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" preface

;on August 17, 1981, Abt Associates Inc. (AAI) and the U.S. agenéy
for International Development (AID) executed a contract for the Rural
Satellite Program: Evaluation Management Contract. Since that time (and
‘before), the AAI project team has been heavily immersed in finding out,allz
we could about the Rural Satellite Program (RSP) and the evaluation -
objectives in order to prepare this first major, and important, report of
the contract, the Program Evaluation Flan Report.

The present report is the product of review of related documents,
of several formal meetings, and of numerous informal information exchanges.
On August 12, the RSP Program Officer, Dr. Clifford Block, met with AAI
contract staff to discuss the program and the Evaluation Management
Contract (EMC) objectives. On August 18, the "formal" contract startup
meeting was held in Washington with key representatives of AID's Rural
Satellite Program, of the Applications Management Contractor, and of the
Evaluation Management Contractor in attendance. Then, on September 3 and
4, an intensive two-day-long Program Evaluation Plan Conference was held
at Abt Assocliates to discuss the KSP and the evaluation objectives and to
start the EMC team off on a consistent and comprehensive footing to
prepare this report.

Abt Associates is extremely fortunate to have as its partners in
this exciting venture three major subcontractors, each of whom brings to
this project a depth ot understanding and experience in an area or areas
of great importance to the contract. These subcontractors are Massachusetts
Institute of Technology, Research Program on Communications Policy;
Communicatinns Studies and Planning International, Inc.; and Cook and
Cook, Inc. These subcontractors have functioned as integral members of
the contract team and have contributed greatly to the total team's under-
standing of telecommunications policy, telecommunications economics, and
evaluation of communications programs.

In a report as comprehensive as this Program Evaluation Plan
report must be, many people have tangibly contributed as authors. Since
listing all the authors on the title page would be close teo impossible,
they are listed here:



Abt Associates Inc.

Larry C. Kerpelman
James T. Riordan
Stephanie Y. Wilson
Gene E. Fax
Jonathan D. Hodgdon
Paul G. Oostenbrug
Pater Wolff

Massachusetts Institute of.Tedhﬁélégi

Ithiel de Sola Pool
Norman Abramson
Raul Katz

William Lazarus
Ernesto Lleras
Richard Solomon

Communications Studies and Planning International,-Inc.

Charles Jonscher

Cook and Cook, Inc.,

Thomas D. Cook

Richard Anderson was the Abt Associates Technical Monitor who rebiewedf 
this report, and Linda Steeves, the Contract Secretary who, ably gssiqﬁéd
by Annette Butler, processed the words that appear on these pages. .

larry C. Kerpelman
Project Director
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1.0 INTRODUCTION

| The U.S. Agency for International Development has launched a
major program to demonstrate the applicability, reliability, and cost-
effectiveness of satellite communications in rural areas of developing
countries. The AID Rural Satellite Program (RSP) is a $24-million,
seven-year-long demonstration of pilot experiments to transfer the range
of appropriate, cost-effective communications technologies to the devel-
oping nations. The program will encourage the use of existing satellites.
to provide domestic communications for rural areas in the developing
world. Small earth stations installed in rural areas of five demonstra-
tion countries will make telephone, radio, and other communications
modalities available to support rural development activities in the
health care, education, and agricultural sectors of each country.

Major segments of the RSP include:
1. A demonstration project in Peru.

2. Investigation of innovative systems designs and
technologies.

3. Development of policy studies on satellite ser-
vices for rural areas of developing countries.

4. Information gathering and dissemination on the
RSP and other satellite related activities.

5. Implementation of pilot projects in five
developing nations over the next five years.

6. Evaluation of the pilot projects and the RSP
as a whole.
Abt Associates Inc., as the Evaluation Management Contractor (EMC), is
responsible for the implementation of the evaluation activities in
Item 6 above. This report presents an Overall Program Evaluation Plan for
the RSP.

The Overall Program Evaluation Plan described in this report is
both superordinate to, and a prototype for, individual Project Evaluation
Plans that will be developed subsequently. It is sguperordinate in the
respect that it is more than the summation of five individual pilot project
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evaluations. Rather, the ain of the Program Evaluation will be to inform
AID and other interested audiences of the workings and impacts of the
Rural Satellite Program in its- broadest possible ingtitutional context, .
i.e., the context in which satellite communications programs generically
can be expected to operate in developing countries, generically. In
addition, the evaluation of the Rural Satellite Program, as distinct from g
the five pilot project evaluations, must yield information on the financial
and market aspects of satellite communications in rural areas of developing
countries. This information is essential if international lending agencies
and international carriers are to be asked to invest in- ‘such’ projects in
the future._ ‘ r

' If we were to take a rigorous experimental point’ of view,,we might
consider ourselves hampered by having a sample of only five pilot projects
from which to generalize, in this program evaluation, to the developing
country environment. From the real-world evaluation point of view that we
do take, however, we feel we have an unparalleled opportunity to provide
valuable information to development officials, international lenders,
international carriers, and develOping countries themselves on the basis
of a large, well-funded demonstration program consisting of five different,
fully implemented pilot projects in five different developing country
contexts. It falls upon us, then, as the Evaluation Management Contractor,
to synthesize the commonalities, and discern the reasons for differences,
in the pilot projects, their purposes, and their impacts, in order to
provide evaluative information on the program as a whole.

