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PREFACE

This course is based primarily on a workshop titled
"Educational Costs, Efficiency and Sector Strategy" sponsored by
the Agency for International Development (AID) in February 1984.
Participants in the workshop included managers, evaluators, and
training officers in AID. The success of the workshop confirmed
the need to appreciate and understand economic evaluation of
educational programs for a larger audience in AID. This
self-study course 1is the product intended to satisfy that
demand.

Relevance of the Subject

Whether we 1like it or not, we are constantly facing
situations of 1limited resources. We always want more than our
resources permit. Thus choices have to be made. 1In development
we are constantly required to make choices among proposed
projects, to decide whether projects should be continued, and to
decide what projects should be replicated.

How do we go about making these choices? Choices can be
made based on political, social, and economic reality. Further,
decisians about projects can be based on political, social, or
economic evaluations. Both political and social evaluations are
important, but are beyond the scope of the self-study course.
In this course we will focus on the economic aspect of the
evaluation process.

The importance of economic evaluation can be illustrated
with an example, Given two programs which are designed to
enhance the managerial skills of small business owners, the
effect of Program A on the small business owners seems to
greater than that of Program B. Should we then automatically
choose Program A over Program B?

The answer is an emphatic NO. Even though the impact of
the programs has been considered, we still need to consider the
program costs and then evaluate them accordingly. First, we
must determine whether the costs of Programs A and B are within
the budget (this will require a cost-feasibility analysis).
Second, we must deterwmine which of the two programs produces the
greater result for the 1lower cost (a cost-effectiveness or
cost-benefit analysis will address this question). That is the
essence of economic analysis of educational programs.



In most developing countries the demand for educational
interventions is increasing and the funding is decreasing.
Given this situation, it is critical to have the ability to
analyze costs as we assess and evaluate education programs and
projects.

Although economic evaluation is the focus of this course,
it should never be thought that economics is the only factor
in evaluating projects or programs. It 1s only one of many
factors that must be considered. Attention should always be
given to the needs of the specific country, political
contraints, and overall development goals.

As we will emphasize throughout the course, we must
remember the limitations of cost analysis. No mechanical
process or criterion can replace informed judgment. Listed
below are criteria that must be considered in selecting the best
alternative. Note that cost analysis covers only a few concerns
in the selection process. In some decision-making processes,
cost-effectiveness, cost-benefit, or cost-utility analysis ' may
be the single most important criterion. However, the weight
given to each factor will vary from country to country, sector
te sector, and project to project.

Some Criteria for Selecting Among Alternative Projects

- problem is a "critical" one

- number of poor people affected is large

- number of people affected is large

- geographic area affected is large

‘= project will increase income

- project will increase employment

- project will increase productivity

- project will enhance general public welfare

- women's status will be enhanced R

- project aims at institutionalization and self-support -

- project will maximize use of local institutions =

- cost is low in relation to benefits that will
accrue T

- use of local labor is maximized; capital investment : . -
is minimized o o SRR

~ project falls within an overall national development .
plan of host government R Tty

- host government willing and able to fund at least 25 .
percent of project cost SRS

-~ host government wants project

- target population wants project

- target population will actively participate

- impact on ecology and environment is minimal e

- project will provide direct relief of people’'s misery'




Determining Preferred Projects .

Normally, a project is preferred which plans to achieve its
purpose at the minimum total cost, with the maximum
participation by host country counterparts and organizations.
Sometimes a project purpose is economic; it is to achieve the
maximum rate of return, or a minimum cost-benefit ratio. In
such 1instances, the consideration of a discounted stream of cost
and benefits may help to determine the most desirable project.

Many assumptions must be made about future cost, future
benefits, the social and econonic climate, and future
developments in the international and national economies.
Hence, calculated rates of return and predicted cost-benefit
ratios themselves incorporate numerous assumptions. While
economic projects should not be considered below some minimum
calculated rate of return, it does not follow that projects
which exceed the minimum or even higher rates will necessarily
contribute to achieving AID development objectives. One should
not draw a direct cause and effect relationship between a
predicted low cost-benefit ratio and the achievement of AID
development assistance.

By the time a project is proposed for financing, there |is
an implicit assumption that it represents the best alternative.
In turn, it is assumed that addressing the problem represents
the best alternative for £fulfilling the overall development
objectives. The country's CDSS and the U.S. Congressional
Mandate for AID are basic policv guidelines for establishing
objectives for selecting projects.

Basically, the designers or planners expect the project
will result in certain desired changes in host-country
development. Because of host-country socioecononic
uncertainties, and because there is no proven development theory
on which predictions can be based, the designer must regard the
design as a set of hypotheses, with reasonable probability based
on cost analysis. The evaluator, in turn, attempts to validate
or disprove these hypotheses. Objective evaluative data either
reinforces confidence that the hypotheses were correct or
provides an opportunity to revise them. '

Need for Thorough Design

Design should be both thorough and rigorous. The
feasibility &ad cost-benefit analyses must be nearly exhaustive.
It is wasteful to devote a great amount of effort to project
design, only to modify the project based on subsequent findings.
Because resources for development are limited, it is important
to be as careful as possible in laying the groundwork for a
successful project, including thorough cost analyses. However,

vii



since we cannot perfectly diagnose the present nor predict the
future, we must learn as we go. vEmpirical knowledge, derived
from careful evaluation beginnlng in the planning stage, 1is
1nva1uable in conservxng resources and avoxdlng problems.

: Outline of the Course
GOALS A ‘
‘This course is designed to teach you the funddmental
concepts and methods of economic evaluat10n.. It will give you
opportunities to make practical applicatlons of the- 'methods to
development projects. v :

ORGANIZATION

The course will be organized into two parts. The first
part introduces basic economic concepts which will be essential
for learning economic evaluation. These concepts focus on the
cost aspect of evaluation. We will go over the different modes
of cost analysis, namely cost-benefit, cost-effectiveness,
cost-utility, and cost-feasibility. We will then bring in the
ingredient approach to gain some understanding as to how
programs can be costed out in a systematic fashion.

The second section builds on the understanding of these
concepts and also expands to include some finer points of
economic concerns of educational evaluations. This section
takes us through a few steps of the planning process and
demonstrates how economic evaluation can assist several aspects
of planning: sector assessments, cost-feasibility analysis,
cost-effectiveness analysis, and cost reduction.

EXPECTATIONS

This is primarily an introductory course to economic
evaluation of educational programs. Upon the completion of this
course, you are expected to be educated consumers of this type
of evaluation and informed decision makers, but you are not
expected to be bona fide economists. In fact, you may not be
called upon to complete this type of economic analysis but you
undoubtedly will be supervising the work of a contractor who is
doing it, writing a scope of werk for an evaluation proposal, or
working with a host country counterpart to interpret an
assessment., Those of you who have economic training might find
the materials relatlvely easy, but the course will help you
articulate the issues of economic evaluation more succinctly,
especially to people who have no formal training in the field.

Cvidi



APPLICATIONS

Even though this course focuses on economic evaluation of
educational programs, the material covered is easily
transferable across social programs. The conceptual framework
of cost analysis is readily applicable to the evaluation of
projects in health, agriculture and other areas of economic
development with little or no modification in the methodology.

Louis Woo, PhD
Melanie Sanders, MA

s
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STUDENT INSTRUCTIONS

The "Economic Evaluation of Education Programs" course
materials come in three additional sections: (1) Part I: Cost
Analysis Concepts, (2) Part 1II: Cost Analysis in Educational
Planning, and (3) the instructions for the computer software. A
copy of Henry M. Levin's book Cost Effectiveness: A Primer is
also a part of the course =212d can be found in the plastic
envelope in the binder. 1In addition, your mission will receive

a video cassette with an introduction to the course and a
software package for financial analyses to be used with Lesson
6. Please see the videotape before proceeding with the course;

the manual will instruct you when to use the software.

The course is self-contained--all the information you need
to understand the concepts will be sent to you. The manual will
instruct you when to use the Levin text and when to return to
the manual. Lessons are arranged either with questions at the
end of the chapter or interspersed throughout. When questions
occur within the text of the chapter, rather than at the end,
they will be presented as Set A, Set B, Set C, etc. Answers
will be listed at the end of the lesson, using the same order.
This system has been used to divide the longer lessons into more
workable segments.

Work at your own pace, aiming for 50-65 minute segments if
possible. Except for the two essay questions, all the work will
be self-graded. The sample answers are intended to give a basic
correct response to the question. There can be some variations.
However, if you find that your answers are not along the same
general 1lines as the sample, or are quite obviously in error,
please go back and review the material suggested. TIf you still
have problems you may:

a. consult with others at your mission who are taklng the
course;

b. consult the glossary at the back of thlS pamphlet,,or

c. use the "Request for Help" forms contalned 1n the ‘side
pocket of the binder. -

When an answer is described as subjective, it means that
there 1is a broad range of possible correct answers and that your
own experience and judgment are required to f£ind an appropriate
answer.

You will be required to answer two essay questions, one
after Part I and the other after Part II. These are the only
questions that will be mailed in for formal grading, but feel



free to communicate with us any time you have a question. The
essays are not intended to be "closed book" exercises, but to
encourage you to combine your own practical knowledge and
experience with the material you have learned in the course.
They are meant to be challenging, comprehensive, and broad
enough to stimulate your memory and your interest. Please
photocopy your answers and keep one copy on file in case of a
problem with the mail. Pre-~addressed envelopes are provided for
mailing the essays.

The reviewer will make a careful evaluation of your essays
and return them to you. Be sure, therefore, to include your
name and pouch address on the essays. Please mail the first
essay immediately after completing it.

There is no fixed date for completing the course; however,
we recommend that it be completed in six months. If after one
year's ‘cime the course has not been finished, we will presume
that you do not intend to complete it. Upon completion of the
course, you will be issued a "Certificate of Study".

You may keep all the materials in the binder including the
Levin book, but the video cassette and the computer software are
the property of the Mission.

We hope you find the course informative, challenging,
and enjoyable. » : :



ESSAY ASSIGNMENT 1

Introduction

You are a member of a special advisory committee for the
Prime Minister of developing country X. The Office of the Prime
Minister contracted an international consulting firm to
undertake a comprehensive study on the issue of educational
investment. Now that the study has been completed, an executive
summary of the full report has been circulated among the
commi ttee members. You are asked by the Prime Minister to
prepare a brief paper of eight to ten pages, double-spaced and
typewritten, to comment on the assumptions, interpretations of
the facts, and the policy recommendations of the report. :

The Executive Summary

In order to compare the profitability of the educational
investment with other social investments, the consulting firm
has elected to use internal rate of return (IRR)* as a
yardstick. The following table is a summary of their IRR
findings of different levels of education as compared with other .
developing nations and other advanced, industrial countries.

Average
IRR to Different Levels of Schooling
(1975-1983)

Private Returns ‘Social Returns
Prim. - Sec. High Prim. Sec. Higher

IDC X 29 19 24 27 16 13
Other Developing 20 17 17 16 14 10

Advanced NA - 14 12 NA 10 9

Fromfthe-summary table, the firm‘ goes on - to *makeszhé

following policy recommendations: o : e

1. Top priority should be given to primary'educatibn rsihéé;ff
the social rate of return is the highest among ‘the: ./
three levels of schooling. o R

* The IRR's take into account unemployment rates both i
foregone earnings and potential future earnings. =~ .. oo




2. The IRR's of secondary and higher education are above
the "average" rate of return of 10 percent to physical
investment, thus secondary and higher education are
also socially profitable investments and should be
pursued along with primary school expansion.

3. A large discrepancy still exists between the private
and social returns to investment in higher education.
Since there is a greater private return at this level,
it is recommended that there be a greater private
investment in higher education. It is thus recommended
that a tuition fee should be imposed on those in higher
education and less public funds be invested in higher
education.

Scope of Assignment

You are specifically asked by the Prime Minister to revie
the recommendations of the consulting firm relative to hi
concerns. If you think that the recommendations of tt
consulting firm are noteworthy, substantiate your arguments., 1
the concerns of the Prime Minister are still valid in light ¢
the IRR data, please state explicitly the problems with tt
recommendations. The Prime Minister's major concerns are 1liste
as follows:

I. He is especially puzzled by the fact that while the
current unemployment rates are high for graduates of
all levels, and particularly high among illiterates and
primary school graduates, the IRR has remained
relatively high and stable over the years. Thus he
questions the utility of using IRR as a yardstick to
judge the future investments in education. Should
society give top priority to financing primary
education in the future, given the social rate of
return to primary education is the highest among IRR's
to other levels of schooling?

IT. He is concerned with the different utility of IRR to

individuals and to society. You are asked to
articulate the differences in the individual and social
perspectives,

III. Even if the  T"average" ruate of return to physical
investment is about 10 percent, should society
single-mindedly invest in education in the pursuit of
economic development? Why or why not?

IV. Both developing and advanced nations have undergone a
massive expansion and popularization of education in
the past few decades. The social rates of return to



different levels of education have not improved at the
same magnitude as the expansion. Does that mean a
massive investment in education will not always result
in drastic improvements in the rates of retarn and
consequently the profitability of social investment in
education?

v. Does the large discrepancy between private and social
rates of return to higher education justify the
imposition of tuition fees on college students?

VI. It is observed that the general level of education in
advanced countries is higher than that 1in the
developing ones. Does this reinforce the argument that
top priority should be given to educational investment
if "economic development" is to be pursued?

You should remember that how you address the assignment
will depend on your definition of “"economic development".
Therefore it is important for you to define economic development
as precisely as possible so that it will be clear to the reader
what your assumptions and premises are. In addition, please
state your arguments succinctly and logically. Where possible,
cite principles that we have covered in the course and cite your
reference sources.



ESSAY ASSIGNMENT 2

Purpose |
To make a practical application of cost-effectiveness

analysis. You will complete an exercise in analyzing the cost
effectiveness of alternative teacher-training projects.

Objectives

To become familiar with one way in which cost analysis can
be applied to your work. To achieve this end, you will consider
a case study. The objectives of the case study exercise are:

1. to increasc¢ understanding of cost-effectiveness
concepts and their applicability in the education
sector, and

2. to provide experience in discounting, adjusting
costs and relating costs to non-monetary indicators of
benefits or effectiveness.

Instructions

This exercise presents information on two alternative
teacher training projects in a hypothetical country. Tasks
required are to identify the costs of each, adjust the costs to
reflect the true value of foreign exchange, and calculate the
present value of the cost streams. The exercise then calls for
comparing the projects on the basis of costs per unit of output.
Submit a copy of your memorandum to the course instructor. The
memoradum should be from eight to ten pages in length.



COST EFFECTIVENESS ANALYSIS OF ;
AI.TERNATIVE TEACHER TRAINING PRO]ECTS

R.W. McMeekin
Internatlonal Bank for Reconstruction and Development

One of the more flexible and useful economic tools is
cost-effectiveness analysis, which can be applied to compare
alternative investments (projects or prograns) even though their

"products" cannot be measured in monetary terms. This exercise
illustrates an application of cost-effectiveness analysis: a
comparison of alternative teacher training projects.

Exercise

You are a member of a project preparation mission to the
Republic of Erehwon. Among other probiems common to low-income
countries, Erehwon has an acute shortage of trained primary
school teachers. At present, the shortfall is made up by
untrained teachers~-often dropouts with only nine years
education or less--who have temporary appointments in the
teaching service.

The Government has indicated its interest in a project to
expand teacher training and eliminate the shortfall, currently
about 5,000 teachers but projected to reach 7,000 in a few
years., Earlier efforts toward developing a project have not
produced agreement on the nature and magnitude of what |is
needed.

The main problem is a controversy within the Ministry of
Educatlon. The Primary Education Division recommends an
in-service upgrading scheme that will improve the skills of the
untrained teachers and begin to have an impact within three
years. The Teacher Training Division, however, insists that
what is needed is a new teacher training college to augment the
existing colleges, which are already overcrowded.

Your mission is to review the project proposals the two
agencies prepared and recommend which project design should be
chosen. You are to conduct a project analysis and indicate
which project is more cost-effective, using the attached
materials.



REI.EVANT EXCERPTS FROM THE MOST RECENT WORLD
BANK COUNTRY ECONOMIC MEMORANDUM
FOR EREHWON

%* % %

1l6. There appears to be no change in the conditions that have
resulted in a shadow price of foreign exchange well below its
true scarcity value. Current analyses indicate that the premium
on foreign exchange should be approximately 50 percent.
Predictably, this imposes a serious drag on efforts to stimulate
exports. For purposes of investment analysis, it would be
desirable to adjust foreign exchange costs upward by 50 percent
in order to give a realistic picture of costs and benefits
associated with an investment....

(Review on shadow price: When the scarcity of foreign exchange
is below its true scarcity value, it means that the value of the
local currency set by the Government of Erehwon is above the
true value recognized by international financial community. For
example, an item to be exported has a price tag of 100 Erehwon
dollars. At the official exchange rate set by the government it
will cost, for example, $10 U.S. But the true value of 100
Erehwon dollars might only be $5 U.S. Therefore, at a price tag
of $10 U.S. set by the official foreign exchange rate, the price
of Erehwon goods 1is not attractive in the world open market.
Predictably, this will impose a serious drag on export efforts.
To reflect a realistic picture of costs and benefits of an
investment in a world market, we need to adjust the foreign
exchange rate accordingly.

* k%

21. 1In spite of high unemployment and widespread poverty in the
rural areas, the investment climate in Erehwon continues to be
favorable. Recent studies of private investments in
agro-industry, light industry and service enterprises indicate
real rates of return on the order of 15 percent. This is
consonant with prevailing interest rates in Erehwon's investment
capital market, after adjustment for inflation.

%% %

47. The problem of declines 1in educational quality, as
indicated by scores on the national examination to enter Grade
Seven, is most probably due to the prevalence of untrained
teachers (17 percent of the primary teaching force and
increasing). Output of trained teachers is 1limited by two
factors:

(a) limited intake capacity at the Teacher Training

Colleges (TTCs), and

(b). limited candidates of good quallty to enter

teacher training after grade nlne.-j : .

Untrained teachers are hired- from among the S Grade s Nine
completers who fail to qualify for Grade Tenja adem1c places. :




- EREHWON
 MINISTRY OF FINANCE

MEMORANDUM nuary 4, 1982
' le Ref: FPS/2/764/002

From: Permanent’ Secretary, Ministry of'Finance

Tozflf{ffj?éfh etary. Ministry o fEduc

SubJect., Proposed Teacher Training PrOJect“"”

I understand that there 1is a professional difference of
opinion over the design of a teacher training project. As you
know, a mission will arrive soon to complete the project
preparation phase. It is embarrassing to this Government for
the mission to find that there 1is still no agreement between
your Divisions on an approach to training teachers; an objective
upon which I assume both agree.

The mission will conduct a project analysis when it
arrives. In order to facilitate this, please have your
Divisions indicate the main characteristics of their respective
projects, their expected outcomes in terms of teachers prepared,
and their costs. Please estimate, in addition, what portion of
the capital or developmental costs will be paid in foreign
exchange. Please submit o me by close of business on the 15th
of this month (one week before the mission arrives) your summary
statements. I implore you to be brief, but kindly substantiate
your estimates or indicate what assumptions you have made in
preparing them.



| EREHWON |
MINISTRY OF EDUCATION

MEMORANDUM“.? S

From:‘ l‘.D1rector, Prlmary Education

To: >“j“ermane‘thecretary, Mlnlstry of Education

Subject!f Proposed Teacher Tralnlng Pro;ect o

In response to your request fbr information for a re§1y to

t

Permanent Secretary of Finance (FPS/2/764/002), I am pleased

submit the following:

1. The project will involve in-service upgrading of over

8,0

untrained primary teachers now in service. Teachers will
screered and selected for the course. They will spend thr

years 1in training, leading to a full teachers' certificate.

components of the course will be:

(a) Vacation courses: for two of the three vacations

T

each

year, in-service trainees will spend a total of eight
weeks at the teacher training colleges (empty during
school vacations) receiving intensive face-to-face
instruction in both substantive courses and teaching

methods.

(b) Distance education: following the successful Lesotho
model of in-service upgrading by radio, we will prepare

and conduct additional instruction for teachers on

the

educational station of Radio Erehwon. We anticipate a
technical assistance contract to help us plan the radio

course and develop materials.

(c) Field observation, follow-up and evaluation:

the

supervisory staff of this Division will observe
in-service trainees in their classrooms to see whether
they are putting into practice the lessons learned.
They will answer trainees' questions, provide advice
and support, and ultlmately provide field evaluation ‘

information to be used in certification.
(d) Assessment: at the end of the course, trainees will.

certificate.

a1

be
assessed to see whether they are worthy of a: fullf¥




2. We estimate that 85 percent of the in-service teachers
will complete the three-year up-grading course. Table I
spells out the numbers we expect to be involved in the
project. A total of over 7,000 teachers will be traianed,
which corresponds to our estlmate of the number of teachers
who will be needed by 1992.

3. The in-service approach to meetlng the urgent need forfa
trained teachers has the following advantages overi,
construction of another Teacher Training College: S S

(a) since there is no lag for construction, we will " begin::
to benefit from the project sooner;

(b) costs are much lower: and

(c) the project can be varied in a Very;7£1¢x1§1éf}¢g‘v*”ff{
- meet changing needs. e e R T T R BT

- l 2 : :



TABLE 1

IN-SERVICE TEACHER EDUCATION PROJECT
BACKGROUND DATA |

Development Costs S/

Recurrent‘d/ " Total 'ft

to specialist consultants for vacation courses;

travel.

distance teaching broadcast and
There are no significant foreign exchange costs in the recurrent costs.

A N /:1' r Z‘x‘f",.‘ : : o b Foreign Sub-
"Year\gf;gn;ollment Completers =/ Local Exchange Total Costs Costs
1983 ¢ = v e 100,000 200,000 300,000 - 300,000
1984 ~'1200. - 300,000 150,000 450,000 960,000 1,410,000
"-1985 2300 - .- 125,000 125,000 1,840,000 1,965,000
1986 - 3320 - 125,000 125,000 2,656,000 2,781,000
©.1987. 3320 - 125,000 125,000 2,656,000 2,781,000
. ~1988 3320 - - - - 2,656,000 2,656,000
©.1989° 3320 - - - 2,656,000 2,656,000
~.1990 ‘3320 - - - 2,656,000 2,656,000
1991 3320 - - - - 1,840,000 1,840,000

1992 1200 - - - - 960,000 960,000

a/ Assumes 3 years' training: two of three vacation periods each year (total of 8 weeks per year) will
be spent at the Teacher Training Colleges; distance teaching will be provided by radio and corre-
spondence; school inspectors will provide in-service observation, follow-up and evaluation, aided by
senior ceztified teachers.

b/ Assumes 85 percent of the in-service teachers will remain in the program to completion.

c/ Major components of development costs: technical assistance for the distance teaching component
(broadcast planning, materials preparation, administration); vehicles for in-service observation of
teachers; radio receivers.

a/ Major components of recurrent costs: bonuses for TTC teachers who teach during vacations; payméntsf; I

materials costs, and ..



EREHWON
“MINISTRY OF EDUCATION

MEMORANDUM
'Frem;é;lﬂfDLrector of Teachlng Training
To:jﬁ}feﬁfb; S., Educatlon

Subjeet; Documentation on Teacher Tralnlng College Pro;ect-l‘
L Response to FPS/2/764/002 v . J

This Division feels strongly that the best approach to
overcoming the serious teacher deficit and ellmlnatlng temporary
untrained personnel from the teaching force: is to increase
capacity for pre-service teacher education. Accordlngly we
propose construction of a new TTC with capacity for 3,000
students (1,500 per year for the two year course).

By 1992, the Minister's target date for eliminating the
deficit, this would produce over 10,000 teachers (see Attachment
A). This would be sufficient to replace the wuntrained teachers
as_well as provide trained science and mathematics teachers to
replace those certified teachers who are now teaching these
courses without specific science and math qualifications.

We understand your concern about the high capital cost of
another TTC. This construction is essential, however, because
the existing institutions are seriously overcrowded and cannot
be expanded. Attachment A shows the costs of this project with
the detail requested by the P.S., Finance.

The TTC project is, we believe, preferable to an in-service
upgradlng project for the following reasons:

(a) The educational quallflcatlons of entrants to the TTC
will be far superior to those of the untrained
teachers, who, for the most part, failed to pass the
Grade Ten entrance exam (or the Grade Six exam!).

(b) The quallty of the instruction in a two-year full- time

course is much higher than 24 weeks of vacation courses
plus radio teaching. :

14



(c) The new TTC can  focus upon traibing science and
mathematics teachers, which |is
The untrained teachers presently

our most urgent need.
not have the

in the classroom do
educational foundation to become science
and math teachers on the basis of in-service training.

In short, we would urge the P.S., - Eihahcé to take the higﬁér
gquality of the TTIC's outputs into account in weighing the two.
projects propcsed. . ool WL ‘ R



91

Attachment A

CONSTRUCTION OF NEW TEACHER TRAINING COLLEGE
ESTIMATED COST AND OUTPUTS |

u:f?;Costs (in_thousands of dinars) Outputs
t'Total i (of which, , , , SR
. Capital_ foreign Recurrent, = Total Total TR Number of.
Year = Costs =/ exchange) Costs =/ Costs‘v. Enrolled ’o Graduatesf
1983 . 3000 (1000) R A o3ooo,~-,o9;55géii Ak
1984 5000 (2000) R el 5000 = T
1985 ' 1000  ( 750) 1875 .- 2875 1500 e
1986 - - -137507 - 3750 3000 1500
1987 p‘*gff-" - - 3750 3750 3000 1500 -
1988 - - 37150 3750 3000 1500
1989 - 3750 - - 3750 3000 1500
1990 - 3750 3750 3000 1500
1991 = 3750 o 3750 - - 3000 , 1500
1992 =" 1875 1875 - 1500 - 1500
' e T o SRR e 10,500
:g/, ~ Capital costs have been estimated based on the costs of recently-constructed :
o - secondary schools of comparable size, with adjustments for full boarding - :
facilities, different provision of science laboratories, and 1nf1atlon._‘“
_9/ Based upon D1250 per student year. This is the approximate recurrent cost pe

student year at the existing Teacher Training Colleges (all local costs).




. EREHWON
“MINISTRY OF EDUCATION

MEMORANDUM
From: f,_Chiéf\of>Plannipg
To: ;éﬁré S., Education

Subject.' Teacher Tralnlng Proposals from Prlmary andLiTw

There are several observations I wish to  make on the
submissions from Primary Education and Teacher Training.

First, I am concerned about the pay-off from the in-service
project the Primary Education Division proposes. Can the
untrained teachers improve enough as a result of the course to
justify the project's cost? 1II not we will be stuck with them
for fifteen or twenty years, drawing higher salaries and
educating our children poorly. How well can the program
evaluate what the teachers have learned?

On the other hand, the TTC project has very high costs and
it is very traditional. Two problems bother me here: (1)
entrants to the TTCs are themselves those who couldn't gain
access to the Grade Ten Academic Stream, and (2) our research
shows that ahout 30 percent of TTC graduates now fail to become
teachers or 1leave after one year. They use the TTC certificate
as a credential to get jobs as clerks. The untrained teachers
will wore 1likely stay in the rural villages where they were
recruited.

The in-service project is modeled on the very successful
Lesotho example. This is fine, but do our people have the
capability to reproduce such a major project here? Can
technical assistance fill the gap?

In summary, I have reservations about both projects. The
Mlnistry of Finance will discount the costs and worry about
premiums on foreign exchange, overlooking lmportant points about
gquality and feasibility.

17



(a)

(<)

(d)

(e)

2.
is

(b)

" The Problem

 Decide which proposed project should be selected.

zgﬁéume’that both projects have a tehé&ééfflifé};,
‘Adjust for the premiums on fqﬁé;§h T exchange by
multiplying the foreign exchange 'component of each
project by 1.k, e

Calculate the present value of the costs of both
projects, wusing a 15 percent rate of discount. "Year
1" should be 1983. LR ) . :

Consider the estimated benefits oE *thé project and
calculate the cost per unit of benefit of" ‘

- completers/graduates of the two programs,
- serving teachers, assuming 30 percent wastage
after the formal Teacher Training program.

Consider the effect on project selection of applying a
weighted factor to take into account the qualitative
differences between the two projects (e.g. increase the
benefits of the formal training alternative by 50
percent, or double them to account for the greater
value of science and mathematics teachers).

Be prepared to discuss this analysis. Do you 'think,gltf
complete and persuasive? Are there otheryglte;natiqu"

that should be considered?

