeff,
7532,30 . 5391.30 L7
5.2 19 79
21813.00  20231.00 .93
978.31  491.50 .50
.. 39.75 21.32 .54
47.57 9.08 19
127.02 40.02 .31
23213.00 " 21307.00 .92
5.84 7.52 1.29
654,85 657.76 . - 1.00
204.13 415.87 - 2.04"
2833 _‘;9493 .39

Total Salaries of all Fam1ly Planning ‘Assistants in Districti, .
Total FPA's, sisters, sister nurses), TaN' s,‘and Clerks in District

. Salaries of Total District Staff

. Total Salaries per 1000 Fligible Women
X of familtes with electriczty in their homes

Female. ;iteracy rate

Average income of district poPula;ion s Der month
 Fumber, of: e1131q1e Wwomen, - :
Aﬁceptqts brought fr by. FPA's per 16&0 EligiblefWoman

Total Accep@onq AT :
Total Acceptors brought in by FPA' e
Total Acceptors per 1000 Eligible Wbmen
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Variable N

“1.) CLI/MWRA -
. 100

2.) MD/MWRA

100

3.) NUR/MWRA :
100

4.) MID/MWRA
100
5.) MOT/MWRA 100
6.) TOT/MWRA 100
7.) TOTMTHS 100
8.) Urban X 100
10.): Litrate 100
It i1,) Municipal

Income - 100
12.) Infmrate 130
f'.'.'.‘.:'.'.'.'ls . ) m 100
14.) Totaccpt 100
15.) ACC/MWRA 100

TABLE "2+2.7

Descriptive Statistics for the Philippines
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Minimum Maximum
1.25 41.88 11.&6 6.32
1.25 18.29  11.14 5.81
0.00 30.90 aiv&_ 6.26
0.00 46.61 14.66 8.27
0.00 57.78 14,10,  10.43
3.75 147.80  48.65  25.71
32.91  10169.00 357.96  109S,8
0.0 100.00  32.40 33.28
7.06 86.66  47.94 17.25
42.39 94.63 76,17 _ 10.71
12.30 ' 421.60 71.30  82.76.
11.00 427.00  79.44 65.35
740.00 154,730.00 8124.90 18,512.00
116.82 120,840.00 3732.50 12,861.00
11.00 1000.00  364.70 218.81
KEY

Mean - Std. Dev. Coeff. |

Clinic Months per 1000 Married Women of Reproductive Age

Doctors Months per 1000 Married Women of Reproductive Age
Nurse Months per 1000 Married Women of Reproductive Age
Midwife Months per 1000 Married Women of Reproductive Age

Total Months per 1000 Married Women of Reproductive Age
Total Months

L

10.) Percent Literate
11.) Municipal Income in Pesos, per thousand
12.) Infant Mortality Rate
13.) Married Women of Reproductive Age
14.) Total Acceptors
15.) Acceptors per 1000 Married Women of Reproduct1Ve Age

Percent of Population in Urban Areas
Percent of Population with Radios

1.)

2.)

3.)

4.)

5.; Motivator Months per 1000 Married Women of Reproductive Age
6

7.)

8.)

9.)

.§
5
Y
.56

T4

.53
- 3,06

1.02
.36
Ty

1,16

.82
- 2.28

3,44

.59



Variable

1.) BUDCET
2.) BUD.EW

3.) MCMEMBER

4.) MCMEM,EW
5)uonsc1.un" |

12.) ACCEPTS
13.) ACC.EW
14.) CYP

15.) CYP.EW
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TABLE 2. 3.
N Minimum Maximum Mean.

193 8200.30  78142.00 24918.00
193 430,00  3506.00 ° 133:1.80
183 53.00  27971.00  3985.90
183 2,19 . 1546.20  281.73

183 3.00  811.00  158.67
187 0.20 88,60 56.27
192, 11.00 98.70 55,28
193 62.50 9590 8180
193 228.50  1095.6 4 60.26
193  3298.00 160790.00 21306.00
192 20.40 26,90 22.84
193 66.40  1825.10 . 407.53

19 3 7.88 36.13 22. 62
193  8L.79  2901.80  548.42
19 3 11.90 " 66.60 - 29.50

KEY

Total Budget

Total Budget ‘per 1000 Eligible Women

Mothers' Club Member

Nutmber of Mothers' C

Percent of Population on Farms

‘Members per. 1000 Eligible Women

lubs

Percent of Population with Radios

Literacy Rate

Per Capita Income
Number of Eligible W
Mean Age at Marriage

omen

Number of Acceptors - '
‘Number of Acceptors per 1000 Eligible Women

Couple-Years of Prot
CYP per 1000 Eligibl

ection
e wOmen

Descriptive Statistics for Korea

T2

Std. Dev. Coeff. of Var.
-10535.00 42
54 2.45 .35
3884.90 .97
276.76 .98
123.53 W77
29.49 .52
1620 .29
7.47 .09
.158.24 YA
2369400 1.11
0.95 .06
257, 44 .63
, 5063 025
39,48 .73
.25
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Figure %.1.

Histograms for Qutpul Measures in Korea
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Scatter Dfagram of Relationships Between Tc

2"- 2.A=
rigure Budget and Acceptors by County in Korea.
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Figure 2. 2.B: Scatter Diagram of Relationship Between t

gure 2 Number of Acceptors per Eligible Woman and
Budget per Eligible Woman by County in Korea.
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Figure 2.4: Scatter Diagram Showing Relationship
.. Between Number: of Acceptors per
Eligiblc Wowan and the Percentage of
Households Llectrified by District
for Malaysia.
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expect, but it is_noFrgs strong as tﬁé relationships between inputs and
outputs fur Malaysia.” Iﬁjall four of fﬁé:countrias'under examination
there are some cnvironmental variables which seem to be closely related

to output or output per eligible woman,

Table 2.5 shows in more détéfi'ﬁﬁéfrelatidhéhipabetueen various
measures of output per eligible woman and the joint variations in envie
ronmental and ihput'ﬁéfiéblas. In general, it will bg_seen that as hypo=
thesized in our sarlisr discussions, the amount of output or the amount
of output per eligible woman at rish varies positively with the amounts of
inputs and with the degres of modernization implied by the develaopment
variables yhich are used, The ralationship is of course not perfect, and
aven within the seleqted tables there afe feuersals in the relationships.
For Malaysia, the number of acceptors ﬁer eligible mﬁman increases both
with the proportiomn of hauseholds which are olectfi%iea and with the
intensity uith'ﬁhich the inputs are appligd. For Korea, howeves, while
there is 2 clear positive relatiorship between the intensity of inputs
and the number of accaptors psr aligible woman, the relationship betwaeen
the level of literacy and acceptance rates is more irregular, In the
case of the Philippines the relétionship is felatiuely fegular as in
Malaysia, but in India while the general pé&féfn is claar there ara
reversals in both directions, Thesé felationships, while selective, demon=-
strate, however, that in all four countries, bofg'iaﬁht and environmental
variahles affebthoutput. They also demanstrate that the relationéhips
vary gre=tly in strength which suggests that restraint should be shaun

in their applications. Table 2.6 shows the variation in the absolute
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TABLE .5 ¢ Variations in Acceptance Rates by Input per Eligible Voman
and Environmental Variables

TAELFE 2.3 A, Malavsia
Acceptors per Thousand Eligible Women

Electricity % Total Salary/ E.W.
Low MED . HI
LOW 15.667 (9) 27.600 (5) -35.000 (5)
MED : 26.125 (8) 30.200 (5) 37.333 (6)
uI 30.571 (7) 31.857 (7) - 40.250 (4)
TABLE 2. 5 B.. Philippines
_ Acceptors per Thous:nd Women of Reproductive Age
Lituracy - TOTAL INPUTS/MWRA
Low . MED : HI
Low. - 160.8 (10) 321.54 (13) 469.0 (11)
MED 260.67 (6) . t362,94 (18) 455.3 (10)
HI ' 265'71_(14) 496.90 (10) 329.25 (8)

TABLE 5.5 (. Koren

Acceptors per Thousand Eligible Women

Illiteracy: Budgeg/Ew
- LOW MED _ HE
Low . 173,(47) 207, (9) 231,(9)
_HED . 211, (10) 226.(28) _ 291.,(14)
AT 182,(8) 246 (30) 266, (41)
TABLE 2.5 D, India
Acceptors per Thousand Eligible .Women
7 EXPENDITURES
LOW MED HI
LOW 54.8 52.7 96.4
MED 35.2 67.6 106.4

HI 62.5 69.6 71.1



TABI L .2, 63 Variation in Total Number of Acceptors by lnputs and
Environmental Variables .

TABLE 3. 6 A.
Malavsia

NFPB Acceptors

Elec.Z - Total Salary
Low MED HIGH
Low 242.07 (14) 361.50 (2) 656,00 (3)
HED 540.33 (3) 365.80 (10) 1053.30 (6)
HIGH 232.00 (2) 478.43 (7) 1486.10 (9)
TABLE 2. 6B,

Philiggines

Total Acceptors

Literach Total Inputs

ow  Mmp HIGH
LOW 790.29 (10)  1565.30 (13) 1078.60 (11)
MED 921.33 (6)  1576.90 (18) 1764.00 (10)
HIGH 3852.20 (14)  9537.50 (10) 16,535.00 (8)

(No comparable Indian table)

TABLE 2.6.C.

Korea

Total Acceptors

Illiteracy | Total Budget

Low D HIGH
LOW 2588.8 (30)  4207.1 (14)  3941.4 (5)
HED 2636.4 (18)  3252.8 (15)  3968.4 (24)

HIGH 2448.2 (19) 3301.6 (34) 3873.3 (30)
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number of aceceptors by total inpdfé'and Ua:ious environmental variables,
The relationships are similar ta_#hbég;discussed garlier but somewhat

stronger,

Tables 2.7 thraough 2, 10 shom the zBro ordar correlatlons among
the variablaes which are tﬁg prlmary focus. of analySLS; There are a
number of 1nterest1ng results in thesg tables. Flrst, it is notemorthy
that there is a ganeral tendency for tha variables ulthln sach of the’
three variahble sets_to be strongly asscciated in all four of the countries
involved, The various output meaéures tend Esﬁbé highly correlated; for
example, in Korea the number of CYP's géheféteé‘ﬁas a correlation of
097 with the number of acceptors. Similariy;'in;ﬁﬁs tend to be corre=
lated among themselves although at somewhét;louer lovels, and‘environ-
mental variables are strongly associatad suggeéting that_tﬁe selacted

variable measures rsflect soma basic undarlying characteristics such as

"development,"

Secondy, in most of the countriss under examlnatlon thare is a
strung correlation betwesn the absolute number o f acceptors andwtha
absolute amount of inputs. This is, as noted in earlier discussions,
in large measure a reflection of the considerap;e yar@atinn in the scale
of programs in the various geographical subgﬁiégléfﬁanalysis. Third,
it is interesting that in most countries aqqﬁgépeciﬁliyﬁiﬁ Malaysia and
the Philippines, ths basic hypothesized reiationshimsiimplied in the |
models discussed at fhe baginning of the chapter arg -supported to tha
axtent that they can bs by then 31mple correlatzons, An NalaySLa, For‘

s
example, the numbcr of acceptors per eliglbla woman is correlated both
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within the amount  of inputs per eligible woman and with the number of
indices of sacia-economic deuelbpment. The signs of the correlations

are in tha ﬁraper diraction aaﬂ.in most cases they ara statistically
significant, The same géﬂéral'phenumenon is observed in the Philippines.
In India and knrea,jhowauer, the ralatioﬁships ars not as clear, in
Indja, for example, whilas the corfelatinns Batween inputs andloubputs
:péf'éligiblefwomah are s;gpifipant, those bétweén the-enuirmnmental
uériablesrand thea outﬁ&t,ua}iables tend to ba smal; gr baraly.significant-
Iﬁ'Kurea, the situation is euaﬁ more complex since when‘all of the obser=
ﬁétions‘fnr Kprea‘aie Uégd;ffhé envircnmantal uariébles are related to
fam;;y plénniné buﬁﬁuts in a direction opposite to that which is hypo-

~ thesized in the basicfmndel.