The Overall Program Evaluation Plan is a prototype for the project
evaluation plans that will be developed for each of the five pilot project
countries in the sense that -- although the countries will vary and the
systems applications will be different -- common threads of information
will be needed in order to evaluate the RSP and compare pilot project
experiences. The five areas of project evaluation will be technological,
financial, economic, social, and institutional. Each of these areas is
discussed in great detail in Chapter 5 of this report, and therefore they
are not further described here. From this Overall Program Evaluation
Plan, methods of conducting the five areas of evaluation will be derived.

We anticipate that the five country project evaluation plans, which



will be developed at the beginning of each pilot project, will be modi~
ficatione of this overall plan.v The source of the modification will
durive from the particular sociocultural and institutional context of the
particular country, the nature of the application to be implemented in the
country, and, we suspect, the application and evaluation experience from J
pilot projects that have gone before within the RSP.

While it falls to us to develop an Overall Program Evaluation Plan:
at the very beginning of this contract, vital pieces of information that ‘
might normally be available are unavailable to us, namely, identification
of the countries in which the five pilot projects will take place and
specifications of the telecommunications applications in each of the pilot‘
project countries. The Applications Management Contractor for the RSP,
the Academy for Educational Development, and AID are currently working
diligently to negotiate the complex agreements that will eventuate in spe-
cific applications in host countries. This report is being written in the
absence of information on specific pilot project countries and applications.
As such, we are attempting to build an evaluation structure upon a founda-
tion that is, at best, subject to considerable shifting as pilot project
countries actually come on board and specific satellite communications
applications are actually planned. The Oveivall Program Evaluation Plan,
then, is likewise subject to modification as we obtain both knowledge
of the applications and countries and experience in implementing specific
project evaluation plans progressively over the 4-1/4 year span of this
Evaluation Management Contract.

The Program Evaluation Plan presented in this report is not
characterized by one "grand" research design or one overriding evaluation
paradigm. The different audiences toward which our subsequent evaluation
reports will be addressed, the various constituencies who may have an,
interest in the RSP evaluation, the number of areas to be covered in
the evaluation -- all dictate that a simple, unidimensional evaluation
scheme is simply not appropriate. Thus, this plan does not hold out one
regsearch design that will be applied to all five pilot project countries,

or one major data collection method. 1In an endeavor as complex as this,
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'attempta to fit all evaluation designa into ‘a single mold would be doomed

to failure. That is- not to aay that the Program Evaluation Plan presented

here is a hodgepodge without any unifying elements. Rather, it is a

complex, multifaceted: plan that, for each pilot project country, will be
adapted to the specific details of the project in question, but,: for the
program as a whole, will provide an overall, integral evaluation of the
RSP. ’ -

: The Program Evaluation Plan presented in subsequent chapters of
this report defines data requirements across a host of dimensions. Many
of theee requirements will have implications for the design of the
setellite communications application in each pilot project country, as
well as the implementation and the monitoring of that application. It
is therefore extremely important that all applications arrangements
recognize and consider the evaluation data requirements elucidated in
this report. The working arrangement developed thus far among the
Applications Management Contract (AMC), the Evaluation Management Contrac-
tor, and AID has been a good one, and we trust that it will continue in
that vein. Certainly, the AMC and the EMC need to discuss fully, and take
into account, each other's requirements as the RSP unfolds in order for the
RSP both to work and to be evaluable. From the EMC's standpoint, we need
to be sure that the AMC is fully aware of our evaluation requirements as
they effect project application designs, and it is therefore crucial that
evaluation requirements be discussed at the earliest possible time in the
development of a pilot project application scenario.

The remainder of this report proceeds, in a logical sequence, to
inform the reader of the background and current plans for evaluation of the
RSP. Chapter 2 briefly reviews the objectives of the RSP, while Chapter 3
briefly summarizes the objectives of the RSP evaluation (i.e., the EMC).
Chapter 4 attempts to give an organized conceptual overview of what, as
indicated above, is a very complex, multifaceted evaluation. Chapter 5 is
the longest chapter of this report because it discusses in detail the five
major areas of project and program evaluation--technological, financial,

economic, social, and institutional. For each area, it discusses the
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evaluation questions to be asked, data requirements, and analytical

apprdadheé, Because it is frequently difficult to visualize an evalu-
,ation:pian in the abstract, we have attempted, in Chapter 6, to apbly:;
‘the evaluation plan discussed in the preceding chapter to two hypotheé.
tical projects. The next three chapters attempt to synthesize some of

the prﬁctical implications of the program evaluation plan described:
iésues of data collection, logistics, and work implications. In the
final chapter, Chapter 10, we elaborate our scheme for tailoring the
evaluation findings to its interested audiences and constituencies.
We turn now, in Chapters 2 and 3, to an exposition of the
objectives of the Rural Satellite Program and of the RSP evaluation.