18



GLOSSARY

accounting cost--the cost that appears either on the “budééﬁ;;af
in the expenditure statement. (See Lesson 3 in - the
manual.) « L

annualization cost--the‘true yearly cost of a good. (Léssdﬁr4)j
average cost--the cost per output. (Lesson 4)

capital cost--the cost incurred for goods and services having a
useful lifetime that expands beyond the time of the
purchase, (Lesson 4)

cash subsidies--monetary contributions to the project from
sources other than the sponsor. (Lesson 5) P

cost--the monetary values of all resources associated' ﬁithf;§ﬁyk
particular intervention. (Lesson 3) ERERIEELL

cost analysis--a comparison of benefits ‘,(éfféctivedéééff76r
utility) to costs. (Lesson 1) I S

cost-benefit analysis (CB)-ecomparing. jintefventions'A[Whose
objectives can be readily converted into monetary terms.
(Lesson 2) o ’

cost-effectiveness analysis (CE)--comparing interventions with
simple comparable objectives. (Lesson 2) ’

cost-feasibility analysis (CF)--method of estimating only the
costs of an alternative to determine whether there are
sufficient resources to implement the project. (Lesson 2)

¢OSt—utility analysis (CU)~-comparing interventions with
multiple comparable objectives. (Lesson 2)

cost worksheet--a format for breaking down the ' cost of

: ingredients according the distribution of the cost burden,
i.e., total cost, cost to sponsor, cost to other government
agencies, contributed private 1inputs, and imposed student
and family costs. (Lesson 5)

depreciation--the effect of a given period of use on the value
of a good, often measured in terms of one-year increments;
to arrive at a depreciation cost, divide the total
replacement cost by the number of years in use. (Lesson 4)

19



d1scount1ng--the method for calculating the present value of a
good. (Lesson 4) ,

distribution of cost burden--determing who w111 payfwfor eaCh
ingredient in a project. (Lesson 5) DN ; i

distribution of outcomes--dispersing the overall - results among
the populations that are affected to see how each shares in
the benefits and effects. (Lesson 6) R o

economic cost~-monetary value plus the value of WhAE‘ is.fforgone
by selecting a particular activity. (Lesson 3) SR

economic goods--resources in limited supply ) ana:;*withh an
unlimited demand for them. (Lesson 1) L SR A

economics--a social science that examines the ratlonal behav1or
of individuals who interact through market exchanges.
(Lesson 1) ST ,

economy of scale--when the fixed'hcosts7‘are?vut1112ed7 to their
fullest. (Lesson 4) DRI PR

estimation wunder uncertainty--where. - the ingredients under
consideration (1) have values that are not based on any
reliable standard; and (2) have a wide range of values.
(Lesson 5) ’

equilibrium price~-a price where the quantity demanded is equal
to the quantity supplied. (Lesson 4)

elasticity--the impact that price has on demand for a given
good. (Lesson 10) L , . :

experimental cost--value of the resources incurred = during
project development that will not be incurred during the
full-scale project. (Lesson 3) :

external efficiency--the suitability of curriculum to
post-prngram activities, employment opportunities, advanced
education and traxnlng, continual 1nte11ectua1 growth, and
full participation in society as a concerned citizen.
(Lesson 8) :

fixed cost--costs that remain unchanged up to a very high level
of output. (Lesson 4)

free goods--resources that are available in usable form and in
sufficient quantity to satisfy all desires. (Lesson 1)

ingredient--individual resources needed for each component of
the intervention. (Lesson 4) Sl T



internal - = efficiency--process-related elements-5$“” *f‘e.fj
organization, scope and sequence of topics, and sultabllity ,
of the content to the environment. (Lesson 8) SRR

internal rate of return--the percentage increase or decrease ini o
income which society realized on its investment in a given"
area. (Lesson 6)

marginal cost--the addition to total cost resulting - from theff
addition of one more unit of input. (Lesson 4) R .

market price--the monetary value placed on a good or serv1ceﬁf
when there 1is a perfectly competltlve market for 1t.;,
(Lesson 4) r R

merit goods--those products and services whlch are of '1nherent
value to soc1ety and which merit scarce: publlc resources
because the private sector does not prov1de enough of them.
(Lesson 1) . '

multiple outcomes--more than one result of the intervention7~or;;
gset of alternatives. (Lesson 6) = ‘ g -

multiyear costing--estimating the cost of the project over
several years, taking into consideration inflation and
addition or subtraction of ingredients from year to year.
(Lesson 5) ‘

opportunity cost--~the value of all the resources“utilized had
they been assigned to their most valuable alternative use.
(Lesson 3) r R e

optimization--achieving a solution in which .cost is minimiied
and benefits are maximized. (Lesson 1) RS ! ’

pareto optimal--positive gains of 1nd1v1duals‘, f fn”, expenée
of no one else. (Lesson 1) O S

present value--current monetary value, of a future stream Eef
costs and benefits. (Lesson 4) : : e '

primary audience--the clientle who requested the infermatien;
generally, the decision maker. (Lesson 7) SRR

quantitative efficiencies--measurable with numbers ‘and: 'mOSt
often related to student flow, 1i.e., repetltlon' “and
wastage, student./teacher ratios, and the use of classroom
space. (Lesson 8) »

rational behavior--when consumers choose the most approprlate
means to achieve given ends. (Lesson 1) NE P




recufrent cestsvexpenditures that occur more than once during
_the life  of the pro;ect, e.g., teachers' salaries,
maintenance. (Lesson 4) . o

scarcityfea condition in which limited resources = are in
~unlimited demand. (Lesson 1) '

seCouaary audience--an additional group who will draw upon the
analysis but will not be responsible for the decision.
(Lesson 7)

sertor assessment--a preliminary overview of needs of a sector
to identify priority areas, obtain baseline information for
more detailed analyses, and encourage coordination of
assistance from all donors. (Lesson 8)

sensitivity analysis--considering the high, medium, and low cost
estimates of an ingredient when a varlety of estlmates is
proposed. (Lesson 5)

shadow price--the monetary value of an: good or servxce that does
not have a competitive market prlce.‘ (Lesson 4) -

utility rating--an assessment of the value, usefulness, or
contribution to social happlness of the pro;ect.wv(Lesson
6) o : o R : e

ut111ty score--a summary of ut111ty ratlngs.

varlable cost-—a cost that. dependsrbnktheTVLze andvscope of the

pro;ect (Lesson 4)
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LESSON 1
INTRODUCTION

OBJECTIVES

To - demonstrate a relationship between - the
concerns . of economics and the concerns of education;
to understand the role of cost analysis in economics
and in selecting education projects.

READING

Levin, Henry M. Cost-Effectiveness: A Prlmer. Sage
Publications, 1983, pp. 10-17 ‘

Chapter 1 "Introduction to Cost Analy_ s!

' - Purpose R
,* Goals . o

. * Importance of Cost-Effectlveness Anal\ s

INSTRUCTIONS | o

Begin the ~ lesson by reading ‘"Introduction to
Economics"” in this manual. Next, turn to the reading
in the Levin primer. Finish the lesson by completing

the exercises at the end of the lesson in this manual
The answers follow the exercises. :



~ INTRODUCTION TO ECONOMICS

Definition

‘Economics is & social science that deals with the
production, distribution, and consumption of commodities and
services, It is the study of the rational behavior of
individuals who produce, dlstrlbute, and consume commodities and
services. Rational behavior is the appropriate choice of
means to achieve given ends. Economic rationality refers to a
basic assumption made by economists that individuals are
pr1mar11y motivated by self interest and will seek, as their
major objective, the maximization of their economic positions.
If, for example, a consumer is rational, he will consume the
highest quality and quantity of an item at the lowest possible
cost.

Central Questions

The three basic problems facing any economlc
what, .. how,” and for whom economic goods. and
produced More specifically: G

» v are
~serv1cesv are

- What commodities should be produced an
quantities? : B

- How should goods be produced?

- Who should be the producers?

= What combination of resources should be used?
- What kind of technology should be employed?
= For whom should the goods be produced?

‘F-How should they be dlstrlbuted?

—'What pr1r01p1es should determlne the dlstrlbutlon of
goods? - A e

Thus production, distribution, .and consumptlon ‘are thé_ﬂthree
central concerns of economics. e ST

SCARCITY AND CHOICE :
Understanding these three economic concerns regquires
- understanding the basic assumption of scarc1ty of resources as
.~ well. 1In economics, scarcity refers to situation in which
- there is less than enough of a given good to satisfy the demand



lnstructioné

Before answering the following questions, read pages d10-17
of Cost-Effectiveness: A Primer by Henry M. Levin. Levin
will expand on the definition of cost analysis and its
importance in education evaluation. He will also discuss the
purposes and goals of the primer whlch parallel the purposes and
goals of this manual. _ ‘

Exercises

1. The study of economics addresses three basis questlons-
what will be produced, how, and for whom. Restate these three
questlons relating them to specific concerns of decision makers
in education.

2. What 1s ‘one of the ba51c assumptlons of economlcs?;;f“y' his
assumption valld the economics of educat’ond1n-dev lop'ng”
countries? In AID funded education pronects?' '

3. Education is not a free good, but an economic one that is
limited by both human and financial resources. How can cost
analysis help assure the most efficient use of these 1limited
resources?




4. Stats the cass for using cost-effectiveness analysLs.

5. Why should politicians, administrators,v and 'evaluators,
concerned with a cost-effectiveness analysis? : :

6. How can a knowledge;”of’””‘“WJ'&“
specific field? - '




Review the page listed for the questions answered incorr

1. What types of education programs Manual, page 2
should receive priority? How should L e
the projects be funded? Who should
receive the greatest attention,
pre~primary, primary, secondary,
higher, or nonformal students?

2. Most, 1if not all, resources are Manualiﬁp._Q,
limited. Yes, monetary and human o o
resources are limited in developing
countries and in AID.

3. Because resources are limited, one Manual, p. 3.
must make decisions about the most B
efficient ways to employ them. Cost
analysis will force you to compare
alteruatives and then help you to
choose the most cost effective
alternative.

4. It may help evaluate the investment Manual, p.-
potential of education and it may =
help gauge the consumption value of
education vis~a-vis other -
alternative uses of resources. ’

5. Because it can help make better Levin, pp.:10-11".
government decisions and serve as a R :
useful method for choosing among
competing alternatives in the 1light
of budget contraints. It may also
(a) serve as an important source of
persuasion; (b) lead to a more
efficient use of educational
resources; (c) reduce the cost of
reaching particular alternatives;
and (d) expand what can be
accomplished for any particular
budget or other resource constraint.

6. It can help create greater awareness Snhiantival

of cost, efficiency, and
effectiveness; help develop better
decision making abilities; and

assist in the selection of projacts
which are most cost efficient, thus
saving resources that could be used
for other projects.



LESSON 2
MODEL OF COST ANALYSIS

OBJECTIVES

To compare and contrast the concepts of cost-
effectiveness, cost-benefit, cost-utility, and cost-
feasibility analysis; to be able to select, based or
the nature of the analytic task, which type of analys1=
is most appropriate.

READINGS

Levin, Chapter 1, pages 17-30 _ L .
* Cost-Analysis Approaches. in Evaluatlon
Decision Making Eaia

Chapter 2, pages 41-45. g
* What Type of Analysis to Use?
* Is a Cost Analysis Needed? -

INSTRUCTIONS

After reading the assignment from_ the ,cf” P
primer, address the following exercises. ... :




l.

2.

_ Advantage - Drawback

For each of these situations, determlne ‘wh1ch ;of the

cost analysis modes is most appropriate:

a. The Ministry of Education wishes to increase the
earnings of students who terminate their formal
education after secondary school. Accordingly, it
seeks to answer the question of whether it should
expand vocational education offerings for students who
are presently in the general education program.

b. The national university wishes to accommodate
budget cuts by reducing some of the elective course
offerings. A reduction in the budget of $60,000 has
been targeted.

c. The Ministry of Education wishes to consider the

four

introduction of computers ‘into the secondary schools.

However, it is not clear that the budget is adequate.ef;

10



d. The secondary schools are seeking approaches to
improving the science skills of its students. Proposed
solutions include: (1) smaller class sizes with more
stress on science assignments; (2) hiring university
students to act as tutors; or (3) developing more
specialized science courses.

e. Both computer-assisted instruction and smaller
class sizes are being considered as ways to improve the
mathematics competencies of youngsters in the secondary
schools. The Ministry of Education wishes to ascertain
which alternative is most preferable.

3. Describe a project from your experience that required (or
could have required) (a) a cost-feasibility analysis; (b)
a cost-benefit analysis; (c) a cost-effectiveness analysis; and
(d) a cost-utility analysis. Be sure to describe the purpose of
the cost analysis or verifiable objectives of the projects.

a. Cost-feasibility __

b.,;Cbs£4benefit

c.'j COSt'effeCtlveness B

d. Cost-utility




4. . Whereiwould you place the four different modes‘,ofi cost
analysxs in the follow1ng chart? ' - ,

De ree,of)leflculty 1n Conductlng the Costhtudy
hlgh R |

lothf*lfeif;;' R L Co
0 Tow - ' high
' Degree of Comparablllty N

S. Complete the tables and answer the questlonsAfor'eaCh:ofe'the
three examples below. s : S ‘

a. Which of the three hypothetlcal adult llteracy
projects ‘has the preferred CB ratlo? R

Alternative e T Lo j S B N
Approaches Costsiv Beneflts - Net Benefits . C/B
A .$290f;7‘ §275 B
‘B f;so', 125
e 400 600

twhere- A is a computer-assisted instruction program,g,ﬁﬁ
) ~;'t: B is a self-instructed program; and T

' ~C is individualized instruction with peer -
consultation

'fh}. Based on the C/E ratlos, which of the four remedial
;mathematlcs programs is most cost effective?

. Alternative Effectiveness o
Approaches Cost/Student (Test Scores) C/E -
A o s2715 25 B
c 10 20
; D 5150
"jwhere-' A 'is group instruction w1th 1nd1v1duallzed~

«Asess1ons, o
B 'fs self instruction with educatlonalﬁtechnology,
C is group peer instruction; . and ‘

- D is peer consultation. SRR

12



preferred C/U ratio? '

ﬁ?ﬁiéﬁélgét%Ategiég,:

D Coo b B

e

Prob (raising math = 1ﬁ";5ﬁf?j:yuwa‘b: L2
performance by one DR St
grade level equivalent

Prob (raising reading
level by one grade level
equivalent

Utility of raising math
perfcrmance by one
grade level equivalent

Utility of raising reading 10.046f3
performance by one grade = i
level equivalent

gtility Score
B=(.2)6 + (.8)10=9.2
Cost

C/U Ratio

130



- Answers

r every question that yd1'fiﬁa3 you
icorrectly, review the pages listed. -

have answered

Characteristics AMdvantage Drawback
cF estimates only the determines does not consider
costs of alternatives | which altern- |outcomes of
atives are alternatives
within budget
CB objectives have to be | comparable data requirement
readily converted into| across all most stringent
monetary terms areas of social
services
CE objectives must be no requirement |requires
identical and singular| for monetary considerable
values; evaluative data;
lends itself common measure of
well to effectiveness must
coparison be used to assess
U objectives may be data not comparable
maltiple requirement across evaluation
least studies
stringent;
incorporates
subjectivity,
uncectainty, and
large number of
outcomes

2. (a) cost-benefit
(b) cost-utility
(c) cost-feasibility
(d) cost-effectiveness
(e) cost~-effectiveness

~ Levin, pp. 21-26

~Levin,
~Levin,

~ Levin, pp.

pp. 26-30
17-21

3. The following are examples of possible Subjeqtiﬁefﬂ

1NswWers:
a. cost-feasibility--Another
- mission in the regions asked if your
‘mission would consider being
involved in the Regional Development
Training Project. Your Mission
Director does not know how much, if
any, money is available for such a
project. He asks you to conduct a
- cost analysis and report back to
him, Your report to him is a

- cost-feasibility analysis.

14



b. cost-benefit--The HRD division
of your mission is writing a project
paper for a Training for Employment
Project. The purpose of the project
is to develop an appropriate,
efficient system for improving the
employability of private-sector
managers. The team members cannot
agree on which components will best
meet these objectives. You offer to
help settle the di spute by
conducting a simple cost-benefit
analysis that will compare all the
alternatives.

c. cost-effectiveness~-The Rural
Primary Education Improvement
Project 1is near completion. You

must determine whether to propose a
follow-on project. The needs in the
rural sector still exist but you are
not sure if this project is the most
cost-effective approach to
addressing the needs. To help make
your determination, you will compare
the costs and results of the Rural
Primary Education Improvement
Project and the costs and results of
two similar projects in the region.

d. cost-utility--You are a member
of the mission's committee that will
determine funding levels for
projects in the education program.
Since there are not identical
objectives among the projects, you
suggest that the committee conduct a
cost-utility study.

15



,iaw};

";c $600-400= 200 400-600= 0.667

‘b,_ Alternative "D" has the preferred_f

V_Ucuuya,vé.

'or'lower, CU ratlo;..

;vUtJ.llty Score 3 9.2
Cost.. $400‘,#a>4ﬁ' “s4ld

‘Degree of Difficulty in Conducting the Cost Study

e cost—effectlveness

e e cost-utlllty .

E& @ cost-feaSLblllty

0 low

a. Alternative "C" has the
preferred (lowest)C/B ratio.

net benefits o C[B?@f

A $275-200=  $75  200-275= 0.727
B $125-150= -25  150-125= 1.200"

C/E ra_tlo.

- 275-25=  $11

-‘<.75 15_ ’ . . » 5. |
Strategy "B" has the preferredp

 C/URatio.  $50  sas

16



LESSON 3
DEFINITION OF COST

'OBJECTIVES

To understand that there are non-financial costs:
for interventions which are not included. in budgets; to .
be able to list specific costs associated with specific
types of interventions. e

READING

Levin, Chapter 3, pages 48- 51
* " The Concept of Costs

|NSTRUCT|ONS e
‘Before you go further in the manual, read pages
48-51 in the Levin book. Levin will ‘introduce the

concept of costs and describe the 1nadequacy of budgets
for cost analysis. After reading from Levin, return to
the manual and read about several types of costs.

(1-


http:included~.ih

COST
In the most general sense, cost can be defined as the value
of resources associated with any particular activity. The
actual cost of the activity, however, is not always represented
by the monetary value of the resources. The cost of an activity
takes into consideration several other factors. The following

discussion addresses the other factors and introduces the
variations of cost.

Accounting cost generally refers to what appears either
in the budget or in the expenditure statement of an
organization. Most organizations will be interested only 1in
what the costs are to them. This usually includes only the
costs by functional line items, not grouped by project. Such
practice may distort the yearly cost of an ingredient. For
instance, if a learning center of a secondary school is equipped
with microcomputers donated by a private firm, the cost of these
microcomputers will, of course, mnot be recorded in the
accounting statement of the school. The accounting statement
therefore will not represent the total cost of the learning
center.

Economic cost, on the contrary, is a more encompassing
concept than accounting cost. It focuses on the true cost of an
undertaking from the standpoint of society. First, economic
cost of a particular project includes all the resources
associated with the execution of that jproject. Second, the
worth of these resources is determined by their monetary value
if they were used in the most productive application. Using the
previous example, the economic cost of the learning center will
include all donated microcomputers, and account for the market
value of this equipment as part of the true cost to the learning
center. Even though the secondary school does not pay for the
microcomputers, someone has paid for them and they are still a
cost to society and thus part of the true cost of the learning
center.

Opportunity cost of using resources in a certain way 1is
the value of what these resources could have produced if they
had been used in the best alternative way. For example,
consider the case of the student who must decide whether a
college education is worth the cost. In determining the
"opportunity cost" of attending college, the student must
include the amount of money he could make if he were working
(this is the opportunity cost of the student's time) as well as
- the cost of tuition, fees, and books. See page 48-50 of the
Levin book for further explanation.




Experimental cost refers to the cost of a project that is
in the developmental phase. No matter how precisely the costs
are measured, they will not necessarily represent the costs
involved when a full-scale program is implemented. There will
be differences between developmental costs and actual operating
costs. Even the cost of administration will differ quite
dramatically. In addition, experimental procedures cannot
always exploit the "economy of scale" and experience accrued
from daily operations.

19



1. Define economic cost.

2. State five reasons why cos
depend = primarily ~“on - '
interventions. o

to ascertaln the costs )

3. What are the costs assoc1ated with
s1tuatlons?

forloki ne

ia. It takes a full day‘atathe passport office

| renew
your passport.

}b;'Your failure to keep hotel receipts results in anf
. inability to claim full per diem on your most recent
. TDY, \

Aof» A major"portioh of the lawn aha%'shrubbery, =
.+ destroyed durlng an’ outdoor partv ‘held at" .the:
" . Mission.

20



d. AID- conducted a month-long training program. for ‘
‘Ministry of Education manpower planners and half of -
them entered private industry after successfully’: -
completing the program. : SRRERTRS S

‘e, A rise of crime and vandalism at the Skills Training
Center requires that the master carpenter be used to
patrol the workshops both during day and evening
classes and thus can teach fewer classes. '

£. Your Mission has required you to take this course.




Answers

1. Economic cost includes the value of TLevin, p. 4
all the resources associated with the = - .~ =
project. The value of the resources is

determined by the monetary value if they

were used in their most productive

application.

2, Five of the reasons why cost analysis

cannot depend on budgets are: o
a. Budgets often do not include all:
resources, e.g., volunteers. .

b. Budgets do not include resources
previously purchased, e.g.,
buildings.

c. Typical budgets charge the cost
of major items only in the year the
cost was incurred. Charging all the
renovation costs to one year's
budget will distort the true costs.

d. The costs of any intervention
are often embedded in a budget that
covers a much larger unit of
operation. Determining the cost of
a new reading program is difficult
when the teacher's salary is
included in the salary "line-item"
classification instead of classified
with other costs of the reading

program,
e. Budgets generally represernt
plans for how the resources will be
spent rather than the actual

expenditures.

3. a. passport fees; the value of what SubjéétiQél
may have been completed had you Lo
stayed in the office or at home

b. the cost of the hotel room that
you must cover or the value of the
time you may spend trying to obtain
a receipt

c. the resources required £for the

party and those required for.
restoring the lawns IR

22"



d. the resources to conduct the
training program and the wvalue of
the skills gained during  the
training that were 1lost to the

government when the employees left ’

e. hiring additional faculty to

cover the master carpenter's

class--at a higher salary than -
hiring a patrolman :

f. the cost of correspondence course -
and and the value of your time and -
energy that could be used for other. -
work R S RERES o

23
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LESSON 4
INGREDIENT APPROACH

OBJECTIVES

To present one approach to estimating  cost,  the
ingredient method; to 1learn how to place cost values
on each ingredient in order to obtain an estimate fo
annual cost of interventions. o

READINGS

Levin, Chapter 3, pages 51-59
* The Ingredients Method
*_kSpecification of Ingredients

Levin, Chapter 4, pages 62-74 k :
* Purpose and Principles of Cost Valuatlon

* Methods for Valuing Ingredlents}g”




INTRODUCTION
‘Estimating the total cost of an intervention may appear to
be an overwhelming task since there are so many individual costs
that must be considered. The task, however, may become easier
if we can divide it into smaller tasks. If we can describe the
intervention in terms of the individual ingredients (i.e., human
or capital resources) that are required to achieve the stated

goals, the task of estimating costs becomes more manageable.
This method is called the ingredient approach.

SET A
THE INGREDIENT METHOD

Instructions

After reading pages 51-59 of the Levin book,, answer " the
following questions regarding the methodology for identifylng
and specifying ingredients.

Exercises, Set A

1. WwWhat is the fundamental question in the: 1ngredlents ééﬁfoach
to estlmatlng cost? Shai

2. List the five categories ,for~;di&féihé?fingtodients into
common properties. S R A Ty e C o
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3. Describe the three conSLderat  msrthat should be recognlzed

in identifying lngredlents. P

4. Consider the purposes of the following projects. List a-
specific ingredient for each category that 1is 1likely to be
required. N
a. To provide at least four years of quality basic
education to all children in the rural areas and to
implement an education reform for grades 1-8 of the same
rural areas.
(1) Personnel:

(2) Facilities:

(3) Equipment:

(4) Materials/Suppliaséf'

(5) Miscellaneous:

b. To develop a model technical-vocational urban school
for poor youths, their immediate families, and other
adults who do not have access to education or employment.
(1) Personnel:

(2) Facilities:

(3) Equipment:

(4) Matérials/Suppliesﬁ

(Si‘Miscellaneous-

c. To establish a quallty program of graduate management

educatlon, training, and regearch at a local university.
(1) Personnel

(2) Facilities:

(3) Equipment:

(4) Materxals/Supplies.:;fl*”1Fikji"-k

(5) Mlscellaneous-: o
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d. To improve the administrative and human resource
capabilities within selected units of four priority
ministries.

(1) Personnel:

(2) Facilities:

(3) Equipment:

(4),Materials/Supplies:

(5) Miscellaneous:

5. In Chapter 4, Levin described the "nonbudget" . costs
associated with each. of his ingredient categories, e.g., the
replacement cost of donated equipment. With each . of . ' the
following ingredient categories, 1list one or two. possible
nonbudget costs. A ' S D e

a. Salaries

b. Travel¥apd,?ransportation

‘Allowances (per diem, insurance. ')

‘d;jiEduipment, Vehicles, Mété;ialé;ksuppliés

1e}5jParﬁicipant’Traihihg K

V’”fbﬁhénﬂbifééﬁgédéfsﬁ{medical, ¢§mmunf§$ti6n)FifL ?
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SET B
PI.ACING VALUE ON INGREDIENTS

Instructions

Now that we have learned to identify and specify ingre-
dients, we will learn some principles for placing values on
ingredients. This will help determine the total cost of the
intervention.

First, read Chapter 4 of Levin. This chapter will (1)
describe the purposes and principles for determining the values
of ingredients; (2) determine methods for placing values on
specific types of ingredients; and (3) derive an estimate of the
total annual cost of an alternative.

Next, return to the manual. We will expand on ‘thé%jﬂ
principles of market and shadow prices. We will also introduce .

other principles of cost valuation,

Concepts

Review the following concepts: ST | B
equilibrium price: a price that can be maintained; a .
price where the quantity demanded equals the quantity suppliedgﬂf'“

market price: the equilibrium price of the  market 1in a -
competitive economy; the value of that good.

shadow price: the actual cost of a resource that does not
have a competitive market price; opportunity cost of that
resource; the value of the resource in its best alternative use;
the adjusted market price which reflects the true benefit or
cost to the economy, e.g., the difference between the market
(subsidized) price of fertilizer and the world price the.
government must pay.

In the illustration, 1let your finger follow the supply
curve as it inclines. Why does the supply curve incline as it
goes away from the origin? A supply curve 1is simply a
representation of how suppliers will benave. More of them will
be willing to supply a service, a commodity, or a product when
the price 1is increasing. When the price is increasing, the
quantity supplied will also be increasing. The reverse 1is true
for the demand curve. Consumers, in general, will demand more
of the same good, when the price decreases, other things being
equal. When the supply curve meets the demand curve, the
quantity supplied will equal the qguantity demanded. This is the
point of equilibrium. For example, when the number of teachers
supplied equals the number of teachers demanded, we have an
equilibrium price. This is the true market value of a teacher.



In situations in which institutional requlations govern the
price structure, we will have either surplus or shortage. For
instance, because of union bargaining, the price of teacher is
P', or P prime, which is greater than P, the market price. At
P', more people are willing to supply their cervice as teachers
than the schools can afford to hire. Therefore, we have a
surplus in which the quantity of teachers supplied is greater
than teachers demanded. Since P', 1is greater than P, the
equilibrium price which teachers should have in an open market,
the teacher's salary is an overestimation of the true cost to
the economy. On the other hand, given the rigidity of
government pay schedules, we often find that teachers in
developing countries are paid at P", or P double-prime, which is
smaller than P. At price P", the number of teachers supplied is
less than demanded by the school system. This is the shortage
situation. P" may appear to be the market price of teachers,
but if the system is expected to expand, P" should not be used
as the expected cost per teacher. 1If a shortage exists at price
P", how can the supply of teachers be expected to increase at
the same price? A more realistic estimation of pricing the
teachers would use the shadow price, P.

Illustration of Market Price

Price |. -
B | L Swll_...SurPlus____ _supply curve
P ---------------------
' " ------_- -------------- - -;.--- . .
fgﬁf}ff‘ R 3 short'gg;gﬁ ;;'j,?emand\c?IY?
. Teachers Labor Marketfin?Cpﬁﬁtry X
P ='market price of teachers at,equfiib#iﬁm_'

: pa

. =.price in a shortage situation =
pY |

‘price in a surplus situvation

an



Exercnses ‘Set - B

6. Of what value is it to know the equ111br1um prlce of good
or service in estimating or evaluatlng project costs? Why Ls
the market prlce not sufficient? :

Additional Factors
It is useful to know the principles of shadow and market
prices. These principles help us determine methods for placing
values on specific types of ingredients. There are, however,
additional factors that must be considered in the valuation of

ingredients. In the following pages we will review these
factors which include:

Capital costs: goods and services paid for in a single
year, but used for additional years. The most common capital
investment is the construction cost of a building. Capital
costs, however, do not necessarily refer to equipment or
facilities only. For example, the effect of training
coordinators of a project can last over five years, although the
training is paid for in one year. In this case the training
cost can be treated as a capital cost. '

Recurrent costs: costs incurred for goods and services
that are wused as they are bought. When the 1life of an
investment for the project is one year or less, the cost of such
investment is a recurrent one and the cost of such investment
will appear in every year of the project. Usually personnel
cost is a major portion of the recurrent costs. It should be
noted that if the life of equipment or supplies is less than one
year, the cost of such equipment will be treated as a recurrent
cost, e.g., pencils.

Annualization costs: estimation of the yearly cost
taking into consideration depreciation and interest on the
remaining or undepreciated value. The elements required to
calculate the annualized cost of a capital good are: S

a) replacement value of the good;

b) life of the good; and

c) approximate interest rate to obtain the :

opportunity cost of having resources 1nvested in the
undepreciated portion of the good. . %
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The‘fbrﬁﬁia foﬂ:calculatlng the annuallzatlon cost 1s-f

lfr(1v+?rg—
PGS

where:' a = ¢ annuallzatlon cost |
- =-interest rated _ R
= lifetime of asset for deprec1at10n

S r

The following table facilitates the calculation of the
annualization figure. Rather than using the formula to arrive
at annualization cost, one would simply multiply the cost of the
ingredient by the appropriate annualization factor as found on
the table. For example, to calculate the annual cost of an $800
desk, with a 1lifetime of 10 years, and an interest rate of 15
percent, you would multiply the cost by the annualization
factor:

cost x annualization factor = annuallzed cost

The annuallzatlon factor,}in thls case, can be. found by locatlng
the point at which .15  percent intersects 10 - -years ' on the
annuallzatxonvfacto:Jghg:;,, i




Table l-' ‘Annualization Factors for Determining Annual Cost
~ % of Facilities and Equipment for Different PerJ.od
o of Deprec1ation and Interest Rates -

b AP et R -
2 ©..0.5378 ~ 0.5762 ~ 0.6151
. 0.3672 . 0.4021 - 0.4380
L4 0.2820 | 0.3155 0.3503
50,2310 . 0.2638 0.2983
160 . 0 0.1970 1 0.2296 » 0.2642
7 0.1728 - 0.2054 0.2403
.8 0.1547 0.1874 0.2229
90,1407 0.1736 0.2096
100 0.1295 - 0.1627 0.1993
P11 0.1204 0.1540 0.1911
~12.  0.1128 0.1468 0.1849
13 0.1065 0.1408 | 0.1791
‘14 0.1010 0.1357 0.1747
~15.-  0.0963 0.1315 0.1710
16 0.0923 0.1278 0.1679
17 0.0887 0.1247 : - 0.1654
218 0.0855 0.1219 0.1632
19 0.0827 0.1195 0.1613
.20 0.0802 0.1175 0.1598
21 0.0780 0.1156 ~0.1584
122 n.076C 0.1140 0.1573
123 0.0741 0.1126 0.1563
24" 0.0725 0.1113 0.1554
.25 0.0710 0.1102 0.1547
26 0.0696 ©.0.1092 . 0.1541
“27  0.0683 - . .0.1083 ~ 0.1535
28" 0.0671 - 0.1075 0.1531
©29° . 0.0660. - . .0.1067. . 0.1527
30~ 0.0651. . . 0.1061 0.1523




Exermses Set B, cont’if{’

7. ;
you calculategf ;
why not?. oo

8. If the 11fe of the readlng room 1s 25 years,
annual costs at _1nterest rates of 5, 10, and 15 percent
respectlvely.vj = i

es percent:;.

e 10 percent-gvf: i

e 15 percent.al

9. A personal computer costs $£4,000.00 and will be obsolete
after 5 years. The estimated salvage value at the end of 5
years is 20 percent of the original purchase. What 1is the
annual cost of using a personal computer based on 10 percent
interest? (Hint: You must first calculate the value of the
usable portion of the computer during the first five years.)

10. Supposing that a new reading program requires 10 such
microcomputers to be housed in the above (see exercise 8)
constructed reading room. What 1is the yearly cost of the
facility and equipment of the program based on a 10 percent
interest rate?