Acceptance pér eligiblé woman is positively ralated to ths percent-
aqé uﬁifarm hoﬁéehulds in the populatioﬁ and negatively related to per
cépité incomas, These rslationéhips raise the question of whether the
urnderlying model uﬁich we aré postyulating is aﬁprapriate for Korea. The
carrélation matricés underscnre the importance of scale as a confounding
variable in the analysise In tha case of Malaysia, for example, the _
correlation between the number of acceptors in a given district and the
numbar of eligible women ié b.93. In contrast, the correlation bétwean
the numaer of acceptors per eligible woman and the total number of
aligible women in a district is closs to 0, This suggests that while
those districts which are largsr had more accepturs, they dc not have
more aceeptors as a proporction oF their population of sligible woman,

It also suggests that the analysls of any variables which are highly
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correlated with scale is goiﬁg to confound the determinants of output.
The fact that there are more acceptors in districts which ara larger

and furthocmore, that there are mors units of input in districts which
are larger, indicates that there is a relationship, albeit a relatively
superficial one, betwaen inputs and outputs which should not be ignoreds
The most obvious way of dealing with the scale factor is to divide both
inputs and outputs by the number of sligible women, but this in a way
aliminates the most direct relationship between inputs and outputs, and
gpasantially restates the hypothesized rslationships about the abaclute
quantities of inputs and outputs as relationships betwazen the intsnsity
of inputs and the intensity of outputs, wWhile sach of the relationships
may have some validity, they are not the same, and we must be careful
to distimguish them in further analysise It is worth noting that the

same problom seems to exist for all of the countries involved.



CHAPTER III

- Mualtivariate Relationships’among_Input; Dutput; and Environmental

“Variables

In Chapter II,'£H9 input, oﬁtpug and envirocnmertal variablas and
thé'biuariatq_relationships among thess were described, The present
chastér“takas the analysis one step further by discussing the ralation—
ship-among these variables in a multivariate context. The central purs
pose of theTanalysis'ih this chapter is to establish statistical reiationﬁ
shipé“éﬁéﬁéluariaus variables uh;ch could bg used as a basis for a study’
of eFFiéiéﬁcy; 'The material presented here is intended to sorve as a
1ink botuoen the thooretical discussion of Chapter I, ths empirical obser-
vations described in their basic form in the last two chapters, and the
empirical results concerning efficiency which are described in detail
inAthezﬁollowi;g chapters A coﬁmoﬁ-?ramework is 'used as the bagis for
the.analysis of cach of tha four national data sets, The discussion of .
the material from Tamil Nadu is somawhat less complets than it is far -
the other three studies, since that data set was not subjectsd to any
' secondary data analysis for the intercountry report. However, in all
F@Gr cases ahiattempt was made to éstablish the relationship between -

input and environmental variables on the one hand and the output varie

ables on the 6ther.
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Methodological Issues

Before discussing the detailed results from the four participant
countries, it is important to indicate some methodological issues common
to‘all analyses of this kinde Measures of officiency must be based on |
the theory which links the éﬁérca,ggﬁgurces which were used for programs
with the attainment of program oﬁjectiges. The empirical results dese=
cribed in this and the following chapters have meaning to the extent that
they can he related.to the theoratical framework presented in Chapter I,
There it yas SUQgesteH that the output of family planning programs woﬁld
be decided by,the quén£ity of resources which are devoted to a program
in a given region and‘ﬁy the snvironmental characteristicé.of the region?
At that level the theory is very general. It doss not provide guidance
as to exactly which input measures or which measures of snvironmental
characteristics should prove most important. It does, howevar, suggest
that at a minimum both sets of considerations-shou;d be déélt with in

any empirical treatment of efficiency,

One of the first mzthodological issues confronted in the empirical
analysis of eFFiciency7is how to select from the large range of possible
uariébles, those which would give the most useful measurss of sfficisncy,
idéélly, one wauyld have a large body of studies of fertility or of con-
tréceﬁtiue behavior upon which to base the choice of appropriate variables,

In the'absenca'of such materialy we have salected variables from a combi-
nation of the general theoretical considerations of Chapter I and the
availability of variahles, For each of the countries we have mads a list

of the available environmental and input variables. We have then tried
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to select from among sach of thess longer lists a subsst of variables,
relatively limited in number, which would yield good predictions on the
output of the family planning program across the araal_units under study.
Oftentimes, thers were alternative variables which seemed redundant,

For example, among the input variables it would be redundant to use both
a maasure of budget size and a measure of staff size, since they are
alternative measurss of ths overall quantity of inputs which-were availm
able to the program. Similarly, the lists of environmental variables
for all the coﬁntries included a number of alternative measures of modernie
zatioﬁ;7‘while the very concept of "modermity" is difficult to define,

it uoﬁid'clearly be inappropriate to use a large number of alternative
indices of the same underlying construct, Our procedure for the ssle-
ction of envirommental variables was to take those measures which were
relatively strongly associated with program output, but were notlhighly
associated among tﬁemselues. This process was undertaken in two staeps.
The Firét;:ih axaminétian of the zero-order correlation matrix ﬁrouidad
an initial uinﬁouing of fhe kay variables, and socond, whars it uas‘un-
clsar which variabhles should be used, a2 step-wise regression procedure

was employsd to select ths most important among alternative indices.

A szcond major kind of methodological issus is a specification
of the relatioﬁship to bs fitted among the variablas, Tha basic tachnique
used is that of multiple regression. Nﬁltipla ragression can ba used
with variables of a wide variety of forms, and furthermors, the relatione
ships among the variablss can be spacified in different wayss The

simplest form would be to uss the number of acceptors or some other
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indicator of output measured in absolute numbers, as the depandent varie
able, and to uséfapprupriate mzasures of the absolute numbers, as the
dependent ua:iable,‘and to uss appropriate measurgs of the absolute
quantities qF inpqps and tha absqlute_prevalence of some environmental
characterisﬁic as the independent variables. Specification of relation=-
ships in fhis Form_uouldﬂhaue given us a predictive equation for the
numbar of accaptors_eXpectsd in any region on the basis of the inputs
and the environmental characteristics of that regions We rejectad this
approach, howeuer, on the grounds that the number.of eligible couples

in sach areal unit uaries'greatly within each of the countries studied,
Thls varlatlon in the basic scale of a region has the unfortunate bypro—
duct that it creates a hlgh correlation among the potential indepandent

uarlables measurad in absolute numbars which could be used in the aqua=

tion, ‘Thus, it seoms necessary to adjust the variablaes to the scalg-of

a region, lFor example, an equation specified in absolute numbers may
look asVFO}louss

Acc = a +b SM ¢+ ¢ Lit + o
where.ﬁqc_= thé absolute number of acceptorss SM = the absqluta_nuﬁbar
of staff months of inputss Lit = thg.absolute number of literates; a,b,
and € are parameters to be estimatad, and g is the error term in the

' regressiaon,

Dng way to adjust for tHe scals of the region is to divide each
observation by ths number of eligible women or some other variable indie
cating population sizey Than an .equation in ratio form would look
roughly as followst

dcc 5M Lit
— == = ——— a—
W TR E topy te

whare the variables aro all exXprossed in ratia form.
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The sacond form of tha equatlon has the advan£age that couarlatlon_‘
éuhich would oLCUr amnng the number of staFF months and the number of .
iliterates across the dlstrlcts and proulnces Just becauss dlstrlcts and
'prouinces varied in papulatlon size uould be rumaued. In situations
uhere the uarlatlon in. scale is unlmportant, leidey uhere thoe populatlon
amung the arca units under obgervation varies very ;1ttle,'1t may not
' be necaessary to épecify tHe.relnEiQnships‘in ratio formg howevear, it'is'
perfectly appropriate to use tha'spécification whara there is any quastion
" of this klnd. In order'to predictlthe absaolute number of'accéptors?expacted
for any given region it is anly necassary to multzply the exphcted number
of acceptors per ellglble woman by the number of ellg;ble woman in the
dlStPlCt.T It is worth notlng, howsuer, that it is not appruprlate to
mix the uarlables measuring the absulute quantlty of lnputs or outputs
with ratlo measures of enumronmental characterlstlcs. Any such lelng
for tﬁe predictive.purﬁoées.Uhdér examination ﬁould_haUElﬁhe unfortuﬁata
affectuuf yielding predictions that were greatly affected by the scale

of a region.

The use of logarithmic transformations is an alternative to the
use of 'tatios for controlling the scales Thus the equations can be
esti@ated not in terms of thoe original variablss but in terms of their

' logaﬁithms. Thus,'tho estihating equatinn may look as followss

Acc SM Lit
1n = 1n a +b1n (Eu +c1n (Po )+

Thig specifitation has the advantage that thé'lagarithm tends to reducs
the extreme outliers in the data sst and to sliminate the facter of scale

sven more -completely from specification. The logarithmic form of the
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gguation, hdwauer, esgsentially involves estimating not the linear addi-
tive Qquatinn but a multiplicetive seguaticn of the following forms

B ,., ¢
Acc =a (SN) (th) a

£ B’ ‘\Pop

This Fcfm of equatiﬁn is often used in econamic studies of production,

and méy.bs highly appfﬁpriate for stuéias of efficiency. It makes poten=
tially passibls the sstimation of optimal patterns of allocation based

on the ﬁarginal product of a given input. Such estimatiuns.arE'less
ihtérésting in tne linéar form of the production relationship in which

the mérginal prcducgs afe canatant, Ths iogarithmic specification does,
however s inuolue‘scme.édditional mathematical complexity, and for the
program eQaluatinn issues discussgdrhere it is important to eXaﬁine.MQchsr
the relationshipe ara suFFicieﬁtiy‘strongar with multiplitive specifice
ation than with the additive specificatinn to justify the added cumplax-'u

itys This subject will be diseussed in Chapter IV,

A Final methodolpgical issue is the choice betivasn singia and
multiple squaﬁion approaches. The svaluator or researcher can sstimate
aither some measure o% output as the depandent uafiable or can estimafe
a set of simultaneous equations based on the recognition that the deter—
mination of output of the Family'planning program involves a relatiueiy
complex system of intérrelatianships. gssentially, the question is
whather the output of Family'planning programs can be thought of as
determined by a sep of indepsndént eonenoué‘Factors in the fﬁrm of
inputs and environmantal conditions or whether family planning ogiﬁut

itself or one or the other indspendent variable sets ars interrslated
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among themselves, The most important candidate for an alternatiug spai_
cification would seem to be the recursive é&stgw of the kind specified

in Chapter I, To test the validity of this possibility we have estimated
for the three data sets for which secondary analysis was possible, tue
equations measuFing thé environmental daterminaﬁts of family blanning

inputs,

For sach of the countries sxamined in the following pages, thsrév
is set of alternative specificafions of multivariate relationships among
the variables under axamihation. First, we astimata.fhe Family planning
output per eligible woman és'a Fuﬁction of inputs per.eiigiblgkmoman |
and the snvironmental characteristics specified in ratic forms Second,
we tesﬁydirectly_thelinF1UBnce of scale by modifying the original specis
fication to inciuda énlaxtfa term which meésures the scale directly,
Third, ws test tﬁe‘raiatibnship in log form by estimating ths linear
_relationéhip betﬁéen the log of output per eligiblé woman and thse log of
inputs per eligiﬁle woman and the log of the enuironmental.uariables.
Fourth, we test the same relatipnship Eut add the log of the scale effect
as a posafbla.thind type of indepandent determinant of log output per
sligible woman. Fifth, we examine the determinants of inputs,specifiéd
in ratio form, and sixth, we examine the same relationship in log forms
Thus, For sach of the thres qcuntrieslfor which secondary analysis was
done, six regressions are sstimateds 1In addition to the Philippines,
some additional regressions have been estimated to adjust For some diffi-
culties with outliers in the original sample of municipalities. In each