2.0 "PURPOSES OF THE RURAL SATELLITE PROGRAM

The purposes of the AID Rural Satellite Program areé

'Q' To develop and test the use of satellite communica-
tions to provide educational information and tele-
communication services for rural development.

e To demonstrate to communication carriers and
equipment suppliers the need and market for
appropriate rural communication services.

e To help lower the cost of earth stations by
demonstrating appropriate technology and appli-
cations.

e To provide international lending agencies and
national planning and telecommunications agencies
with evidence of the benefits of rural telecommuni-
cation investments.

e To support the growth of national capacities to
integrate telecommunication investment planning
with rural development programs in areas such
as education, health, and agriculture.
The knowledge and experience that are gained as a result of the
RSP's pilot and demonstration projects will be used in a number of dif-
ferent ways. The program's findings will provide valuable information
for the governments of developing countries in planning sectoral develop-
ment, particularly in defining the institutional and physical infrastruc-
tures that are required to bring satellite telecommunications into play
to facilitate development. It will also provide evidence of the effec-
tiveness of satellite technologies to the international carriers that
provide satellite communications services and evidence of the costs
and effectiveness of satellite communications programs to the lending_
institutions that play a vital role in the financing of development
activities and programs. Finally, it will demonstrate to the rural
populations in participating LDCs the ways in which communications, and

the use of satellites in communications, can act as a spur to improving

their livelihood and living conditions.



There'is,'bf course, a vast extant literature on the role of
'commﬁhicdtions in development. The purpose of'this project is to examine
hoﬁ s&tellite communications interact with rural development, and, as
sﬁch, new, uncharted areas of investigation will be exploréd. ’It'is?‘
‘anticipated that the following types of communications modes will be -
brdught into play during the course of the RSP:

facsimile transmittal, &nd
slowscan video.

e radio broadcasting,
e telephone,

e teleconferencing,

® telex,

°

°

Conventional (normal-scan) television is not anticipated to be one of thg
communications media. The media that will be used will be packaged in
such a way that they meet the needs of situations that are likely to be
encountered in a developing world context. The RSP will examine the
efficacy of different media mixes in a discrete set of development sectors:
health, education, and agriculture. |

The RSP, furthermore, will provide a significant opportunity to
test a number of different communications technologies. Since one of the
stated'burposes of the program is to help lower the cost of earth stations
for LDC rural development, the RSP will create a market for ground stations
that use simple technology and can be manufactured either entirely or
partially in the LDCs that will use them. The increase in the demand for
equi;ment that will result from the RSP will affect a number of existing
carriers and suppliers. The program could provide these firms with examples
of' how their technologies can be linked with software and the training and
technical assistance that are needed to implement them.

The RSP will also have a training and technical assistance component.
These activities will serve as the basis for developing procedures for
technical assistance for application of satellite technology and associated

programs in other sites in the developing world.



iOpé,Of AID's primary objectives in sponsoring the Rural Satellite
’ProgrgmL1§ £d‘6btain data that can be used to demonstrate the feasibility
of £eIevaht tedhnologies to communications carriers and equipment suppliers.
The technoiogieé that will be used in this program do not, as a rule, have
much of a track record in the developing world. 'Thisflack of experience
has the effect of making communications firms cautious about invesﬁing in
these technologies. The RSP is intended to provide evidence of the need
for the use of satellite technologies, of the hardware and software that
is necessary to operate them, and of the costs and returns on investment
that are associated with rurally oriented satellite communications systems
in developing countries.

The Agency for International Development believes that this
program will provide a concrete demonstration of the ﬁtility of this
development resource and that that, in turn, will convince the carriers,
equipment manufacturers, and gellers that there is a sizeable market for
the equipment, the support networks that are required to operate it, and
the services that it can provide. The RSP may serve to demonstrate
how various combinations of technologies and backup support could be
packaged in order to provide communications services that address the
specific needs of developing countries.

As suggested by the foregoing discussion, the RSP is also intended
to assist developing countries in acquiring the capabilities to plan for
and use communications to support their programs to develop their rural
sectors. Not only will the experiences of this program impact upon the
countries in which the demonstrations are held, but also it will package
the findings from these demonstrations in such a way that they will be
useful to non-participating LDCs in designing their rural development .
programs. ‘
Since the RSP will be implemented in five pilot projects in
different developing countries, it will also examine and compare the types
of ingtitutional and organizational structures that are most suitable for
the initiation of satellite-based communications systems. The technical

and human skills that are requisite for the implementation of these



systems will also be examined in the pilot projects. At present, neither
.the'ﬁSP pilot project countires now the types of pilot project applications
are known with any assuredness. Several generic types of applications
have been considered, however, and to provide the reader with a backdrop
against which to understand the kinds of RSP pilot project applications
that might be implemented, brief illustrations of applications include:

e Telephone and teleconferencing links among the far-

flung isolated university or college campuses of

island countries or regions to facilitate distance
teaching and more efficient administrative links.

® Telephone links among rural population centers
where none now exist to foster information exchange
that will facilitate agricultural marketing and
planning.

® Telecommunications links of various kinds to
assist in opening up arid and semi-arid lands to
agriculture.

® Telecommunications linkages among existing earth
stations in a country where these linkages have
ceased to function -~ the major aim being, in this
case, to provide hands-on planning and technical
assistance to make at least part of the existing
ground system function efficiently.
These, then, are the objectives of the AID Rural Satellite Program
and some of its possible applications. We turn now, in Chapter 3, to a
discussion of the objectives of the Evaluation Management Contract, for it
- 18 in the context of these evaluation objectives that the remainder of this

Evaluation Plan Report 1is written.



3.0  OBJECTIVES OF THE RSP EVALUATION

In order for AID to demonstrate the usefulness of satellite
communications for rural development, it must provide persuasive evidence
of the efficiency and effectiveness of a number of applications to a number
of constituencies. Three arenas of interest can be distinguished. Pro-
ceeding from the narrower to the broader, these are: a market-oriented
arena, a sectorally-oriented arena, and a societally-oriented arena.