11, Determlne the annuallzed value of each of 51x computers
whose = total value 1is $30,000 and have a llfe of 5 years.% Use
the interest rate. of 10 percent. o

'412 Calculate the annuallzed value of a donated fac111ty that

Ptuwould ‘cost . $250 008 to replace and has a life of 20 years.  Use

- “the 1nterest rate of 15 percent.



http:4,000.00
http:5,000.00

SET C R
OTHER COST FACTORS

Fixed cost is the sum of the basic ingredients needed to
operate the program. It is invariant up to a certain level of
output. To an extent, the fixed cost ignores the size or scope
of the project. For example, one project director is required
from the start of a project even when no clients are
participating and it is likely that only one project director is
needed even when the program is operating at its peak. The cost
of a project director is a fixed cost and it does not change as
the size of the project changes. Another example can be found
in radic education. The 1initial fixed cost would include the
construction of power stations, transmission towers, receiving
stations, and recording studios, regardless of the number of
people who will eventually participate. As such, many
technology-based interventions have a high fixed cost. But this
does not mean that only capital investment can be a fixed cost.
The example of a project director illustrates that operating
costs can also be a fixed ccst to the project.

Variable cost depends on the size and scope of the
project. For example, the cost of 1learning material for
students depends on the number of students enrolled. Another
example will be the cost of hiring teachers. This will depend
on the number of students enrolled in the training program. The
cost of teachers varies as the number of classes of students
varies; it is thus a variable cost. Costs of labor-intensive
interventions tend to have more components in variable cost than
capital-intensive ones.

Economy of scale 1is reached when the project 1is large
enough to fully utilize the resources. For example, fixed cost
does not depend on the size or scope of the project. However,
most projects will not fully utilize the fixed-cost resources at
the beginning. In other words, when the number of units is low,
the cost per unit is high. It is only when the number of units
increases (and the cost remains fixed) that the fixed-cost
component is being fully capitalized. Until the fixed-cost
component 1is fully capitalized, the project would have
inefficiently used resources, and not achieved economy of scale.

Average cost generally refers to the cost per output. It
is usually calculated by dividing the total cost of the project
by the number of outputs, e.g., participants. The major problem
with the average cost concept is its assumption of linearity.
That is, average cost concept assumes that the average cost of
the program does not change with the scale of application. It
basically disregards different configurations of fixed-cost
components for different programs. Therefore, when average cost
per unit output is used it has to be at the appropriate level of
scale, otherwise it is very misleading.
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Marginal cost is the addition to the total cost when one
more unit is added. This concept is especially useful when the
average cost changes with the scale of application of the
program.

Discounting is based on the notion that people would
prefer to consume goods and services now rather rather than in
the future. 1If one wishes to know the present-day value of an
item to be purchased in the future, he must discount the item by
using an appropriate interest rate.

Present value of a dollar spent today refers to the cost
forfeited in interest or opportunity that could have been earned
if that dollar had been used elsewhere. Therefore the
calculation of present value is the opposite of compounding
interest. For example, if you were to add an annual 10 percent
interest on $1.00, it would be worth $1.10 in a vyear. The
opposite is true when finding the present value; the present
value of $1.10 in a year at a discount rate of 10 percent is
$1.00.

For present values of a stream of monetary amounts in
future years or a single monetary amount in the future, the
value must be discounted by an approprlate interest rate. The
formula for calculating present value is: : '

P.V. = | Al
-l(l + r)

where:  P.V. = the present value of a monetary
e - stream A from year 1 to year n;
- A = an amount of money in year i;
r = the appropriate interest rate.

In Lesson 6 these concepts will be explained . ,further
detail. The software package included with the course materlals
will calculate present value for you as well. g e
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Exerc1ses ’ Set C

13. Choose the concept or concepts that shchld_'be*‘cchSidéred
when assigning a value to the fOllOWlng' o : A

a. The original budget for a basic reading program
for grades 1-3 in ten rural schools was $400,000.
After careful consideration, the MOE decided to
include two additional schools in the project.

. fixed cost

. average cost
. marginal cost
. variable cost

b W N

b. A large secondary school recently purchased
fifteen  personal computers to begin their newly
developed computer-assisted instruction project for
mathematics. The science department subsequently
realized the value of the CAI and requested that their
department use the computers during the afternoon
hours (when the math department was not using them).

economy of scale
discounting
marginal cost
average cost

W N

c. HRD officers in your Mission are considering a
project which will require building centers in five
regions. They are not sure whether it 1is wiser to
build all the centers immediately or build one per

year.
1. fixed cost
2., discounting
3. marginal cost
4. present value

" d. The MOE and the Mission are planning a radio
education project. The MOE wants the program to
- target 10,000 students. Considering the geography of
the country, the Mission thinks that 8,000 is the
maximum feasible target. One member of the committee
thinks the cost difference in the target numbers is
insignificant. He reminds the committee of the
following:

1. fixed cost

2. variable cost

3. economy of scale
4. discountiaa

e



1.

2.

What resources are requlred for_f'f
intervention? o

a.
b.
C.
d.
e.

a.

b.

"v(l) additional staff, volunteérs

personnel

facilities

equipment and materlals -
other program inputs
client inputs

ingredients should be kséeéifiéd;“

in sufficient detail

categories for ingredients ‘shouidf

be consistent

accuracy in
ingredients should depend on
their relative importance

(1) additional teachers

(2) more school buildings,
school maintenance

(3) educational equipment

- (4) books, pencils

(5) statistical information
service, research plannlng,
teacher training,
administrative training.:

(2) learning resource center*
(3) new equipment
(4) manuals and other resource
material ;
(5) workshops, teacher tralnlngﬁ

(1) management trainers
-(2) a physical plant, new

executive training lnstltute,"
new center for admlnlstratlve_

and economic research

(3) commodity purchases

(4) training materials

(5) technical assistance from a
U.S. university, executive
training, long- and short-
term training for faculty
and administration, and
student loans

“Levin, p.

describing

‘iLevxn, p..

' Subjective

Levin, . p. o¢
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d. (1) training personnel
(2) small office for
: administrative work
(3) equipment
(4) handbooks and manuals
(5) training, technical
assistance, workshops, .
studies, observation trips =

5. a. the salary of the mission officer .
for time spent Dbackstopping the
project

b. the portion of the replacement
cost of a donated van from the
mission that must be used twice a
month to visit the project site

c. the forgone rental income on a
U.S. government owned facility
because nf free housing provided to
the project's team leader

d. the portion of the replacement
cost of wusing the embassy's word
processing equipment to complete the
project's quarterly reports

e. opportunity cost for time spent
by the participant to engage in
training rather than working job

f. the time it takes to get a
medical exam

Answers, Set B

6. "Market price" seems at first like a simple numerical value.
But as we have learned in Lesson 4, when drawing up a proposal
for a project in the future, you have to take into account that
the price of a good or service can change over a period of time.
Since you still need to arrive at a price for proposing the
project cost, the equilibrium price can be a solution to the
problem of not knowing a future market price.

7. No, we do not have sufficiei.t information. We need to _know
the lifetime of the reading room as well as the interest rate. .

8. @ 5%  $5,000 x 0.0710 = $355,00
@ 10% 5,000 x 0.1102 = 551,00

@ 15% 5,000 x 0.1547 - 773.50
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10.

11.

12.

13.

f Vo;xfaoa = $3 200

(80% represents the3
durlng the f1ve years)

usable portion

$3, oo x 0. 2638 $‘

r$551 + 3, 200 -4$3,751?f7?j

$30 000 x 0 2638 = $7 914

"$7 914 --6 = $l 319
$250 000 x 0. 1598 = $39 950

~ Answers, Set C
aé3_average cost, marginal cost, variable cost
,b,fﬁééonomy of scale, aVerage cost

c;t dlscountlng, present value ,t

’aﬁf{flxed cost, varlable cost, economerf‘sr‘rfﬁ




LESSON 5
ESTIMAT!ON OF COST

OB]ECTIVES

To learn to analyze costs; to summarlze costs
using a cost worksheet; to lllustrate how to estlmateE
costs under uncertainty; and to rev1ew cost estlmatlonf
for multivear oro-diects. v BRI

READING

Levin, Chapter 5, pages 80-99

Using a Cost Worksheet S
Allocating Costs Among Constltuenc1es[
Estimating Costs Under Uncertalnty
Multiyear Projects

* * * *

INSTRUCTIONS

Before beginning the exercises in the manual,

read pages 80-99 of the Levin Primer. This will
provide you with the appropriate background to
complete the exercises. o ‘




Exercise 1, Set A

Country X is planning to implement a radio education
project ags part of the Improving Efficiency in Education
Program. We will describe the project and identify the
ingredients that would be necessary for such a project. You
will be asked to calculate the annual cost estimates for each
of the ingredients, based on the methods set forth.

PERSONNEL

The Project Paper calls for a three-year Team Leader who has a
Ph.D. and fifteen years of experience in education and
significant exposure to radio. It is 1likely that this person
will require the maximum salary of $67,940, fringe benefits, and
travel and transportation allowances. For the purposes of this
example, we will assume no family members will accompany either
the team leader or the short-term consultants.

There will also be three short-term consultants (one a year,
each for three months, twenty days per month). They are
expected to have at least a M.A. and five years of experience.
Their daily wage will probably not exceed $140, with additional
fringe benefits, and allowances.

At the beginning of each academic year, twenty volunteers will
be needed for five days to distribute the workbooks and radios
- to fthe participating classrooms. Each volunteer's time is
estimated at $20.00 per day.

Fringe benefits of 30 perc:nt represent the current average for
this cateaorv aof exnenanm. i

Estimated Salary for 1 Year
a. Team Leader S

b. Consultant #1

c¢. Consultant #2

‘d. Consultant #3

e. Total Salaries .

frf,a Friqge,aenefitéf

5 volmteers

~ Total salary
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The cost of a facility to house the radio equipment is
estimated at $50,000. The estimated life of the facility is
twenty-five years. The renovations have a life of fifteen
years and require an investment of about $10,000. At 15
percent interest, what 1is the annualized value of the.
facilities? L

Annuvalized Cost of Facilities

a. Building . v $

b. Renovations. 3a f gk,$

Total Facilitiéé}f@g}£ffys'
EQUIPMENT

The following new equipment must be purchased.  Again, the
estimated interest rate 1is 15 percent. With the guarantee
agreements, maintenance costs are included in the purchase
price. After the three year life of the project, the equipment
will be purchased by the GOX for the appropriate depreciated
value,

a. (2) aural studio-transmitter link, transmitter and
receiver with self-contained power supplies.
Estimated value for each set is 9,500 with a 1life
span of ten years.

b. (2) audio gain rider, includes = compressor,

adjustable recovery delay, clipper control, switchable

low-distortion treble AGC, - power  supply, and .
calibrated meter. The value of each set is $2,200 and

should last for five years.

C. (2) audio 1limiter, includes all-pass network,
compressor, adjustable clipper, output low-pass filter
power supply, and front panel calibrated meter. Each
set costs $2,100 and will last for seven years.



d. electronic equipment including recorder/reproducer
open reel tape recorder; monitor, full track
recorder/reproducer portable tape recorder with
accessories; cassette deck; electronic generator;
cartridge tape; and spare parts for all equipment.
Total price is $12,000 and average lifespan of the
equipment is seven years.

e. miscellaneous equipment including connector kits;
antenna; transmission 1line; grounding kit; hoisting
grip; wall feedthrough; cable tie kits; receiver;
transreceiver; and spare parts. Total cost is $13, 000,‘,
and the average lifespan is eight years. '

Annualized Costs of Facllltlﬁs

Tﬁtaifﬁéﬁibhédtffﬁj;fi»3,,f;ff

SUPPLIES ‘ ,
The project will require an initial purchase of 5,000 radios
at $30.00 each. This includes several sets of batteries.

The radios will be used by each classroom for the entire
three years. '

Supplies for curriculum development are estimated to cdStf
$8,000. This is not considered to be a recurrant cost.:~,“'w*

Reproducing the workbooks and purvha81ng penc1ls for ‘é§¢hf;
year is estimated to cost $800, 000 . : T

a. Radios $

b. Supplies

c. Workbooks

" Total Suppliés;;f ?; ‘;  $
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The costs of energy for heat, lighting, and power are estimated
by averaging the current requirements for other buildings of
this size. The average is $2,000 per year. The additional cost
of theft insurance on the building and equipment is $1,800 per
year. :

Prior to arriving in country, the Team Leader needs five days of
training in the U.S. as do the three consultants. The cost of
training for each day (the Team Leader and Consultant #1 would
be trained together the first year) is $300.

Transportation needs to be provided for each of the Efour staff
members. The average cost of a roundtrip airline ticket is
$1,000. The Team Leader will return to the U.S. each year. The
consultants will each be provided with one roundtrip ticket.
Additionally, the program will need to purchase one motorcycle
for traveling to various sites. Cost of the cycle is $2,000.

Annual Miscellaneous Costs

Energy $
Insurance

Training

Transportation |

Total Wiscellaneous

TOTAL ANNUAL COSTS e
Personnel .~ §

Facilities

Equiément

Supplies

Miscellaneous.

Total Costs . $

A



""'~':*"ExerCIse1 Set A, cont.

'Dlétrlbute Ingredient Costs
- and Cash Subsidies

_ Fiiiﬁin éoldmné'l and 2 of the worksheet On  the"follﬁWing
page. - ’ ‘

The total costs represent the value of all the ingredients
required for the project. However, the total cost will not be
paid completely with AID funds. The host government has offered
to cover the cost of the facilities and the renovations. Rather
than providing the funding in total, they will make three equal
annual installments.

The project will be implemented with assistance from two
additional sources: the Peace Corps will supply volunteers to
distribute the workbooks and materials; and a U.S. organization
that will subsidize the project with a single outlay of $75,000
cash. There will be no fees imposed to students.

Given this additional information, please complete the
other columns of the worksheet.

Tl



Worksheet #1 for Estimating Costs of Radio Education’ /'

Exercise 1, Set A

Ingredleh@#gffp

. Total

Cost -

Cost to
Sponsor

Cost to
Other
Government
Agencies

Contributed
" Private
Inputs

Imposed .- -
Student . .

and Family .
Costs

mergoﬂyéil
‘Wacgiééées
pautpaent.
'Hate?#?[l'“ g
Otheigr""li

Value of Client

Time and Other
Client Inputs

(specify) ' |

Total Ingre-~
dients Cost
User Fees
Other Cash
{Subsidies

ret Costs

a7’




‘ Exerc1se 2 Set
Estlmatmg Costs Under Uncertamty

'In estimating the cost for the radio education project
there were significant disputes about the actual cost of the
antenna that would be needed for the radio broadcasts. Since
this was the first time a single radio station was attempting to
reach the given target areas, there was no standard upon which
to base the estimates. Because of this, there was quite a range
of estimates for the antenna. The estimate given on the
previous worksheet represented the midpoint between the two most
extreme estimates. With the information below, conduct an
informal sensitivity analysis to determine whether, through
changing the cost assumptions, the radio approach remains the
most cost effective.

Radio Computer Traditional

Low Cost Estimate
(per 200,000
students) S S
’$470,00Q“ ‘$95;000,000 ' $2,590,00p;
Medium Estimate jb;,fﬁ ‘  h';ff h, SR iﬁh"
: ~$439i545337‘$951°QQi000 ,_$2A500L0091
AR ’$540;OQQ;en#$95,000;009“j ‘$2,$Q9,000
Effectlveness

(Average Test Scores) : T RO S
- 25 .50 100

Cost Effectlveness Ratxos
Low Cost LR

Medium Cost.

High Cost

If the cost assumptions change for the radlo approach, does it
remain the most cost-effective approach? Why or why not?

Is it necessary to inform decision makers about the reeulter-of
the sen51t1v1ty analySLS? Why or why not? S
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Exercise 3, Set A

Multiyear Project
So far we have calculated the annualized cost of the radio
education project. However, to request funding, we must have a
"life of project" (LOP) cost estimate. To calculate the entire

cost of the project over its projected life, we must adjust the
cost of the second and third years for inflation.

According to recent trends, inflation in Country X is
expected to rise at the rate of 30 percent in each of the
following five years. Based on the rate of inflation, the
assumption that all costs will rise, and the previocusly
calculeted annualized costs, determine the LOP cost.

Year 1 . $ {’_;‘x‘ -
vear 2



: Exermse 4 Set A
Alternative Expendlture Patterns

The manufacturer of the radio equipment 1is willing to
accept payment in full at time of purchase or divide the
payments over the LOP. Calculate the savings you will incur as
you accept their offer to allow yearly installments. You will
need to use the "present value" formula to calculate. S

Year Pattern 1 Pattern 2
1 $1,620,395 $489,545
2 R 538,500
3 - o ;_' 592 350

Total ' . $1,620,395 $1620 ’;‘;3'9*5:‘;:-‘ 3

Calculate  the present values of the  above = patterns  of
expenditure. ,Wt”*’. IR UREITES T LI R R

To calculate present value-'

c_
£l

PV = ——=
{1+ r)

present value

‘time (i.e., 3 years)
discount rate (15 percent)
cost ($1,620,395) -

Where PV
.j;it‘—
C

Pattern 1 Pattern 2
PV $ $ SN
(rate=15%)3 '

What is’ the dollar difference between maklng three‘ yearlyéé
lnstallments rather than one payment in full? '$ L oo
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Exercise, Set B &

5. Complete the worksheet on the following page. Use a project
either from Lesson 5 (Exercise 4) or a project with which you
are more familiar (terminated, on-going, or proposed). First,
state the purpose of the project and briefly describe its

components,

A, Project purpose: ’

B." Project interventions or components: .




Exercise, Set B, cont.

WorkShee€ #2 f§?f§§flﬁ&£fﬁ9fc¢9tstf

Ingredients

Total =

Cost to
' |Sponsor

Cost to
Other

Government

Agencies

Contributed
Private
Inputs

Imposed
Student
and Family
Costs

Personnel

{Bquipment -

Others - . |
(speci£y)

Value of Client
Time and Other
Client Inputs

Pacilities |

Materials .“,“ -

‘Cost

Total Ingre-
dients Cost
User Fees
Other Cash
ISubsidies

ret Costs
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~ Answers, Set A

PERSONNEL 4

a. Team Leader , ?:5¢1'$67 940.00 (max. annual salar;
b. Consultant #1 . .8,400.00 (140 x 20 x 3)

¢c. Consultant #2 FEERE (only one consultant’ per yec
d. Consultant #3 . ,,”f will be employed) -

Total Personnel - 576,340 00

e. Fringe Benefits . 22,902.00 (76,340 x .30)
f. Volunteers ‘ - 2,000.00 (20 X 20 Xx. 5) -

Total Salary . >¥$101 242,00

FACILITIES

a. Building T
$50,000 x O. 1547“

b. Renovations L
$10,000 x O. 1710

Total Facilities ‘ﬂ ﬂ;f f§§}445ﬁ09?]

00

EQUIPMENT
a. $9,500
b. 2,200
c. 3,100
d. 12,000
e. 13,000

119,000
4,400

X $ 3,787.00
X

4,200 x 0.2403
X
X

1,313.00
1,009.00
2,884.00
2,898.00

12,000
13,000

HFENDMDNDN
Wnnuan

L

Total Equipment $11,891.00

SUPPLIES
a. Radios

5,000 x $30.00
b. Supplles

8,000 x 0.4380 =
c. Workbooks SR TINN Soc  E ROS B

800,000 x 3 = 2;400;00993.0;43801= 1 051 200 00

$150,000 x 0.4380 = 5 65,700.00

/3'504 00

Total Supplies = 120,404.00 -


http:11,891.00
http:2,898.00
http:2,884.00
http:1,009.00
http:1,313.00
http:3,787.00
http:9,445.00
http:1,710.00
http:7,735.00
http:101,242.00
http:2,000.00
http:22,902.00
http:76,340.00
http:8,400.00
http:67,940.00

- 'MISCELLANEOUS

a.

‘bo'

i c °
d.

a.
b.
c.
- d.
‘e.

Energy
Insurance
Training
Transportation

Total Misc.

POTAL ANNUAL COSTS

Personnel
Facilities
Equipment
Supplies
Misc.

Grand Total

‘, $ 2,000.00

~$14,300.00

©.1,800.00 N
4,500.00 ($300 x 5 days x 3 yrs)
' 6,000.00(6 x $1,000) T

s 101,242.00

- 9,445.00

. 11,891.00
»l,120,404.00
- 14,300.00

$1,257,282.00
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http:4,500.00
http:1,800.00
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Answer 1,

Set: A

Worksheet #1 for Estimating Costs of Radio Education

| cost to

Cost to

Other

Government
Agencies

Contributed
Private
Inputs

Imposed
Student °

and Family
Costs

Eacilléfgs;j;
[Equipment
Suppliesﬁ

misceliaheous
(specify)

Value of
Client Time
land Other
Client Inputs

Ingrédieﬂtgfﬁvi”ﬁ%

1,120,404 .

.. | Sponsor:

1,120, 40

0| soms |

$2,000

Total Ingre-
dients Cost
User Fees
Other Cash
|Subsidies

1,257,282
=( 0}

1,245,837

-(25,000)

9,445

40 ) -

40 0)

+(25,000)

n‘.?;@00 5;“ v

ret Costs

$1,257,282

r1,220,8371:

89,445

$27,000
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2._'Est1mating costs under uncertalnty .

'»tCost-effectlveness ratlos-

Radio: CeTR AR
low @ 2. 35/student L0, 094]
medium @ 2,45/student 0,098
high @ 2.70/student 714080

Computer: m;} E3V?fgﬁ
medium @ $475/student Lo 995

Traditional Curriculum | |

Revisions
@ $12.50/student 1.25

Yes, the radio approach remains the most cost effective. Small
changes in the cost of the radio program are not enough to make
it less cost effective than the other approaches. If the costs
and the effectiveness scores were more similar, the CE ratios
would be more sensitive to small cost changes.

No, the changes are not significant enough. If the sensitivity
analysis resulted in a different ranking among CE ratlos, the
decision makers should be informed. ‘

3. Multiyear pro;ectv

Year 1. - . § 489,545.00
e : e - (taken from
- worksheet 1)

Yearféify L
PREREN - 489,545 + ~
"~ 49,955 (10%)

Yeatfﬁf#
' 53 850 (lO%T

T°t51§~¢f5f°f§? §T620,355000

4. Alternatlve expendlture pattern

S Pattern 1 Pattern 2
PV $1,620,395.00 $1 227,572, 00
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http:1,227,572.00
http:1,620,395.00
http:1,620,395.00
http:592,350.00

$1,227,572.00 vas dorived from the folloving caloulations:

3-1

by = 1,620,395

o 1.32

PV

1,227,572
The difference between $1,620,395 and 1,227,572 is $392,823.00.

Answers, Set B

5. Answers to this exercise will depend upon the project you‘ ‘

choose. If you have difficulty completing the exercise, reread .

the text.
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LESSON 6
OUTCOME MEASUREMENT

OBJECTIVES
Tc better wunderstand the uses of benefits,
effectiveness, and utility measures; to discuss the
treatmeni of multiple outcomes; and to use computer

software that will facilitate calculating internal
rates of return. . . -

READING

Levin, Chapter 6, pages 108-128

Benefits and Their Measurement
Effectiveness and Its Measurement
Cost-Utility: Concept and Measurement
Treatment of Multiple Outcomes
Distribution of Benefits and Effects:

* * % % %

INSTRUCTICGNS

Before beginning the manual, read pages 108-128
of the Levin Primer. After reading from Levin, return
to the manual to read the following discussion of
indicators of educational progress then answer the
questions. After completing the lesson, turn to the
instruction manual for the computer software to learn
about calculating internal rate of return, present
value, and sensitivity analysis. ’



" OUTCOME MEASUREMENT

In this section, Gary Fields overviews what sorts of dat
indicate benefits, effectiveness, and utility of educatione
programs. With the Levin and Fields readings, you will ¢k
prepared to complete the exercises in the manual and understar
the concepts behind the computer software which will k
introduced to you.

Assessing Educational Progress and Commitment:
Conceptual Suitability of Indicators of Educational
Progress and Commitment

Various indicators of educational progress and
commi tment havelbeen proposed. Here are my assessments
of some of them.

Schocl Enrollment Rates. This refers to the
fraction of school aged children who are enrolled in
school. I believe these rates are the best single
indicator of progress. They show how many children
actually have access to schools, data which is
particularly important at the primary level. This
reflects both the existence of spaces in school and

parents' ability to pay fees and forego their
children's labor. School enrollments are regularly
measurable at 1low cost. Nearly always, enrollment

rates are broken down by level of schooling. This
breakdown permits us to distinguish between primary
education (which many regard as a basic human right
and which is most relevant to the target poor) and
other levels. Other breakdowns for which data are
sometimes available are by sex and by geographic
location. These breakdowns may reveal alarming
instances of inequality of opportunity. 1In the case
of geographic breakdowns, however, even in countries
where the poor are concentrated in particular
geographic areas, there is no assurance from regional
data that in fact the poor in poor areas are the
recipients of education. An even better breakdown of
school enrollment rates would be by socioeconomic
status (SES) of parents, since SES distribution is a
much better indicator of the extent to which the

lIn addition, other indicators, not treated
~here, include number of teachers, teacher-student
‘ratios, dropout rates, and breakdowns of enrollments
by age.
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recipients of education are the poor. But SES 1is an
elusive concept which is not easily measured.

Enrollment rates are also meaningful indicators
of commitment. Care must be exercised in interpreting
enrollment data as a sign of commitment, though, since
it is hard to tell whether the commitment is by
private individuals seeking personal gain for
themselves and their children or by a concerned public
sector. For many reasons, scme of which have nothing
to do with society's commitment to education for the
poor or lack thereof, high SES parents are more likely
to acquire more education for their children.

Recipients of Non-Schooling Educa'ion. These
numbers indicate the participation of the population
in less formal educational programs. Included here
are recipients of apprenticeships, adult education,
on-the-job-training, extension, and other forms of
continuing education. Rarely are these broken down
below the national level. Conceptually, these are
good measures of progress, since they show how many
people have access to learning opportunities outside
of schocls. There is some difficulty of
interpretation since non-schooling education may
either complement or substitute for schooling, and
this may vary from one country to another. There 1is
also a measurement problem in defining who is a
recipient. Nonetheless, this is a promising area
where little has been done up to now.

School Completicn Ratios. These are
calculated as the percentage of the labor force or
adult population who have completed various schooling
levels. As a measure of progress, these are valuable
in showing the stock of educated persons. Of
particular interest is the proportion of primary
school completers. Breakdowns by location and sex are
often tabulated. The limitations of completion ratios
are that they are restricted to formal schooling
attainments and are very slow to change, even if rapid
progress is being made for the young generation.

2an additibnal difficulty: SES data can
probably not be reliably gathered from school data but
would require a supplementary household survey.
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_ Literacy and Numeracy Rates. These refer to
the proportion of adults who can read, write, and
perform simple arithmetic operations. These reflect
the cumulative acquisition of skills. Although these
measures are often used for evaluating poverty groups,
the measures are limited because they are relevant
only at a basic level. Conceptually, 1literacy and
numeracy are not easily defined, which 1leads some
ubservers to reject these measures. But literacy and
numeracy rates can be and should be used as indicators
of progress.

Educational Expenditure and Finance Data.
These data tell what quantity of private resources and
how much of the government's budget and national
income are spent on education. They also indicate how
the educational system is financed (e.g., out of tax
revenues, student fees, etc.). Expendi ture
information is the single best indicator of commitment
to education, though it is not entirely free of
difficulties. One need only 1look briefly at the
position of the United States at the top of the
spending scale to realize that school expenditures
depend in 1large part on a country's ability to pay.
For intertemporal comparisons within a country,
information on total expenditure needs to be
supplemented by other data to show that more spending
results 1in better-quality or higher-quantity education
rather than, say, using the additional education
budget to raise salaries of existing teachers without
expanding enrollments. For international comparisons,
observers must remember the great differences across
countries in public versus private financing, central
government versus state and local responsibility,
private versis parochial schools' importance, and to
tuition and fee variations.

Conceptually, school finance data may also be
good indicators of commitment, e.g., abolition of
fees, reliance on more progressive taxes, equalization
of quality across districts and regions. But users of
school finance data must be sensitive to secondary
effects, e.g., if the public sector assumes a greater
share of school costs, who pays the taxes to finance
the government? Of course, the determinants of any
public finance system are many and complex. It |is
unlikely that school finance information will be
readily tabulated in an internationally consistent
form,
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~~"Rate of Return to_ Education. The rate of
return to education 1is the percentage increment in
income which society realized on its educational
investments. Among those who have faith in markets
and in the technical prowess of economists, it is said
that social rates of return to education are guides to
the efficiency of resource allocation patterns. In
this view, educational systems are thought to be
performing efficiently when social rates of return are
equalized across various education levels, since it is
inefficient for a dollar invested one place to earn
more than a dollar invested elsewhere. But to more
agnostic analysts like myself, a high rate of return
to education might mean any number of things: (i)
that society is wisely spending resources in a high
payoff area; (ii) that more expenditure is needed
until diminishing returns drive the marginal rate of
return on education down to the social discount rate;
(iii) that the apparently high social rate of return
to education is a mirage due to unjustifiable wage
premia received by highly-educated workers; or (iv)
that the rate of return to education may be high
privately but not socially, because the
better-educated are hired preferentially, bumping
less-educated persons into lower-ievel jobs or into
unemployment. Because of these ambiguities of
interpretation, I do not see that data on rates of
return to education, taken by themselves, are of much
use as an indication of either progress or commitment
in the field of education. However, rate of return
analysis may still be helpful in evaluating
education's past costs and benefits and in planning
educational systems for the future.

SOCIAL OUTCOME’S_‘;_,{ L

Social Returns to Educatlon.
Central Planning and Local Planning Perspectives

'In addition to the present-value method, social
rate of return is used for social cost-benefit
analysis. This too relies on the notion of time
discounting. However, it is done differently.
Instead of using a specified interest rate (r), the
rate of return method £finds the discount rate for
which the present value of costs equals the present
value of benefits. This is known as "internal rate of
return" (IRR) or "rate of return" for short. If T
could invest $100 today and receive $110 a year from
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‘now, I could calculate that the rate of return on my
investment is 10 percent. 1In this example, in which
~we have only one year lag between the time of

investment and the payoff date, the rate of return is
given by: . ‘

income next vear
rate of return on investment = income this year

, To evaluate education projects which involve
~many periods, the idea is the same (sum of the costs
and benefits in each time period appropriately
discounted), but the arithmetic is a bit more
difficult. Use the same principle, i.e., equate the
present value of costs to the present value of
benefits:

c c C
SR T2 e T
<o : (1 + r)

"*z¢5§114'rfo(1f+7f)

- The internal rate of return is that particular value
of - r which makes the left hand side of the equation
‘equal to the right hand side. Having found r, use the
following internal rate of return decision rule:

If the internal rate of return (r) is greater
than the market rate of interest (i), then
- the project under evaluation is economically
worthwhile otherwise it is not.
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Exercises

It is not important that you be able to calculate IRR usin
the formula. For the purposes of this course, it is onl
important that you gain a general understanding of the theor
and be able to use a software package that will do th
calculations for you. After completing the following exercises
go the supplemental instruction manual and software package fo
IRR.