get four of the basic oquations assess multivariate determinants of family
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planning output, and two of the eguations specify the additional re-
lationship between inputs per alidible woman and environmental vari-
ables. The countries are discussed in the following orders Malaysia,

the PhiIippinea, Korea, Tamil Nadu State in India,

Malaysias
Table 3.1 presents the basic set of six regressions for Malaysia,

For_sach'Equation, the dependent variahle is specified and the regres-=

. .
f NP

sion.ccééficiants are‘éhown beside rslavant uariéﬁiés. Beneatﬁ aécﬁ Ire-
gression coefficient in brackets is a t statistic which can be used to
test the.hypo;ﬁeais'that the regressioﬁ“ﬁoégfgéiéntﬂiﬁ question is signi-
ficantly different than zero,. On the ling below the'QQUation'is prasent=
ad thé Rz, the:F-test for the'signiéicance of the equéfion as a whole,
the,zﬁmber of obseruatioﬁs and a measure of ths significance of the

equation as a whole., Finally, at the bottom of the page is a list of

the uariéblés used in the regressions contained at the top of thé’%abl@. _

.qu the Malaysia data sst, we have chosen to take the total ;;I;ries
per ﬂistrict as the measure of family planning inputs. In Eéuation Ty
the family planning inputs and the twp environmental variablas, the |
petcentage of the population which is literate and the psrcentage of
“fésidéncaé in the district served with alectricity, are used as inde-
bendent uariabies. These two variables are chosen from among a longer .
list discussed in earlier chaptsrs because they seemed relatively highly
relqted to acceptors per eligible woman in bivariate relationships aﬁd

because they seam to present somewhat different dimensions of moderni-

zations The electricity variable, while not important as a determinant
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TABLE Sr1: Multivariate Correlates of Family Planning
Acceptance in Maleysia

~don # - Model ; ' Test Statistics

. Ace/EM = 7.09 4+ .01 TSal/EW + .22 LitX + .001 ElectZ g2 = .300
' (1.03)  (387) (1.49) _ (0.02) " F o= 7.44
N = 56
. p £.0003
. Acc/EW = 4.10 + .01 TSal/EW + .22 Lit% - 005 Elect + .31 1nBW R? = .300
(.18Y (3.59) (1.48) (.06) (.13) F «5.48
N = 56
p < .001
4. InjAce/EW] = -1.53 + .55 LnTSal/EM + .28 lnLit% - .01 inElect® RZ = .452
: (1.67) (5.64) (1.36) (.13 F o= 14.27
. N = 56
p < .0001
b In[Ace/EW] = ~2.18 + .58 1nTSal/EW + .30 lnLit% - .04 lnElect? R? = .456
(1.57) (5.50) (1.44) (.44) F = 1:.68 :
' N=5
+ '052'2'3‘?“ p < 0001
5, 1Sal/EW = 3238.8 + 12.01 Elect® + 2.75 Lit% - 292.94 1nEW RZ = 258
. (3.34) (3.30) (.40) (3.04) F = 6.04
N = 56
p < 001
b 1nTSal/EW = 8.09 ~ .07 lnLit% + .45 lnElectZ - .27 1nEW RZ = ,272
(5.57) . (+25) (4.16) (2.53) F = 6,48
_ , N = 56
p .001
KEY ‘
1 TSAL/EW -~ Total Salaries per 1000 Eligible Womea
11 ELECTZX - Percent of families with electricity in fheir homes
LIT% -~ Female Literacy Rate
it - Number of Eligible Women

111 . ACC/EV — Total Accentors mer 1000 Nligible Women
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of acceptors per eligible woman, is éigﬁifiéanﬁ as a“determinant <f
the total inputs into family planning and thus can be thought to be an
important -détarminant within the: yistam taken as a whole rathes than in

the' First. fous ‘specific equations.

Théfﬁirst equatiun‘suggeéts:théb tha dominant determinant of

accaptcrs pef allglble woman.;is the amount of total salary pen;ellglblﬁ

ey

woman" The measure of the proportlon of the populatlnn mhlch is llterate

Dol

is;shonirigantly, selated to the numbE#*uf“aeaathQSJnéﬁ eVigible wmap, at
the teﬁ per cent’ lavel, but is not as strongly related as one might have
hypathesiagd._ Moreover, tha proportion of househalds with electricity

is-not at®pll asesciatad with thelnﬁmbér of acceptoss per sligibile woman,

The level of explanation fop”thefﬁauéfion taken as a whole is gignificant

R S
AL -

but not extremely highe

Alternatlue sp901flcatlons increase our undarstandlng of these
pes. -

relatxnﬁ%hips somewhat. Tha second BqU&Eldn,‘FDr aﬁfmple, shows that, the ,
. ool / & o b
numbér e?“acceptors per ellglble woman is not slgnlflcantly related tc

the log mf'the number of ellglbla women taken as a measure of scale.

This suggests that any.. scale eFFects areigiraady gqp@u:ed in the orlginar
3p901F1cHt10n of the relatlnnshlp as a ratio. It may be noted, ﬁowaver,
thaﬁ the addition of the scale variable has ths -effect of reducing the
siia of the constraint term. The third and fourth eguations in the basic

set indicate that: the overall relatlonshlp among the uarlablas is greatly

strgnghho??d when the undsrlylng relationshlp is daflned as multlpllcatlua.
Sy

The R® for the eguation 1ncreases Frnm

1.30 tc .45, afit the strangth of

the relationship betwesn the inpyt: variabia and the numbar of acceptors
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pe; eligible‘moman is considaraﬁly-increased while thefsignifi;ancq
o?jthe envifonﬁental uariabies:ramains mych as it waé in the non=log
specifications The increase in-thazﬁz is largely a function of the re=-
duction in: the amount of uariancé to be explained in the log transformed
depandent variable, and is not diresctly comparable with thea R? in the

first two equations in ths sst.

Equations 5 and 6 show the relationship betuween salary per eligible
wumaﬁ.and thg énuinunmental variahlss, the proportion literate and the
proportidﬁ served by slectricity, and the scale variabls. It is seen that
tha.proporﬁiﬁn having slectricity greatly influencé tha--amount of expernde
iture per eiigible'ﬁoman. Thus, while environmental variables have a
weak direct impact oanhe number of family plaﬁnihg accepfdré'per Bligim
ble woman, they exert a stronger indirect effsct through their %nflugnqé_
. on the amount of inputs per eligible woman. For reéearch purpoéas, the
total influence of environmsntal variables should be calpulated as t;e
sum of thess two separate influancas.1 For the predictiﬁa purposes of
this monoéraph,-givsn that the system is recursive, the predictions from

equations 1=4 can be appropriately used for the assessment of efficiencys

The basic results contained in ths six equation support the
general theoretical framework established in Chapter I, Both environ-

mental and'input variables influence output per eligible woman. Thers

1Communality analysis suggests that about 10% of the variance in
acceptance rates can be attributed to envirommental variables, about
27% to input variables and a negligible amount to the number of eligible
wWOMEne ) '
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are other guestions that may well be asked. For example, it would be dee
sirable to break down the input variable into the component inﬁﬁts and
tast for tﬁé influence of ‘gach of thesé-constituent g2lemants aon output.
This is difficult to do, for while the data set for Malaysia is unusually
complete, it seéms.that.the different designatigns of workers are not
all represented in 8ach of ths districts, leaving a large number of zeres
specifiad in ths data set. A log specification_uould seem to be most
apprgp;igte'fpr tegﬁiqg‘this more complete relaﬁionship, but log estiw
mation is not possibls ih situations whers some of the variab%es‘haue
zero valuess Thus, for the Malaysia datalsetrme have not atpgmpted
this more detailed broakdown, It has, howeuéf; béan attamptéd“?or the.

Philippine data set which is discussed next,

The Philippinass

‘The Philippine case differs fram that of Malaysia in two important
respects, First, the unit of analysis for Malaysia is the district
while for the Philippines it is the municipalitye The menicipality is
@ louss level adninistrative unit than the district, and as one might
exXpect, it is characterized both by a smaller avarage populatidn and by.
a larger uariénce in ths population of the indiu;dual units, A greater
variation of the populafion and other attributes of the Philippina
municipalities suggests that for some purposes it may be desirable to
use a restricted sample for analysis, The study of efficiency and the
delivery of family Planning services over an snormous rangé'o?‘structurally

different administrative units may not provide great insight. In fact,

it may interject a source of error into the estimation of the basic
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regressions which are used to construct measures of efficiencys Second,
in the case of the Philippines, it is possible to present an analysis

of the determinants of family planning acceptance using a much more dew
tailed breakdown of staff inputs than is possible for Malaysia, As a
result of these tuwo differesnces, empirical analysis of the'Philippine
case involves the exploration of an even larger rangs of possible speci-

fications than does the Malaysia set,

Empirical results are presented in Table 3.2, For conveniencs,

we have kept the anbering of the equations analagous to that in Table
2.1 which refers to Malaysia, UWhere the additional complexity of the
Philippine case is sspecially relevant we have introduced variations in
the table which are numbsred alphabstically below the major numerical
heading. It should be noted that it is possible to estimate many more
relationships than are shown in the table. Those which are shown relate
to the somewhat limited sample for which the estimation procedurs seemaﬁ
most appropriate, and have been chosen to be consistent with the estima=
tions which are used in the following chapter. The alternative spaci- -
fications of ths model are shown to make claar how tha choice of these
basic equations has affected the result. As before, definitions of the

variables are shown at the bottom of the tablg,

Thé dependent variable in Eguation 1 is the number of acceptors
per thousand married women of reproductive ages. Staff inputs are maa-
sured by the total number of staff months per eligible uomah and environ—
mental conditions are measured by level of municipal income and the infant

mortality rate. Both the staff inputs and the environmental variablas
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R 17.66

Test

Statistics

2

. R® = .300

R = 92 '
p < .0001

Rz = ,368

F = 12.66
N = 92
p < .0001

RS = .575
F = 12-25

N =92

p £ .0031

2

R° = 373
B =14.11
N =100

= .376
N.= O

p < L1001

RS = 441

SR 17,19
= 90

p < -000.

RE = 554

F=1.32
N o= 3
p & W10
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iquation # Model | | Statistic
©4.C.  In[Acc/MWRA] = 3.80 + .66 in[MD/PWRA] + .18 1n[Rur/9RA] + RE -
s - (7.41) ~ (4i01). (2.60) F =13,
.09 1n[Mid/MARA] ~ .10 In[Mot/MWRA] + '““‘-sgt
(.67) (1.88) L
.08 1n[Muny] - .09 1aIMR + .13 ImMVRA
OB n(1a20) ., (2.09)
5. GSTMO/EW = 73.22 - .05 IMR + .03 Muny - 17.83 InMWRA- R? = .2
S (12.25) (1.35) (.54) (4.98) . F = 9.7
- N = 92
p O
6. 1n{SSTNO/EW] = 4.45 - .09 1nDMR + .04 tafMony] = LR
. (8.38) ! (lgg) ,." (0&4) . F = 907
.40 1nMWRA N=o2
(5.05) P
SKEY.