In the market arena, AID is interested in developing investment
decision information for international lenders and national and interna-
tional telecommunications carriers. Thus, the first objective of the
evaluation for this arena is to identify the kinds of key decision-makers
in various market constituencies, and the second is to discern the kinds
of questions they would ask in regard to rural satellite communication.
Of course, a third objective would be to develop the data to provide
answers to these questions, and a fourth is to present these answers in
a format that is both credible and comprehensible to those groups.
Exhibit 3-1 illustrates the kinds of outcomes in which these various
constituencies are interested.

Sectoral evaluation will focus upon the impacts of rural satellite

communications systems on:

e Health and family planning services,
® Agricultural extension, and
e Education (both formal and non-formal).

In each pilot project country, a specific set of activities using the
satellite communications technology will be carried out in at least one of
these sectors.

The rubric we have chosen to label "societal" encompasses evalua-

tion issues that have a broader range than those discussed above. The

evaluation activities in this arena will include examination of:

e Institution-building;

Improving the administrative effectiveness of
local institutions;

Disaster preparedness and relief;

Commercial activity;

Rural development in general; and

Assisting AID Missions in their missions.
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Exhibit 3-1

foutCOhesWIhﬁwhiéh@V&fiéuéQééhstituencies are Interested

OUTCOMES TO BE DEMONSTRATED

Benefits/Costs of:
Investment in Satellite
Satellite Communications
Communications to Development
_ International Lendérs ‘ X X
International Carriefs’ X
Equipment Suppliers ; -xﬁ
Developing Countries X
AID/Washington Xf X
AID Missions lXi
11



4 Crosscutting these three arenas are the five types of analysis
that wefe discussed in Chapter 1. Within all of the arenas, the five
types of evaluation =-- technological, financial, economic, social, and:
institutional ~- will be applied. 1In certain cases, the application
of each of these five types of analysis may not be appropriate, or
alternatively, the various arenas of application may not all come into
play in a particular project. Nevertheless, we intend to apply the tem-
plate formed by crossing the arenas of interest with the five types of
analysis in order to ensure comprehensive, well-thought-out project-
specific evaluation designs.

Any large-scale program evaluation such as this one also has (or
should have) an additional agendum, namely it should be sensitive to
unanticipated events and unintended outcomes. The RSP has its objectives
(as outined in Chapter 2), and we shall be examining the fulfillment of
these objectives through the analyses summarized briefly here and
discussed more fully in subsequent chapters. But we need to be explicit
in stating that our evaluation procedures will also be sensitive to the
unexpected or the unintended. Sometimes programs have unanticipated
impacts (good and bad), sometimes they reach unexpected audiences, and
sometimes they (or components of them) fail for unanticipated reasons.
For example, the RSP may introduce a telephone link between an isolated
rural area and the nation's major city with the intention of having that
link used by local health personnel for emergency health care purposes,
i.e., to access the concentration of medical care knowledge in the main
city. It may turn out, though, that an unanticipated large proportion of
the traffic may be initiated by local farmers attempting to obtain the
latest agricultural prices from the main city, thus allowing them to
market their products for greater profit. This evaluation must be
sengitive to such unanticipated uses if it is to be maximally useful.
Likewise, this evaluation must be sensitive to the many subtle processes
that could occur -- again, outside of the realm of the formal areas of
evaluation inquiry -- that may unexpectedly undermine or enhance the

program's effectiveness.

12
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No doubt, the formulation of specific project evaluation plans
will involve tradeoffs and compromises, for two principal reasons. The
first is that we cannot expect to burden host country agencies and indi-
viduals with data collection to the point that it disrupts their day-to-
day operations. To do so would run the risk of hobbling the satellite
communication application by extensive and intrusive data gathering or so
unreasonably burdening host country individuals that their cooperation
would be lost. A second reason that tradeoffs and compromises will be
involved in developing and carrying out the evaluation is that resources
for this evaluation are not unlimited. Undoubtedly, both AID and the
host country will be required to prioritize the evaluation objectives
because of these constraints, and, undoubtedly, as a result, both the
program evaluation and individual project evaluations wiil not address
(nor answer) all the evaluation questions that conceivably could be
addressed. It should therefore be borne in mind in reading subsequent
chapters, especially Chapter 5, that while we may list all the questions
that might be asked and all the data that could conceivably be gathered,
these would not all be played out in any one pilot project country,

because of either inappropriateness or resource constraints.
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4.0 CONCEPTUAL APPROACH TO THE RSP EVALUATION

This chapter presents an overview of how the various eléments of
the Rural Satellite Program evaluation relate to each other. Althdugh |
there are a number of ways to conceptualize these interrelationships, the
approach that is presented here has two major advantages. First, it ties, 
together all the key elements of the program evaluation in one logically@-
consistent framework. Second, it establishes the foundation for a .
division of contract labor that is viable operationally and that cdn'
marshall and integrate the different étrengths of Abt Associates and its"”
subcontractors. |

The approach to the program evaluation that‘wafprqpose'to adopt
is summarized in Exhibit 4;1. The exhibit'cpnsiéﬁéféf‘se&éh difterenﬁ
sets of boxes: | U
Purposes of the RSP
Constituencies of the RSP
Types of Analysis

Evaluation Methods
Data Requirements and Collection Mechanisms

Analysis
Expected Results of the Program Evaluation

In the sections that follow, we discuss each of these sets of boxes in
turn. As part of this discussion, we also explain the meaning of the

arrows that connect the different boxes.