1. List and define two challenges to cost-benefit analyses.

2. Accordxng to Lev1n, what type ‘of educatlonal ihtefventio
. lends itself best” to aCB. analy51s? : BT O :

3. Under what condltlon is “a;;§§5t:efféqtf§éh635fk;héiféfs
appropriate? LT TR T T

4. Define "utility" and discuss lséﬁé adﬁéﬁtﬁééé: bf5 uéiﬁgf,
the cost-utility approach. : S . T s

5. Discuss thé{diéadvéntaggg in usihg;tpgicﬁfapprééch;,




6. Your mission recently sponsored a new vocational training
center. During the second year of operation, it was found that
an increasing amount of the graduates were displeased with the
results of their training; however, not all of the complaints
came from the same type of training programs. The
disatisfaction was so great that it was determined that only
those programs which could most enhance the overall earning
power of the graduates would continue.

What would be the usefulness of conducting a cost analysis? How
would you measure the cost? How would you measure the benefits?
How should your results be used to make a decision?

7. Discuss an education evaluation with which you are familiar.
Describe the problems that were addressed and the alternatives
that were considered. What measures of effectiveness were used?
Were there other measures that could have been used?
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8. A recent sector assessment . 1nd1cates that grades 1 - 6 in
your country have an 1ncrea91ng dropout rate. The increased
dropouts are concentrated in rural areas. 'The following
solutions have been suggested ‘ B

e. Prov1de school lunches and transportatlon.

b. Improve the quallty of 1nstructlon through teacher
training. . ; , ‘ :

C. Revise the currlculum to make 1t more relevant to
rural life.

You are asked to design a cost analysis that can evaluate these
alternatives. What type of analysis will you use and why? How
will you measure the cost of each? How will you measure the
outcomes of each? What will be the criterion for your decision?

9. Your mission is considering an extension of. a;*¢ugfent,
education administration project. The follow-on project would
add a component. The following components have been’proposed:-

a. program and policy planning; ’ "
b. curriculum and educational materials development,
¢c. research and evaluation; and :
d. administrative structures and practlces.



Outline procedures for a CU. ‘analysis that will ~ assist the
mission in choosing the best component to add to the project.




Answers

1. (1) time period--most analyses are
done over a short period of time; this
makes it difficult to accurately measure
the long-term impact of the program; (2)
comparisons--it is difficult to select
an appropriate control group and to
monitor all factors that may have an
impact.

2. Interventions that produce labor
market outcomes; interventions that can
be evaluated 1in terms of the additional
earnings generated among participants by
their training or education.

3. Cost-effectiveness analysis is
appropriate when one is trying to choose
from among competing alternatives that
would accomplish the same goals.

4, Utility refers to the measurement of

the degree of happiness or satisfaction

provided by an intervention. It has the
advantages of flexibility, time, and few
information requirements and
restrictions.

5. The primary disadvantage is that
it is so subjective. This makes it
difficult to design a system to rate
alternatives and a system to obtain
overall utility ratings for each
alternative.

6. The purpose of an analysis would be
to compare the costs of each program
with 1its Dbenefits. To determine the
total cost, you must consider the cost
per student of the training and the
forgone earnings of the participant
during training. Benefits could be
assessed by doing a focllow-up survey to
see how graduate's wages were affected
by their increased skills.

The overall benefit of each program
would be the additional earnings per
graduate relative to what would have

been earned without the training. Poor

Levin,

Levin,

Levin, ‘p. 114

Levin,

Levin, pp

Levin, -

%b?§i¥7




placements will  Dbe reflected in
unemployment or underemployment, which

will result in low annual earnings for

graduates.

After collecting the cost and benefit

data you can calculate a CB ratio for

each program. The programs with the
highest CB ratios would be the first
eliminated.

7. This answer depends on the evaluation
you chose to discuss., If .you have any
difficulty answering the questions,
return to the text.

8. A cost-effectiveness analysis would
be most appropriate. The CE analysis
would allow you to compare costs per
student to enrollment rates. The costs
of the programs could be easily
determined by the ingredient approach to
cost analysis (i.e., with a worksheet).

Outcomes will be a bit more difficult to
ecstimate. There appear to be two
possible approaches: (1) through a
survey to determine how many of the
previous dropouts would have continued
weir schooling if, for example, school
lunches and transportation had been
provided; (2) by a survey of other
similar schools which have attempted the
same changes to determine how the
changes have affected enrollment rates.
The criterion will be the 1lowest CE
ratio, according to your estimzies.

9. (a) Set up a simple utility,scoringi

systenm.

(b) Ask those involved ih_.wthgf
current project to evaluate  the.
components using the utility  scoring

system.
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(c) Calculate. an' average - utility -

score.
(d) Estimate the é&ditioha1 cost for
each component. ‘ '

(e) Carry out the CU analysis,
setting up a ratio between the
utility score and the estimated

costs.

(f) Choose the component with the
lowest CU ratio. AR ,

‘o



LESSON 7
THE DECISION FRAMEWORK

‘To: understand the decisxon-maklng ‘process.. agd?k;

'“5how cost analysxs can-be used to make dec1510ns o

READINGS

"Lev1n, Chapter 2, pages 34-41

, * Identification of the Problem
* What are the Alternatives?
* Who is the Audience?

Chapter 5, pages 99-103
* Costs and Decisions

Chapter 7, pages 132-44

Use of Results
* Using Reports that Provide Cost Analyses
* Checklist for Evaluating Cost Analysis

Reports

* Design and Implementation of Studles--Next
Steps

* Incorporating Cost Analysis into Evaluatlon
Designs L

INSTRUCTIONS |
First turn to the Levin primer to read from
Chapters 2, 5, and 7 regarding the use of cost
analysis in decision making. After Lev1n, return to
the manual, read ‘"Decision Making in Cost AnalySLS :
and do the exercises. ;



DECISION MAKING IN COST ANALYSIS

Cost analysis must be considered early in the design stage
and through the evaluation stage. Since budgets do not usually
reflect the true costs of the ingredients, we should attempt to
account more fully for the resource ingredients from the
beginning. Data are normally collected for evaluation during
the functioning of the project prior to the evaluation
process. Similar procedures should be extended to cost
analysis. Cost analysis procedures should be constructed in the
evaluation designs prior to the evaluation process. One must
be aware always of possible cost implications. It is equally
important, for example, that cost analysis be considered during
the implementation stage so to be prepared for a final
evaluation just as it is important to consider implementation
costs during the design stage.

Cost analysis has important uses, however we must not
overvalue its usefulness. No matter how precisely the analysis
data were collected, they are just estimates. Futhermore, the
data collected it is absolute, for it is always affected by the
subjective evaluations of the individuals who collected it.

Second, there are times when our cost comparisons do not
produce significant results. Given similar results in cost

evaluation aralysis, we should examine institutional,
organizational, or human factors which might make one
alternative easier to implement than the other. As a rule of

thumb, if the present program is slightly inferior to a
radically different program, we would rather go with the
axisting program because we are sure that it can deliver the
promised results. The rationale is that the existing program is
a proven one while the new one has not been tested in this
particular organizational setting. There is a host of other
factors which cannot be quantified, but which actively affect
the operations of the programs.
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Exermses Set A

1, What explanations could be used for the problems 1n each ofgg
the followxng cases? uxﬁv
The scores of secondary students have been declining
.over the past five years. DR SO =

';b The Private Enterprise Management Center is R
.,progressively less successful in placing its participants.

c. Recent data suggest that the radio-based education
program is not reaching all the targeted population.

2, With each of the three cases above, describe the method you
would use to identify the most likely source of the problem._,lsi




3. Describe the reason that’ cost-feasiblllty analyses should
precede CB, CE, and CU analyses.‘;»,~‘ SR i :

l:xermses, Set B e
(and effectiveness) 'anadysis

4. What doe a: margLnal cost
1nd1cate? RO T

6. The final evaluation of a receutly completed nation-wide

computer-assisted education project is in its final draft. The
evaluation will be sent to your counterparts in other bureaus.

What advice and cautions would you give them in considering how
to apply the evaluation to their region?

o Exercuses,‘ Set C
8. Take a speclflc CE study , from the manual or - your own

experience. Use the checkllst;below to assess that study.ﬁ G
a. What is the dec1SLon framework? e
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AhsWefs ,'V Set A

1. Possible answers are:

a. changes in curriculum, changes

in test instruments, reduced
homework assignments, and veduced
teacher certification standards.

b. a less favnrable job market; a
declining training program; and
acceptance of less skilled and
motivated participants.

c. the percentage of the targeted
population who received radios; the
quality of radio reception; the
appropriateness of the times of
broadcasts; and the level of
interest of the targeted
population.

2. This arswer depends on your answers
to the previous question, but for the
sample answers:
a. interviews with teachers
regarding curriculum and homework
assignments; conduct a longitudinal
review of test instruments and
certification standards.

b. interviews with employers;
. review of the training curriculum
~and the application forms of
- participants.

- Cc. survey the targeted population.

'?3;,‘Because a CF analysis determines-
which  alternatives are within the

“boundaries of further consideration.

Answers, SetB

4. Additional costs and addltldhéij ﬂy
results that are associated w1th‘ each”

addltlonal increment or add-on.

5. The main ‘problem of scale is the cost
of individual components ‘(variable
costs) may change as the scale of the
project changes. If the components have
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fixed costs, scale variance 1is not a
problem. For example, the larger the
scale of an intervention, the greater
the advantages of alternatives with
large~fixed cost components,

6. The most important point to stress Levin, p. 137

is the generalizability of a national
study to individual school projects.
You should also state ways in which the
results were wunique to the countries
circumstances, suggesting the
transferability of the results to other
regions,

Answers, Set C

7. Your answer to this question depends SubjectiVee

upon the project you chose. If you have
any difficulty answering each of the
questions, return to the manual.



Part Il

Agency for International Development Washington, DC 20523



J
p]

ECONOMIC EVALUATION OF
EDUCATION PROJECTS

Part 11
Cost Analysis in
Education Planning

Louis Woo PhD |
Melame Sanders MA

The Pragma Corporatlon
116 E. Broad Street
Falls Church, Vlrgmla 22046

Agency for International Development
Training and Development Division

1986



Part II  COST ANALYSIS IN EDUCATIONAL PLANNING . .

Lesson 8 Cost Analysis in Education IR,
Sector Assessments ...cecccecrccccnee
Lesson 9 Cost~-feasibility Analysxs.........,
Lesson 10 Cost-effectiveness AnalysiS...c.ceies 139.
Lesson 11 Cost Reduction ....ciceciececcesvessvensslb5

1ii



L1

LESSON 8
COST ANALYSIS IN EDUCATION
SECTOR ASSESSMENTS

OBJECTIVES

To become familiar with ways in which we can use
economic evaluations in the planning phase; to define
the role of sector assessments in educational
planning; and to define the role of economic
evaluation in education sector assessments.

READING

There is no required outside readlng for this f-
lesson. All the material you -need is included 1n the‘)”
manual. v

INSTRUCTIONS

In this lesson you will answer the questions as
you go through the material rather than waiting until

the end. As you read the material, answer the
questions which follow.

The answers are at the end of the Jlesson. If

you cannot answer the questions correctly, reread the_;.

section immediately before the questlons.'




INTRODUCTION

An education sector assessment may be used to identify
specific problem areas within the country. For example, the
assessment may address the need to increase 1literacy, reduce
repetition, minimize per student costs, and improve methods for
measuring academic performance. The assessment not only seeks
to identify the country's education problems, but also to
determine the magnitude of the problems, the causes, possible
solutions, and the <costs and benefits of the solutions. When
compiled, these studies can be wused to determine strategies,
policies, programs, and projects.

In addition to analyzing problem issues, an assessment may
also address the country's educational problems according to
level or type of education. The assessment may, for example,
focus on pre-school education, primary education, secondary
education, higher education, nonformal education, vocational
skills training, management training, or participant training.
In the following study each level of education and training is
assessed according to access, relevance, and efficiency. The
efficiency analysis further considers academic performance,
dropout rates, repetition, and per student costs.

In the section that follows, Victor Cieutat defines the
relationships between cost analysis, sector assessments, and
educational planning. As you read, look for the sort of cost
information that is obtained through a sector assessment. Also,
look for ways in which cost information from sector assessments
can be applied to educational planning.

Definition and Application of
Sector Assessments

An education sector assessment is a preliminary
overview of the need in formal and nonformal education
to: (1) identify a coordinated set of priority areas
for the investment of internal and external resources;
(2) focus attention on constraints affecting these
investments; and (3) encourage coordination of donor
assistance. It is meant to replace a project-oriented
approach to planning with a comprehensive orientation
to use the limited resources available more
efficiently for human resource development.

The sector assessment has four basic
applications. First, through the involvement of host
government officials in its preparation, the assess-
ment will focus their attention on the sector
approach. This is especially important because more
efficient use of limited resources has become



increasingly critical for developing countries over
the past few years. A second application will be to
obtain baseline information to permit a more detailed
analysis of sectoral needs, constraints, issues, and
priority areas for a comprehensive program of
development in the education sector. Third, this
program is intended to encourage coordination of
assistance from all donors. And last, the assessment
will serve as the initial version of a continually
updated guide to manage all activities 1in the
education sector.

The immediate beneficiary and most significant
user of the sector assessment will be the host
government. The assessment also will benefit the
local USAID mission, other donors, and AID/W. The
local USAID mission will benefit by having a basic
structure Jdeveloped for a program of continued and
coordinated assistance in the education sector. Other
donors will have a way to focus their assistance on
priority areas, where their effectiveness will be
improved. AID/W will have similar benefits, and in
"addition will be able to assist in the establishment
of a network of developing countries dedicated to a
strong sectoral approach to program planning in
education.

Approaches to sector assessments will wvary with. txme,
country, and sector. Educational sector assessments may address
any or all of the following issues: S

. external efficiency

. internal efficiency

. access and equity

. relevance L
. administration and superv1sxon -
. cost and financing :

AU D WN

Of the above issues, all may involve some sort of cost
analysis. The external and internal efficiency issues, for
example, may require data from a CB or CE analysis. For the
relevance issue, a CB or CU analysis may be employed to consider
the external efficiency of the programs in relation to the
demands of the labor market.



Exercuses Set A

1, Whyvare sector assessments conducted?

2, Llst threed uses ~6ff{ésst;;infafnatidﬁy~6béafhéaﬂitﬁg§ggﬁ;;5;
sector assessment. ‘ BT T TR I T e

"USES OF SECTOR ASSESSMENTS
Instructicons, Set B

In the following pages you will learn more about the use of
cost analysis in sector assessments. The section on "Planning
and Managing an Education Sector Assessment" is particularly
valuable in 1learning the cost issues of efficiency. Here
Cieutat discusses two sector assessment issues that make use of
cost analysis. Remember, however, that despite its potential
application, cost is not always a consideration for all issue
areas.

As you read the following, consider ways in which you can
apply the results of sector assessments to educational planning.
Also, consider the type of people who would find sector
assessments useful in their planning. R

Revisions and Instltutlonallzatlon of
Sector Assessments

A significant outcome of an intensive education
sector assessment is an initial comprehensive program
to use both internal and external sources ' more
efficiently. A second and equally important outcome
is the encouragement of an approach to resource
allocation which recognizes and encompasses the
dynamic, evolving, and interactive nature of a
nationwide educational system. Thus, the recognition
and acceptance of the continuing need to build upon
and update the sector assessment is a critical element
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in the introduction of this approach to educational
planning and allocation of resources.

An important outcome of an education sector
assessment, and its subsequent revisions, 1is the
institutionalization of a system-oriented approach to
resource allocation and coordination. A prime
objective is the introduction of this perspective and
capability to the planning agencies of the host
government. A significant requirement, therefore, is
that host government officials work closely with the
assessment team from the beginning. This association
should start with the identification of issues and the
analysis of basic data, and extend through all
revisions and updates. A collegiate association with
donor-provided specialists will assist professional
planners through the implementation stage.

A second outcome will be the institution-
alization of this approach within a network of
cooperating countries, encouraging a sharing of
expertise, common experiences, approaches to similar
problems, and staff. Such a network, if encouraged
and supported by the donors, could help to establish
this approach on a regional basis.

Exercises, Set B

3. Imagine you have 3just completed a thorough educational
sector assessment. You will now disperse copies among people
whom you think will wuse them for determining strategies and
designing projects. To whom will you give copies?

o



4. You will attach a memorandum to each copy. In the space
below, draft the memorandum to your counterpart in the Ministry
of Education. You will need to justify why the assessment was
conducted (be sure to relate the country's limited resources to
the assessment's emphasis on cost analysis) and how the
information can be applied to planning.
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PLANNING SECTOR ASSESSMENTS

Instructions, Set C

The following reading by Victor Cieutat was written for AI
in May 1983. The complete version recommends guidelines fo
planning and managing education sector assessments for th
developing world. This excerpt describes two 1issues tha
Cieutat recommends for theorough assessments, external an
internal efficiency analyses. Included in the complete pape
are six additional perspectives: system orientation, nationa
goals, education and training goals, access and equity
administration and supervision, and costs and financing
According to Cieutat, "Consistent application of this mode o
inquiry will provide a comparative and useful approach to suc
assessments, and can help bring about the formation of a networ
of cooperating ccuntries that will be able more easily to shar
ideas, experiences, and skills in planning and managin
education and training systems."

As you go through the reading, look for methods that coul
be considered during the planning process to improve th
efficiency of educational programs.

Planning and Managing an
Education Sector Assessment

EXTERNAL EFFICIENCY

External efficiency means the relevance of
linkages between education and training and the many
following activities of program participants. This
includes employment opportunities as well as more
advanced education and training, continuing
intellectual growth, and full participation in society
as a concerned citizen.

Note that curriculum has elements of internal
efficiency as well as external efficiency. Those
concerning external efficiency are related to the
suitability of 1linkages to post-program activities.
For example, do skills taught in a program to prepare
paramedical workers for rural areas include those
required to treat the most common diseases and
injuries which can be handled there in a
cost-effective way? Aspects of the curriculum related
to internal efZiciency, as discussed below, include
process-related elements such as organization, scope
and sequence of topics, and suitability of the content
to the environment.

A basic and pervasive problem in planning
external efficiency for education and training
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systems, and in evaluating such systems, is predicting
employment needs in a dynamic and rapidly evolving
economy. It is difficult to predict accurately the
types of knowledge and skills required and the numbers
of workers. The following paragraphs examine problems
of measuring external efficiency for the various
sub-sectors of the assessment.

External efficiency for basic education is the
least complex. Where the curriculum content does not
adequately cover basic skills in literacy and
arithmetic, a program of curriculum reform can be very
effective. In many cases, however, the curriculum is
generally suitable and investments in the improvement
and expansion of primary education are justified.
This is wusually supported by the high social rate of
return often found for investments in primary
education, and because some basic education is
required for all further training. Improvement at the
primary level 1is required for external efficiency to
be increased at all other levels.

The quality of secondary academic education
varies widely among developing countries. There are
some situations where improvement in quality is a
higher priority than expansion. A major difficulty in
evaluating external efficiency of secondary academic
programs is the dual and contradictory function
expected of them. Parents and students generally
regard a secondary education as an entry qualification
for higher education, regardless of the small number
of graduates whc will have this opportunity. Most
secondary school graduates, in fact, go directly into
the job market.

This dual and contradictory expectation,
compounded in many cases by the 1lack of suitably
qualified teachers, often hinders progress toward both
goals. Institutions of higher education frequently
spend much of their resources on teaching remedial
courses for students who were not adequately prepared
in academic subjects at their secondary schools.
Also, the traditional academic courses lack relevance
to the job market and fail to prepare graduates for
employment.

Diversified secondary education has been
instituted to solve this problem in a number of
countries. Results have not been promising. A major.
‘difficulty has been the low motivation of students and
parents, who do not view vocational streams as being
the path to academic advancement and good jobs. A
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second difficulty has been the complexity and expense
of diversified secondary education. Problems with
obtaining suitably qualified teachers and purchasing
specialized equipment, plus the high costs for a
technical faculty and for maintenance of the
equipment, make this a reasonable approach to
education relevance in only a few select situations.

Vocational/technical education, at the
secondary and postsecondary levels, has been
established in many countries to make education more
relevant to job opportunities and to assist with
economic development. In evaluating such programs,
the assessment team should remember the basic problem
of external efficiency cited at the beginning of this
section. How well do these schools match their
program content to the predicted needs of the economy
for particular knowledge and skills and to the
required numbers of workers in each occupation?
Particular attention should be paid to 1linkages
between the programs and employers in the public and
private sectors. These linkages should provide
vocational/technical programs with information about
the evolving needs for employees in various skill
categories. Are students being trained to repair
radios and mechanical watches where mass produced and
inexpensive transistor radios and digital watches have
made replacement cheaper than repair? Are equal
numbers of electricians and engineers being trained
where there are many more job opportunities for
electricians than for engineers? Are physicians being
trained where there are more social benefits and
employment opportunities for paramedical workers?

In evaluating the external efficiency of
vocational technical programs the wusefulness of
teaching broad categories of skills should be
examined. This training may prepare graduates for a
wider range of employment opportunities, if it is
assumed that on-the-job training for the specific
skills is a responsibility often met by individual
employers. Such an approach can broaden employment
possibilities. It also can reduce program costs, as
instruction can focus on a more narrow range of
topics.

Training programs for extension workers in
agriculture and health also should be examined
carefully. Do the programs offer practical experience
in these areas or a predominantly academic
orientation? Are there packages of information and
supplies specifically designed for the programs and
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are they used as the basis for training? Are there
enough supplies available for the packages to be
effective? 1Is there a suitable incentive system to
keep graduates working in the £field? Is there
sufficient logistic support for program supervisors to
be effective?

INTERNAL EFFICIENCY
Internal efficiency means the extent to which
available resources are used to produce the maximum

desired effects under given conditions. This
encompasses quantitative efficiencies related to
student flow (e.g., repetition and wastage),

student/teacher ratios, distance teaching, and the use
of classroom space. Internal efficiency also includes
quality of learning as reflected in some aspects of
the curriculum (e.g., organization of content, scope
and sequence of topics, and appropriateness of the
content to the environment), instructional systems,
the effectiveness of teachers (e.g., training and
supervision), and the suitability and availability of
teaching materials. These factors are all discussed
in this section.

When resources are limited, as they are 1in all
developing countries, improvements in education and
training can be made through better use of existing
resources. This perspective of internal efficiency
should be used to examine the structure and strategies
of each sub-sector. Unit costs per graduate or
trainee, and quality of the instructional program,
should both be evaluated in regard to possible
improvements. Unit costs for program completers are
expressed in monetary terms or instructional time
(e.g., $3,000 or nine pupil-years to produce one
primary school graduate). There are several ways
these costs can be reduced.

In formal school systems, wastage associated
with dropouts and repetitions is often a major
component of high wunit costs. In addition to its
effect on unit costs, wastage also has undesirable
implications for equity because the students most
penalized tend to be in rural areas, from lower
socioeconomic classes, and female. Strategies that
reduce repetitions and dropouts, therefore, can
improve internal efficiency as well as equity.

Since some research suggests there are no clear
advantages to having students repeat grades, and there
are possible adverse effects on attitudes and
self-concept, changes in repetition policy offer one
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possibility for improving internal efficiency.
Although in many cases school 1leaving may be
attributed to economic factors, one problem may be
parental attitudes on the value of education. A media
campaign might improve the educational level of
females, as some societies place a higher value on the
education of males. Although repetition and wastage
costs are high, they may be necessary to improve
equity by allowing historically disadvantaged groups
to participate in school systems where there are
limited resources for remedial assistance.

Unit costs can sometimes be reduced by the use
of higher student/teacher ratios, as these costs are
especially sensitive to class size. Since increases
in class size do not appear to lower the quality of
instruction, within some limits, this option should be
examined carefully. There are situations, of course,
where increases in class size are not possible. In
remote rural areas, for example, a single school often
serves all school age children within walking
distance. In such cases it 1is important that
expense should not be confused with inefficiency.

The use of multiple shifts can significantly
lower unit costs, especially if the same teachers are
used for a second shift. An incentive increase for an
available teacher 1is much 1less than the cost of an
additional teacher, both in terms of salary and
training expenditures. But as with increasing class
size, there are some situations where multiple shifts
are not possible.

Distance learning, based on radio with support
by printed materials and instructional facilitators,
is another way to reduce unit costs. This may be
especially useful with extension programs in
agriculture, health, and nutrition.

Reductions in unit costs alone will not improve
internal efficiency. The quality of instruction
deserves particular attention. The assessment should
especially emphasize this aspect, as there is a
tendency in many developing countries to place undue
emphasis on increasing the numbers of graduates and
program completers and to neglect instructional
quality. This is not surprising, of course, given the
compelling social and political pressure to produce
graduates. Variables related to instructional quality
include some aspects of the curriculum, the
instructional system, teaching materials, teacher
training, supervision, and achievement testing.
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: A well developed and clearly formulated
curriculum is the foundation of an instructional
program. The curriculum should be evaluated carefully
by the assessment team, because it is often more like
a table of contents with a 1list of instructional
topics than an instructional guide. It should specify
the basic skills in all content areas related to the
program purpose. The sequence of the topics should be
based on a 1logical progression through content of
increasing and related complexity. If an adequate
curriculum does not exist, this would be the most
reasonable place that a plan for improving internal
efficiency might begin. .

The instructional system is the coordinating
structure that brings all elements of the teaching
process to focus on a common set of program
objectives. Many opportunities exist for improving
instructional systems in most developing countries.
Since educational planning generally emphasizes
structural aspects of education and neglects
process-centered components, applications of
appropriate and 1low cost instructional technology
often can bring about significant improvements in
learning.

Computer based instruction and audiovisual
systems using slide-tape methods or video cassettes,
while not yet appropriate for most primary and
seccndary levels in developing countries, may be very
cost-effective for highly centralized instruction of
relatively small groups. Examples might include
management training, vocational/technical training,
and extension agent training.

Teaching materials are not generally available
in suitable amounts, and increasing their supply can
significantly improve achievement. In practically all
situations in developing countries the single most
cost-effective action that can be taken, especially
given the usual shortage of suitably qualified
teachers, is to increase the supply of textbooks.
Related to this 1is the importance of teachers'
editions especially prepared for teachers with minimum
formal teacher training.

Support materials are also in short supply in
most cases. This ranges from simple items such as
pencils, paper, and chalk in many rural areas to the
lack of technical equipment in vocational and
technical training institutes. In all cases,
providing more instructional materials can greatly
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increase the efficiency of existing investments in-
buildings and teachers. ‘ L e fo

Extension programs in health and agriculture
of ten are ineffective because they lack suitably
prepared packages of information for extension agents.
This problem is often compounded by shortages of
materials such as medicines, fertilizers, and simple
tools, and of related printed support posters,
pamphlets, and other items.

Another aspect related to quality of instruction
is teacher training. Programs for the preparation
of teachers often emphasize instructional time rather
than acquisition of skills. The introduction of
competency-based instruction into teacher training
institutes 1is an excellent example of a way to make
more effective use of existing resources.

Supervision of teachers and extension agents
is not often done effectively. Shortages of qualified
staff and transportation difficulties are common
problems. Investments which improve supervision in
these areas can be very cost-effective.

TESTING EFFICIENCY

It is difficult to quantify and monitor the
quality of instructional programs without suitable
achievement testing of the participants. In cases
where there are centrally administered examinations,
these should be evaluated with respect to reliability
and coverage of course content. Such examinaticns are
often given at the completion of primary school. When
professionally developed and administered, these
examinations can serve as a very effective means of
educational quality control. They also can be used as
a rough guide to identify schools or regions where
achievement 1is relatively 1low and where selective
allocations of additional educational resources can be
made to correct imbalances in educational opportunity.

Objective measures of competence are rarely
found outside the formal school system. Introduction
of such measures into training programs for managers
and extension agents, in place of certification based
only on attendance, can improve the internal
efficiency of such programs.

The preceding discussion of factors affecting
costs and quality of instruction should serve as a -
‘guide to the assessment team in identifying areas of .
emphasis. Recommendations should not be made in all
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" of these areas. Instead they should be tailored to
- specific local needs where the greatest internal

efficiency improvements can be made with the minimum

. allocation of additional resources or the reallocation

- of existing resources.



‘Exercises, Set C

5. The mission and host government are trying to design a
project that will improve the external efficiency for higher
education. Suggest challenges and contraints they should
consider in their planning. What are some possible approaches
to the issues?

6. A newly proposed seéondary education prdjectfjbé§f be§n
rejected because of its internal inefficiency. - Suggest three
possible ways to reduce the unit costs. R

a.

b.

C.

7. Before a hypothetical Rural Primary Education project can
receive Ministry of Finance funding, it must be demonstrated
that the project will improve efficiency in the quality of
instruction. Please suggest five areas in which changes could
help to improve the efficiency by improving internal
effectiveness.

.

b.
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Ans'wérs, Set A

1. Sector assessments are conducted so that specific problem
areas within the country can be identified. They also help
determine the magnitude of the problems, the causes, possible
solutions, and the costs and benefits of the solutions.

2. Cost information obtained through sector assessments can
assist in:

a. setting priorities for investment of resources;

b. analyzing contraints affecting these investmants;

C. encouraging coordination of donor assistance.

Answers, Set B

3. It would be useful to give copies to any or all of the
following: ' Lo

a. Host country counterparts

b. Donor counterparts

C. Mission Director

d. Mission Program Officers

€. Education Officers

f. AID/W Project Officer

4. Your memorandum may take any format or éﬁylefY§ﬁféhSdé§{;[The
following is a sample memorandum. : e e B

MEMORANDUM

Attached please find a copy of the most recent
Education Sector Assessment for Country X. The U.S.
Agency for International Development, together with
your government officials and other donors, conducted
this assessment to provide a preliminary overview of
needs in the country's education system. In addition,
we sought to determine the magnitude of the problems,
the causes, the possible solutions, and the costs and
the benefits of the solutions.

We trust you will find this information useful
as you address growing education needs in a country
with limited €financial resources. The suggestions
included in the assessment provi.de a framework for a
comprehensive program to use both internal and
external sources more efficiently.

We appreciate the contribution of the Ministry
of Education to this assessment. We look forward to
working with vyou on a system-oriented approach to
resource allocation and coordination.
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Answers, Set C

5. One of the most basic challenges the mission and host
government should remember in planning external efficiency is
the problem of predicting employment needs in a dynamic and
rapidly evolving economy. It is difficult to propose projects
that will have favorable rates of return, especially when you
are unable to predict accurately the future demands for
knowledge, skills, and number of workers in various fields.

The Mission and host government will face at least two
other significant contraints in their effort to encourage
efficiency. First, institutions of higher education could
increase their efficiency if they were able to devote more
resources to teaching courses of higher education. Their
ability to do this would largely depend upon the ability of the
secondary schools to graduate students who are better prepared
for higher education.

Second, higher rates of return could be achieved through -
placement of more graduates in suitable employment. This would
require that courses be designed to give students skills and
knowledge that are demanded in the job market. - ;

6. Three possible ways to improve the internal efficiency by
cutting unit costs are: o :
a. use higher student/teacher ratios;
b. use classroom and teachers for multiple shlfts, or
c. use some form of distance teaching.