I -MDIMHRA - Doctors Months per 1000 Marriéd'ﬂbmenrdf quxoduétive Age

KUR/MWRA — Nurse Months per 1000 Married Women of Reproductive Age

MID/MWRA - Midwife Monthe per 1000 Married Women of Repréductive Age
MOT/MWRA - Motivator Months per 1000 Married Women 'of Reproductive Ase

TOJMWRA - Total Months per 1000 Married Women of Reprqduptiverﬁge;
II  IMR - Infant Mortality Rate o _—
- MUNY = Municipal income, per thousand e
© M4RA - Married Women of Resruductive Age, in thousands

_Iil‘ ACC/MWRA - Acceptors perIIOOG‘ma:t1§¢ women of reproductive age
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are significantly related to acceptanco, The influence of tha aggregated
‘staff ‘varisblp is somewhat greater then that of the anvironmental varie
ables bﬁf”both affect-thé‘leuei'of:aCCEpﬁanca. The amount of uéfiénéé
sxplained by the equaﬁioﬁ]is'fblatiuély 1imit3dﬁﬁgt the overall ralatibn;
ship is'highiy¢éignificant; CTE will ﬁernotéd that the sample size is |
92, Eight units ha&a'bséh E1iminatad from the-éaﬁpls becausa they pre- “
sent axﬁreme outlisrs in terms of the number of ‘women of raproductive
age ot on eithsr the depéndent variable or the input variable. The
gquation sgt'uﬁds:'héading‘z‘reprasantg.the same estimation miﬁh ﬁhe'
provision mads fbr.thq affects of scals. It will be sesn iﬁ Eguation 2R
and all of the other equations, that when provision for acaie is added
to the aquétinn'ﬁha affacts of the Bnuirunmantal variablaé aéé séﬁémﬁéﬁ  ‘
reduced and the auerall leuel ‘of explanatien of the aquatlcn is 1ncraa3€d.,-r
Thus, in contrast with ths situation in Nalaysia, tha gize oF the popu- o
lation to ha serued by Famlly plaﬁning within an admlnlstratlve unit hast  :
a smgnifloantwlmpact on the rate of acceptaﬁce. In thls cass, the .
larger the" pcpulatlon to be served, the largsr the accaptanca rats.. It
will be nated that we have' estimated the scale using the natural log7uf
the number of harried women-of reproductive ages, Esaahtial;&'the sama
result would be achieved through the uss-of the untransbrmed numbér oF-r
marriegd women af reproductlue ages, but the log transfarmatlon has the-
advantage oF neduclng the impact of extrema outlicrse Equatlen 28 shows
the relationship between the accaptance rate and input uariables and
enu1ronmental uariabl s when the former are bcrken down intd their basic
componentss It will be sesn that by uszng tha breakdamn af staff inputs
by designation in this equatlon, all four types of‘inputs arc signﬂficantly
Telated to the acceptance rate, although it must.quiéhly'be observed that

while the number of motivators psr married woman of repraductive ages is
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significantly _
/—elated to the acceptance rate per thousand married women of reproductive

ages, the ralatlonshlp is in the reverse ‘direction of what we might anti-
cipate. The fewer the mntivators’per married woman of reproductive ages,
the higher the rate of acceptance. 1t will also be noted that the i

for this equation is eignificantly greater than it was in the aérlier
specification dt the equation, One could expect.an increase in the q2
just on thé basis of the existencg of more parameters in the equation, but
it is notawobthy that the'increasé signalled hera is greater than that
required for statistical significance. The breakdown of the staff input
uariablé.into lté component parts significantly increases the level of
explanatiﬁn, Eduationlzc shows the same éstimated ralationship with the
full saﬁgf;'of'oné:Hundrad:ﬁunicipalities. It will ﬁe seen that the
general magnltude of the coefficients and the overall significance of tha -
relatlonshlps 13_51m11ar to that of Equation 2R The axceptlon to this
pattern is the_coefficient of munitipal income which becomes statistically
insignificant and undergoes a sign reversale Moreover, a detailed exami~.
nationxof the rasiduals suggests the axistence of a numberubF extrams
outlisrs mhicH maks the full sample inapprupriatélfor'use in the develop=
ment of éfficiancy indicas. iThls problem will be discussed further in

the next chapter.

Equatlon 3A shoms the same relatlonshlp estimated in Equatlon 1
except that the ralatlonshlp is spac1fled in log.Form. The general
pattern of the relatlonshlp is as before, but its ovarall strength is
increased, Eguation 4A estlmates in double log form tha sama relatlonshla

speeified in Equatlon set 2. Here again, the gensral pattern is similar

to that in Equation 2, although the significance of the coefficients is
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in most cases increased and at the same time the overall strength of the

. ralationsﬁip isiimprbuad. Equatioﬁ'dB'sHb@sﬁthg ralationship in doubls
log form with thelbrggéﬁéﬁg‘of'ths,staff ib?”? ugriaﬁléé iﬁﬁc its consti-
tuent elements, In this pase; thgﬂ2 reacﬁ§; the hiéﬁesf;leﬁal ih this
set of equations with 55 per cent ofithe uariance bsing—expla;ngd,. The
individual coefficienté follow a aimiiar.pattefn to that in Equation 2B
with relatively miﬁor exceptions, The coafficients for MD and nurse
inputs are statistically significant whils the midwife input is note

The motivator inputs ars once again significant in the wrong direction.
The environmenﬁél ﬁafiabiésJare'natﬂsignificaﬂtly.relapgdigith acceptance,

but the scale variable is. Equation 4C shows the:relationship estimated

for the full sample.

“Equations 5 and & hava:éhs staff size per eligibls woman as.the . o
dependent‘variabis~and the basis set of enuironmentéi-and scale uariébles-vc
as the independent uariabfés.' Iﬁ tﬁis case it is.séén £hat the Coeffici~ o
ents of the: envirocnmental uariabies afe of the hypothasized sign but ine 7
significantiuhile the influence of scale is highly significant, ‘Thus,
the larga'municipalitieé tendﬂfo haue'bropnrtionataly lafger_staffsf
Scals influences acceptance ratas-ih'tmo'mays, then, First, directly; 7‘

and sscond, indiréctl?, througk-1its influence on staff size.
Koreat -

The ¢a§a-oﬁnkbrea'sbands in interesting contrast to both that of
Malaysia and the Philippiheé. Most impcrtaﬁt, the.ihfluehca-of scale and

anuironmental variablss is sffective in larﬁelméasuré indirsctly through'

the determination of the size of the budget per sligible woman. Ths basic
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ampirical results. for the case of Karea are presented following ths same

fPormat used for Malaysia and the Philippines.

: Equation 1 5?’Tébls-3,3;shoﬂs_the determinants of accaptafs per
aligibié‘maﬁén; The most centﬁal rosult inhtﬁis first equatiﬁn'is that
the bﬁdgat*p;r eiigibls woman and the number of mother's club.mambars
per eligible woman are ths two dominant variables in the systém. Income
per capita ahd farm percentsge representing the environmental variables
have some influence but it is less than that of tﬁe input variables, It
shauld be noted tha£ income per capita is inversely related to ﬁha
number of acceptprs per =ligible womanj ths higher the income per capita
the lower the number of acosptors per sligible womans. The percentage of
the population living con farms is positivaely related to acceptors per
eligible waman suggesting that the more rural a given county the higher
tha acceptance_rate. This;last result is, however, not statisticélly
Qignificant; Both of thase enuiroﬁmental variables are related in the
opposits directian of what one might énticipate fram the basic theory..
Eqﬁatiqn;g leévas the gentral result largaly unchangeds The in?lugnca
of scaie on the level of sxplanation is small, In general, the equatidna
explain about 46 per cent of the variance of the number of acceptors

per eligibla woman,
. L}

Restating the equations in double log form changas the .goeults vary .

little, With the change to a log specificaticn, the percentage facm

variable changes direction, but the central rasults are'not changed,

‘Equatiqns 5 and 6 provids considerabla insight into the overall

Aworkings af tha Karean system. In these aguations, it becomes clear that

[



'TABLE 3+3: Multivariate Correlates of Family Planning
Acceptance in Korea

wation ¢ . Medel

1. ACC.EM = 17.87 + .004 BUD.EW + ,004 MCMEM.EW - .01 Y.PC +
(8.99)  (6.08) (3.41) (2.48)
.01 FarnX |

2,

3.

4.

5.

6.

(. 65)

ACC.EW = 6.78 + .0} ‘BUD.EW + .004 MCMEM.EW - .01 Y.PC +
(66)  (4.86) (3.46) (2.69)

.01 FarmX + 1,01 1nEW

(.42) (1.09)
1nACC.EW = 1.56 + .34 1nBUD.EW + .03 1nMCMEM.EW - .16 1nY.PC =
(2.76) (6.49) - (2.1 (2.71)
.02 1nFarmy
(91)

1NACC.EW = .92 + .38 1nBUD.EV + .03 1nMCMEM.EW - .17 1oY.PC -
TTUGsey ey (.o (2.80)

.02 inFatm® + .04 1nZW
(92)  (.78)

BUD.EW = 6965.2 + .26 Y.PC + 5.42 Farm% - 602.11 1nEW
(17.14)  (1.21) (5.83) (14.26)

1nBUD/EW = 11.14 + .002 1nY,PC + .08 1nFarm® - .43 lﬁm
.(26.74) (.03) (5.31) (15.26)

KEY
i BUD.EW - Total Budget per 1000 Eligible Women

MCMEM,EW ~ Mother's Club Membérs per 1000 Eligible Women

11 FARMT ~ Percent of Population on Farms
Y.PC - Income per capita
EW - Number of Eligible Women

IIT  ACC.EW - Number of Acceptors per 1000 Eligible Women

Test

Stat ueiu

R « .45,

F = 36.7
N+~ 181
p 0001

R® = .458

F= 29863
N =181

R? = 446
F = 35.40
N = 181

P - 0001
2 o 448
? e 28,38
N =18
p 0001

2% « .720
F =« 156.95
N = 187

P 0000

Rz - 0791
r = 231.37
R = 187

p 0000
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tha cnvironmental variables have = .strong influcnce on the amdumt "ef

budget per cligibls woman. ﬂlsg’ lttm$'1mbortunt Aaretdgnize that the

gL ls-f\ 4 ' Sy b
amount of budgae$” iéluury closely re lated to the size of the population

in a given county. Thoe larger the papulation oF the county, the smallﬂr o

v AL ‘
the*Uddgeﬁ per aligible woman. Thus, all dn. all,w@é“h%u £y syst&miuhere
Y .‘t"l' (e i

the ;nfluencc of scala" harrablus is foitt host strongly lndlraétly through

. !
.‘v

thH detcrmln tion of the budget per =ligible weman and not dlractly as,

%nﬂthe.gase of the Philippines,

I A

The consrast betwsen Ehefresults For the Philippines and Malaysia

and thosn for Korea suggest the nzed to sxamine the “pProprlateans :of thé’
. e e .
undLrlylng model for Korcaa In tnls mork wesdre assumlng £hat the number

DF staFF and other resaurcps on the one ‘hand and the enu1rommental charae=
_cteriétids;pf a region on the other hand are the constraints which work

to limit the number of family planning accapbdré?f.It is assumed that,
; PR
given these constralnts, the loual arogram m“nagement ﬂnd staff seek to

max1mlze the number of acceptors, In this case, houeuer, tho vory. strong::.

LI . . “ - ‘ - - : . s ".‘. \‘ N

level of association betwgsen budget per pligiblo:afoman. and’icceptors per
o kD ‘ PR R .

eldigible woman, in Equations 1-4 and' betuoen the enQironmental and scale
LA ‘o
variables? anﬁ budget per cligible woman in Lquatlons 5 nnd f suggests thwtg?