4.1 Purposes of the RSP

From a logical point of view, the starting point for the evalua-
tion of the RSP must be the purposes of the RSP. These purposes have
been discussed in Chapter 2 and need no further elaboration at this
point. mrmnofmhmmmhwwu,wsmmymmnhuememﬁ
wording of the purposes of the program as set forth in the RSP Project

Paper:
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1. Tdydevelbp and test models of how communication
- satellites can help provide information and
services necessary for rural development.

2. To demonstrate to communication carriers and
- equipment suppliers the need for, the utility
of, and the market for communication services

~ in the rural areas of developing countries.

3. To help lower the cost of earth stations appro-
priate for LDC rural development use through
demonstration of appropriate technology and
application on a pilot scale, in anticipation ‘
of later large volume markets for operational
Bystems.

4. To provide evidence of the benefits of rural
telecommunications investments to interna-
tional lending agencies investing in rural
development.

5. To support the development of national capa-
cities within LDCs to integrate telecommunica-
tions investment planning with sectoral
programs for rural development in education,
health, agriculture, or other rural develop-
ment activities.

4.2 Constituencies of the RSP

The RSP is designed to have impacts on a number of different
constituencies. Moreover, as the wording of the purposes of the RSP
makes clear, the impacts of the program can be expected to vary substan-
tially by type of constituency. 1In evaluating the RSP, therefore, it is
essential that clear distinctions be drawn among the differert constitu-
encies of the program. Furthermore, if we are to be assured that the '
results of the evaluation will address the varied needs of the program's
diverse readership, these distinctions must be built consciously into the
initial stages of evaluation design.

The constituencies of the RSP can be classified as falling into

five groups:
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‘@ Rural poor people
'iof~User“iﬁstitutiOns“
eyluinistries of Communications and National vlannené

Ministries

o Telecommunications equipment and service providers,.
including international communications carriers
such as INTELSAT

e International lending and technical assistance

organizations

The arrows connecting the first and second sets of boxes in
Exhibit 4-1 indicate the constituencies that are the principal targets of
ﬁhe different purposes of the RSP. We fully acknowledge that the achieve-
ment of any one purpose of the program can be expected to affect virtually
all program constituencies in one way or another. For facility of
exposition, however, only the principal relationships among purposes and
constituencies are presented here.

The principal relationships among program purposes and program
constituencies can be summarized as follows. The first purpose has to do
with the overall objective of rural development and is therefore most
relevant to the RSP's first constituency, rural poor people. The second
and third purposes deal with the issues of market justification and
technological appropriateness and are particularly germane to telecommuni-
cations equipment and service providers. The fourth purpose concerns the
benefits of rural telecommunications investments and is explicitly
directed toward international lending and technical assistance organiza-
tions. And, finally, the fifth purpose is concerned with the development
of national capacities to integrate telecommunications with rural develop-
ment programs in different sectors and is therefore targeted toward user

institutions and Ministries of Communications and Planning.

4.3 Types of Analysis

The third set of boxes in Exhibit 4~1 brings us to the specific
types of analysis that will be performed in the evaluation of the RSP.
There are a number ot ways in which the analytical components of the
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evaluation could be categorized. In our judgment, however, the most
appropriate breakdown is the framework that AID uses in the design of
deVeiopment projects. As an AID project is developed, four diffe:ent

types of project analysis must be performed:

e Technical Analysis. A project must be techni-
cally sound on two counts. First, the project
and its technological implications must be
appropriate for the specific time and place
for which the project is proposed. Second,
the project must be reasonably priced and
designed.

e Financial Analysis. A project must be finan=-
cially viable. Among the major financial
issues that must typically be addressed are
whether there are sufficient financial
resources to implement the project, whether
cash flows are suitably timed, whether the
ability to meet recurring costs is reasonably
well assured, and, in the case of a revenue
producing project, whether the project
evidences an adequate financial rate of
return.

e Economic Analysis. A project must be economi-
cally feasible. A typical economic analysis
must provide the economic rationale for the
selected project design over alternative
designs. In general, one of two different
approaches is used. For revenue-producing
projects and projects whose outputs can be
translated realistically into monetary
equivalents, cost-benefit techniques are
applied. Cost-effectiveness analysis, on
the other hand, is normally used for projects
that are not revenue producing but whose
outputs can nevertheless be meaningfully
quantified. 1In either case, an examination
must be made of the possible divergence
between the social and private returns
resulting from the project.

18
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® Social Analysis. A project must be socially sound.

’ A typical social soundness analysis must address
three distinct but related issues: the compati-
bility of the project with the sociocultural
environment in which it is to be introduced; the
likelihood that the new practices or institutions
introduced among the initial project target
population will be diffused among other groups;
and the social impact on distribution of benefits
and burdens among different groups, both within
the initial project population and beyond.