7. Five areas in which changes can be made to improve
efficiency through improvements in internal effectlveness are: '
a. curriculum : :
b. instructional system
c. teaching materials
d. teacher training
e. supervision
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LESSON 9
COST-FEASIBILITY ANALYSIS

OB]ECTIVES

To understand the process andidedi
conductlng a cost -feasibility analysis.

READING

There is no required reading other th
contained in the manual.

INSTRUCTIONS

Because the main purpose of the 1lesson 1is to
apply the principles of cost-feasibility, you will
have the opportunity to estimate cost wusing the
ingredient approach. As you read the material you
will be required to use the information in completing
cost estimate worksheets. You will also be required
to answer questions regarding concepts.

Answers to the questions as well as completed
worksheets are at the end of the lesson. Use these to
confirm or correct your answers and to help you know
what you need to review in the material.




INTRODUCTION

In the previous lesson you learned how a sector assessment
is conducted. The sector assessment gives initial evaluations
of needs and potential solutions; it proposes projects to meet
the assessed needs.

After assessing needs and solutions, the next step in
planning is to determine which solutions are feasible given the
available resources. A project cannot be implemented if there
are not sufficient resources. Therefore it is important to be
able to estimate the cost of a prcject and then determine if it
fits within the budget. This information is found through a
cost—-feasibility analysis.

In this 1lesson Levin and Woo take you through a
cost-feasibility analysis. The first thing they do is estimate
cost using the ingredient approach. Using this mwethod, Levin
and Woo divide all the ingredients into six categories:
facilities and equipment; training; personnel; curriculum
rental; maintenance; and miscellaneous. After estimating the
total cost of each ingredient for the life of the project, they
calculate the annual costs and then the average costs.

With these figures they are able to determine whether the
estimates fit within the prescribed budget. Then they would
know whether the project is cost feasible.

Levin and Woo take it a step further by estimating the
marginal cost of sharing the system with another school and
e~timating the cost of employing a slightly more advanced
system,

As you read the Levin and Woo piece, consider the types of
information that are necessary for conducting a thorough
feasibility analysis. Then apply the information in the cost
estimate worksheets throughout the lesson.

After completing the lesson you will not only have a better
understanding of how cost-feasibility analysis fits into the
whole idea of economic evaluation, but also how conducting such
an analysis will assist you in planning educational programs.
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AN EVALUATION OF THE COSTS OF
- COMPUTER-ASSISTED INSTRUCTION

Henry M. Levin

Louis Woo
Abstract
The purpose of this paper is to estimate the
costs and cost feasibility of utilizing
computer~assisted instruction (CAI) for compensatory
education. Cost data were collected from an

experiment on the effectiveness of CAI that had been
established in Los Angeles, California and sponsored
by the National Institute of Education. Based upon the
resource ingredients approach to measuring costs, it
was found that up to three daily 1l0-minute sessions of
drill and practice could be provided for each
disadvantaged child within the 1977-1978 allocation of
funds from Title T of the Elementary and Secondary
Education Act of 1965. If the computer system were
shared between two schools, the higher costs would
permit only two daily sessions.

Costs were also estimated for a more advanced
CAI system, and somewhat surprisingly the costs were
in the same range. This reflects the very heavy cost
of "software" that does not seem to decline with more
advanced technologies. It is possible that the 1latter
technology will be found to be more effective at the
same cost level. However, because comparative
effectiveness data between the CAI approach and other
instructional strategies are not readily available,
such cost-effectiveness comparisons will have to be
deferred until some future date.

Text
Various technologies such as educational radio,
educational television, and computer-assisted

instruction (CAI) have been proposed in recent years
as partial solutions to both the problems of rising
educational costs and the failure of the educational
system to impart basic skills to disadvantaged
youngsters. The logic of the cost-saving aspects of
educational technologies is conditioned heavily on the
assumption that the high labor costs of education can
be reduced by .substituting relatively lower cost
cap1ta1 inputs without sacrificing education results.
The view that certain educational technologies can
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improve the quality of educational results for
disadvantaged youngsters is based on the fact that
approaches such as CAI can be individualized to take
into account the particular strengths and deficiencies
of the learner.

These assumptions about the comparative
advantages of replacing some portion of traditional
classroom instruction with a more capital-intensive
educational technology would seem especially pertinent
in the case of CAI. Recent technological
breakthroughs in computers, particularly the advent of
minicomputers and inexpensive memory devices, have
expanded both the capability and Eflexibility of
computers and have reduced their costs considerably.
Also, CAI permits a large variety of methods for
individualizing instruction according to the actual
performance of the learner. For example, a
computer-based curriculum can be automatically
designed ' to provide additional problems in any area in
which a student is not performing according to some
preset standard. It can also be arranged in
particular sequences of instructional tasks that
emphasize a student's special needs.

Despite the promise of educational technology in
improving educational outcomes and reducing costs,
there is 1little supporting evidence of a rigorous
nature for either the relative costs or educational
results. In response to this evaluative
deficiency, the National Institute of Education
decided to undertake an experimental study of CAI in
order to evaluate its effects on the improvement of
reading, language skills, and arithmetic operations of
elementary school children. The experiment was
initiated in the fall of 1976 and was designed by the
Educational Testing Service (ETS) and implemented in
the Los Angeles Unified School District (LAUSD) .
Known as the ETS/LAUSD Study on Computer-Assisted
Instruction and Compensatory Education, the study was
intended to ascertain the effects of a particular

lThe best studies in CAI are Jamison et al.
(1976 and 1970). However, cost effectiveness analyses
of other technologies can be found in Instructional
Science (1975). See Carnoy and Levin (1975) for a
~critique of the methodologies of these studies.
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computer-based instructional system and curriculum on
student test scores in three subject areas as well as
the costs for replicating this particular system.

The research design was constructed to ascertain
educational effectiveness by test scores in reading,
arithmetic, and language arts at different elementary
grade levels. The evaluation was to determine the
effects of 10-minute daily sessions of CAI on student
achievement. Comparisons of test results for
disadvantaged students are being made according to the
number of daily sessions of CAI, the subjects in which
CAI sessions were given, and the number of years in
which students received CAI. The studies of
effectiveness ar< intended to reveal the educational
impact of this particular CAI approach across subject
areas, grade levels, amounts of exposure, and
different types of sthents (race, sex, ethnicity, and
socioeconomic status).

The evaluation of the effectiveness of this CAI
approach does not address the issue of costs. Given
the focus on the educational needs of disadvantaged
students, two questions arise pertaining to costs.
The first qu2stion is based upon the assumption  that
funding for special educational services for
disadvantaged students is derived primarily from
special categorical aid for that purpose, such as
Title I of the Elementary and Secondary Education Act
of 1965. Therefore, it 1is important to know if CAI
can be provided within the budget that 1is available
for these compensatory educational services. Second,
it is important to know if the CAI approach can
improve the educational proficiencies of disadvantaged
students at costs that avre similar to or 1less than
those associated with other instructional
alternatives.

The first issue is one of cost feasibility. If
the costs of this CAI approach exceed the funds
available for instructional purposes for disadvantaged
youngsters, it will not be within the boundaries of
feasibility. The =<second issue 1is one of cost
effectiveness. Even if CAI can be provided within the

:  ff?Préliminary findings are jreDQ?FQQJQiﬁf}ﬁéliéﬁaif;

"JamiSOn, and Ragosta (1980).
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;pfééént budgets for compensatory education, it should

~ be adopted only if it provides better results relative

to its costs than do existing alternatives.

Cost feasibility can be examined by evaluating
the costs. of CAI and ascertaining whether they are
within the budgetary allocations provided for
compensatory education by Title I of the Elementary
and Secondary Education Act of 1965 or by various
state and local compensatory programs. Cost
effectiveness comparisons can ke made only by
comparing both the results and the costs of the CAI
approach with the results and costs of other
instructional alternatives.

Although this study can establish the CAI costs,”
it is not designed to pursue its effects. However,
the overall CAI experiment on which this study 1is
based will provide rather sophisticated estimates of
test score results associated with student exposure to
different amounts of CAI in different subjects.
Accordingly, the costs that are estimated in this
study can be combined with the experimental effects of
CAI for cost effectiveness comparisons with other
instructional approaches.

In this paper we will estimate the cost of
replicating the ETS/LAUSD system in other school
settings. 1In doing this we will limit costs only to
those associated with the delivery of CAIL, while
omitting costs that are tied uniquely to the
experimental status of the present system. We will be
concerned with the costs of introducing this
particular CAI approach into schools outside of the
precent experimental situation. At the same time, we
will be concerned with modificaf.ions of the
experimental CAI that might affect costs. In
particular, there is a later version of the present
computer that is more advanced. The cost implications
of the newer computer will be examined after exploring
the costs of replicating the present experimental
approach. :

In this paper, we first describe the present CAI
system and its configuration in the ETS/LAUSD schools.
Second, we outline the costing methodology used in
this study. Third, we estimate the cost of
replicating the present CAI system. Fourth, we
evaluate the cost feasibility of adopting this CAI
system for compensatory education as well as the cost
implications of a more advanced system. e
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Exercises, Set A

1. In the first two pages, Levin and Woo make efforts to assure
that you are all starting with a common understanding. They do
this by outlining their assumptions. List two of their
assumptions and briefly describe how changing these assumptlons
might change the cost estimates.

2. Given 1limited resources and the expressed focus on
educational needs of disadvantaged students, Levin and Woo
address two types of cost analysis that should be considered.
What are they?

a.

b.

3. The ETS/LAUSD case has unique qualities and therefore the
budget figures cannot be transferred completely to other cases.
What is unique about this case? What two things must be taken
into consideration when transfering the results of the ETS/LAUSD
case to other cases?
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The System of Computer-assisted Instruction

The purpose of this section is to provide a
‘brief summary of the implementation of
computer-assisted instruction in the ETS/LAUSD study.
This description is of special importance because each
CAI approach and installation is associated with
different resource costs and effects. The ETS/LAUSD
experiment is based upon a particular computer system
and curriculum that have been utilized in a specific
way. Therefore it is important to provide some
description of the system and its application. It is
equally important to bear in mind that the evaluation
of this particular CAI approach with respect to costs
or educational effects cannot necessarily be
generalized to other CAI approaches. Rather, all
results will be limited to the specific Car
application that is being evaluated.

The heart of the ETS/LAUSD instructional
approach 1is the use of the A-16 computer for providing
drill and practice instruction for the students. Each
student is seated at a terminal that consists of a
keyboard reasonably similar to that of a typewriter,
and a cathode ray tube (CRT) that is similar to a
television screen. Each A-16 can be used to service
up to 32 terminals simultaneously. The A-16 contains
curricula for all elementary grades for each of the
three subject areas: mathematics, reading, and
language arts. Each session lasts for ten minutes,
although some students may be assigned to undertake
more than one session per day.

Each student signs in at his terminal and begins
the session where he left off in the previous session.
A problem is displayed on the CRT, typically in a
multiple-choice or a "fill in the blank" format. For
example, the student might be given a problem in
arithmetic operations such as vertical addition or
subtraction, and he must type in the solution. Or,
the student might be asked to fill in the correct form
of a verb in a sentence. If the answer is correct, an
asterisk is displayed on the CRT; if it is incorrect,
the student is so informed. In either case, a new
problem is displayed. When a student achieves
adequate proficiencies on a particular part of the
curriculum--as evidenced by a high enongh proportion
of correct answers--the system provides problems of
the same type at a higher level of difficulty. The
curriculum is not designed to introduce new material
as much as it is to provide an opportunity to practice
concepts that have already been taught.
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Two principal personnel assist the students in
working with the CAI system. A coordinator is
responsible for the entire operation in a particular
school including: the scheduling of students; the
distribution of summaries of progress for each class
to the classroom teachers (available from a printer
that is attached to the A-16); the security and
condition: of the equipment; and, the overall
supervision of students working at the terminals. The
coordinator is assisted by a teaching aide who
moni tors the students and answers their questions or
assists them when they are having difficulties.

The ETS/LAUSD experiment was based wupon results
from four experimental schools and two control schools
that did not receive CAIL. Two of the four
experimental schools were 1large enough to utilize an
A-16 with a full complement of 32 terminals. The
other two schools had smaller student populations, so
they shared an A-16 through the use of telephone lines
and special equipment (multiplexer and modems). Each
of these schools had 16 terminals installed so that
the shared A-16 was also attached to a total of 32
terminals. The CAI rooms had to be modified to
accommodate the special configuration of equipment as
well as to assure the security and appropriate climate
and humidity for maintaining the computer.

Exercises, Set B

4, 1In this section Levin and Woo describe CAI in further
detail. This summary is based on three additional assumptions
that affect the cost and effectiveness estimates. List these
assumptions.

a.

107



Costing Methodology

, The concept of costs typically tends to be
confusing to evaluators. Often the tendency is to
review budgets to estimate the costs of a particular
project. But the costs that one finds in a budget or
accounting statement are often in error or are
misleading for a number of reasons. First, budgets
typically show estimated costs rather than actual
ones. Second, budgets often indicate costs of
resources that will be wused over different time
periods. For example, although salaries in a given
Year will cover the labor services during that period,
a piece of equipment may be utilized for many years.
Yet the cost will be assigned only to the vyear in
which the equipment was purchased, whereas it should
be divided over the entire period of use on an
annualized basis. Third, costs of contributed inputs
are not included in budgets, resulting in
underestimating the true costs of a project. Finally,
some budgetary costs are distorted because they
represent special purchases or transactions that do
not reflect the true market values of the
transactions.

A more appropriate method for gstimating costs
is to wuse the ingredients method. This method is
based upon the assumption that whenever resources that
have alternative uses are allocated to a particular
activity, those resources have a cost to society. The
cost is equivalent to the value of t“e resources in
their most productive application. The typical way of
estimating these costs is to use the market value of
the resource. To obtain the annual costs of an
alternative, the costs of various ingredients that are
utilized over more than one year are "annualized" in
order to charge to each year only the costs for that
period. Because other sources can be used to evaluate
the techniques of cost analysis within this framework,
we will not discuss these techniques in detail.

3Virtually all the issues discussed here are
reviewed methodologically in Levin (1975). The best
application of costing methodologies in instructional
technologies is Jamison et al. (1978).

4Ibid. This paper will not include student
time as a resource because it is difficult to place a
value on this dimension. However, alternative
strategies with different demands on student time
should take this component into account.
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The following steps are necessary for estimating .
costs, using the ingredients approach. L

1. List all ingredients or resources required*-t
for implementing the instruction. —

2. Estimate the costs of each ingredient on the
basis of actual costs or estimated market
values, ’

3. Convert costs into the appropriate categories
for analysis such as annualized costs, average
costs, or marginal costs.

In this particular case we wish to estimate the
costs for replicating the ETS/LAUSD system of CAI in.
other educational settings, and to evaluate costs
under different organizational arrangements. -

Exercises, Set C
5. Levin and Woo are not satisfied with a budget or accedﬁtlng

statement for determining cost estimates. List four reasons
these documents are often in error or are misleading. S -

a.

6. What alternative approach d they suggest for estiﬁatihg
cost? Why is it better? : RO, w‘m;ef~w:ﬁ
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CAl Ingredients and Their Costs

_ Before listing the various ingredients of the
CAI system and their costs, the classification and
source of the cost information should be mentioned.
The classification of ingredients can be done in any
way that is functional to the questions that will be

raised. For example, one can classify ingredients
under personnel, facilities, equipment, and
mi scellaneous categories. Or one can set out

categories of ingredients that represent fixed
investments as well as those that represent recurrent
cost items. The main criteria are that all
ingredients are accounted for, and that the categories
are useful for analytical purposes.

The derivation of cost information for the
various 1ingredients will be done in a number of ways.
Where budgetary and accounting information are
appropriate they will be used. Where such cost data
are inappropriate or misleading, other methods of
obtaining costs will be wutilized. In all cases the
sources of the cost estimation will be specified as
well as the methods of cost estimation. In this way
the reader can ascertain how the costs were derived.
It is also possible to modify the assumptions of.cost
estimation to determine the sensitivity of costs to
different premises.

COST ESTIMATES

For purposes of cost estimation, the ingredients
of the CAI approach will be divided into six cate-
gories: (1) Facilities and Equipment; (2) Training;
(3) Personnel; (4) Curriculum Rental; (5) Maintenance;
and (6) Miscellaneous Factors. Each of these will be
evaluated in +turn, and they will be combined in
analyzing the overall costs of CAI.

Facilities and Equipment

Equipment and facilities are the first consi-
derations for estimating cost for CAI. 1In the case of
the Los Angeles experiment, the =squipment for a school
using a single A-16 computer, 32 terminals, and a
printer is estimated at about $121,000. The complete
breakdown for each type of equipment is shown in Table
1 below. The table also presents the estimates of
facility costs. These include the cost of construc-
tion of a normal instructional classroom as well as
the renovations that must be made to accommodate
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CAI.5 The $18,500 renovation cost includes

carpentry work, protective devices, electrical work
unique to the CAI installation, and air conditioning.
In 1977-1978 the facilities costs were estimated to be
about $68,500, and the total value of the equipment
and faclities was assessed at almost $190,000 per
school.

TABLE 1 FACILITIES ANDJEQUIPnENT,~1977-1978

Facilities

Cost of constructioﬁ_§f  ﬂ 3-, - :
a CAI room 7. '$50,000.00
Renovation cost S 18,500.00 L
Total | - $68,500,00
Equipment RS , o
One A-16 computer system  $68,120.00
installation : 3,000.00

32 Hazeltine Modular I S
terminals at $1,440/ea. 46,080,00

delivery at $63/ea. - 2,016.00
One Hazeltine Thermal Printer 1,950.00
delivery - 23,00
Total s . $121,189.00
Total Facilities and Equipment 5,A ﬁf ‘ 189,689, 00

o sAs school enrollments decline, it is common
- for' some observers to question whether any cost should
be attached to newly available classrooms that are no
longer needed to service regular enrollments.
However, such facilities are not costless as long as
they have alternative uses. 1In fact, there are many
alternative uses as evidenced by the expansion of
special education programs, rental of rooms to other
public agencies, or the closing of schools ané their
rental or sale.,
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However, we are not concerned with the total
costs of these ingredients as much as we are with
their annualized costs. A classroom 1is assumed to
have a 1life of 25 years, so that only about 1/25 of
the cosg should be allocated to a particular annual

period. ‘The renovations are assumed to have a life
span of ten years, and the equipment., is estimated to
have a 1life span of six vyears. In each case we

must use a standard approach to convert the overall
costs into annualized ones, where the annualized cost
represents the depreciation and interest costs
foregone on the investment for each year. The
annualized cost will depend on three factors: (a) the
overall investment cost; (b) the 1life of the
facilities or equipment, or the amortization period;
and (c) ghe rate of interest on the investment that is
foregone.

Table 2 shows the annualized values of
facilities and equipment costs. The 1979 rate of
interest on U.S. treasury bonds of about 10 percent
seems to be a reasonable figure for calculating
foregone interest on the investment. Refer to the
information on Table 1 of this text and the
Annualization Factors Table in the Levin primer, page
70, to complete the following table.

6The useful life of school facilities is taken
from estimates by LAUSD administrators.

7CCC staff gave us a figure of 6-10 years
depending on level of utilization and assessments of
technical obsolescence. We have used the six-year
figure because of the predicted intense use of the
equipment. However, extending the estimated life to
ten years would have the effect of reducing the
overall instructional costs by no more than 2-3
percent.

8See Levin (1975) and Jamison et al, (1978).
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- Exercises, Set D
ANNUALIZATION OF FACILITIES AND EQUIPMENT COSTS, 1977-1978

ffkmortiZation Annualization Annualized Cééﬁf;%
_ Period (years) Cost Factor | 108 |

Renovation . -

Facility~é@btbféiQ,,,w_,

| Equipment -

| morar




Training

Training costs are composed of two types:
direct and indirect. The direct costs are the most
obvious ones, consisting of such items as salaries of
instructors and costs of materials. The indirect
costs refer to the value of the trainees' time. In
the case of the ETS/LAUSD project, the direct costs of
training were included in the costs of equipment by
ccc. However, the 1indirect ones had to be borne
separately. According to the experience of ccc
personnel, it is usually sufficient to provide
workshops of 1.5 days for coordinators and 0.5 day for
teachers. The cost for each teacher and coordinator
will vary according to experience, training, and the
salary levels in the particular school district.
However, in Los Angeles in 1977-1978, salaries and
fringe benefits averaged about $20,000 for a school
year that was not more than 200 days. This suggests
that a pay rate of about $100 per day is an
appropriate basis for calculating costs of the time
required by teachers and coordinators to obtain
training. For forty teachers in an elementary school,
the indirect costs of teacher training are about
$2,000 for a 0.5-day workshop and about $150 for a
l.5-day workshop for the coordinator. Thus, the total
estimated indirect costs of training are about $2,150.

How does this figure translate into an
annualized cost, however? It 1is unlikely that
training costs of this magnitude would be required for
each year, for the carryover of trained teachers and
coordinators from year to year would be rather high.
Yet any turnover of teachers will require some
training to take place each year, even if it is merely
the coordinator taking the teacher away from his
classroom duties for half a day for instruction. For
example, with a turnover rate of 10 percent per year,
about four new teachers would have to be trained each
year at a cost of about $200. In fact, after the
first year this would be the only cost of training as
well as the interest foregone on investments for
training in previous vyears. If we use those two
components to estimate costs, the total indirect
training costs would be 10 percent of the previous
investment in training per year plus the costs of
training new teachers. On the average, 10 percent of
the training investment over a six-year period would
be about $250 and the indirect cost of training four
new teachers a year would be about $200 for a total of
$450 a year. Whatever the assumptions are about the
costs of this component, the overall cost implications
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are so small that they will have lltth 1mpact on ﬁhe
total cost calculations. : :

Personnel

Personnel ingredients for the CAI demonstration
include administrative resources, the CAI coordinator,
two teaching aides, and substitutes to cover the
absences of the coordinator, as shown in Table 3.

TABLE 3 ANNUAL PERSONNEL COSTS, 1977-1978

Administration $ 1,965
CAI coordinator .. 22,500
Fringe benefits on above

Two teaching aides , 5,220
Substitutes " 780
Total SR $34,551

The function of the administrative personnel is
to negotiate the contracts with the companies that
maintain the equipment, to arrange payments, and to
provide general financial and logistical
administration of the project. The annual personnel
costs for this function in 1977-1978 were estimated at
$1,965 on the basis of previous experience of the Los
Angeles schools with these types of projects.

The CAI cocrdinator 1is responsible for the
overall functioning of CAI including scheduling and
coordination of instruction, reports to teachers on
student progress, and moni toring of equipment
functioning and maintenance. Maintenance is
especially important because equipment failures result
in the loss of instructional sessions. Accordingly,
the coordinator must be aware of problems and their
solutions. Further, the coordinator must work closely
with classroom teachers to integrate the drill and
practice sessions of CAI with classroom work.

In the ETS/LAUSD case, the coordinators were so
carefully chosen and so well trained that they needed
little administrative supervision from the school
principal or other school administrative personnel.
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Whether this high level of initiative and independence
can be maintained in a replication is problematic.
However, based upon the success of coordinator
autonomy in ETS/LAUSD, we have not 1indicated any
supervision in the cost estimates. The cost of the
coordinators can be determined directly by calculating
salaries and fringe benefits. The salary component
was estimated at $22,500 and the fringe benefits for
that portion of the administrative costs and the
coordinator were $4,086. Fringe benefits do not apply
to the other personnel categories because of their
part-time nature.

Teaching aides monitor the performance of
students and assist them in wunderstanding the CAI

problems and in solving them. Essentially they
circulate among the students offering assistance or
supervision when needed. Their rate of pay in

1977-1978 was $4.35 per hour, and it takes two
teaching aides working about 600 hours each school
year to assist in a CAI room with 32 terminals. This
particular arrangement has been considered highly
satisfactory by the Los Angeles coordinators. The
total cost per CAI rooi: of the two aides 1is about
$5,220 a year.

Since the regular coordinator can take up to
twelve days paid sick leave per year, funds must be
available for a substitute teacher to coordinate the
program. Therefore, provision for up to twelve days
of substitute teaching at about $65 a day would cost
$780 per year. Based on these amounts, the personnel
costs per year for 1977-1978 totaled about $34,551.

Curriculum Rental _

The curricula that are used for the CAI approach
are rented from CCC, the company that provided the
A-16 system. The rental covers the cost of wusing the
three sets of subject curricula in mathematics,
reading, and language arts. The cost of the rental is
set at $205 a year for each of the 32 terminals in a
CAI room, for an annual total of $6,560.

Maintenance

The provision for maintenance of the equipment 1is
arranged thr«uagh contracts with firms that specialize
in such care. Although some of the maintenance is
routine and periodic, a major requirement is emergency
services to repair malfunctions. The annual cost of
maintaining the A-16 computer in 1977-1978 was $6,120 a
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year and each of the 32 terminals has a maintenance
cost of $300 a year, or $9,600 for all terminals in a
CAI room. The thermal printer has a maintenance cost
of $360 a year. Thus the total cost of maintenance is
about $16,080 a year.

Miscellaneous Factors

Miscellaneous cost factors include insurance,
supplies, and the costs of energy and routine
maintenance of the classroom. The appropriate
insurance costs are those that are incurred directly
from the CAI facility and equipment, including the
additional insurance costs for theft, fire, and
liability. Of these components, it appears that
liability insurance 1is largely unaffected, and the
impact on fire insurance costs is not readily
ascertainable. However, the additional theft
insurance for the equipment was estimated by the Los
Angeles schocl authorities at about $3,000 a year for
the computer, 32 terminals, and printer. The use of
only the theft component may understate slightly the
true insurance costs by omitting the fire component.
However, the overall omission 1is 1likely to have a
relatively small effect on total costs, for insurance
represents a very small relative cost item.

The category of supplies, energy, and routine
maintenance of the classroom contains many items.
Supplies typically include pencils, paper, books, and
paper for the printer. Energy and telephone costs and
facility maintenance includes: the telephone in each
classroom that 1is necessary for rapid access to
maintenance personnel and CCC in case of breakdowns;
normal heating, lighting, and power for the equipment;
and routine cleaning and maintenance of the classroom.
Taken together, these are estimated at about $3,000
per year. Again, even substantial changes in this
amount would have little effect on overall costs per
student session because of the relatively small
magnitude of costs for this category. Each classroom
is capable of providing a daily session on an annual
basis for over 700 students, so an error of $1,500 is
only about $2.00 per session. :
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.‘:vaercises, Set E

Fill out the follow1ng summary using 'the"ébOVeﬁ
information determlne the total annual costs for
this pro;eqt.‘, i : P

TABLE 4 SUMMARY OF ,AN_NU'A'L COSTS

Facilities and equipment
Personnel

Training

Curriculum rental
Maintenance
Miscellaneous

Total e s

Averége Cost p_ér Session

It is important to know the cost per session on
w,an " annual basis for each student. This is' the cost
f6r providing one daily - session of ten minutes of
"drill and practice for -a full school year to each
" student. This particular ‘cost figure is important
because it enables us ©- to ascertain the cost
.feasibility of this approach to. CAI as a method of
providing compensatory education to disadvantaged
youngsters. It would also allow comparisons of the
amount per session with the average amount of
compensatory funds provided by the federal government
under Title I of the Elementary and Secondary
Education Act of 1965.

The cost per session depends on the number of °
daily sessions that can be provided by the CAI system
on an annual basis. ‘This depends not only on the
length of the session but a2lso on the organizational
capacity and time required to process each group of

~student  users. There must be time between the end of

one ten-minute session and the beglnnlng of the next
for one group of students to sign off the system and
‘return to class, while a new group arrives, is seated,
and signs on. Finally, the number of sessions will
also depend upon the overall reliability of the
equipment and its operablllty during school hours.

In theory, the system could be used for up to.
6.5 hours a day during regular school hours, if
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sessions began at 8:30 a.m. and proceeded to 3:00 p.m.
with no interruptions for 1lunch. In practice, this
would be difficult, for time is needed both at the
beginning and at the end of the day to do
record-keeping and other instructional tasks
associated with CAI. Further, it would be difficult
to coordinate classes around the lunch period, and a
relief coordinator would be needed during that period.
Even five sessions of ten minutes each per hour

provide only two~-minute transition periods.
Accordingly, there are clear limits on the numbers of
sessions that can be accommodated. Based upon the

actual records for the ETS/LAUSD system, it appears
that the range varies from 21 sessions to 25 sessions
per day, with a median of 23 sessions, On the basis
of these experiences, we can estimate the cost per
daily session per student for a school year.

Depending on the number of sessions per day for
each terminal, a configuration using the A-16 and 32
terminals in a single classroom can accommodate from
672 to 800 sessions a day. Assuming that the most
probable estimate is the median of 23 sessions a day

per terminal, 736 sessions can be provided. By
dividing the number of sessions by the $100,000
estimated annual total cost for this Ccal

configuration, we can find out the annual cost per
daily session. Fill in the following table with that
information.

e Exerase Set F
TABLE 5 AVERAGE COST PER SESSION { '

Number of SeSSlonS E" o Annual Cost per
per Day o Daily Session
Per Terminal = For 32 Terminals
21 I 672
.23 ‘ . 736
25 - 800

Cost Estimate for the Shared System

‘ Before comparing the average annual cost of a
single CAI system with the level of funding available
for compensatory education, it is important to
estimate the annual cost per daily session when two
schools share an A-16 system. When there 1is not an.
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‘student enrollment base in a particular school to
~accommodate about 700 daily sessions, a system shared
with another school may make the project feasible. It
can also be helpful in situations where only a
particular grade level utilizes CAI. Of course, by
providing multiple daily sessions (for example, two
sessions a day), an A-16 can be utilized to Ffull
capacity by even 350-400 students. However, in the
Los Angeles situation, the design of the CAl
experiment meant that in two participating schools
there were not adequate students assigned to CAI to
fully utilize a 32-terminal system in each school.
This situation provides us with the opportunity to
ascertain the costs of a shared CAI computer.

Exercises, Set G

The basic configuration for the shared system
was that the A-16 computer and 16 terminals were
placed in one school, and the other connected to the
first school through a leased telephone 1line.
Additional equipment was required in order to operate
the sharing arrangement because two classrooms must be
utilized for the terminals rather than one classroom.
Assuming the facility and renovation costs for the
second classroom would be the same as for the first,
fill in the facility costs on Table 4.

The additional equipment (two modems and two
multiplexers) and their installation have a cost of
almost $12,500. Remembering that all equipment costs
have an assumed lifetime of six years, calculate the
annual equipment cost and £ill it in the Table. What
is the total annualized cost for facilities and
equipment? Fill this in the Table.

With respect to personnel for the shared
arrangement, we assume that the administrative cost
for making financial arrangements and monitoring
contracts is roughly equivalent to the single-school
approach. However, an additional coordinator is
neaded for the classroom in the shared configquration,
and additional provision for substitutes is necessary.
These are estimated to cost about $26,648 per year.
The training cost for the additional coordinator is so
small that it is inconsequential (about $150 for the
1.5 day of salary) and will not be included in the
total.