.(x
e I'*i

an alternative mechanism may bg:at mork. In K@rya the ax1stenca of a
system'of tafgéfg may prouide‘the explanations. The sizc of a target in
\¥.--

a county 18 i Functlsn of the environmental variables. For oxample, the
target is larger for those counties with a larger abédiutoe populatlon hut
’r,! 41y

there is gengrally a reduction in the SlZQ of targets pvr b;;glbla Woman

in the urban and more devulopﬁd argﬁs Hn thﬂ gruunds that thesa 1reas
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have a lower lovel of fertility already, The targets are administratively
associated with a giﬁéé‘hudgét that .is the sign of the targgt détarminas
the budget. Moreover, it seems to be difficult for local aaministrators
to permit the nuhbéf'of‘acceptors.to axceed the number that ares budgetsd,
and the targets are set sufficiently low so that they are Peasible for a
large propobtidn of the counties. . As :a result, during ths last part of
the budget ysar of the time psericd under.examinatign situations aross
where little family planning work was dons because targets had already
been achieved and the budget was exhausted. . It is also relatively diffi-
cult to ottain incresases in ths budget which would permit an increase in
the county budget. Thus, taken.as a whole, -the system in Korea may be |
one for which the causal relationships ars quite different than those
postulated in the original model.or than those which exist in mala;sia
or the ﬁhilippines.”‘This'diﬁfarancagisJnnly partially reflectea in thé
statistical results, == - : o

Table 2,5 D presenﬁs tﬁe mulﬁi;ariats correlatas of family planning
accaeptance in Tamil_Nadu. .Tﬁe‘basic Format_of this table differs from
that used for the othér‘thrée countries, since the data on PHCs from
India was not avéilable:to do a reanalysis so that the format of the tables. |
coyld be the.same in all four Eéées. The Indian table includss more types
of Qariahles and a finer breakdown of the varisus catsgories éf the vari-
ables such as staffing-than is characteristic of the other tablas presantsd
in the inter-country report, Noﬁetheleas,_the basic pattern of relatione

ships is clear in the table. Both input and environmental variables have
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some wffect on fha number of acceptors per eligible coupls, The strength
of thé rejationship is, however, not very stronéAgiuan the largs numbsr

cf uariablésiwhich haué bean used in the ragressian.‘ This result is the
equivaient aof the reéﬁihé for Equatimn 3 andktha.ather cumpunenté of
Table 2,5; We do not haué the material for regrsssion of the absolute
numﬁar of acceptors on enuirnnmental and staff monthis, although the fact
that PHCs in Tamil Nadu ténd to bes more ﬁumqgéneous in siza than are ths
areal unité studied in the ather countries suggests that estimated equaw
tions equivalent to sguations 1 and 2 in the other tables‘would not show
as strang a lavel of associztion between inputs and autputs as was
axperienced in the other studies, As discussed in earlier chapters, the
Indian casa is somewhat diFFerent from the other countrias! since the
‘periad Qnder observation wéé charactexized by the use of GAnsiderabla
respurces outside of tha Family plannlng pProgram for the attainment

oF Famlly planning goals. Since those resoqr;as ara not adequabely
measured by the input variable, it is expe&ﬁed that the level of assﬁciﬁ‘¢'
ation in the Indian cass would be less than in some of the other
countricss Mobilization of gensral developmant resources and ths rosult-
ing influenca of family planning workers per se has undoubtedly had an
important contributing =ffect in the generation oé family plamning
acceptors, but the underlying bshavioral model for this kind éf situge
tion differs considerably. from that describad by the other thres countrizse
This undgrScores the need for a careful examination of the causal patterns
uhich';aad to Family planning acceptance as a necsssary precondition

For the eatablighment of an gvaluation system, and sspecially as a precon-
dition ta the establishment of an svaluation system which makes major

uss of inputeoutput relationships.
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Each of the four countries yields results which haue a number of -
unique Features and .some fsatures which’ are shared in common. All are
characterized by a situation in whlch both anulrnnmental and input vari=

K

ables influenca acceptance ratess The magnltuda and the maqhanlsm by
which th;se 1nFluances operate, however, differs From ona country to
another. The 1mportance of different causal machanlsms in the thres
countries should be stressed. In terms of the path dlagram prasentad in

Chapter I, contrasting situations of Nalay31a, the Phlllpplnes and Korea

can be diagrammed as followss

I/Ew , . ‘!-. W ‘,I m
Malaysia

Philippines

1n the diagrams the éibﬁifiaanaa of a giuan ralatinnship'is indicated by

the number beside’ ths arrow uhlch 15 the probability that the partlal

h

affects which are ahown is zero.._ln lnstancas where multiple uarlablas
are involved, BeGe anu1ronmental aarlables in Malaysia - the numbsr lndl-
cates the significance 1svel of tha‘uarlabla with. the best fit. In“all
three cases, tha dlrsct assoclatlon between inputs and’ outputs is hlghly
significant, The influence oF tha.anuxronmental variables’ 1s, however,

more diverse., For convenience, lt is helpful to divide the environmental

category of variables into the scale variable and the larger and more
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genaral_categcgy,oﬁﬂenuironmantal.uariables.' In the case of Malaysia,
enu%;qnmem;a;ivariaples-haue.a weakly significant direct relationship

to output, but scale has no such effect. Both measures oF‘thé anviron=
.mental characteristics of an administrative unit ‘are signifihantly felated
to inputs. Thus, in Malaysia, the indiract'aFFécfs af enﬁironmhntal
variables outyeigh the direct effects, In the tase of the Philippinsé,
both environmental and scale variablés are related directly to output

but the affesct of scale is particularly strongs Scale effect of‘tha'
snvironmental variables is significant, but the indirect effect of.écale
is again strong, Thué in the Philippines the population of eligible

women exerts a strong direct and 1nd1ract BFFect on output. In the cas&h;
of Korea, ther; is an entlrely d;Fferent pattern.V There is a strong'xif
dlract effect of enulronmental Condltloﬂs on autput per eljgible moman,

but the scale variable has no significant direct impact. On the other

e
PR B

hand, the'scélé variable is extremely strongly related to the level qf
inputs per ellglble woman. Thus scale is an extremely important variable
in the system, but uorks its way entlrely through the indirect paths

In discueéing these ralatlonshlps, lt would be emphaslzed that. both the
1nput and the output uarlables are deflned throughout as ratios where

the denamlnatnr is som; measura nF the number of ellglble woman in a
Iregion. Thus, uhen we speak of scaie we are refqrrlng to the signifie
cance of effécﬁs béfhnd thhsa that would be agshciateq_withﬁan increass
-in the totéllnumber‘nf hccehthf& in proportion to any incrgasg,in the

number of eligible women in a region.
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A negative coefficient on the scale.cariable implies that the
shift from small units to larger units is asscciated with a decline in
the rate of acceptance. A positive scale coafficient implies the oppo-
site, that larger administratiua‘units have higher ratss of acceptance
than smaller administrative units when everything elsa is held constant,.
The general importance of the scale uariable'and its sspecially strong
importancs in the case of Korea suggests that we should be cautious to
examine fhe policy framework in which family planning is undertakan.

As discussed in the case of the Korea results, the strong indirect re-
lationship would seem to reflect the establishmant of a policy on the
part of the kcrean authorities that Korsan administrative units with
large populations will be less intensively served by the family planning

pregrams than those with small populations.

The diversity of rasults among the countries underscores the
necessity of adjusting any gvaluation mechanism to the characteristics
of a given situatiofe We can neither assume that we can find a single
rule which will operate under all countries or sven that all of the
observations within a given country can bs easily dealt with using
anyrparticular analytic frameworke Nonsthelesss, the results are strong
enough to suggest that this general approach may provide a point af
departure for the analysis of efficiency, which is the subject of the

next chapter.



" CHAPTER IV

‘Some Measures of Efficigncy for Family Planning Programs

Efflclancy is a concept of great concern to evaluators. This
chapter descrlbes alternatlue me asures of efficiency For the four partl—
cxpatlng countries in this 1nput-output study. Thres different types
of efFiclency measures are 1ntraduced. The Flrst two——-productluity
meagures and cost-af?ectlueness maasures-—-—are closely relateds Produ-
ct1u1ty measures of efficiency are defined by the rat10 of output to |
input, 240+, the number oF acceptors per staff year for a gluQn typa of
staff. Eost-effectlvenusé measures take the form oF costs per unlt of
output. These tuo mgasuras are strongly related, aspaclally in those
cases where the ccst of stafF time is the maJor componant of the budget.
An alternative approach ta the measurement of afflclancy is derlued
from éhe theory of prOdUthDn in the arsa of Famlly plannlng, whlch wus
presented in Chapter I.- It takss, the Form of the ratio of the leFer-
ence batmean ubseruad and expected output and the number of eligible
womsn Tesiding in a given area, The chapter is divided into thrase pauts.
The first section deals.with'prodUCtiuity and cast-effectiveness measures
while the second focuses on alternative measures of efficiency. The last
part of this chapter explores the relationships betueen_the various

measures of efficiency and draws some tentative conclusionse.
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A, Productivity and Cost-Effectivaness Measures of Efficisncy

Tha simplest measurss of productivity mgﬁ;d;take.the,Fafﬁ bF'é
ratio betwean tha.numbeyﬁmf unit; éfrauthpt aﬁd the rumber of units of
some spacific typa of input, such as number of hours of staff time an
extension worke The gréatest difficulty with this general approach
to productivity is that the ratios are only interpretabls when they
follow from a discussion of some thecry aof ﬁroduction. Difficultises
gan be af §aueral farms, Dne_difficulﬁy is that in a complax organi-
zation with a number of different typas of output, for axample the users
af different typeétoF‘qnntracaptiues, there may be only a weak relatione
ship betméen a particﬁlar kino of input and a particular kind of cutput.
For example, the number of hours of inpug-of male family planning sxten~-
sion worker time may have little rslationship to ﬁﬁe number of female
methndiacceptors in thé Indian program, A second problem is that in
~_somne éensé autput may be a function of the entirs organization rather
than a sub=part of the organization, and praductiuity measures based
on the raﬁio of output to any given typs of persconnel may nat adaquately
deal with this reality. With either of these atove-mentioned difficul-
ties,lit is possible to construct ratios, but ths ratios which are de-—
fined may not be very useful measgures of efficiency. In fact, thay may
be positively misleading sincg they attribute output to categories of
input,tn which they may not be causally related. Nonstheless, if inputs
and outputs are definsd broadly snough, productivity measures may be'

very helpful in assessing family planning programs.
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TABLE 4 -1

Measures of Productivity and Cost~Effectiveness’

A. Malaysia |
A N Minimum Maximum  Mean Std. Dev.

Total Salary per - 56 13.36 109.82 36.74 16.87
Acceptor .

Total Accentors per 56 - 41.33 321.00 125.26 @ 51.47
Staff Year .

'B. Philippines
N Minimum Maximum  Mean  Std. Dev.

Total Acceptors per 100 2.20 41.30 8.68 6.29
Staff Month ,

. K¥orea
. N Minimum  Maximum Mean Std. Dev.
Budget per Acceptor 193 29.78 174.14 - 67.74  19.68
Acceptors per Mothér's 183 017 9.68 43 1.07

Club Member
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&aatqaffgg§}¥$gggﬁﬂis an alternative measure of efficisncy. As
da’productivity_measure;,.ggét—affectiuéggaé:hé%shiéédtaka the farm
of\a-ratio between‘inputs and ocutpyts, but in this case the ipput is
measurad 1n money “Eurms at her, thap 15!5&fsiCal input terms.'.%ﬁhs;
productlu;ty meaSUras ﬁake the. Form D/I mhara 0 is a measure of output
and inputs, I are ;gagﬁied by hours of sgg%F time éfqégﬁ;?équaualent
| measura, Cost-affectlueness msasures, o; the nthar hand take the
form of I/0 where in this cass the inputs are measured in costs, 840,
ﬁha total salary budget oF-a=§amily planning clinic. UWhere costs and
=phys:.ca]; inputs’d#é albseyyrqaLatad these two measurgé wiil haue a racim

procal relatlonshap£4 ac e 6
e 0itE :
. o {"“‘l --"-_-1:,_‘_7: T oo
Table 4,1 shows the descriptive statistics Fgt''sdhe measures of

pfuduutiuity and cost effectiveness for Malaysia, the Philippines and

.......