In addition to these project analyses, each AID project must be
shown to be institutionally viable. The major elements of such an
institutional analysis, which is normally embedded in discussion of

implementation arrangements, are several. They include the identification
of the key organizations that are to implement the project, the role of
each organization, and the interrelationships among them. Another

element of institutional analysis is analysis of the management capability
of implementing organizations, including an examination of proposed
coordination mechanisms and administrative arrangements to reach and
involve target populations. Finally, the operational responsibilities of
each implementing organization must be specified and the appropriateness
of the relationships among these responsibilities must be examined as part
of the institutional analysis.

These five kinds of analysis =-- technical, financial, economic,
social, and institutional -- are couched here in terms of their applicability
for pre-project justitication and approval. The overall framework that
these analyses provide is not only applicable before a project begins; it
is also a useful tool for structuring the evaluation of the project during
and after its implementation. In the context of the RSP evaluation, this
framework also has two decided advantages: .

e First, it allows us to organize our work in

such a way as to be responsive to the varied
needs of the RSP's different constituencies.

® B8econd, it is consistent with a division
of contract labor that capitalizes on the
diverse strengths of Abt Associates and its
subcontractors.
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4;3;1‘ 7Relﬁtionship of the Different Types of Analysis to the
Different Constituencies of the RSP

Each type of analysis is not necessarily of major interest to
each constituency of the RSP. In Exhibit 4-1, the arrows connecting
“Cohstituencies of RSP" and "Types of Analysis" indicate which types of
analysis are of major importance to the five RSP constituencies.1
These relationships are also illustrated in matriic form in Exhibit 4-2.

In this exhibit, the areas marked with an "X" indicate the types of
analysis that are of major interest to the different constituencies; the
remaining areas indicate the types of analysis that, although they may be
of interest, are not of major importance to the constituencies in question.

In what follows, we elaborate briefly on Exhibit 4-2 and summarize
how AID's project design framework will assist us in making the results
of the evaluation directly responsive to the needs of the RSP's diverse

reedership.

Rural Poor People

From the point of view of rural poor people, the use of a satellite
is of considerably less importance than whether they benefit from the
basic education, health, and agricultural services that such a system may
facilitate. Thus, the technological components of the RSP evaluation
are likely to be of only minor interest to the ultimate target groups of
the program. Similarly, the questions of whether investments in satellite
technology are profitable financially and whether they can be justified
economically are not of major concern. What is of major concern is
whether the way in which satellite-based services are delivered is com-
patible with these groups' sociocultural environment and whether the -
benefits of receiving services in this way are not outweighed by what-
ever burdens may also be associated with them. Often these questions

are closely linked to institutional questions as well, particularly

1Since the term, "technical," has a broader everyday meaning than
"technological," Exhibit 4-1 uses the latter term to stress the
technological focus of the first type of analysis. This more pre-
cise terminology is also adopted throughout the rest of this
Program Evaluation Plan.
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BExhibit 4-2

Types of Analysis that are of Major Interest to Different Constituencies

TYPES OF ANALYSIS

Technological Financial Economic Social Institutionéi

CONSTITUENCIES Analysis Analysis Analysis Analysis Analysis
Rural Poor People X X
User Institutions

Ministries of Communications;"

and National Planning
Ministries

Telecommunications Equipment
and Service Providers, In-
cluding Intermational Commu-
nications Carriers Such as
INTELSAT

International Lending and
Technical Assistance
Organizations




concerning the organizations that deliver educational, health, and
agricultural services and the kinds of relationships rural poor target
groups have with these organizations.

In a nutshell, therefore, the kinds of éoncerns that are of mbst
importance to rural poor people are social and institutional in nature;
Although this constituency may often not be part of the RSP's readership
in the literal sense, the findings of the RSP evaluation will be organizéd
in such a way that its social and institutional analyses are clearly
separable from the rest. Moreover, the key social and institutional
findings that are of direct relevance to the program's ultimate target
groups will be capsulized for possible presentation to rural poor people

who may be affected by follow-on satellite communications investments

beyond the RSP.

User Institutions

For Ministries of Education, Ministries of Health, Ministries of
Agriculture, nutrition agencies, decentralized rural development
institutions, etc., practically all the types of analysis that we do will
be of importance. Before deciding to hook into satellite-based technology
to deliver rural development services, these institutions need to know
whether the technology itself is sound and appropriate, whether satellite
and related communications systems are more cost-effective than conventional
delivery systems, how target groups are likely to respond to their delivery
of services in a new way, and whether suitable organizational relationships
can be worked out with anticipated telecommunications service providers.
The one kind of analysis that is not directly relevant to user institutions
is financial analysis: since they are not actually responsible for
investment in satellite technology, financial considerations are only' a
minor concern to them.

In the evaluation of the RSP, we propose to structure our techno-
logical, economic, social, and institutional analyses to be directly
regponsive to these needs of user institutions. 1In particular, these
analyses will focus on the technological features of rural development

service delivery systems, on the unit costs of delivery of satellite-based
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and conventional delivery'systems, on differences in rural poor target
group reactions as between the two kinds of systems, and on implementation

arrangements between user institutions and telecommunications service

providers.

Ministries of Communications and Planning

These institutions make up the constituency that is respopsiblé,
for investing in and operating national communications systems. Since"i
these institutions need to be in a position to make informed choices
among competing technological alternatives, information on the technologi-
cal suitability of satellite~based systems is of major importance. 1In a
similar vein, these institutions need to know whether the financial
payoff from satellite technology is adequate to warrant public sector
investment and whether appropriate and effective institutional arrangements
are established for its operation. Of particular concern to Ministries
of Planning is an assurance that the net economic benefits of a satellite-
based communications system are positive and that the groups that are
targeted for development programs in fact receive intended benefits.