Additional costs of maintenance seem to affect

only the additional printer at $360 a year; the modems
‘and multiplexers are maintained on the basic CCC
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TABLE 6 ADDITIONAL COSTS INCURRED FOR SHARED A-16 SYSTEM, 1977-1978

- Amortization Annualization Annualized Cost
Cost Categories . " Period (years) Cost Factor 10%

Facility : e o i
Construction of a: CAI=room [25
Renovation - : y

Subtotal

Equipment
Two Modems

Two multlplexers
Installation .

Subtotal

Total Facility ah@fﬁéﬁi@@éﬁ

Personnel L
One coordlnator, o
Fringe benefits on -al

at 16.7% s
Substitutes

Subtotal
Maintenance

Printer
Mlscellaneous

Grand Total

Note: It is assumed that the system is shared by two schools in the same local
telephone area. If schools are at a greater dlstance, the miscellaneous cost
category will increase according to the increase in telephone charges.




contract so their costs cannot be easily broken out.
Miscellaneous costs include the telephone line between
schools, routine maintenance of the facilities,
lighting, heating, electric power, and supplies.
These are estimated at about $3,000 per year.
Insurance 'costs are not affected by distributing the
terminals between the two schools. Use the personnel
data miscellaneous data to complete the table.

If the total annualized cost of the single
system is approximately $100,000 and it costs an
additional $41,000 per year to add a system, the total
annualized cost for the shared system is $141,000.
Figure the cost per daily session with a shared
system,

TABLE 7 ANNUAL COST PER DAILY SESSION USING
4 SHARED SYSTEM

Number of Sessions Annual Cost per
per Day Daily Session
Per Terminal For 32 Terminals
21 672
23 736
25 800

Using the average number of sessions per day, ~or
23, figure the percentage increase in cost that occurs
when the system is shared. '




Cost Feasibility

The purpose of cost feasibility analysis is
simply to determine if the costs of the instructional
approach can be accommodated within the limits of the
budget assigned for such purposes. 1In order to answer
that question, we will compare the costs of CAI with
the level of funding provided for compensatory
education by Title I of the Elementary and Secondary
Education Act of 19f5. Presumably the CAI system that
is being evaluated is mainly a remedial program of
drill and practice.

In fiscal year 1977, Title I had appropriations
of about $2 billion for about 5 million youngsters.
Thus, on the average about $400 was provided for each
of the students covered by the program. But not all
of this amount was allocated to classroom instruction.
Some was expended on such items as administratior,
health, diagnostic, and nutrition services. However,
let us assume that about $400 per pupil represents an
upper 1limit for compensatory education in the
classroom. Using this as a basis for cost
feasibility, $400 would cover about three daily
sessions of CAI at $136 per session with 32 terminals
to a classroom, or two sessions at $192 wunder the
shared arrangement. This means that all three
curricula could be provided under the 1lower cost
configuration, or two could be provided under the
higher cost one. It also means that two curricula,
for example reading and mathematics, could be provided
under the lower cost option, while allowing the
remaining $128 per student to be wused for other
purposes. On this basis, one would conclude that the
CAI approach that has been evaluated meets a general
cost feasibility test. Therefore., it 1is feasible to
consider this approach within the constraints of
existing provisions for compensatory education.

Costs of a More Advanced System

One of the major questions that arises in
evaluating the costs of a changing technology is the
direction and magnitude of future costs based upon
more advanced approaches. This is particularly
important in any strategy based upon computers because
the technology of minicomputers and memory devices has
been developing at a rapid pace with drastic
reductions in the cost of any given capability. The
longer run situation would thus suggest that at 1least
the cost of equipment at a given performance level
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would decline, and it is important to ascertain the
impact of these potential equipment cost declines on
the overall costs of CAI.

However, before examining evidence on this
question, it is important to point out a phenomenon
that is typically overlooked in predicting cost
changes of techological innovation. The annualized
costs of all computer equipment, including the
terminals, represents cnly about 28 percent of total
annualized costs, as evidenced by comparing the costs
of $27,873 in Table 2 with the total costs of $100,000
for a 32-terminal classroom. This means that even a
rather drastic reduction in the 28 percent of the cost
accounted for by equipment will amount to a much
smaller reduction in the total cost. For example, if
the cost of equipment declined by one-third, total
costs would decline by less than 10 percent. At the
same time, the costs of personnel, maintenance,
construction, and other personnel-intensive categories
are rising rapidly, at least partially off-setting the
potential declines in the cost of computer hardware.
Accordingly, it is important to recognize that there
will be inherent 1limits to cost reduction for CAI,
even with rapid technological improvements in
hardware.

In the particular case of the A-16 system, we
were fortunate that CCC had developed a more advanced
CAI approach during the implementation phase of the
ETS/LAUSD experiment. The more advanced computer is
the CCC-17, which can drive about 96 terminals rather
than the 32 terminals to which the A-16 is limited.
CCC also claims that the CCC-17 is more flexible and
productive than the A-16 for a number of reasons.
First, it uses special terminals provi‘ded by CCC that
permit more flexible design and format of curricula as
well as a wider variety of interactive feedback
responses between the pupil and the computer. Second,
the central processing unit has a greater capacity for
storing additional curricula and can process curricula
of a wider variety than the A-16. For these reasons
the CCC-17 may also be more effective for each session
than the A-16, although that is ultimately an
empirical issue rather than a theoretical one. CCC
has provided the CCC-17 for one classroom for the
final year of the ETS/LAUSD experiment, hence some
empirical data should be forthcoming on this issue.

However, the purpose of this investigation is to

ascertain the cost per session of the newer
technology. We then may compare the 1larger CCC-17
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TABLE 8 ANNUALIZATION COST FOR THREE SCHOOLS SHARIMNG THE CCC-17 SYSTEM, 1977—1978

[f:¢§§Ff¢3?99¢fies* ff;?Tre;r'“Period (years) Cost Factor | 10%

- Amortization . Annualization  Annualized Cesr?gﬁ

f;«racilitgf'"’ i

Egglgment

B Total

Constructlon of CAI room .
Renovatlons TR A R

Subtotal

a

Computer—relateai
Installatlon o

Subtotal

qpefer to Table 1 for~the etalls. The amortlzatlon perlod‘for all c »puter-{i.s
related equlpment is- assumed to be 31x years. e R S R

bRound numbers to the nearest dollar.V



- Exercises, Set H, cont.

system, capable of suppcrting 96 terminals, with the
.A—16 and its 32 terminal system,

Fill ' in Table 5 with information about the
facility and equipment for the requirements of the
CCC-17 system, remembering that it uses three
classrooms. After completing Table 5, go on to Table
6 to complete calculations for the annualized costs of
the CCC-17 system. Then you will be able to determine
the annual cost per daily session.

Personnel costs and the indirect costs of
training were calculated in the same manner for the
CCC-17 configuration as for the A-16 except that they
are shown for three classrooms. These and other costs
are reflected 1in Table 6. Curriculum rental was
estimated by CCC at $20,857 and maintenance at
$42,072. The miscellaneous costs are also similar to
those calculated for the A-16. Use Tables 5 and 6 to
find the total annualized cost of the Cccc-17.

TABLE 9
ANNUAL COSTS OF PERSONNEL, TRAINING, CURRICULUM
RENTAL, MAINTENANCE, AND MISCELLANEOUS
COMPONENTS OF THE CCC-17

Personnel
Administration $
Coordinators :
Fringe benefits on above

at 16.7%
Teaching Aids
Substitutes

Subtotal | s
Training (indirect costs)
Curriculum rental
Maintenance
Miscellaneous

Subtotal

Total

Total from Table 5

GRAND TOTAL

“©° »» v Wun

RT3




In order to find the average cost per session,
we need only divide this annual cost from Tables 5 and
6 by the number of daily sessions provided on an
annual basis. Using the information provided below,
determine the annual cost per daily session.

TABLE 10 ANNUAL COST PER DAILY SESSION USING
A SHARED SYSTEM

Number of Sessions Annual Cbst'per
per Day Daily Session
Per Terminal For 96 Terminals
21
23
25

‘Comparison of the Two Systems

The above data suggest that the CCC-17 has a
cost that 1is about 5 percent lower per CAI session
than the A-16. This represents a rather small
difference, especially because it assumes that the
CCC-17 is utilized to capacity. One of the advantages
of the smaller scale of the A-16 is that it provides
somewhat more flexibility. Because it can be utilized
in multiples of 32 terminals, there is likely to be
less of a4 problem in under—utilization than a system
that must be implemented in multiples of 96 terminals.
Because of the high fixed c¢osts of these types of
systems, under—-utilization hardly reduces total costs
at all. This mea: s that one must divide relatively
irreducible total costs over fewer sessions, with a
marked rise in cost per session. For that reason, the
5 percent reduction in cost per session under
assumptions of full utilization would deteriorate
rather quickly if the CCC-~17 could not be fully
utilized at a scale of 96 terminals.

One other point that ought to be emphasized is
that of the total annual cost of about $295,000 for
the CCC-17, only about $76,000 is accounted for by the
cost of the computer hardware. This means that almost
three-quarters of the cost can be attributed to
factors that are not ostensibly affected by
improvements in computer technology, thus limiting the
cost savings obtainable by technological advances in
the CAI system. 1In fact, as a general rule, virtually
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all technologically-based instructional systems will
show that only about one-quarter to one-third of the
costs are associated with their hardware. This means
that drastic reductions in the costs of such hardware
may have only nominal effects on overall costs of the
instructional strategy. Further, to the degree that
the decrease in even those costs is associated with a
larger scale of operation, even these cost reductions
may not be realized unless the system can be utilized
to full capacity.

It should be noted that according to CCC, the
Cccc-17 is educationally superior to the A-1ls6.
Admittedly the cost per session is not as important as
the cost per unit of educational effectiveness. Thus,
even if the costs of the CCC-17 are comparable to
those of the A-16, a superior level of effectiveness
may still make it a better investment. However,
without data on the relative effectiveness of the two
systems, it is impossible to evaluate this claim.

Summary

The purpose of this study was to estimate both
the costs and the cost feasibility of utilizing a
particular CAI approach for compensatory educational
purposes. Based on the results of the study, the ccCC
A-16 system ultimately was chosen by the ILos Angeles
Unified School District. By wusing the ingredients
approach to cost analysis, it was found that up to
three sessions of drill and practice of ten-minute
duration could be provided for each disadvantaged
child at the 1977-1978 level of Title I expenditures.
This means that three different subjects could be
provided, or that multiple sessions in one or two
subjects could be offered, for each child. As such,
it appears that the instructional strategy is cost
feasible within present provisions for compensatory
education. Utilizing the BA-16 between two schools
would increase costs rather substantially, but two
sessions of CAI would still be feasible within
1977-1978 compensatory educational allocations.

Costs were also estimated for the more advanced
CCC-17 computer system, and somewhat surprisingly the
costs were in the same range as those of the A-16.
This finding reflects the very heavy software
component of CAI approaches as well as the possibility
that the CCC-17 1is more effective than the A-16 even
though the costus are quite similar. It is clear that
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a more exhaustive analysis of the merits of different
CAI approaches, as well as a comparison between them
and other instructional strategies, will require
effectiveness data as well as cost estimates.
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Answers, Set A

1. Assumptlon #l: the high labor costs of education can«bbe
reduced by substituting relatively lower cost capital inputs
without sacrificing educational results. o

Assumption #2: approaches like CAI can be individualized to
address particular strengths and deficiencies of the learner.

If these assumptions hold true, the identified problems can
b~ addressed with CAI. CAI, according to the assumptions, is
erficient and can help the needs of individual students. If
either of these assumptions are not true, then (a) the cost of
CAI will be too high relative to the impact, and (b)
di sadvantaged students may not receive the individual assistance
they need; thus an approach other than CAI should be considered.

2. a. Cost feasibility
b. Cost effectiveness

3. The LAUSD case was unique in that it was an experiment. in

transfering the budget information from the LAUSD to other

cases, two things must be considered: ' - '
a. Costs that are tied uniquely to the experimental
status must be omitted.

b. Modifications will likely follow the experimental
CAI. For example, costs may change if new equipment
is used.

Answer, Set B

4, This cost analysis is based upon certaln assumptlons..Vdeg
example: S
a. capabilities and applications equal to the A-16,/

b. the need for drill and practlce ;athe: than{"
introducing new concepts; and S :

c. a specific number of pefsdnnél” to aésiét,fthé"
students. , o o S



D Answers, set ¢
5. .a. Budgets typically ‘show estimates rather than -
actual costs.

b. Budgets often indicate costs of resources that
will be used over different time periods.

¢. Costs of contributed inputs are not ‘includéd'gig{};-.
the budgets. R e

d. Some budgetary costs are distorted because they
represent special purchases or transactions that do
not reflect the true market values of the
transactions.

6. Levin and Woo suggest the ingredient method. This method is
based upon the principle of opportunity cost rather than
budgetary expenditures. It is thus a better indicator of the
actual costs to society. Additionally, the ingredient method
requires that costs be annualized. Since resources are often
allocated on a yearly basis it is important to know the yearly
costs.
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Answer, Set D
TABLE 2 ANNUALIZATION OF EACILITIES AND EQUIPMENT COSTS, 1977-l978

|cost CategQries‘ﬁfﬁff

-~ Amortization Annuallzatlon Annuallzed Cost
Period (years) Cost Factor "

 ¥7f,Fac111tx

‘ Eqaiﬁment

sso ooo: 0\1102

18 soo - o 1627

Equlpment subtotal

equipment is assumed to be six vears.

3Refer to Table 1 for the detalls;ﬂfTﬁ'fambiﬁizﬁtidhﬁééﬁid@ffbrféll ¢ompu£¢fffé1é£éa;


http:36,344.94
http:27,824.99
http:8,519.95

" Answer, Set E

" TABLE 4 SUMMARY OF ANNUAL COSTS

Facilities and equipment $36,345
Personnel 36,551
Training ‘ 450
Curriculum rental 6,528
Maintenance 16,080
Miscellaneous o 6,000
Total RS ‘ $99,985

Answer Set F
TABLE 5 AVERAGE COST PER SESSION

Number of~Se381ons Annual Cost per

per Day .- Daily Session -
Per Terminal For 32 Terminals == .
21 672 . $148.80
23 o 736 135.90
25 | 8oo 125.00

The annual cost per daily session ($148.80) is found by leldlng
the total cost ($99,985) by the number of daily sessions. (21)
when the 32 terminals are in use (672). :
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Answer, Set G

TABLE 6 ADDITIONAL COSTS INCURRED FOR SHARED A-16 SYSTEM, 1977-1978

S U IR Amortization Annuallzatlon Annuallzed Cost
Cost Categories . . Period (years) Cost factor 10% o
Facility : ' ' o S o
Construction of a: CAI room 25 ‘ $50,000 0.1102 - $5 510 oo,a B
Renovation - .- i 10 ’ 18,500 0.1627 3,009 951fj@
Subtotal  f$3f$l9}?5fﬂt:m
Equipment
Two Modems ST L P R )
Two multlplexers - 12,500 0.2296. - © 2,870.00 -
Installation e i B
Subtotal $2,870.00 |
Personnel |

One coordinator :
Fringe benefits on aboveW "

at 16.7% S R
Substitutes

Subtotal

Maintenance
Printer , o
Miscellaneous .

Subtotal

Grand Total

22,500.00. |

3,758.00 | -
390.00

$26,648.00

360.00
3,000.00

$3,360.00
$ 41,397.95

Note: It is assumed that the system is shared by two schools in the same.

local telephone area. If schools are at a greater distance, the miscellaneous
cost category will increase according to the increase in telephone charges.


http:41,397.95
http:3,360.00
http:3,000.00
http:26,648.00
http:3,758.00
http:22,500.00
http:2,870.00
http:2,870.00
http:8,519.95
http:3,009.95

Answers, Set G | _,c,_‘dnt;_”,”

TABLE 7 ANNUAL COST PER DAILY SESSION USING
" A SHARED SYSTEM

Number of Sessions S . | Annual Cost per

per Day P Daily Session
Per Terminal For 32 Terminals
21 : 672 $210.39
23 736 192.10
25 v 800 176.73

The increase in cost with a shared system is 40 percent.
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TABLE 8 ANNUALIZATION COST FOR THREE SCHOOLS SHARING THE CCC-17 SYSTEM, 1977-1978

€T .

Amortization Annualizatior Annualized Cost
Cost Categories Period (years) Cost Factor 10%
Facility s
Construction of a CAI room 25 '$150,000 0.1102 $16,530
Renovaticns L - 10 . 55,000 0.1627 - 8,948
Subtotal R S R L L $25,478 '
'ggulpmenta R ORI I
3 COmputer—relatedfi}ﬁ -6 . . - $314,814 0.2296 $72,281
‘Installation :fiﬂﬁﬁ 153  j” - 13,800 0.2296 B 3,168
Subtotal -'u“;ﬁ_{ .  f*‘mf<;7”,; ‘ $75,450
| Total LA f?.;';j | ; '$100, 928"

2Refer to Table 1 for the details. The amortlzatlon perlod for all computer-f 
related equipment is assumed to be six years. 3 ;

Pa11 totals are rounded to the nearest dollar.



TABLE 9
ANNUAL COSTS OF PERSONNEL, TRAINING, CURRICULUM
RENTAL, MAINTENANCE, AND MISCELLANEOUS
COMPONENTS OF THE CCC-17

Personnel

Administration $ 5,895

Coordinators 67,500

Fringe benefits on above

at 16.7% 12,257

Teaching Aides , 15,660

Substitutes _ 2,340 1
Subtotal o $103, 652
Training (indirect costs) . .ﬁ,' $ 1,350
Curriculum rental : . R ST 20,857
Maintenance N SR 42,072
Miscellaneous SR T N R T 18,000]
Total . e ~ $185,931

TABLE 10 ANNUAL COST PER DAILY SESSION USING
A SHARED SYSTEM

Number of Sessions Annual Cost per
per Day o Daily Session
lper Terminal For 96 Terminals

21 2,016 $142.29

23 2,208 129.92

25 2,400 119.52

Remember to add the totals from Tables 5 and 6 té gétg,I‘
the grand total for the shared system ($286,859). .
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LESSON 10
COST-EFFECTIVENESS ANALYSIS

OBJECTIVES

To understand how cost analysis can be used  in
evaluating proposals. I A

KEADING

All the reading for this lesson is included i
the manual. , e

. INSTRUCTIONS

In this lesson you will answer the questions as
you go through the lesson. The answers can be found
at the end of the lesson. If you cannot answer each
question correctly, reread the section immediately
preceding the question.



INTRODUCTION

As we have discovered so far, there are many occasions when
cost analysis can be used in program planning. It can be used
while conducting a sector assessment, while making decisions
about cutting costs, while monitoring the effectiveness of a
project, and when planning for follow-on projects. One of the
most common uses of cost analysis is in choosing among
alternative proposals. This lesson will examine such a process.

In "Economic Analysis of Radio Education," Donald Winkler
outlines the alternatives of addressing the problems of low math
achievement and substantial variations in math scores between
schools. Given past USAID experiences, he decides to focus on
radio education as the most favorable proposal.

Winkler then proposes a methodology tn evaluate the radio
education - proposal. He considers four possible methodologies
and then chooses to employ two: (1) ratios of marginal effec-
tiveness to marginal cost for alternative means of increasing
mathematics achievement (cost-effectiveness analysis) and (2)
tradeoffs between improving mathematics instruction and
attaining other educational objectives (production possibilities
curve). The latter methodolgy will introduce new concepts and
principles. Although you will not be tested on the second
methodology, it should be of general interest.

In analyzing cost effectiveness, Winkler first considers
the costs and then the effectiveness. Combining the cost and
effectiveness information, he then compares radio education with
other means of increasing mathematics achievement.

Instructions, Set A

As you read, bear in mind two issues: the uses of cost
analysis and the procedures used in conducting the evaluation.
How can economic evaluation assist in the selection of a
proposal? How does Winkler narrow the alternative proposals?
How does he select a methodology for evaluating the proposals?
What sorts of factors complicate an actual evaluation? What
concepts and principles does Winkler apply to his evaluation and
how does he apply them?
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ECONOMIC ANALYSIS OF RADIO EDUCATION:
EVALUATION OF A PROPOSAL TO USE RADIO TO

TEACH MATHEMATICS IN THE DOMINICAN REPUBLIC,
1984-89
Donald R. Winkler

The Problem

There are two problems with respect to
mathematics achievement in the Dominican Republic.
First, the level of mathematics achievement 1is too
low. According to a recent study of eighth grade
learning, mathematics achievement in even the best
private schools falls below average mathematics
achievement in most other countries (Luna Ramia, et.
al., 1984). Second, there is substantial variation in
mathematics knowledge bhetween different types of
schools. In particular, learning levels at the eighth
grade vary between 42 percent in urban, private
schools and 25 percent in rural, public schools.
Surprisingly, differences in 1learning between urban
and rural public schools are insignificant at the
eighth grade.

What are the causes of such 1low levels of
mathematics achievement and such high wvariation in
learning? The typical model of educational
achievement posits that the current level of learning
(ACH, ) is determined by the prior 1level of learning
(ACH__,), the socioeconomic environment of the home
(HEt . and the school environment (SEt):

ACH_ = £(ACH._,, HE_, SE,)

In support of this learning model, one finds that
between 50 and 60 percent of private school students
are of upper or upper-middle income status, and those
students have an average achievement score of 46
percent. Middle-income students in those same schools
have average scores of 31 percent. One also finds
that 81 percent of students in public schools are of
low~income status, and the average eighth grade
achievement scores 1in those schools is only 25
percent, compared to the average of 46 percent. Thus,
differences in socioeconomic status undoubtedly
explain some of the observed variation in mathematics
achievement in the Dominican Republic.

Winkler, from the University of Southern
California, conducted this evaluation in July 1984 for
USAID/Santo Domingo.
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Variables in the school environment also
undoubtedly play an important role in explaining both
the low average level of mathematics achievement as
well as variations in that achievement at the eighth

grade level. School variables that are 1likely to
influence 1learning include teacher quality, curriculum
design, time speut on the subject, and the

socioeconomic and educational background of school
peers. The study of eighth grade achievement cited
above, for example, noted relatively strong student
performance on numerical computations and weak
performance on understanding analysis and principles
of mathematics. These learning disparities as well as
the 1iow level of learning may be partly explained by a
curriculum that emphasizes computational skills.

The Choices

USAID and GODR face a number of choices in
improving mathematics education in the Dominican
Republic. One choice is whether to improve average
mathematics achievement or to improve knowledge among
the lowest achievers. 1In theory, these need not be
mutually exclusive, but they often are so in practice.
Improving average mathematics achievement might be
best done through a broad curriculum revision that
would offer no disproportionate benefit to low
achievers. On the other hand, low achievers might be
best helped by improving educational quality and
access in rural schools.

Once this choice is made, one must ask what is
the best alternative to pursue in improving the
learning of mathematics. Here the choices range from
improving teacher preparation to curriculum revision,
provision of basic educational materials and
textbooks, and the use of radio to compensate for the
lack of both educational materials and teacher
preparation.

Given USAID experience in radio education, its
prior investments in radio education to teach
mathematics, and its prior investments in radio
education in the Dominican Republic, a proposal has
been made to use radio to improve mathematics
achievement in grades 1-4 in the Central and Cibao
regions. The question we address next is how best to
evaluate this proposal.
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ExerciSe‘s’, Set A

1. In the preceding section, Winkler makes two choict
regarding the selection of - a program to improve mathematic
education. What was the first step Winkler used in narrowii
the possible solutions? .

2. Is. this proposal intended to address the goal of (!
improving -average mathematics achievement or (2) improvii
knowledge among the lowest achievers? ' '

3. What is the second step Winkler took “in. nar:d@ipg;'h:
selection? 2 B T PR RO S

4. Is this a valid way to select a proposal? Explain.

Winkler continues:

'Evaluation Methodology

- USAID has funded two radio education projects in
the Dominican Republic. The Radio Santa Maria Project
is a non-formal adult 1literacy program. The Radio-
Assisted Community Basic Education Project (RADECO) is
a non-formal primary school program designed to
provide low-cost educational opportunities to children
who have inadequate access to formal education. A new
proposal is to wuse radio in still a different manner
by enhancing the quality of mathematics education
within the formal classroom.
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Prior to funding this new proposal an assessment
is required to determine if this is a wise use of AID
and GODR resources. This assessment can proceed in
four ways. First, the proposal can be evaluated in
and of itself using cost~benefit analysis. The lack
of any data on the private and social monetary returns
from mathematics achievement in the Dominican Republic
(or anywhere else) makes cost-benefit analysis
infeasible, however.

The second method of evaluating the proposal is
to compare radio education with other means of
attaining the same objective of improved mathematics
learning. This approach entails the calculation of
the costs and the effectiveness of alternative
educational policies and determining which policy is
the mcst cost effective. Maximum mathematics learning
achieved using given resources is attained when, on
the margin, the ratio of effectiveness to costs is
identical for all policy choices. For example, in the
case of two policy choices, a and b:

marginal effectiveness(a)=marginal effectiveness(b)
marginal cost(a) marginal cost(b)

In evaluating the proposed radio-education
project for the Dominican Repubiic, an attempt is made
to compute cost effectiveness, Ft this can be
compared with only very crude cost-effectiveness
computations for alternative policy choices.

A third possible method of evaluating radio
education for mathematics is to regard this as one of
several proposals for improving the overall quality of
education. Using this assumption, the cost
effectiveness of radio education for mathematics can
be compared with the cost effectiveness of octher
proposals in the PID (Project Identification Document)
for enhancing the overall quality of elementary
education. These proposals include development of
educational materials and the upgrading of teachers,
administrators, and technicians. The 1lack of common
measures of effectiveness and of data on effectiveness
for the other proposals makes it unfruitful to pursue
this evaluation method. :

The fourth evaluation method is perhaps the most
appropriate one for the proposal at hand. This
approach is to simply determine the tradeoff in terms
of educational objectives implicit in adoption of

144



radio education as a component of the new PID for the
Dominican Republic. The new PID has two principal
components--improved access to elementary education
and enhanced quality of elementary education,
especially in mathematics. These two components
represent two of the principal objectives in most
educational systems--expanding educational opportunity
and enhancing quality of the educational experience.

Any society with relatively fixed education
resources faces a tradeoff between increasing
enrollments and providing higher quality instruction
for students already in the system. More of one
objective can be had only at the expense of another.
The diagram below depicts this more graphically.

ﬁ\\‘
. Cl™~
Quality S
h )
: ‘\‘ production-possibilities
v \ curve SR
A :
AN\ E. B, | |
‘l . Access B
X A

Quality-Access Tradeoff

The diagram demonstrates the nature of this
tradeoff; in economics such a tradeoff is labeled the
production-possibilities curve and represents what
can be produced given the educational resources
available. At one extreme, point Y, these resources
yield an elite, high-quality educational system. At
the other extreme, point X, these resources generate
universal access with low-quality. Each society's
position on the tradeoff curve is politically
determined, but most are located at some intermediate
point between the extremes.

The tradeoff curve 1is constructed for a given
amount of educational resources. External assistance
adds more resources to the educational system and
thereby permits a given country to obtain improved
access and/or higher quality. These additional
resources are represented by the dotted tradeoff curve
in the figure.
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External assistance can also alter the nature of
the tradeoff curve by providing aid for improvements
only in quality or only in access. External
assistance earmarked in this manner influences
recipient countries to provide more or 1less of each
educational objective than probably would have
occurred under conditional aid. Of course, to the
extent  external assistance is fungible, earmarked
funds are equivalent to unconditional aid.

The new PID for the Dominican Republic can be
interpreted 1in terms of the tradeoff diagram. The PID
proposes funding activities which both improve quality
and increase access in elementary education. The
principal proposal for increasing access is construc-
tion or rehabilitation of some 803 classrooms. One
proposal for enhancing quality is to introduce
mathematics instruction via radio for grades 1-4,

In terms of the diagram, if the solid 1line
represents GODR educational resources, the dotted line
may be taken to represent educational resources
inclusive of the new PID. Point A on the solid line
represents the existing combination of educational
opportunity and quality provided in the country. If
additional resources provided under the new PID are
earmarked sclely for improved educational access, the
new combiration of opportunity and quality is point B.
If, on the other hand, the additional resources are
earmarked solely for improved quality, the new
combination of opportunity and quality is point C.

The PID requests a total of $3.5 million for
improved educational access (school construction) and
$4.5 million for enhanced educational quality,
including $1.9 million for radio education. The
tradeoff between quality and access is now readily
seen. To undertake quality improvements entails
giving up educational opportunity in the amount EB.
On the other hand, to put all funding into improved
access requires giving up educational quality in the
amount ED. Knowing the magnitude of these tradeoffs
does not answer the question of how funding should be
allocated, but it at least makes explicit the
opportunity costs of alternative decisions.

Radio education is, of course, only one of
several proposed activities that enhance quality.
However, to undertake radio education entails an
opportunity cost or tradeoff in terms of the increase
in access that could have been provided with those
same resources.
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Of course, it 1is often the case that project
requests are made for individual project components.
If one component is rejected funds cannot be
transferred to other components. The methodology
illustrated above 1is still appropriate except that
instead of revealing actual tradeoffs between quality
and access, it reveals potential tradeoffs between
those two objectives.

Exercises, Set B

5. Winkler attempted to assess whether radio education is  a
wise use of AID and GODR resources. In his assessment, why
wasn't the cost-benefit method used? B

6. Winkler also eliminated the possibility of comparing cost
effectiveness of radio education to other proposals in the: PID. ‘
Why did he so quickly eliminate this assessment method? ‘

7. Under what condltlons could a productlon pos31b111t1es Cdfve
be used? o

8. What can a productlon bossibilities,fcufveig{ndiééﬁe?f “What
will it not tell you° S T L L




Wihkléf;gbés;on}'ﬁH;f |
Costs of Radio Education

The Project Paper requests funding in the amount
of $1.9 million to adapt RADECO and Nicaragua
materials, develop implementation plans, and purchase
commodities required for implementation. The project
anticipates expansion of classrooms and grades using
radio education over time from one grade and 200
classrooms in the first year of operation (1985) to
four grades and 16,400 classrooms in the fourth year
of operation. Some 424,000 students are expected to
participate in the project by its end.

Documentaticn supporting the Project Paper
calculates a project cost of $1.9 million and a
recurrent cost to the GODR of $0.71 per student,
These cost estimates are based on a number of critical
assumptions:

* The radio system is an addition to the
traditional educational system; it does not
replace existing teaching personnel or educational
materials,

* The RADECO curriculum is similar enough to the
traditional curriculum that RADECO tapes for the
first three grades require only minor
modifications for use in the new project.

* The project will bagin with 200 classes and
5,000 students in year one and smoothly progress
to 16,400 classes and 424,000 students in year
four of the project.