LM ne
varleq'From 41 to 321 wlth a mean of 125 acceptors per staff member per
LRy Sir
yeary: In the, Phllippines the uarlatlon is foon 2 4o 4. .acoeptors per
LI0. cay .
staff momber per month with a mean of ninge 7

For:Korea and Malaysiz we have measures of costiaffeﬁtiuanass fcr
the local administratiua unitss The descriptive statistics for these
. ‘measures are shoun in Table 4.1, The salary cost per acceptor varies
from §M 13 to $M 110 in Malaysia, Thus, the ranges of variation is quite
large. There is also considerable variation in cost per acceptor in

Korea,

It is tempting to try to make comparisons among the four countries
in terms of their productivity or cost-sffectivenssa, but it should be

romembered that the four programs are very different and productivity is
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anly one mgasure of prugram:auccess. Iﬁfis‘more appropriate to attompt
to make comparisdng?éﬁéﬁ@”theérégianal,suﬁ#nhitsfwithin{aﬁgiVGn.natiunal
programe Here alsoc caution must be axercisad, fﬁr as diswssed in
Chapter I, neither..cast. minimization nor:produphivity maximizaﬁion is

the pverall goal of wost programsa...Sub-units work ﬁnder very aifferent
environmontal conditions, and soﬁawhaue higher ccmplamanfs of staff thanf'

othors,

Tahles 4.2_to 444 show somebof the variation-dn producﬁiuity anck

s
r oo

costea FFectlueness for leFerent enU1ranmental and lnput Comblnatlnna¢

Eﬁ{@ach.gasgfghe'lnput and enui@gpmgntal variables haue baen trichoto@ig%d

PR ' Vi

“to array thé--obSar.uations into n'i'n'e cells. For sach' cell the shecified

S

:p?oﬁuctiuity pricost=effectivefdss ‘maasure has bgen oalculated. It will

(n LAY

be observed that these cell means vary with chandéé“in inputs and envi-

ronmental conditions.

On the?basis.of the dichssioh of Chaﬁter I, hlgher costs per

acceptur or lowur ‘Dutput per unxt oF 1nput uod}d b engctad in those

\-’!
N Y

ragions wheny Famlly plannlng 15 puroubd morae intenmsively., Similarly,

regions that .aTe More modaon uould be expectad ta bz more responsive

to family ﬁlanning; consequently; they should'haue a lower. cost per

acceptor u: a higher DPDUUCtlUlty pEr WOTKET For any given lesual QF

b
& .
s.,_._ 5 T_“

1nten81;y Qﬁ,famlly planning actiuity¢ These ©RBults are not derived
on, the basis of "the characterlstlcs of the rhglﬂﬂal organ;;atlons
. fl s T e

the natuté of the potontiél-demand for such*Services in the community,

It is assumed that the most highly motivated individuals or couplcs
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Table #-2: Variation in Cost-effectiveness and
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Productivity as a Function of Environmental

Cost-effecl:iveﬁeés:

' and Input Varisbles - Malaysia

'A' " R
Dependent Variable: TSal/Acceptor
Literacy %
10 w HIGH
10 28.78 23.21 33.11 28.69
(9) (5 () (20)
MED 38.37 29.97 24.37 33.39
(8 ) (1) (18)
HIGH 53.15 45,60 48,58 49.02
- (5) (5) (8) (1_8)
© 37.8B1 32.30 40.78
(22) (19) (15) R = 56
B. Productivity: ‘ S o
Dependent Varisble: Acceptors/Staff Year
Literacy 2
10 MED HIGH
L0 145.25 171.13 137.65 149.44
= 9 (5 (6) (20)
MED 104,57 147.35 147 .44 128.3¢
(8 (% (1) (18)
HIGH 87.54 90. 24 103.35 95.32
(5 (5) . (B) (18)
117.34 138.58 120.01
(22) (19) (15) K= 56



staff Size/EW

15

. Marginal

Table 4 -3 s

.  Municipal Income

-1, Acceptors/Staff

Var:l.at:l.on in Productivity by Environmental
and Input Variables - Philippines

(26)

» MED HIGH
6.50 8.75 17.95 11.79

| (10) (9 (13) (32)
7.59 7.69 9.54 7.96
(10) (15) (5) 1(30)
4.87 6.00 5.41 .5.36
(13 (9) ) © (30)

- 6.19 7.52 12.48
(33) (33 N =92
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Table "W.-4: Varigiibq in“éosi;szectiveness and Productivity
: as & Function of .Environmental and Input Variables-
Sl

Cost-effectiveness:
Dependent Variable: Budget/Acceptor

Farm r 4
HIGH MED L
66.02 54,93 . 51.34 53.33
(5) a0 - (40 - (55)
72.01 69.24 65.36  68.36
® (34) 200 (62)
100.15 83.80 77.75 81.90
") (18) (39) (64)
60.56 71.16 72.96 N = 181
(55) " (62) ‘ (64)

Per Capita Income

7 MED HIGH

58.52 51.02 52.37 53.33
(11) (11) (33) (55)

'Gi-34 69.52 78.65 . 68.34
(22) (29) (11) (62)
83.16 80.06 82.52 81.90
(34) (25) (&N (64) }
72.05 70.45 61.34 N= 181

(67) (65) (49)



Budpet /EW

Budpet /EW

B. Productivity:
Dependent Variable: Acc/MCHB

B ok

2

|

15

i

75=43

| Table 4-4: _(continued)

Farm %

HIGH MED L2

.13 .13 1.34 1.01

(5) {10) (40) (55)
.14 .10 .86 .21
(20) (34) (8) (62)
.09 11 « 51 .15
(3%9) (18) (7) (64)
1.18 11 11 N = 181
{(55) (62) (64) .

-Per Capita Incomé

Lo MED BIGH

42 .53 1.37 1.01
(11) (11) {33) (55)

.27 .11 .34 21
“(22) (29) (11) (62)
.15 10 41 .15
(34) (25) (5) (64)
.23 .18 1.04 N = 183
{67) (65) (4
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will be the first to make ussg of availble services and that efforts to

increase the proportion of users will require increasingly more inten-

P

| ' e . |
sive inputs, The more modern ‘@ location, the more favorable will be

[
the basic response of the population. In genaral these expectations

are born out by the accompanying tables.

In Malaysia there is a clear tendency for the cost per accepﬁor
to rise yith the ievel of intensity of services, even when the lité;aqy
of fhe.région is.cantrollad. For éxample, Panel ﬁ af Table 4.2 shows
tha£ among those districts with a relatively lou literacy the total
salary cost per acceptor increases.From $N_28.73 per acceptor in areas
of low 1ntan51ty to $M 53,15 for those with high' intensity, Similar .
" increases are shoun in the other two columns with only one small reversal
1n the case of a cell with a 31ngle obseruatlon. The pattern is very
similar but in the reverse direction for the product1U1ty measures
shown in the columns of Panel B of the sama table. Uh +he other hand,

both cost-affettiveness and productivity are more wezkly related to the

L
1 :

.enuironmentéifuériable. In both casss ths relationship is in the
expacted direction for the medium and ‘high intensity input areas, but

is wsak in the reverse direction for the low intensity-districts;

in the Philippines, productivity is associated Qithrboth inﬁut
intensity and enuirﬁnmental variables %q:thq hyﬁothesiiﬁﬂ'direction.
In:generaa; holding the endironmantal ua;iable constant and changing
the"intansity.of staff inputs leads to a more consistent and stronger
réiationship than the reverse. It is also notesworthy that for areas
of high input intensity, there is re;atiuely little variation in pro-

ductivity associated with changes in municipal income.
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In Korea, there are tuwo measures‘mf aFcmlency.._ﬂériatiDhs in.
the cost-effectivensss méasure are asBDClated wlth both the anviron-
: mental and the input 1nten51ty measures 1n the hypotheslzed directions
and the ralatlnnshlps sasm Falrly robust. In the case of the productl—
vity measure, Acceptars per Nnther s Club membar, the relationships
Aare alsn .in the hypotheslzed dlrectxun but are weskel. ThlS rasult is
ko be expacted since Nathar S Club mambershlp is only a part of the

«

input into Family planning in each caunty.

Overall the results from thﬁ threa 00untrles For uhlch approprizte

.ﬁata 13 auallable suggest that there is llkely ta be systamatln uarla-

T

thﬁrlﬂ EFFLCLGHCV by input 1ﬁ@gn51ty and enu1ronmental condltions.

This result indicates that cost-sffectivensss ot produGtivity'as"indi—= :
cators nF a?F;cxancy ars lakely to ba cuntamlnatsd by thelr couarxatzun-.
- uwith lntens;ty and anu;ronmental conditions, Whare alternatlua MRasures
are upéuailable; ig may atill_be_appropriate to use tham ﬁnr‘qualuative
PUTPUSES) but the pracaeding disgussion should havﬂ underscﬁred the nead
_For caution. It is aspeslally important to aveid canusing tigh cast ‘
per acceptor {or low product1u1ty) which results Frcm a hlgh 1nten31ty
of Famlly plannxng aﬁtzu;ty m;th_that.whlch'resultsrﬁrom technical ot
sconomic: ingPPicisncy at_a given scale ar.intensity'of offort. fha former
casae may be assoclated w;th genaral high performancs uhlle the latter
may - call For remedlal admlnlstratlue actipn. - In tha mext SECthn wB
dlscuas the use of 1nd1cators of EFFlClGncy which cantrol for lntenalty

and«enu1ranmenta1 conditions.
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Ba An Alternative Index of Efficiency

In Chapter I, a measure pf efficiency was suggested which is an
alternatlue to the productivity and cost-effectiveness indicaes discussed
maboue.‘ That measure of efficiency topok the form of a. ratio Hetween 1) the
'r351GUa1 between the observed performance of a given region and the
'expected or predlcted performance in the numerator and 2} the number of
iéiigiblé women in the denominatoT, The eqqatlen for this efficiency me a=

surs is as follows?