Each type of analysis is therefore relevant to this third constitu-
ency of the RSP. In contrast to user institutions, however, Ministries
of Communications and Planning generally take a less site-specific and
- more system-wide perspective. As a consequence, the types of analysis
that are of concern to these two different constituencies will be orga-

nized to address micro-level and macro-level issues separately.

Telecommunications Equipment and Service Providers

For telecommunications equipment and service providers, techno-
logical appropriateness is naturally a key concern, as is the market
potential for the goods and services they provide. Technological and.
financial analyses are therefore of first importance to this constituency.
Institutional considerations are also a concern, inasmuch as they help to
define expected market relationships and the conditions under which
equipment and service providers must operate. Economic and social
analysis are of much less importance, except to the extent that they may
suggest the likelihood of long-term support by host country governments.
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International Lending and Technical Assistance Organizations

This constituency is guided by a mixture of public and private
sector orientation. On the one hand, institutions such as the World Bank
exist to foster socially beneficial development. As a conseguence, eco-
nomic viability and social soundness are a precondition for their invest-
ments. On the other hand, these institutions also require assurances
of financial feasibility and, as a corollary, of technological and
institutional soundness as well.

As in the case of Ministries of Communications and Planning,
therefore, all five types of analysis are of interest to international
lending and technical assistance organizations. 1In contrast to national
institutions, however, international organizations can be expected to
agsume a more global perspective and to be particularly concerned about
the extrapolatability of satellite communications worldwide. In orga-
nizing the different types of analysis for the evaluation, therefore, we
propose to give separate treatment to the extent to which RSP experiments
have applicability elsewhere.

4.3.2 Relationship of the Different Types of Analysis to
the Division of Contract Labor

The organization of the analytical components of the RSP along
disciplinary lines allows for a division of operational responsibility
that matches the diverse strengths of Abt Associates and its subcontractors.
Although there will naturally be areas of overlapping responsibility (and
we shall continue to encourage overlap), the lead responsibility for each
analytical component of the evaluation will lie clearly with the organiza-
tion that has predominant capability in the area in question.

Exhibit 4-3 lays out the operational division of labor that we
propose to adopt. In accordance with this scheme, Abt Associates Inc.
will assume the lead responsibility for social analysis and the integration
of evaluation findings; MIT's Research Program on Communications policy
will take the lead on the evaluation's technological and institutional
analyses; Communications Studies and Planning International, Inc., will

have principal responsibility for financial and economic analysis; and
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Exhibit 4-3

Division of Operational Respohéibility for RSP Evaluation

ANALYTICAL COMPONENT

LEAD RESPONSIBILITY

SECONDARY RESPONSIBILITY

Evaluation Design

Cook and Cook, Inc.

Abt Associates Inc. =

Technological Analysis

Massachusetts Institute of
Technology

Abt Associates Inc. . .

Financial Analysis

Communications Studies and‘f: é
Planning International, Inc. -

LA

\jbbtghésociAtgé'ihc.

Economic Analysis

Communications Studies and

Planning International, Inc.l

Social Analysis

Abt Associates Inc.

~ Cook andicdég{fiﬂdﬁ

Institutional Analysis

Massachusetts Institute of
Technology

Abt Associétésflﬁqf

Integration of Findings

Abt Associates Inc.

Massachusetts Institute
of Technology; B
Communications Studies and - |
Planning International, Inc.;

Cook and Cook, Inc. -1




Cook and Cook, Inc., will be primarily responsible for the integrityiofl-
the overall research design for the evaluation and will assist Abt Asso-

ciates in performing the evaluation's social analysis.

4.4 Evaluation Methods

Since the key analytical components of the RSP evaluation will
vary by discipline, aevaluation methods will naturally vary by discipline
as well. Although there are certain commonalities in evaluation methods
across the different disciplines at issue here, these commonalities "are
not strong enough to allow for the imposition of a uniform methodological
approach across the five different types of analysis that will be conducted.
Rather, many important analytical approaches are largely discipline-specific.
As a consequence, therefore, the evaluation of the RSP will be conducted
in such a way that the advantages of each of these different approaches
can be brought to bear.

The one-to-one correspondence between the third and fourth sets of
boxes in Exhibit 4-1 highlights the discipline~-specific relationship
between evaluation methods and types of analysis. Moreover, in the fourth
set of boxes, each box refers the reader to a specific subsection in
Chapter 5, each of which is entitled, "Questions to Be Asked." Given the
diversity in evaluation methods across the five different types of analysis,
it is in Chapter 5, rather than here, that the particulars of each discipline-
specific methodological approach are described in detail and that specific
performance measures and evaluation criteria are discussed.