* All classrooms affected by the project have only
one shift per day. :

Changes in these assumptions can significantly affect
both project costs and GODR recurrent costs during the
life of the project.

Because the project entails high startup costs
(technical assistance, preparing teacher training
materials, modifying tapes, purchasing radios, and
other commodities), average costs per student of
mathematics radio education will be high early in the
program and diminish rapidly as thenumber of
classrooms and pupils using the program increases. On
the other hand, the total variable or recurrent

" T4R



costs of the program to the GODR will increase as the
'number of classrooms and pupils increases.

Post-project recurrent costs to the GODR for
radio education in the Central and Cibao regions
amounts to $302,780 per year. Included in these costs
are expected replacement rates for radios, tapes, and
instructional materials. Assuming a total of 424,000
students in grades 1-4 by the end of the project, unit
costs per student amount to $0.71 per student. Since
therz 1is a component of fixed costs (radio broadcasts,
SEEBAC personnel, etc.), unit costs vary inversely
with the number of students receiving radio-
mathematics instruction. 1In addition, costs will be
slightly higher if broadcasts are made twice a day to
accommodate schools having double-shifts.

Another means of analyzing costs of instructing
mathematics via radio education is cost function
(Jamison, Klees, and Wells, 1976). The cost function
includes annualized project startup and development
costs and takes the form:

TC

F + VnN + VhH
Where: TC = total annual costs7

P

= annualized startup costs + pro:ect
admlnlstratlon cost
N = number of students enrolled
H = number of hours of lessons pér,Yéétjf, o
V, = marginal costs per student e
: (e.g., teacher guides, radlos, student
materials) B
: Vh =.transm13510n costs plus annuallzed |

production costs per hour

In deriving the cost function for the radio-
educatlon project in its fifth year of operation, the
follow1ng assumptlous are made: .

3 All technical assistance is included in start-
‘up costs.

* The 170 half-hour sessions are broadcast twice
vdaily to accomodate schools with double shifts.
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* The number of students enrolled in the Ffifth
year is 424,000. :

* The real rate of interest (or discount) is 7.5
percent and the project will last 25 years.

Under these assumptions, the cost function take§‘ 
the form: NI IR

T = 97,760 + 0.46 N + 73.0 H

and the marginal cost per student is $0.46, while the
average cost per student (inclusive of annualized
start-up costs) is $0.81. As expected, including
annualized start-up costs results in higher average
costs associated with radio education. Of course, if
the program were subsequently expanded to other
regions of the country, average costs would diminish
and eventually approximate marginal costs in
magni tude. -

An assumption in this analysis is that tapes used
in RADECO can be used in grades 1-3 with very minor
modifications; only grade 4 tapes need to be adapted
from the original Nicaraguan tapes. If this
assumption proves incorrect and extensive
modifications are required, the principal cost would
be technical assistance. But the above estimates are
not highly sensitive to changes in outlays on
technical assistance. 1In fact, were the budget for
technical assistance doubled, average costs per
student would increase by only ten cents, from $0.81
to §0.91. Either figure represents an increase in
total average costs per elementary student in the
Dominican educational system of at most 3.0 percent
(assuming a current unit cost of $30).

Another uncertainty in the proposed radio-
education project is the long-term commitment of the
GODR to that project. In any country political
regimes and accompanying. priorities and educational
ideologies change. Nicaragua, site of the most
significant radio-education experiment to date, is a
dramatic example. If the GODR were to decide to
terminate radio education two years after AID funding
ended, annualized recurrent costs per student would
rise from $0.81 under the assumption of a 25 year
project to $1.06, a 31 percent increase.
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Exercises, Set C P
9. In determlnlng the costs of a progect, ‘Winkler outllnes h1s
assumptlons.},In what ways will they affect dec1310n maklng?

10. In the case of radio education, why 1is it lmportant to
discuss factors such as startup costs, average costs, recurrlng
costs, variable costs, Eixed costs, and unit costs? .

11. Winkler discusses two uncertainties in the proposal. What
are they? Does each merit a sensitivity analysis? 1In this
case, do the results of the analysis make a difference to
decision makers? ' o
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Effectiveness of Radio Education

As was noted earlier, traditional mathematics
education in the Dominican Republic has resulted in
low achievement scores relative to other countries and
scores which vary widely by type of school. Also, as
already discussed, there are several causes of this
low achievement, including poor teacher preparation
and inadequate school materials. While one
prescription for improving mathematics achievement is
to improve these school resources, another is to
introduce new instructional technology, in this case
radio education.

Since there 1is no current use of radio in
traditional, formal Dominican education evidence on
the effectiveness of radio for teaching mathematics
must come from other country sources. These sources
are consistent in demonstrating that radio education
results in higher mathematics achievement even when
teacher quality is higher in non-radio schools than in
radio schools.

Supporting evidence for the effectiveness of
radio comes from three different experiments conducted
in Nicaragua, Thailand, and Barahona in the Dominican
Republic. The principal measure of effectiveness used
in all three experiments is performance on mathematics
achievement tests. Nicaragua provides the most
comprehensive evaluation of radio education to date.
In Nicaragua radio was used for grades 1-4 within the
formal classroom much as is proposed for the Dominican
Republic. Given the similarities in culture,
curriculum, and use of radio the Nicaraguan results
have the highest external validity with respect to the
Dominican Republic.

The Nicaraguan experiment yielded the following
important findings (Searle and Galda, 1980):

* Experimental groups using radio did signifi-
cantly better than control groups both in terms
of amount of 1learning and average level of
post-test mathematics scores.

* Urban-rural learning differences were smaller

among schools in the experimental group than among
schools in the control groups.
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The Nicaraguan results are corroborated by the
results from Thailand (Galda, 1984), which again
demonstrate higher mathematics achievement test scores
among experimental control groups. Thailand also
confirms that radio education resulted in greater
learning improvements outside than inside major urban
areas.

Another experiment involving radio education is
currently taking place in Barahona in the Dominican
Republic. This project, labeled RADECO, uses radio
for 1language and mathematics instruction in a
non-formal setting. Post-test results for the first
year of that experiment demonstrate significantly
higher average achievement scores (mathematics plus
language) for the experimental group (54 percent) than
the control group of traditional, formal education (23
percent) in spite of the superior qualifications of
instructional personnel in the formal setting.

Taken together, these experimental results
provide convincing evidence that radio education in a
formal setting should increase mathematics achievement
among children 1in grades 1-4 in the traditional,
formal school setting in the Dominican Republic.
There are, however, some factors in the Dominican
setting which are 1likely to affect the level of
learning that would result £from the introduction of
radio education. These factors are:

* The area 1in which radio education will be
introduced in the Dominican Republic is somewhat
more highly urbanized than was true in Nicaragua;
given that differences in urban learning
(measured by post-test scores) were smaller than
differences in rural learning between
experimental and control groups, one might expect
learning gains in the Dominican Republic to be
‘lower than the average for Nicaragua.

* Radio programs were adapted to the traditional
Nicaraguan curriculum via an elaborate feedback
procedure; to the extent the Nicaraguan and
RADECO mathematics curricula differ from the
traditional Dominican and radio does not simply
replace the traditional classroom instruction,
learning gains may be lower.

* Preliminary results from the RADECO experiment
demonstrate higher post-test achievement scores
among the experimental group in spite of their
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lower quality instructional personnel; the higher
gquality instructional personnel in the target
schools should result in larger mathematics
achievement gains and higher post-test scores
than found among the experimental group in
RADECO.

Finally, one should note that while the evidence
is consistent and positive that radio education can
increase mathematics achievement, the same cannot be
said for other measures of effectiveness. The
Nicaragua study concluded that radio education had
very little, if any, impact on dropout, attendance,
and failure rates (George, 1980). There 1is some
evidence that this negligible impact is a result of
teachers responding to improved achievement scores by
setting higher standards for passing (Jamison, 1980).
In the absence of scores on standardized achievement
tests, many developing countries use dropout,
attendance, and enrollment rates as measures of
effectiveness. If teachers respond to higher
achievement in the Dominican Republic as in Nicaragua,
one should not expect changes in these commonly-used
measures of effectiveness in the Dominican Republic.

Exercises, Set D

12, How does Winkler collect his data for an effectiveness
analysis? 1Is this a valid means?




Exermses, Set D, cont

13. What are the specific’ problems in using thlS appréa&h with
_the proposal? A : T T

Winkler continues:

Evaluation

Earlier four ' alternative methodologies  were
presented for evaluating the desirability of
undertaking an investment in radio education--(i)
cost-benefit analysis, (ii) ratios of marginal
effectiveness to marginal cost for alternative means
of increasing mathematics achievement, (iii) ratios of
marginal effectiveness to = marginal cost for
alternative means of increasing more comprehensive
measures of achievement, and (iv) tradeoffs between
improving mathematics . instruction and attaining other
educational objectives. It was concluded that for the
purposes of this analysis, methodologles (ii) and (iv)
are the only feasible ones.

COST EFFECTIVENESS

To analyze cost effectiveness of radio education
requires comparison. - with alternative means of
increasing mathematics achievement. While we now have
reasonably good data on the cost and effectiveness of
radic education, the same cannot be said for other
alternatives such as 1increasing teacher quality,
curriculum revision, and improving and providing
educational materials.

The Nicaraguya study demonstrated gains in
post-test mathematics achievement ranging from 1
percent at grade four to 60 percent at grade one
(Searle and Galda, p. 127), for an average gain of 25
percent over all grades. and years. Earlier, the
annualized increase in cost for radio education was
estimated to be at most 3.0 percent. Thus, the ratio
of effectiveness to cost can be expressed as follows:
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25% _
3.0%

percent gain in learning

percent increase in cost 8.3%

The resulting number 8.3 can be interpreted as
the elasticity of mathematics achievement with respect
to input costs. While it is difficult to make direct
comparisons between this and other production
elasticities, the absolute magni tude of this
elasticity is very high relative to that found in most
production studies, including studies of human capital
production.

The results to date for Thailand are not quite so
impressive, but they have shown an average increase of
10.3 percent in mathematics achievement among all
grades and for all years. If the Dominican project
were to achieve this same learning gain, the ratio of
effectiveness to cost would be 3.4, smaller than 8.3
but still a high production elasticity.

Finally, preliminary results for the Dominican
RADECO experiment in non-formal radio educatioa show a
134 percent increase in combined linguistics and
mathematics achievement, These data are not directly
comparable nor are they as reliable as those for
Nicaragua and Thailand, but they suggest that radio
education in the Dominican Republic would be as cost
effective as has been found in other countries.

Comparable data on effectiveness and costs for
alternative means of improving mathematics achievement
are hard to come by. The only reliable study 1is one
conducted by Jamison, Searle, Galda, and Heyneman
(1980) on providing mathematics textbooks in
Nicaragua. That study concluded that both textbooks
and radio education contribute to mathematics
learning, but learning by radio education was
significantly larger. 1In addition, the costs of radio
education were lower than the costs of textbook
production and distribution. As a result, one can
conclude that radio education is more cost effective
than textbook production and distribution.

Another alternative to radio education and
textbook production and distribution is improving
teacher quality. There are no data to suggest the
quantitative impact of cnanges in teacher quality on
mathematics achievement. We can, however, determine
how much improvement in teacher quality could result
from spending an amount equal to the annualized
recurrent costs associated with radio education. The
increase in spending associated with radio education

156



amounts to $0.81‘per s£udent or an aggregate $343,440
in recurrent expenditures for the anticipated 424,00
students. v

The unit cost per graduate is currently US $815
(at market exchange rate) and approximately 660
certificated teachers are graduated each year. With
an additional $343,440 per year, the supply of
certificated teachers could be increased by 421 or 63
percent per year. This growth 1in teacher supply
would, over a ten-year period (with a 10 percent
attrition rate), increase certificated teachers in the
country from the present 55 percent to 70 percent of
all teachers.*

Tradeoff Between Quality and Access

Another means of evaluating the desirability of
improving gquality in mathematics education is to
determine the opportunity cost or tradeoff in terms of
access. At present, 143,000 students in the
Cibao-Oriental subregion are enrolled in elementary
education. A proposal has been made to improve access
through school rehabilitation and construction. Radio
education funds could in principle be used for this
purpose instead.

The specific funding available for radio
education from the school construction budget can be
determined in two ways. First, AID's proposed budget
for radio education is $1.9 million; hence, this
figure can be regarded as the amount AID could
allocate to school construction instead. Second, the
annualized recurrent costs of radio education

This calculation presumes (i) no growth in total
stock of teachers, and (ii) present rate of production
of certificated teachers only covers attrition in
already existing stock of certificated teachers.
These assumptions hold other things constant so the
gain in proportion of certificated teachers is solely
attributable to increased number of graduates.
start-up costs and GODR fundings of recurrent costs
are $343,440. Assuming a 7.5 percent discount rate,
the present value of these radio education outlays is
$3.8 million; hence, this figure can also be regarded
as the funds AID and the GODR could jointly allocate
to school construction.



The PID anticipates a cost of about RD$14,000 per
classroom which suggests AID funding of radio
education could instead be used to construct an
additional 136 classrooms. Assuming Jouble-shif*s and
an average class size of 57.5 (the actual ratio of
students to teachers in 1980-81), the new construction
would provide schooling opportunities for an
additional 15,640 students. This in turn would permit
an increase 1in primary school enrollments in the
Cibao-Oriental of approximately 11 percent.
Similarly, 3joint AID and GODR funding of radio
education could 1instead be used to construct 271
classrooms, assuming the GODR could in fact borrow
funds for school construction at a 7.5 percent real
rate of interest. Using the same assumptions given
above, an additional 271 classrooms would permit an
increase in primary scaool enrollments in the
Cibao-Oriental of approximatly 21.8 percent;
alternatively, national primary school enrollments
could be increased about 3 percent.

These computations regarding the opportunity cost
of radio education in terms of access denied primary
school age children are based on strong assumptions,
In particular, the official rather than market
exchange rate is wused in calculating USAID contri-
butions in terms of Dominican currency. Were the
market exchange rate of 1:2.70 used instead, the
computed opportunity cost of radio education would be
larger. Regardless of the assumptions, the numbers
given here visibly demonstrate the nature and
magnitude of the tradeoff involved.

And, while these figures do not imply one
objective is better than another, they do give
decision makers a clear indication of the magnitude of
the iradeoffs involved. Whether or not radio
education should be funded depends in part on the
priorities of the decision makers involved.
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Exercises, Set -
14. Even when cost data and. the effectiVenéss’ data ' a;e
collected, there are still factors that prevent a complete

cost-effectiveness analysis. What prevents Winkler from having
a complete analysis? o L .

15. Although Winkler could not arrive at a complete and
accurate CE analysis, he continues his efforts. How does
Winkler deal with the reality of incomplete data?

Winkler;concludes:

This analysis of the cost effectiveness of the
proposed radio-education project to teach mathematics
in the Dominican Republic first through fourth grade
classrooms provides no definitive answers. Evidence
from other countries suggests radio education is more
effective than the traditional classroom in teaching
mathematics., This is also likely to be true for the
Dominican Republic, but the effectiveness of radio
depends on its continued use. MActual teacher use of
radio will depend on the effectiveness of teacher
training in radio education and, more importantly, the
commitment of the Secretariat to radio education.

The costs of radio education include relatively
high start-up costs and relatively 1low recurrent
costs. The start-up costs can be annunalized and added
to recurrent costs to yield a single measure of the
costs of radio education. The resulting analysis
shows that marginal costs are low, and average costs
are low if the program is expanded to cover a large
number of students as scheduled and if the program is
not prematurely abandoned once AID funding is ended.
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The elasticity of mathematics learning with
respect to inputs appears to be large. Even changes
in assumptions regarding the size and duration of the
program do not change this conclusion. Furthermore,
radio education is a more cost effective means of
improving . mathematics achievement than textbook
production and distribution. In addition, the costs
of some alternative means of improving mathematics
instruction, such as increasing teacher gquality, are
so high that they are wunlikely to prove more cost
effective than radio education.

Radio education is one means of improving the
quality of elementary education, a primary objective
of both AID and the GODR. Another objective 1is to
improve access to elementary education through the
construction of school buildings. The tradeoff
analysis provided here reveals that resources
allocated to radio education could be used instead to
significantly improve access. That tradeoff may be a
more important factor than cost effectiveness in
deciding to fund radio education.

Exercises, Set F

16. Although Winkler has some reservations about the complete-~

ness

of his analysis, he is confident that he has proven

radio education is the most cost effective alternative.
what does he base this confidence? S

that
Upon

160



References

Friend, J., B., Searle, and P. Suppes (eds.), Radio
Mathematics in Nicaragua. Stanford: Institute
for Mathematical Studies i1n the Social Sciences,
1980,

Galda, K., "Learning Math by Radio," Media in
Education and Development, March 1984.

George, E., "Exploring the Effects of the Radio
Mathematics Project on School-Related Variables"
in Friend, Searly, and Suppes, Radio Mathematics
in Nicaraqua, 1980.

Jamison, D., S. Klees, and S. Wells, Cost Analysis

for Educational Planning and Evaluation:
Methodology and Application to Instructional
Technology. Princeton: Education Testing

Service, 1976.

Jamison, D., B. Searle, K. Galda, and S. Heyneman,
"Textbook Availability and School Performance:
An Experiment from Nicaragua." Washington, D.C.:
World Bank, 19§0.

Jamison, D., "Radio Education and Student Failure in
Nicaragua" in Friend, Searle, and Suppes, Radio
Mathematics in Nicaraqua, 1980.

Luna Ramia, E., R. Emilio Unen, and S. Gonzalez, "La
Ensenanza y el Aprendizaje de la Matematica en la
Republica Dominicana." Santiago, D.R.: Centro
de Investigaciones, Universidad Catolica Madre y
Maestra, Febrero 1984.

Searle, B., and K. Galda, "Measurement of the Effect
of Radio Mathematics Lessons on Student
Achievement" in Friend, Searle, and Suppes,
Radio Mathematics in Nicaragua, 1980.

Suppes, P., B. Searle, and J. Friend (eds.), The
Radio Mathematics Project: Nicaragua 1976-1977.
Stinford: Institute for Mathematical Studies 1in
the Social Sciences, 1978.

Wells, S. and S. Klees, "Education Decisions and Cost
Analysis for the Radio Mathematics Project in
Nicaragua" in Suppes, Searle, and Friend, The
Radio Mathematics Project: Nicaragua 1976-1977,
1978.

161



Answers, Set A

l. First, Winkler made a choice regarding the desired goal or
output: improve average mathematics achievement or improve
knowledge among the lowest achisvers.

2. This proposal is intended to help low achievers.

3. The second step was to determine the best alternative to
pursue in achieving the goal. Here he outlines the choices.
Winkler selects an alternative (radio education) based on past
USAID experience and investments,

4. Of course the selection of alternatives could be done
somewhat more methodically, i.e., by conducting an informal CE
analysis. But USAID's past experience and investments in radio
educuation and in the Dominican Republic are sound bases upon
which to make the decision.

Answers, Set B

5. Winkler did not use the CB method because of the lack of
data on the privatc and social monetary returns from mathematics
achievement in the Dominican Republic (or anywhere else).

6. Winkler quickly eliminated the possibility of a CE analysis
with other proposals in the PID because of the lack of a common
measure of effectiveness and lack of effectiveness data.

7. The production possibilities curve is useful when there are
relatively fixed resources and a choice must be made between two
dissimiliar objectives and projects.

8. The curve will demonstrate the tradeoffs of choosing one
alternative at the expense of the other, i.e., employing all the
resources for increasing enrollments at the expense of providing
higher quality instruction for students already in the system.
It makes explicit the opportunity costs of alternative decisions
but it does not answer the question of how funds should be
allocated.

Answers, Set C

9. It is important to outline the assumptions upon which the
costs are  determined. Changes in the assumptions can
significantly affect both the pProject costs and recurrent costs.
Knowing the assumptions not only helps decision makers
determine the soundness of the cost estimates, but also how
sensitive the estimates are to changes.
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10. In the case of radio education it is important to discuss
not only startup costs, but also average and recurring costs.
The startup costs, which are quite high, would describe a costly
project--much more costly than teacher training, for example.
However, radio becomes more appealing when you discuss recurring
costs and unit costs because they are considerabley less with
radio than with teacher training.

11. The first uncertainty is whether the tape used in RADECO
can be used in grades 1-3 with only minor changes. If the tape
caanot be used, one of the assumptions is invalid and the cost
estimate will change. This merits a sensitivity analysis. 1In
this case, however, the results of the senstivity analysis will
make 1little difference to decision makers because average costs
change so little.

The second uncertainty is whether the GODR will remain
commi tted to the project for a long time. If the GODR
terminates the project after only two years, for example,
annualized recurrent costs would rise significantly. 1In this
case a sensitivity analysis would be wuseful and the results
should be of interest to the decision makers, especially if they
have doubts about the GODR's commitment.

Answers, Set D

12. Since there is no current use of radio in traditional,
formal Dominican education, effectivenese data must come from
other country sources. This is the most valid means available.

13. There are factors present in the Dominican Republic which
are not present in Nicaragua. Therefore, not all data can be
completely transferred from the Nicaraguan case to the Dominican
Republic case. For example, the area in which radio education
will be introduced in the Dominican Republic 1is more highly
urbanized than was true in Nicaragua. Factors such as this are
likely to make a difference in the effectiveness ratines between
the two countries--making it difficult to transfer che results
from Nicaragua to the Dominican Republic.

The second problem with transferring results from one
country to another is the differences in standards
ofmeasurement. While some countries may use dropout,
attendance, and enrollment rates as measures of effectiveness,
others may use achievement test scores. This might mean, for
example, that a high effectiveness rating in one country would
indicate high test scores and a high effectiveness rating in
another country would mean a low dropout rate. Effectiveness
ratings would not indicate the same sort of success, therefore
cautién should be taken when comparing results in different
countries.
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Answers, Set E

14. With cost data and effectiveness data one can calculate a
cost-effectiveness ratio. However, this score has little use if
it cannot be compared to other ratios. In the case of the
Dominican Republic, there are not sufficient cost and
effectiveness data on other alternatives such as teacher
training and curriculum revision. If there were more complete
data, Winkler could have conducted a more thorough analysis.

15. Winkler takes data available and makes the most of it. He
cannot draw infallible conclusions, but he can make a strong
case based on the available data. Even though the data are not
complete and are not directly comparable nor reliable, they are
suggestive of the fact that radio education in the Dominican
Republic may be as cost effective as it has been in other
countries.

Answers, Set F

16. Winkler knows that there are uncertainties about his
analysis. He also knows that changes in assumptions regarding
the size and duration of the program will not change his
conclusions, Additionally, costs of alternative approaches are
so high that they are unlikely to prove more cost effective than
radio education.
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LESSON 11
COST REDUCTION

OBJECTIVES L
To establish a criteria for 1nclud1ng ¢ostﬁf
analysis ‘as an integral part of programming. R

READING

There will be no readlngs outside the manual forc
this lesson. 1Included in the manual is: : SR

INSTRUCTIONS

After readlng the follow1ng article’ bquobert G |
Myers, complete the exercises at the d:
1esson.\




INTRODUCTION

In the following article Robert Myers discusses ways in
which information about costs can become a more integral part of
programming.

Myers attempts to demystify the topic of cost analysis. He
reminds us again of the limitations of cost analysis, but urges
us to consider it because it can provide answers to important
questions during project planning.

The first issue Myers addresses is how c¢osts can be kept
low or reduced. First he discusses some cost-cutting illusions
and in response to the inadequacies of these methods, Myers
offers suggcostions on ways to reduce costs through changes in
organization and management.

The second issue Myers deals with is whether the project 1is
justifiable. He suggests that cost-benefit analysis can help us
answer this question, in addition to other noneconomic methods.

The third basic issue addressed by Myers is who bears the
cost and how equitable that is. Although it is an important
issue, this has not yet been discussed in this course. Myers
will introduce this concept as well.

Myers devotes the last pages to providing a framework for
analyzing costs. Here Myers offers an interesting and valuable
alternative to the ingredient method discussed earlier in the
course.

This reading provides insights into childhood developmrnt
projects, multiple intervention programs, and how cost analysis
can be used in sectors other than education. The focus of your
reading, however, shculd be on how to integrate economic
analysis into program planning, especially through cost
reduction strategies.
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ANALYZING COST OF COMMUNITY-BASED EARLY

CHILDHOOD DEVELOPMENT PROJECTS
Robert G. Myers

Introduction

An increasing interest has been shown by
national governments and international organizations
during the last decade in discovering and implementing
low-cost effective programmes to improve the survival
and development of young children. That concern is
evident in the slow but persistent growth of
out-of-school early education programmes, in the
primary health care movement.,, and most recently and
dramatically, in the GOBI-FF initiative launched by
UNICEF,

In the search for low-cost, effective
strategies, three elements appear and reappear:
participation, simple technology, and integration.
Community participation is sometimes encouraged for
its own sake as a basis for developing solidarity.
More often participation is viewed as an
instrument--as a means of making procrammes more
effective by engaging potential recipients actively so
that usage will increase. But encouraging
participation is also a key strategy for reducing
costs. Community-based participation programmes are
widely thought to be 1less expensive than, for
instance, services delivered through the established
health or educational systems. Systematic evidence to
back that intuitively appealing position 1is still
lacking.

Another element in most low-cost alternatives is
the use of sgimple technologies--oral rehydration,
growth charts, etc. These technologies are certainly
less costly to acquire than their high~-tech
alternatives. But cost of delivery and problemc of
organization and use can easily push up both totals
and average costs involved in using a simple
technology. Again, the systematic evidence is not in
hand to allow firm conclusions about the conditions

This paper was prepared for the "Workshop on
Evaluation and Costs of Early Childhood Development
Programmes in Latin America and the Caribbean."
Santiago, Chile: UNICEF, 1983.
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under which the low-tech options are really low-cost
options. -

A third ingredient in recent initiatives to
affect child survival and development is
"integration". Programmes are conceived as
"multi-sectoral” or "multi-component", and integrated.
A primary purpose of such integration is, as with
participation, to improve programme effectiveness;
interaction among the various components is thought to
produce a better effect than separate delivery. But
there is a cost implication as well. Integrated
services can, so it is hoped, take advantage of common
administrative, supervisory, and other structures.
Again, however, systematic evidence is 1lacking to
support the assumption that integration lowers costs
or even that it improves effectiveness.

Despite the growing concern about costs, that
element of programming and evaluation has been obvious
by its absence. For instance, a recent and extensive
review of 52 primary health care programmes assisted
by the United States Agency for International
Development, concluded that:

"Although the stated intention of all the
programmes is to provide low-cost, affordable
health care, this study yielded little
evidence that would indicate whether such can
or cannot be delivered" (American Public
Health association, p. 77).

Moreover, the same evaluation concluded that:

"Initial assumptiona about projects are often
overly optimistic and costs are
underestimated" (American Public Health
Association, p. 78).

Even less evidence exists for communi ty-based
programmes centered on the child.

The main purpose of this paper is to assist in
the search for ways in which information about costs
and analysis of costs can become a more integral part
of programming. To advance the search, the topic
needs to be demystified. To that end, a relatively
straight~forward framework for obtaining cost
information will be presented-~a framework that can be
used by project field staff as part of a monitoring
system,
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In the following pages, I will also set-forth
for discussion a series of observations and questions
regarding the analysis of costs for community-based,
multiple-interventions designed to improve the
survival and development of young children.

Why the Resistance to Analyzing Costs ?
Why Analyze Costs ?

Costs analyses--particulary those which would
relate costs to measure of benefits or effectiveness
are questioned on several grounds. Sometimes
questioning is ideological--to emphasize costs, it is
argued, takes the accent off more important values,
distorts thinking and biases actions. ("Solidarity,"
for instance is not something that can be assigned a
monetary value and is unlikely to be "efficient.")
Sometimes the questioning stems from a concern that
cost analyses will lead to invidious comparisons among
dissimilar options and circumstances so that those
most in need will be screened out unjustly on purely
economic grounds. Sometimes the questioner is
skeptical because of difficulties associated with
accurately estimating real costs and associated
benefits.

But someone (or some people), somewhere (or at
some places), sometime (or continucusly at various
times), makes decisions about how best to use limited
resources. Cost analyses can help to inform these
decisions. The words "help to inform" are used
advisedly. It is not my purpose to enshrine results
of cost analyses. Obviously, cost-benefit or
cost-effectiveness analyses are not the only, or
necessarily the most important basis for decisions and
actions. As stated in a recent report:

"While an awareness of cost-effectiveness
considerations and techniques should certainly
be useful to every project founder and 1leader,
it will not be the main skill required to
understand poor people's expressions of needs,
ascertain root causes of problems, suggest
creative solutions and alternatives, enlist
commui:ity and staff enthusiasm, and implement
plans according to schedule" (Robert Nathan
Associates, Inc., p. 7).

169



todesired outcomes can aid planning, improve the use
of resources in a project, and provide pragmatic
standards for judgements about whether to begin,
continue, expand, or replicate a project. The results
can aid advocacy.

One reason for analyzing costs 1is simply to
answer the question, "What does it cost to provide
services to children?" Answering that question can
help a government decide whether it can afford a
proposed programme or not. That deceptively simple
question (Gaspari, p. 2) provides a point of departure
in this paper, but of greater interest are answers to
three other basic questions:

1. How can costs be kept 1low or reduced
(without a loss of effects)? Or, how can the largest
effect be obtained at a given cost? Here emphasis is
placed on improving the performance of a project, not
on deciding whether or not it 1is worthwhile to
continue or extend it. The main tool for analysis is
a comparison of costs and effects.

2. Is the project economically justifiable (as
compared with alternatives)? A benefit-cost analysis
can help answer this question. Usually, benefits as
well as costs are defined in monetary terms with the
benefits expressed in terms of estimated additions to
the productivity of individuals. The standard of
justification, although set in monetary terms, can
incorporate non-economic considerations as well.

3. Who bears the costs and how equitable is
that? The distributive dimension of costs as well as
of benefits is often disregarded in cost analysis.
The analysis requires disaggregation by classes of
participants and/or by sources of support for
.projects.

How Can Costs Be Kept Low or Reduced ?

Reducing costs, or becoming a more efficient
project manager is not itself a goal. It is, rather,
a means to increasing coverage and/or improving upon
desired effects. A proiect could become more
efficient but less effective in terms of its stated
goals.

Two kinds of strategies are used to try and

reduce costs. The first and often illusory set of
strategies involves shifting burdens and/or redefining
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the problem. The second set of strategies involves
changes in management and organizations which can
reduce real costs in relation to effects.

). Some cost-cutting illusions

a. Concentrating resources. Re-orienting a
project or programme by concentrating resources is a
favorite formula for cutting costs while presumably
improving effects. During the 1last decade, for
instance, resources have been concentrated on "the
poorest of the poor" and families "at risk". While
helping organizations live within their budget, this
strategy may or may not reduce costs of services
supported. The same amount of resources may be spread
over fewer people. To the extent that "at risk"
groups are homogeneous or concentrated geographically,
average costs might be reduced. But because the
people most in need or at risk are seldom all alike,
and because they can be the most difficult people to
reach, average costs are likely to increase.
Moreover, effects may be hardest to achieve with those
most in need so that when expenditures are related to
effects, the unintended result could be negative.
Concentrating resources does not necessarily,
therefore, reduce costs or improve effects.

b. Shifting  the  burden. To reduce its
costs, an organization may seek to shift the burden of
costs to sources other than its own budget. If
successful, the result is obviously a reduction in
costs to the organization, but the shift 'may or may
not lead to reduction in the total costs of a
programme. The reader will instantly recognize this
strategy as social myopia or sleight of hand.