‘Efficiencywlndex‘ Ubseruad Perfnrmancel'e Eipeeted Performanceji
S “Eligible. Women,,

where expected perfcrmance is the number nf unlts of acceptance that would
. be predicted on the ba51s oF.a regressxen eguation of the type discussed
“in Chapﬁef III,'and observed pefformaaqe is the actual number of obser=
ued'Uhifs of acceptance recerded.Forrtee given district, municipality,
Ui’qeunty. Eligible women islﬁhe nueber of women or couples defined

‘as at-Tisk by the program and i indicates the region-in question. The
numerater'ofrﬁhis sguation is ﬁhe resideal, i{e,ythe difference betwasn
abserved and predicted performance. it sheqlg have a mean of zero; since
the leaet squares'estiméfion pruceQure of the regression equation assumes
that the 5Qerage predicﬁed ualue‘from_the‘estimaged regrassion equation
will be‘eqﬁel to the mean of the obseeyeq performance. . The numgrator

of the eeuatien.is of considerable interest in its own right as a direct
measufe nFJﬁy how mucﬁ the performance of a given unit axceeds or falls
short of'the norm for a unit with similarlcharecteristics. The denomi-

nator of the equation proyides a method for scaling the offects in a way
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that péfmits comparison among units-oF differing size. Othar denomina-
_tors ﬁight be used for this'purpose, but some caution must be employed
‘in tHa choice of an abpropriate variables ‘When the expected performance
variable was used as the denominator in a preliminary test of the index,
some difficu;ties were experienced bgcauss of a fau negative valussg in

the expected performancs variable.

ih thé.examples to be presentsed hers the choica.aF a denominator
isrmédé easier by the fact that all of the regressions presanted in
Chébééf5i11_upun which this work is based are specified ip ratio forme.
Thus, the dependent variable in all of the squations 1-4 for Malaysia,
the Pﬁilihpines and Koresa was the ‘acceptance rate or its loge Thé
accaptance rate ig the observed performance divided by either the entire
rpopulétinn of the geqéraphical area in quastion pr'by the number of sli-
gible mﬁmén. The expected performance calcuiated ftom the equation is

also expressed as a ratio. Thus the efficiency Lhdex can be redafingde

Efficiency Index; = Ubsefﬁéddpar?ormancei ~ Expected Parformance;
e Eligible Womenj

Obssrved Performance - Expected Performance
Ratio, Ratio,
i _ i

It is not necessary to divide the residual by ths number of eligible

women where the statistical estimation has already been done with the

acceptance rate. - . S

The procedure used in constructing thz indsx can bs made ' -p wits
an example. An index can, of courss, be constructad Frcm any of the

regression equations with acceptance rates as a dependert variable. Fo-
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Malaysia,,EFFiciancy-1ndex-1 was constructed u;th the first regression
gquation from Table 3.1, In that estimation procedure, actual obser=-
vations from 56 districts on the values of the dependsnt variabls and
each of thg indepandent variables were used to estimate the values of ths

regression coefficients shown in the following squations

(Acc/EbJ) = 7.09 # .01 TotSal,/BW, +.22 Lith +.001 Elect®
whare the /™ on the dependent variabls indicates that it is the predicted
value which is indicated. The sstimated relationship does not perfectly
explain the variation which is observad in the depandent variable. In
other words, the eéuation will not predict the actualiy observed laval
of acceptance in each of the districts in Malaysia. This estimated re-
lationship can be used to make a prediction, but that prediction is
likely to he somewhat incorrect, and it is the differencs botwsen this
predicted value and the observed value which is the numerator in the
efficiency'index. To make a pradiction the observed values of the indg-
pendsent Uarlables arg substltuted into the equation as Follows to compute
.2 predicted valus for the deperdent variable which is consistent with
the estimated statistical relationship and the actual data for a given
region. Using the values for the first district in tho list (see

Table 4.8) we calculats

m:#:?’iz“m)1

7.00 + .01 TotSal;l/Ew1 + 22 Lit%,l + 001 Elect%1

7409 + ,01 (785.3) + ,22 (81) + ,001 (66)

29,074

To calculate the value for the efficiency index for this district, based

on Equation-1 i% is anly necessary to subtract this predicted value of
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the acceptance rate From the observed valuet

i

i
Efficiency Index1 -AccT/Ew1‘—p(H0c/Eu)1

32 - 29,074

B

2,956

;Thé‘differance betwean the value of the accéptance ratetbrédiétad
in-this. mannar and:that actqa;ly pbserved is a function of the extant to
which the equationﬂqaptuées ‘ths assential relatianships among the varie
ables.. The rasidual is a comblnatlon of the influence of randum error.
and errar resulting because some variables that may help explaln accapt-
ance rates have bsen laFt out of ths equatlon. In thls case wg are
assumlng that the imparfect cu;respondenca between the predlcted and tha
ubserued perFormance is a measure of how afflclently resources haua been
used in the pruductlon prucess.‘ In other uords,“lt'mea9ures scmethiqgf.

we might call managemant.

The yse of ths_reg:ession'g§ug;i6n_FQ;‘ésﬁiméting thé expected
performance provides us with an estimatg_p? eFFicienqy‘mhich takes into
account both environmantal and input factors, Tha resultlng index nF
parfurmance is a measure UF haw mell a given unit 13 performlng by com-
parlson with a standard of parfnrmancé uf‘all of the units in a country
under abseruatlon when controlled fort thesa Factors. As long as the
residual is divided by the number of ellglble woman or is basad on

acceptance rates, comparisons between unlts arse p0551ble.

The Efficisncy Index used here has a number nf aduantages. First
it is empirical in nature, Second, it permlts comparlsons among uarlous

service delivery bnits. Such comparisons may be extremaly useful For
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purposes of deciding which units naed furthar resourbes or nesd tachni-
cal assistance from the central administration. Third, since the re-
gression equations used to dsfine the&index includs a control for re-
source intensity or scale, differentiating between scale afficisncy and
eqonomic-or teachnical efficiency should not be as serious a problem as

it is in the case of simple cost-effectivencss ratios.-

A limitation of the efficiency index is that in and of itself it
doss not provide any information about the reasons for gfeatar or lass
than average performances. In preoposing that the index be used as a
measure of sfficisncy it is assumsd that the index maasufes'snme quality
like the managerial skill of the leaders im a given region or the dagrec
of teamwork among the staffew-or in shaort, the managerial efficiency
of the organizaticn orhorganizations providing services in the area.

But thers is undoubtedly some random error in the determination of per-

formancs which will be reflected in the indax as well,

A second limitation of this kind of index is that there are, of

~ course,. many different versions of the.inﬂex that éan:be proposed. .. Each
regression reported iﬁ Chapter iII for which the auaabténca(rate is used
" as a dependent variable is associated with its own indéx of efficiency.
Thus the analyst is left with a problem of choice. Clearly for admini-
strative purpeses it would be inappropriate and confusing to have multi-
ple' indices of the efficiency dimension of performance in use. What
criterion should bs used ﬁhen to choose among the various maasures? Tuyo
basic criteria suggest themselves. _First, the index should be based on

a gstatistical measurs which has strong predictive power. Sscond, the
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index should be as simple as is consistent with its underlying intent so

as to maximize the propab;lity thdt 1t ‘2an be undaratood and: used by

! BT
: : e

program staff at all levels in the organlzatlon.1 Fhese two criteria
are 0bu1uusly, to some extent, in conflict, For example, the use of
logarithmatically- transformed variapties and hH 1ntrndpctlon of an addl-J

tional term for the number of eligible womgn may 1ncrsasa the predlctlve

l"}f

power of the squation, but it also jpdds grﬁatly to the complexlty of the
suggested relationship, This kind of trade off is clear in the compari=-
son between equation one and equation four in the sets of regressions

from Chapter I11,

R
: AT

Multiple versions of the efficiency index were developed for, . .

Malaysia, the Philippihas and Korea. Here we will concentrate on a pra=
: a
sentatlon of the results for these indices based on equatlon one and to

g R R

a lesser extent equation four from the earlier regressionss In all
cases, as shown in Table 4.5, the values of the index range from a nega-
tive number to a positive number with a mean equal to zeroi'i This follouws

From the definition of the index as the unexplained residydl differente

betwesn the observed and predicted acceptance rates or their logs.

C. Comparisons Among Alternative Measures of Ef ficiancy

The above discussion has a numbér of measures of efficiency in
considerable destajil, How do these mgasures compare? Table 4.6 presents
the correlations among the variogus measures of efficiency which have been
discussed in this chapter. Among the efficiancy Indexes, only the corro=
latiﬁns between-EFFiciency Index I and Efficiency Index 4 are shown. The

other correlations are of the same order of magnitude. There are several



Data Set:

A. Malaysia

Data Set:

B. Philippines

Data Set:

C. Korea '

Table

Variable

Eff 1
EEE 4

Eff 1A
Eff 4A

Eff 18
Eff 4B

Eff 1
Eff 4

4.5;

=

56
56

92
92

92
86

181

181

84

Desdfiptive"Statistica for Efficiency
Indices for Malaysia, the Philippines,

and Korea.
Min Max
_22l29 27.81
-.86 .85
~268.08 562.23
-1.08  1.02
~266.86 549.31
-1016 -98
~13.00  9.44
~.66 .41

Std. Dev.

9.14
35

164.78
45

141.99
.38

3.74

A7
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TABLE 4 -6:

Malaysian Correlations
Sal/Acc -

Eff 1 "'t69 068
Eff 4 -.79 .73

Sal/Acc Acc/Stf

Philippine Correlatioms .

Specification A:

Acc/StE, -
Eff 1 .65 -
BEff &4 .67 .86
Acc/Stf Eff 1
Specification B:
Ace/Stf -
Eff 1 .63 -
Eff 42 592 .90
Acc/Sef- Eff 1
Korean Correlations
Bud/Acc -
Ace/MCMemb ~-.20 -
Bff 1 -.64 .07
BEff & -.67 .13
Bud/Acc Acc/
‘ MCMemb

-
Te

BS

Correlations among Efficiency Measures
for Malaysia, the Philippines, and Korea

.95 -
Eff 1 EBff 4
Eff &4
Eff 4
.96 =
Eff 1 Eff 4

unless superscript 2 5 =86
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salient features to this table. Firét{%ﬁhe negativa correlation of -.74
betwesn the productiuity and the cost-sffectivensss msasures For Nalaysia

underscore the similarity of these two measuresd - Secand there is a very
}-

.4-_'

high correlation betueen alternative efficiency lndlcas ‘which underscorua
the essential similarity of the prediction for the underlying regreés;ons.
Generally, alternative versions of this index are_substitutes for -ona -
another. In very few cases does tﬁe corfélatibn'émong alternative
formulations of the efficiency index fall below 0.5, Finally, the
Efficiency Indices are correlated with measures of produotivity and cost-
effectiveness, but generally not at the same ie&él ﬁhég thay arg corra-
lated among themselves. These rasults suggest that all of the measurss
of efficiency are to some extgnt measuring a common phenomenon, but::

there are some differences among the various indicators.

S i S
Table 4.7 prosents the correlations between the various maasures

of efficiency and a set of variables measuring inputs and environmental
conditions, In general, the correlations are lpw. As might be exééct-
gd given the way they are defined, the Efficiency Indices are lesé corre-
lated with environmmental and inguguyariableé'than arg the productiuity
and cost-effectiveness measurss, This may be ons advantage in using

those somewhat more complex measurss of efficicncy.::

D. The Application of the Efficiency Index

The potential for practical use of evaluation tools is their princi=-
pal justification. The discussioﬁ_in previous pagés may suggest to the
reader that the complexity of these tools, whatsyver their intrineic

merits, may be so great as to preclude administrative usee The author



A.

Sal/Acc
Acc/Stef
EEEf 1
Eff 4

B.

Acc/Stf
. Eff 1a
E£f 44
Eff 1B
EEf 4B
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- and Environmental Variables.

Malaysian Correlations

LiteracyX
~-.06
04
. .00
. Db

48 30

9 - .38
=05 08

12 .20
=05 =, OL:

C. Korean Correlations

Bud/Ace

Ace/McH
CEff 2

ESf 4

., N~ 18 unlesa

g = 183
by = 193
N = 292
4y = 182

% = 180

Mom's Clubs

~.028
'Y 03

.02

RlectX
AL

-.11

-, 00
03

Philippine Correlations

62
14
A1

o il6

RNt

L4F

-IM
-.01

"110 -

RadioX
-402

-3

;34,

23
.18

W20

staff/EM
iy
-.53
.08
-.02

"'"00

Tilit.zate

“a 28

5
a

.29

:‘ ""-01
-0

indicated by superscript pt}f&s beiow!