From one viewpoint, the increasingly popalar and
seemingly successful strategy of fostering community
participation falls in this category. 1In the name of
"participation," a programme may insist on community
donation of time and labor--to build facilities, to
manage projects locally, and to volunteer time for
work as para-professionals. As a result, governments
or others may be able to reduce budget allocations.
And, because no value or a low value is placed on
volunteer time, real costs seem to be reduced as well.

"Efforts to keep costs of PEC programmes low
by transferring responsibility for certain
recurrent costs to the community have been
particularly successful" (American Public
Health Association, p. 77).
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But community resources are generally undervalued,
even though 1local 1lahor wusually costs 1less than
"imported" labor and para-professionals get paid less
for their time than professionals. And, personnel
turnover, additional supervision costs, etc. could
make community-based projects as costly as others,
even while reducing programme effectiveness. We will
discuss this further when dealing later on with
distributive issues.

c. Cost recovery. Asking recipients of a
service to pay for the service so that costs are
"recovered" may make a programme viable but not any
more or less cost-effective. This strategy seldom
takes into account that individuals are already
incurring costs in order to take advantage of
(participate 1in) services--time and transportation
costs, for instance.

"A number of projects have been .successful in
getting communities to finance drugs, but of
the 28 projects that use community financing
to compensate community health workers, none
has a satisfactory method for obtaining 1local
support" (American Public Health Association,
p. 77).

Indeed, attempting to recover costs by asking clients
to pay more can negatively affect demand. If the
demand decreases, total costs may decline because less
materials and supplies will be needed, but the
average cost may increase.

The three strategies sketched above can provide
the illusion of reducing costs but not result in real
reductions.

2. Reducing cost through changes in organization
and management., There are at least three main ways
in which cost reductions are sought through changes 1in
organization and management.

a. By identifying and correcting wasteful use
of resources (without expanding a project and without
changing the form of service delivery and technology).
A cost analysis will not show that particular
individuals on a payroll fail to contribute to the
success of a project or that donated food supplies
have disappeared from a warehouse and have been sold
privately. What analyses can do is suggest ways to
cut costs. For instance, by comparing costs of
various pre-schools or health posts it may be possible
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to show that, beyond a certain point, adding resources
does not increase the quality of an intervention or
raise the desired effects. Or, it might show that
some projects are better able than others to husband
and utilize their resources. The finding could lead
to euggestions for improving local management that are
applicable to all units in a »rogramme. Or, an
analysis could show the effect of, for instance, using
locally-produced toys rather than imported toys, and
of employing local rather than foreign advisers. Such
variations do not involve major changes of programme
form or content, simply the substitution of better
management techniques or use of less expensive
resources.

b. Changing the project design, organization,
and/or technology is a second means of cutting costs.
There are, of course, many different ways of
delivering similar services. At a relatively mundane
level, for instance, and with important implications
for costs, an organization can alter the ratio of
supervisors to para-professionals and/or the ratio of
para-professionals to the number of families or

children being served. Or, a project using
professional teachers might decide to experiment with
a different "technology" by employing volunteer

para-professionals and providing training within the
project. A cost analysis could show which of the
options was less costly as related to the effects each
produced (including effects on the 1lives of the

para-professionals). Or, a home-based alternative,
with visitors might be compared with a center-based
alternative. An "integrated" approach 1involving

health, nutrition and stimulation might be compared
with an approach in which each component is provided
separately. The costs of providing information
through television spots might be compared with
face-to-face methods. And so forth.

Caution must be exercised when making the kind
of cost-effectiveness comparisons just described. The
comparison could easily be a comparison of apples and
oranges. In most cases variations in organization and
technique will be required that depend on the context.
To take an extreme case, assisting poor children in a
remote area where supporting services are not
available and the population is dispersed, will
require different methods (and much higher per capita
costs) than assisting children in a concentrated urban
area. Using a comparison of per capita costs to help
decide whether to invest in the urban or the rural
alternative would be inappropriate . and probably
unjust. Thus, comparisons may be built upon the
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unrealistic assumption that identical benefits reach
equally needy people in similar circumstances when
they do not. At least one author would argue that
that is always the case (Richards).

Cc. Realizing "economies of scale." A tiaird
route to reducing costs is through realizing economies
. of scale. Cost reductions can occur as a leccal
project expands to cover more individuals or as local
utilization increases. The increased coverage allows
fixed costs to be spread over a larger group, reducing
the average cost. However, economies may not appear
as a programme moves from a pilot project to a
regional or national level.

"While many planners 'intuitively feel' that
economies of scale exist with respect to their
particular projects, there 1is no conclusive
evidence on this topic" (Gaspari, p. 12).

As most programmes expand, they begin to reach
into more remote areas, increasing rather than
decreasing costs. Bureaucracies grow and the
associated costs eat away at what has been gained
through increased coverage. Training and re-training
costs can increase with expansion, associated with
increased turnovers as less dedicated individuals are
employed. In brief, expanding a project may or may
not reduce the average cost.

Is the Project Justifiable ?

Answering this second key question requires a
somewhat different approach than the first. There
are, of course, criteria other than economic criteria
for judging the worth of a project. Here, our concern
Will be with the worth as indexed by a relationship
between costs incurred and results produced. To judge
the economic worth of a project or programme, it must
be related to an agreed-upon standard for judging
investments or to other uses of resources that seem to
be logical alternatives. Assigning worth to a
programme goes beyond simply calculating the per-child
cost of delivering services. It requires a measure of
the social impact of a project expressed in monetary
terms.

In a project dealing with the health, welfare,
and productivity of people, rather than with machines
or agricultural seeds, measuring effects in monetary
terms 1is not an easy task. Such analyses are rarely
done for child-oriented projects.
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One example of a benefit-cost study producing
extraordinarily positive results is that done by the
High/Scope Foundation based on longitudinal data from
a pre-school intervention in the United States. 1In
the High/ Scope study, benefits included: estimated
addition to the productivity of children (over their
lifetimes) and mothers (mainly as a result of having
additional time available to earn and learn), and cost
savings (e.g., less need for remedial services in
schools, and 1less social costs incurred in combating
juvenile delinquency). The study concludes, even on
the basis of conservative estimates, that the original
investment has brought a high return. Interestingly,
however, that return was not evident in a short
period. Had the return been assessed after five
years, the project would have been deemed a failure in
strictly monetary terms.

There is considerable art involved in
benefit-cost analysis. And the assumptions are very
demanding. Therefore results, even when as

overwhelming as those presented in the case of the
High/Scope analysis, must be treated with some
caution. If, however, the -empirical results are
supported by reasonably consistent testimony in the
same vein, they can provide useful estimates of
general orders of magnitude.

In this paper. no attempt will be made to deal
with the relative virtues of the main indicators used
in benefit~cost analyses: rates of return, net
present value comparisons, and benefit-cost ratios.
Nor will I enter into such matters as the
arbitrariness of comparing returns against a specific
standard--(say a return of 15 percent) or the weak
treatment of "qualitative" factors in such analyses,
or the difficulty of assigning shadow prices to costs
and monetary values to benefits. For a discussion of
these and other issues, the reader 1is referred to:
John D. Donohue, "Cost-Benefit Analysis and Project
Design".

Who Bears the Cost ?

Sorting out who bears costs is important for at
least two reasons: S

1. The analysis can point to 1inequities. . For
instance, "In many countries, persons in rural areas"
are being asked to pay for public health care, while
those in urban areas have access to ‘'free' care"
(American Public Health Association, p. 77). '
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Moreover, unless proper allowance is made for
contributions in kind and in time when calculating
costs, the burden placed on poor community members is
certain tec be undervalued and a subsidy by the poor to
the rich who draw on the public purse for more
expensive, high~technology health care will remain
hidden.

If users are asked to bear the cost of a
service, demand and use may decline, more so for the
poor than the rich, exacerbating an inequitable
distribution of the services. That seems to be the
case whether the user cost is payment of cash for
services rendered or a contribution in terms of
volunteer time. A change in demand may have, in turn,
a bearing on whether or not resources can be used
efficiently because the scale of operations may be
associated with economies of scale, particularly at
the project level.

2. Knowing who bears the cost provides clues
about what will be necessary to sustain interventions.
If, for instance, international organizations are
responsible for covering an important portion of
recurrent costs, consideration must be given to how
(if?) the costs can be covered locally when
international assistance is retired. Expansion may
not be possible without international aid. The
aforementioned review of primary health projects
concluded that:

"It appears that many countries will not be
able to afford to continue programmes once
external support ends" (American Public
Association, p. 78).

If community members are already bearing a high
- proportion of costs through the contributions of
materials or time, or by paying directly for services,
the chance of transferring even more of the costs to
the community is slight. In general, the extent to
which the community is already covering costs is not
appreciated. Two recent studies suggest the communi ty
typically provides at least one-fourth of the

resources employed (Cornia, Carbonetto). o

The Costs and Effects of Community-Based,
Multiple-Intervention Programmes: Some Issues =
1. Multiple Goals o

Many programmes to —improve the sufyngi? ;ﬁdfﬁ
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development of young children are simultaneously
concerned with improving health, nutritional status,
and the mental and social development of a child.
Each of these goals requires separate indicators to
agsess the progress of a child. However, the total
effect may be greater than all of the individual
effects taken together. For instance, some of what is
spent for early stimulation will increase the effect
of nutritional interventions and vice versa. The
interaction makes assigning costs to any of these
goals difficult even though, for instance, early
stimulation may be the responsibility of a Ministry of
Education and nutrition the responsibility of
Agriculture or Health. At the same time, capturing
the multitude of expected benefits in any one
meaningful index 1is extremely difficult. We have,
then, a problem of describing costs in such a way that
they can be related to effects. When other goals are
added, the picture becomes even more complicated.
How, for instance, can a goal of improving solidarity
and community organization be measured and costed so
as to be included in an analysis of the desired
effects on children? The question leads to a second
set of analytical problems related to the fact that
most programmes have:

2. Multiple Beneficiaries

In many projects, a focus on the child is a
convenient way of promoting general practices of
sanitation and hygiene or of fostering organization
benefitting many people. Even those programme
components that are specifically "targeted” on the
young child will often benefit others. For example,
supplementary feeding of pregnant mothers may raise
the birth weight of a child, hence reduce the chance
of death, but it benefits the mother as well. If a
parent learns to stimulate a younger child, that
learning can have an effect on older children as well.
A center-based pre-school programme for children 3-5
can have secondary effects on younger siblings.
Because programmes have multiple beneficiaries,
determining programme coverage is not straightforward.
If costs are to be calculated on a per beneficiary
basis, getting the beneficiaries rigat is an important
task.

3. Multiple Funders

Typically, the costs of an integrated, partici-
patory project are spread out;qmong_many‘organizatioQSQ



and people. Several parts of government may be
involved. Several parts of several international
organizations may be involved. The community itself
makes a large contribution both to establishing a
service and in bearing the costs of its use.

Multiple sources of funding bring along
practical problems for cost analysts. Obtaining data
on the expenditures may be difficult and the
categories used to describe costs may be very
different. More important, however, multiple sources
can also bring problems such as the use of several
exchange rates or the need to estimate the
differential costs incurred by each organization in
obtaining the funds used to purchase services and
supplies. Moreover, each organization has a set of
hidden or indirect costs--of admini stration, for
instance--that should be assigned to a project. Some
duplication of effort can occur, but because different
organizations are involved, it may be hard to locate.

4, Costing the Time of Volunteers

Communi ty-based projects which take as one goal
increasing solidarity of organization take the
participation of community members on a volunteer
basis as an indicator of an effect. Economists look
upon the time of volunteers as a resource that should

be valued. Both are right, within their respective
frameworks. A challenge is to fit together these not
entirely compatible notions. By costing volunteer

time one raises the cost of a project in a way that
may give incorrect signals to policy makers,
particularly if they are not inclined to view
solidarity or the personal development of the
volunteer as an effect. At the same time, posting
communi ty contributions gives proper credit to a
contribution that is being made and that should be
recognized as a valid "counterpart" contribution.

5. Delivery versus Use

The fact that immunizations are delivered to 'a .
health post does not mean the immunizations will be

~used. The fact that Fifty children ages 3-5 live in a

" community does not mean that fifty children will

- attend a pre-school programme.

When calculating per capita costs, the figures
used are sometimes those of the potential population

to be served, drawn from demographic surveys. These

calculations can be very misleading, making per capita-
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costs appear much lower than they actually are--in
relation to usage. A more accurate indicator of
coverage comes from statistics of the number of people
who are treated in a primary health care center or the
number of children enrolled in a pre-school programme.
However, even these statistics may also underestimate
per capita costs either because numbers are inflated
to make a project look good or obtain more supplies,
or because, in the pre-~school instance, many of those
who enroll do not attend or do so very sporadically.
Estimating this "leakage" (Cornia, pp. 13-14) to
arrive at actual use 1is challenging and potentially
rewarding not only because per capita costs will be
more accurate but also because the difference between
potential and actual use can be calculated.

The challenges that have been sketched above
require a cost analyst to clarify definitions, to make
some simplifying assumptions, and to rely on
non-economic information from a variety of sources
including ethnographic case studies. Making such
decisions does not, however, put the analyst in as
delicate or uncertain a position as some critics
contend. Indeed, calculations can and should be made
using variations in assumptions in order to see how
sensitive the results are to the assumptions.

Against this background we can now set out a
rough framework for collecting information needed for_*
simple but useful analyses of costs. : :

A Framework for Analyzmg Costs
A. Costs

To carry out an analysis of costs it is
essential first to establish whether the costs and
effects to be measured are to be valued from a broad
social viewpoint or as seen only from the perspective
of a project or a local community. Here, the
assumption is made that a social valuation is desired
of the total and per unit costs incurred by projects.
Also necessary, is a decision about the wunit of
analysis to be used. Is the analysis to be at a
project 1level or at a higher level of aggregation? 1Is
the unit to be determined by the form in which a
service is delivered (e.g., health posts or
pre-schools), by political or geographic divisions
(e.g., a district or state), or by executing
responsibility? We will emphasize project-level
analysis and favor calculations at the level of the
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local executing agency. Analysis at that level of
di saggregation should facilitate use of the
information to make 1local improvements, particularly
if 1local personnel are involved in the analysis and
have some flexibility to introduce changes.

To facilitate analysis, cost information can be
organized in many ways. The four ways to be discussed
in this framework are: activity, type of cost, the
timing of the cost, and who bears the cost.

1. By Activity: A cost analysis should be
carried out with respect to a goal or set of goals.
The goals define activities, each with a set of
desired outcomes, each with a set of costs. Unless
expenditures can be organized by activity, it is
impossible to relate costs to the effects expected
from the activity.

Ideally, separation into activities should
correspond to a set of decisions about, for instance:

- different ways of delivering the same service
(e.g. in home visits, through health centers,
by radio,...). The analysis might 1look at
different approaches taken within the same
programme;

- content to be emphasized (What combination of
health, nutrition, education, and other
contents brings the best results at least
cost, and in what circumstances?):

= programme actions (e.g., training, promotion,
construction, evaluation, attention to
clients,...).

How to group costs by activity will depend on.
the outcomes to which the cost figures will be
related. A burning question may be to sort out costs
related to training options, requiring a division into
training and a finer examination of costs related to
various forms of training. What, for instance, is the
cost per person per day of different training
programmes? Or, the desire may be to relate health
costs to health outcomes.

Often, accounting information is not grouped
according to any set of activities and does not,
therefore, serve programme planning well. Rather,
costs are organized for bookkeeping purposes, simply
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to keep track of the type of resources or services
purchased.

2. By Type of Cost. Typically, costs are
separated into personnel costs, capital and equipment
costs, consumable materials and supplies, and, perhaps
general administration overhead cost. such a
separation comes closer to standard bookkeeping than
separation by activity. Examining these categories of
cost will show where most of the resources are being
used and may suggest where there are significant
possibilities for cutting costs.

Another classification of costs by type involves
separating those costs into capital costs and
recurrent costs. When the former are stretched out
over the 1life of the capital, their weight in any one
year is reduced. Recurrent costs represent what, as a
minimum, is necessary to sustain a project. Although
recurrent costs may appear small, they may loom larger
when capital costs are spread out.

A third classification by type is that of
variable and fixed costs. Variable costs will
fluctuate with the demand for a service (e.g., the
cost of immunization varies directly with the number
of people treated), whereas fixed costs can be spread
over larger or smaller numbers of users providing the
potential for economies (e.g., one scale may serve to
weigh two or 200 children).

Yet another division by type of cost is into
direct and indirect costs. Direct costs are those
which can be related directly  to particular
outputs--e.qg., immunization to health indicators.
Indirect costs must be allocated among several
objectives because they do not pertain directly to any
one.

3. By Time. Determining costs on a
year-by-year basis allows adjustments to be made for
inflation. It allows one to distinguish costs in an
initial “"set-up" year (or years) from other years. 1In
cost-benefit analysis, both costs and benefits are
adjusted to take account of the fact that both occur
over time (and in the case of the benefits, over a
lifetime) and for the fact that a dollar spent (or a.
benefit received) in year one of a project is worth
more than a dollar spent (or received) in subsequent
years. ~
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A year-by-year analysis can reveal patterns of
changing costs as related to changes in coverage of a
project, helping adjust future projections and
providing information about the existence of economies
(or diseconomies) of scale.

4. By Sources of Funding. In most cases it
is necessary to divide costs by the source of funding
for purely practical purposes--records are kept that
way, and of ten kept in the offices of each
organization. Beyond that, however, a careful
consideration of who is providing resources will
assure an approximation of total costs and will allow
analysis of the distribution among organizations.

Perhaps the most important and difficult
category of costs are those covered by the community.
Assuming a decision to include costs of volunteer
time, the question arises of how to "shadow price" the
contribution. Conventions include using the standard
minimum wage, or choosing the salary of the
lowest-paid professional in the category (e.y., the
wage of a third category pPrimary school teacher for a
pre-school volunteer). Calculations can be made with
community-participation included and without it.

Attached as an appendix is a sample worksheet
organized to take into account the categories
described above.

B. Coverage

As indicated above, determining the coverage of
~a project or programme is not as it seems. In his
excellent paper, Cornia not only notes the problem of
differential coverage as related to particular
components, but he also suggests a way of
"standardizing" unit costs by component in terms of
the 0-5 child population. For instance, he takes as
the specific coverage for the immunization component,
the number of 3-14 month-old children covered by the
programme, To standardize the figure for children
ages 0-5, he multiplies by four (the ratio in
Indonesia of children 0-5 to those 0-1) (Cornia, p.
11).

Several definitions are offered for coverage by
Cornia (p.12): Feu s
" that included in the villages covered (even
if only partially) by the programme.
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i’hffthat for whlch the end supplies have beeni
. released. S

fec) that to whom the serv1ces havefbeen made
1 available, - R

.d) that actually‘usfﬁgltheséeféfeesvregulafly;

,;e)‘that actually u91ng the services and
'~ showing as a result of it, the desired
effects.

To move from the concept of "intended coverage"
to that of actual coverage, one must either have
comprehensive and reliable measures of actual use or,
separate studies of some cases are required to
discover what Cornia calls "leakage" (p. 13). Leakage
includes: physical wastage of supplies, diversion,
non-use of the target population, and use by those who
are not in the target groups.

The difference between potential or intended use
and actual use can be dramatic, as shown in a 1983
evaluation of the Cono Sur programme in Lima, Peru:
For some components of the programme, actual use was
only one-sixth of the potential (Carbonetto).

Most programmes leave some people out who should
be included and also include people who are not in
need--who are not part of the so-called "target
population.” It is possible, therefore, for a
programme to show a low unit cost, in purely economic
terms, but to carry a high human cost because
resources are being diverted away from those most in
need (Pollitt). On the other hand (See Diagram 1) it
may be necessary to include individuals who are not in
need because identifying them and excluding them may
be costly.

DIAGRAM 1l: ANALYZING PROGRAMME COVERAGE AND NEED

AT RISK (+) NOT AT RISK (-)
i RN b “
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C;' Effects

Costs should be defined in relation to programme
activities. Analysis of costs should include relating
costs to expected outcomes of programme
activities--i.e., to effects. Given the 1limits on
space, no attempt will be made in this paper to deal
with the many ways in which effects might be measured
in a cost-effectiveness study. These range from
elaborate indicators of the quality of 1life, adjusted
to the 1local context to one-indicator inappropriate
measures such as imported IQ tests to assess mental
development. The measurement of effects is
complicated by the need for a broad view when
communi ty-based early childhood development projects
are assessed. Simply focusing on the child is not
sufficient. In addition, effects on families, on
programme staff (particularly the para-professionals),
and on communities should be considered.

D. Matching costs with effects

If effects are defined in terms of coverage
achieved, the matching is relatively easily captured
in a per unit cost. The relationship 1is relatively
simple because time is not a major factor, i.e., one
can realistically expect effects in a relatively short
time. Costs can also be related to some immediate
measurable outcomes such as weight gain, or reductions
in morbidity. Problems arise when attempting to match
immediate costs with effects that occur over a
lifetime. An investment in nutrition and/or
pre-school education may, for instance have very
long-term consequences, as shown in the High/Scope
study and others in the United States.

Concluding Comments

Even within the limits described there is room
for insightful a'd useful analysis of costs. As is
evident from the previous pages, it would be possible
to spend an endless amount of time pointing to,
anticipating, and discussing the proplems of analysis.
‘It is my hope that the Workshop will instead work
toward specification of a concrete and acceptable
method of analyzing costs and related effects. A most
desirable effect of this Workshop would be to arrive
at a methodology that is manageable at the project
level and by communities.

*See footnote on page 167.
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Figure 1. BExample Summary Sheet for Cost Amalysis of Multi-Sectorial Pfroject;‘

Project Location/Name: ‘ : Pundmg Scurce: :
Recurrent Cust:s3 : . Amortized Capital Co.ét-s‘,

: c oo g | Eguipmeng I 8 I .

Carponents/Activities - . Salaries Supplies Services Other Total Buildings Land Equip.

A, Hlucation 9

1. Dx.agnos'bs

2. Dbesign

3. Implementation
a. Construction
b. i'iiterialiqu:t.
c. Training .
d. Service Delivery
e. Supervision
f. Administration
g. Promotion
h. Monitoring

4. Evaluation

Sub~Total Education:

L8T

B. Health
1. Diagnosis 9/
2. Design 9/
3. Implementation

'| Ssub-Total Health:

"~ C.  Nutrition
1. e o o EBtc, .




3. Recurrent Costs

ific Notes:

1. The project is assumed to be at the "local™ level, ‘ .e., cost-ﬁgurs perta.m to an acecut.mg um.t.:_ﬁ, ;

2. SOun:e =, for instance, Pubhc Sactor (H:.mstry of Halth, E:hcation, I.ahor, etc ), Int:ematmnal Agenqr Camumtv. 2

4. Amortized Costs are calculated by dividing the cost of the investment by if:s'éstiuﬂted lifetime, or by \smg the eqmvalen renta“ value._ ;

5.  Salaries include several levels and include benefits related to salaries (e.g., years of service, vacations, ysocxal‘_securi.ty,v
6. Equipment/Supplies are those that are for immediate use and/or have a lifetime of less than one year.

‘ 7. Services = non-personal services such as: transportation (gasoline, maintenance), light, telephone, etc.
v, 8. Other could include such items as per diems (associated with travel for training or supervision, or another acti.vity).
9. If the project is truly integrated, then the diagnosis and design activities will not pertain to any one cmponent. _1'
- 10. Initial costs associated with training can be treated as capital costs with a lifetime of between two and fwe'years.

General notes

1. The components and activities are examples, A particular project may have different activities than those listed, ar, may wish to ozgam.ze
activities according to dGifferent categories. The principle would be the same and the goal would be to compare costs of different activities.:

. 2. Itwill be necessary to adjust to inflation, If j.nfla.im is high that may mean monthly adjustments are needed.



o - Exercises |
Based on the Myers' readlng, address the follow1ng-
1. We have been cautioned several times during the cburse,f
to not overestimate the value of cost analyses. Myers gives -

~us four reasons why cost analysis is often questioned. List =
.two .of those reasons.

a.

b.

R

2, What then are the reasons to use cost analyses?

3. Myers gives us three basic questions that can be,
answered through' cost analysis. These answers may prov1de?
useful information in planning. List the three questlons.,“e

a.

b.

Ce.

4. 1In order to improve the effectiveness of a project,
efficiency is often considered fundamental. Efficiency may
be improved either by increasing the quality or quantity of
the outcomes or reducing the inputs. Address the followxng
questions regarding cost reduction as a means of increasing
efficiency.

a. Reorienting a project by oncentrating resources is
a good way to cut costs and improve effects. True or
false?

b. A cost analysis can show that particular .
individuals on a payroll fail to contribute to the
project and thus should be cut. True or - raiser .

RTTE



C. A cost analysis can indicate that adding certain
resources to a project does not increase the quality of
an intervention or raise the desired effects. True or
false?

d. Asklng recipients of a service to pay for the o
service will make a program more cost-effective. True . -
or false? ::

5. Suppose you are to reduce the proposed budget for the
Management Training Center. Someone suggests that you shift
some of the burden of cost to another donor (by requesting
matching funds) and to the participants (through charging fees).
Is that a useful solution? Why? What will a worksheet (as
used in Lesson 5 of this course) reveal about this method of
cost reduction?

6. A proyect cannot realize economies of scale (select: one)
a. as a local project expands to cover more s
individuals;
b. as local utilization increases; S
c. as it moves from a pilot project to a reglonal or
national level. Clamnn

7. Myers touches on the idea of cost analysis w1thf a project
that has multiple goals, multiple benficiaries, and multiple
funders. _How do these factors complicate a cost’ ana1y51s?
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8. Myers outllnes a framework for analy21ng costs.; What ‘are
the four ways in which cost information can be’ organlzed and
what are the advantages of each? e A

a.

d. 5

9. Two options have been proposed to improve bilingual
education in Country X. One option calls for radio education
and the other for new curriculum development and textbook
production. In choosing an option you will want to consider the
cost effectiveness of each. How will you request that the cost
analysis be presented, by Levin's worksheet for estimating cost
(see page 8l) or by Myers' approach to analyzing cost by
variable and fixed cost? Justify your <choice; why did you
choose that method? Why did you reject the other method? Will
each method give you different information?
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Answers

1. Myers gives four reasons that cost
analyses are often questioned: (1) to
emphasize costs may ignore more
important values, distort thinking, and
bias actions; (b) cost analysis may lead
to comparisons among dissimilar options;
(3) decisions may be Dbased only on
economic grounds; and (4) there are
difficulties associated with accurately
estimating real costs and benefits.

2. Cost analyses should be considered

because cost is an important factor in
making decisions about how best to use
limited resources. Analyzing costs in
relation to desired outcomes can aid
planning, improve the wuse of resources
in a project, and provide a pragmatic
standard for judgements about whether to
begin, continue, expand, or replicate a
project.

3. To aid in planning, there are three
basic questions that can be answered
through cost analysis: (1) how can costs
be kept 1low or reduced? {2) is the
project economically justifiable? and
(3) who bears the cost and how equitable
is that?

4,  a. False. To the extent that
people who receive aid are homogeneous
or concentrated geographically, average
costs might be reduced. But because the
people most in need are seldom all
alike, average costs are likely to
increase. Concentrating resources does
not necessarily reduce costs or improve
effects.

b. False. A cost analysis cannot
indicate the resources within a project
that are being employed inefficiently.
However, when you analyze a project in
relation to a similar project, you can
see that, for example, some projects are
better able to utilize their resources
because of good organization and
management skills. :
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c. True. For example, by comparing
costs of various pre-schools or health
posts it may be possible to show that,
beyond a certain point, adding resources
does not 1increase the quality of an
intervention or raise the desired
effects.

d. False. This strategy seldom
takes into account that individuals are
already 1incurring costs in order to take
advantage of the project. Increasing
the fees imposed on participants may
decrease the number of participants
interested in the project, thus
increasing average costs.

5. According to Myers, shifting the
burden of cost and ceoat recovery are not
useful means of reducing the costs.
When you place all the information on
the worksheet you will notice that
although "costs to sponsor" and
"contributed private ipputs" as well as
"imposed student and family costs" will
all change, yet the "total cost" column
will remain the same.

6. C. A project cannot realize economics
of scale when it moves from a pilot
project to a regional or national level
because as most projects expand they
begin to reach into more remote areas,
increasing rather than decreasing
average costs.

7. A program that has multiple goals
would require separate indicators to
assess each goal. According to Levin's
requirements for cost-benefit and cost-
effectiveness analysis, no comparison
can be made unless there are common
goals and inaicators.

With multiple beneficiares it is
difficult to measure the benefits and
effects of a project because it 1is not
clear who is supposed to benefit. It is

Manuali}bﬁfif4¥

Manual, p. 176

‘Ma

Manual, p. 174

Manual, p. 176

impossible to measure benefits when you Coin

do not know who you will survey.
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When there are multiple sources of

funding obtaining data on - the.

expenditures may be difficult and the

categories used to describe costs may be.

different.

Additionally, exchange rates,

differential costs incurred by each

organization in obrtaining funds, and

indirect costs must be considered in
dealing with multiple funders.

8. a. By activity--it allows one to
relate costs to the effects expected
from the activity.

b. By type of cost--it will show
where most of the resources are being
used and may suggest where there are
significant possibilities for cutting
costs,

c. By time--a year-by-year
analysis can reveal patterns of changing
costs as related to changes 1in coverage
of a project, helping adjust future
projections aud providing information
about the existence of economies (or
diseconomies) of scale.

d. By sources of funding--it will
assure an approximation of total costs .
and will allow analysis of the

distribution among organizations.,

9. The two methods will give you quite
different information. The author's
preference 1is Myers' variable and fixed
cost method. When I use Levin's method,
the cost of radio education appears
significantly higher than the cost of
curriculum expansion. Indeed, radio
education is more costly than curriculum
development, but as it expands 1its
coverage, the average cost decreases.
This is due to the high fixed cost of
radio education. As curriculum
production expands, the costs increase
because most are recurrent and variable
costs.
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To help convince the decision makers
that radio education has a lower average
cost (assuming that is true), you might
consider mixing several of Myers'
suggestions. For example, present the
analysis by variable and fixed cost for
each year of the project. This will
demonstrate that while the costs of the
project are high in the first year, as
the project increases its coverage to
all levels and to more areas, the costs
will be minimal--resulting in low
average costs. It would then be helpful
to do the same with the curriculum
production option. Show what the costs
are in the first year, then show what
the costs will be as it expands to
different levels and co more areas.
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