-,16
-.ogi};
-05

MARA ClinMrs Urban? Rediof Infmort SStmo.BW -

TABLE 4 '-7: (Correlations among Selected Efficiency Measures

W
-1l
.30
03
03
Toe GG i.40
00 00
202 =02
00 . .00
-02 .01
MunIne
.- Ape@Marriape B
-.30° o =377
,13¢ .26"
57 -.08
et a1

4
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of this report feels, to the contrary, that the astimatién of relatively
complex maasuyres of- efficiency is well within the competence of most
national evaluation units and that their use could be explained to adgi-

nistration,

The first six columns of Table 4.8 shouws for sach of the 56 dis-
tricts of Malaysia the bésic used to estimate the sfficiency indices
discussed in this chapter, The last threa columns show calculated valdes
for the efficiency index, the cost~effectivensss index and the producti-~-
vity index associated with.each district. Administrators in possession
of the inFormatioﬁ contained in these last thres columns should be able
to say something about the relative efficiency of each district. Of
coursa, to_be useful the index must be constructed on the basis of
current information for input, output and enuircnméntal variables, Kﬁou-
ing the values associated with the efficiency index in the third from
the lést column, for example, they can identify districts which are
particularly officiont or ingfficiaent and attempt to sanction or reward
those responsible or to learn morc details so as to be able to incroa

the genasral efficiency of program operationsg.



CHPATER V

Conclusiaons

In this tepori, varicus méasures of ths inputs into fadily elan-
ning programe and their raelationship te family planning outputs and enui~
ronmantal ﬁariablaa have besn described. The relationship batwean thq
inputs and uﬁtputs can be given the hraad label of "efficiency", and
the study of efficisncy is one sub-area of evaluation studies more gena=—
rally defined. Thers are, of couréa, many measures of efficisncy, and
we have attémptad in our discussion to clarify how any particular msasura

may relate to different aspects of ths genoral subject.

Family planning evaluation has traditionallyinaglected the study
of efficiency, This neglect may b8 common ta new'programs of social
intarvention wh;ch ars mych more concerned with Justifying their vary
sxistence and with achieving measuraple outcames than they ars with
ques§§cns of how resourcas are used for achiéving thosa snds. Noﬁetheless,
as thé fiéld of family planniﬁg has matured, thoere has bgen an increasing
concern mitﬁwﬁhe afficiency with which resources are used to accomplish
the ends of contraceptive use and reducod fertilitye This shift in
emphasis has been-off—set by difficulties in defining thase theorétical
concapts with which evalustion systems should be concerned and by diffi-
culktias at the field 1§val in gathering informetion concarning resources
used far prdgrama. Eé;liar parts‘df this report have dealt with both

types of prablems.
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It ssems clear that a number of differsnt types of efficiency can
be defineds "Tachnical efficiency” refers to the technical ability of
a program to make maximum use of whatever resources it has at its dis-
posal, independent of what thése resadrces cost, A second concept of
éFFiciency is "sconomic efficien&?“.aﬂich addresses the question of
whether thoss technicélly efficient resource allocations are the mast
effsctiue’tésuurca bombihatinns that eould bé purchased with ?eQiVQn'
budéét; In other words, economic gfficiency. is concerned mi;h the
implications that the costs of vacious factors of production have for
defining which production process should ba.ysed, Finally, svaluators
may be concerned with the issue of "seale efficiency"” which dealsiwith
the question of whether the appropriate.amounts of resources haus bgsn
éllocatediﬁé’a given program given the social gains that can be'ekpepted

to accrue from that program.

It is imporﬁént for the evaluator to be awars of the various ways
in which.efficiency can be defined. For.example, it.ds possible, as has
been demdnstrated in the empirical-portions of this report, to define
the cdst per family planning acceptor. The particular . numbers which re=
sUlt from tHo measurement of cost'per acceptor can, howsver, only be
proparly understood withif an appropriate general framework of evaluation.
The cost par aébeptor will vary as a function of sach of the three levels
of eFFiciepcy listed abova, If, for example, a given clinic does not
use its given allocation of staff and other rasources to gene:qte as
many acceptors as'pQSSible then thare is technical inefficiency, Oneg
of the ways that this technical ineffitiency is reflected is in a greater
cost per acceptor than would bs the cass if the unit were tachnically
efficient. Similarly if the clinic uses a combination of inputs that are

‘more expensive than another set of inputs that could have produced the
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same number of acceptors, even then if the clinic is technically
efficient, it is economically inefficient resulting in unnecessarily
high costs per gchptug..fagt\high costa par ac;sptbr can also exist in
aituations whe:e Bﬁvironmentél conditicns arerédvarss or where particu-
iarly intensive ﬁffarts'haug baen made to generate acceptors, How then

do we distinguish among thess threa kinds of gfficiency?

If the evalyator attempts to use ths cost per acceptor as a mgans
oF.maasufing whether a givsn subprogram is tschnically or economically
afficient, bﬁt ig unable to control for the ovarall écale or intensity
of a program, it may be impossible to draw any conclusions about whather
s given cost per acceptor is an indication of high or low performance.
That is, a Qiuén sub=program could have high cost per acteptor becauss
thay have_pu%hed their PTOgram harder end have attampted to rsach some

‘géfjﬁheféora dif?icult potential cases in the population rather than
Eecause.they.haus usad moTe than the necessary amount of resources in
grder to get é_giuen numbar of accaptor?. These two Sifdations present
Léry differant aapaéts ﬁF_efFiciency, and the simple ratic of costs tao
accaﬁtora wiil nat éive us. adequate _gquidance in distinguishing betwsen

Ehem.

Tha distinotion among the three typss of eFFicienc} is important
~on mora than thaoreticalwgrcunds bmcause thg diagnosis of mhat causss
gariatioh in cost per éccéptor datermines the ramadies which should be
;pragpribéd for shortcomings, and these can be drastically d;f?erénﬁ.
:;n the &asa where high cost per acceptor is caused by tzchnical inaffi—
-.niancy'tha remedy 1s td use batter manageméhf tochniques - i;é., closer

suparvision of staff, more careful use of scarce résources, rawards and
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structures for individual performance, atq. In the case where high

costs are associated with sconomic inefficiency the solution is to shift
to the less expensive resourcés. Finally, if high costs are caused by
what we have called sca;e_e?ﬁiciepcy, ;he;e may be no nead for a change

at all,'nr the chanQGS;miil involve the reallo;aiion of:résuﬁrces from

a region of high intensity and thus high cosfs #d a rsgion 5F.10w
intensity'uhere a given expenditure can be uséd.to generate more acceptors.
Iﬁ this last instance the problem is ons for regional or national

resource allocation rather than local,

The alternative approachﬁtn the mgasurement of efficiancyladuancvd
here is to recognize that there may pg some underlying production process
which characterizes a given family planning effort. Efficienqy can:be
better assaésed-within the context of‘that pppdugtiue process than it
can be by treating cost-effectivenass and prﬁductiﬁity ratios in 1904
lations In this report it has besn sgggested tﬁat most family planniﬁg
progrémé are characterized by a sit&ation where the sutput of family
planning acceptors is a function of both the amount ﬁf resﬁurcas which
are deveted to a program and therenuirqnmgntal'chafacéeristics of the
region in which the program is implgmgnted. ﬁs more rescurces ars dauﬁted
to family planning, gither in the sanse of a larger absolute amoﬁnt of
resources covering a larger populétion or in ths sanéa of more rasdurces
per unit of population one would expsct the number of family planning
.acceptors to increass. Similarly, as a region becomes more developed,
one would expect tﬁat the residaent population would bs more prepared to

aceept family planning, the communicatiohs of family planning workasrs
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would be sasisr and the recruitment and organization of family planning
staff would be facilitateds Thus ob bdlance, dsvelopment should bs
" agsociated with more family planning acceptors for any given level of

.Family planning inputs,

Thls‘apprnach makes it pass;ble to dlstlﬂgUlsh betwsen technlcal
and economic efficisency ‘on the one hand and scala efficiency on the other.
Given the existenca of sufficient information it may alsoc be passible
to distinguish technical and sconomis efficiency, but ths indices suggestad
in this report do not deal with that issue.. Nonetheless, the possibility
that the efficiency af a local program Aaﬁ be assessed with some confie
dence that the resulting asssssments do not confuse the effacts of scale

with thoss of resource waste is already a step forward, It is also a

step towards an eualuatlun taol that has gBﬂUlnE managerlal usss, .

-::In¢Chapter’III this general approach to the study of efficiaﬁcy

- was tested- Empiricai résearch For Nalaysia the Philippines, Korsa and
Tamil Nadu confirms that thers was 1ndsed a falrly aysbamatlc relatian—
ship among input, env1ronmenta1 and output uarlables. In Ehaptar 14
this ressult was used to construct an efflclency 1ndax.wh1ch can be used
to assess the efficiency of any given productive unit some degrea ﬁora
accurately than mould_rasult fram tha use af simple.prﬁductivity or coéﬁ—
effectiveness ratios.- The establlshment of such an index involves a
higher dsgr-a af complaxxty than dues ths use of the simpler measures,
and it is Fairly clear that tha uge of tha simple moassres accomplishes
some of fhe sams ends. Which measures then Shndldgbé use& will depend

on the particular situation sxisting in a given cbunt:y. It sesms clear,
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howsver, that the morse complex measure has substantial advantages and
should bs given careful CDDSldBratan by program administrators and
evaluators. Most 1mp0rtant1y, it placal the uhole evaluation question
in a framework that is much more cun51stent wlth the wider questions
.thatfara asked by admlnlstraturs, and therefors makes it possible for

the evaluation system to play a more important role in the fundamental

decisions to be taken by programs, ’

“This study has déhanstratad that inputs can bse maasuréd and that
input-output rslations can play an i&portant role in family planning
svaluations It has in many respects réiseq as many questions for ressarch
as.it has resolved. Taéqéést fofm of the statistical relationships
that are associated with evaluation measures is addresssd in only a preli-
minary fashion, The most approprlate sp901F1catlon of the theoretlcal
productive relatlonshlps hetween Fam11y plannlng inputs and the d951red
ends of Famlly plannlng pPrograms has not been defined in any deFlnltlue
way, and it is to bg ‘expacted that Furthar research ulll demonstrata
that there may be' altsrnative appruaches which may be more approprlate
for any given cauntry, The best ways to measure 1nput3 and to define
environmental variables are also: unresolued Presumably, these should

be grist for the mill in further ressarch.

Several directions Fur Future research ars suégested by this
report, First, an 1mportant contrlbutlon could ba made by seeking to
introduce soms of the ideas suggested hers into administrative practice
in a particular cauntry, Such experisnece should bs carefully monitored

to permit the further development of practical and useful measures of
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efficiency. Second, thers is 4 heed Pot the theorstical elaboration of
many of the ilssues discussed hsre. How should one diétinguish betwaen
tachnical and economic efficiancy? How can the concept of scale affici-

ency be déed to improve the resource allocation capabilitiss of national

family planning programs?

Further research on efficiency in family planning programs should
be directed towards the improvemsnt of the underlying specifications of
the productive process., One practical result of such research might
be e spocification of ways in which measures of overall performance could
be decomposed so as to assign responsibility to ona factor cor ancther.
Such information might make clear ho@ the fFactor mix should beg altersd

to increase output.

There are also important implications for related programmatic
areas of concerns The evidence of production relationships of the kind
discussed in Chaptsr II1 has important implications for the satting of
targets. Targets should reflect not only the demographic characteristics
of a region but the environmental and to some extent the input cheracter~
istics as wells A second programmatic implication is that improved
methods of recording inFormation-nn inputs and snvironmental variables

should be definad and implemantsd,

If the purpose oF evaluation is to help policy makers and adminke
strators make dacisions that will improve the performance of the orga=
nization, then ths analysis of efficiency has a central role to play.

Family planning pragrams haus matured to tha peint whers they will be