One danger in summarizing our evaluation methods in this discipline-
specific way is that it may create the false impression that each type of
analysis is so idiosyncratic that our evaluation methods will be utterly
incomparable across disciplines and that it will be impossible to integrate
the results of the evaluation in the end. This is not the case. As
discussed in Section 4.7 and in Chapter 10, the results of the evaluation
will be able to be, and will be, integrated in a way that will be responsive
to the program’'s diverse readership. The evaluation will be united by

adherence to five basic principles, that are discussed in succeeding para-

graphs.
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Principle 1: Discovery is at least as important as confirmation

in the proposed evaluations. In a confirmatory evaluation, the intent

is to reach a determination as to whether a certain hypothesis, or certain
hypotheses, can be accepted. A precondition for the applicability of the
confirmatory evaluation mode, therefore, is an ability to specify hypotheses
beforehand -- which in turn suggests that there must be either an underlying
theory or extant empirical evidence to guide hypothesis formulation. 1In

the case of the RSP, a number of such hypotheses can be formulated readily.
For example, location theory, together with empirical evidence, suggests
that satelite-based communications technology is cost-effective in reaching
isolated rural areas. Similarly, empirical evidence from India suggests
that agricultural technology adoption rates are higher when farmers

receive radio messages in organized groups then when they receive the
messages as isolated individuals. Also, recent empirical work in Kenya by
Communications Studies and Planning International, Inc., suggests that the
commercial benefits of two-way communications exceed their associated

costs.

In an exploratory evaluation, the objective is to describe, to
discover, to learn. The exploratory evaluation mode is particularly
appropriate when hypotheses do not readily suggest themselves and when a
program is pioneering in nature, that is, when it is charting largely
unknown seas of knowledge. Since the RSP is such an exploratory program,
most elements of the RSP evaluation will be unabashedly exploratory in
character. This is especially true for the evaluation's social and
institutional analyses. Although the design of each of the RSP's component
projects will specify the users who are expected to be the principal
beneficiaries of satellite-based communications, as well as the major uses
to which the satellite technology is expected to be put, there is ver}
little certitude at this point as to exactly how expected users will react
and whether actual uses will correspond faithfully to expected uses. (See
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Section 5.4 bélow for further discussion of this point). Similarly, the
degfee to which existing institutions can harmohiously accommodate the
introduction of satellite-based communications systems is largely an
unknown at this time. In both these instances, therefore, the RSP evaiga-7
tion will take on what is essentially a documentary role. ‘

Much evaluation concerns discrete, localized entities (e.q.,
particular radio-based curricula) where prior research has indicated the
planned and unplanned effects worth examining and where past experience
has pointed to the major problems in implementing evaluations and has
suggested some ways in which these might be overcome. None of these
conditions pertains in the current case. There is no clearly delineated
"treatment" in the discrete, localized sense. Although some possible
effects can be listed, many cannot because of both the novelty of
satellite telecommunications and the likelihood that the "services"
provided will differ at any one site and from site to site as well as
from country to country. Finally, it is presumptuous to maintain that
experience, especially in social and institutional impact analysis in
IbC's, is advanced, particularly in multi-sectoral contexts.

Any plan for evaluating impacts should have a considerable and
delicate capacity to discover novel impacts and any events on which
these might depend. This is not to rule out the capacity to confirm
hypotheses; it is merely to affirm a priority that should not be over-
looked. Also, the paucity of past evaluations suggests that evaluators
will make mistakes in the first countries where they work, but that they
will learn and that the work in countries studied later will be better
than in countries studied earlier. This is not to deny that countries
are very different and that the learning acquired in one country may not
be totally relevant to another. It is merely to contend that some
learning and consciousness-raising in both the applications and the

evaluation staffs will occur as the planned evaluation progresses.
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Principle 2: Existing theories of question formulation in

evaluation are relevant to the RSP. The first task in any evaluation is

to specify the domains in which one wants to ask or discover questions.
One conceptual framework for doing this is provided by Cook and Leviton1
They ccntend that most evaluation questions can be generated through
attempts to describe the historical, political, social, and administrative
context in which a project operates; the number and types of persons who
are exposed to the project; and what is actually implemented at the site.
They are also generated through attempts to consider what the planned and
unplanned effects of the project are on those who directly receive its
services; what its broader impacts are on other persons and on other
institutions; what its costs, cost-effectiveness, and cost-benefit are;
and what the results mean for policy, theory, and social values.

A presumption of this report is that the institutional analysis
will provide rich data about the historical, social, administrative, and
political context of the project, both by itself and in relation to
central and regional governmental agencies. The second presumption is
that the financial and economic analyses will deal with costs, although
the social impact analysis will feed into the numerator in benefit-cost
analyses. For these two reasons, the current report will deal with
descriptions of who is and is not served by the RSP, what is actually
implemented at each site, what effects the services have on recipients
and what broader impacts the services have on the social systems of which
recipients are a part. Our analyses of these few issues will then be
related to the social impact questions of the compability of the RSP with
the sociocultural context of each site; the diffusion of any knowledge
and benefits it produces; and the distribution of impacts across various

social groups.

1Cook, T.D. and Leviton, L.C. Evaluation. In L. Lindzey and E.
Aronson (eds.). Handbook of Social Pathology, 3rd Edition.
Reading, Massachusetts: Addison-Wesley, 1981.
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Principle 3: The entities being evaluated at a specific site are

the RSP as a whole and specific important elements of the project. It isi

useful to evaluate each project as a whole for the insights this gives
into the relationship of projects to their context. In addition, decisions
may someday have to be taken about specific projects to be implemented at
new sites. By itself, however, the present evaluation cannot promise
high confidence about the transferability of projects because project
effectiveness may be highly dependent on contextual factors. With only
five projects, we shall not be in a good position to study a wide range
of contexts. It is probably of greater immediate utility to evaluate |
constituent elements of projects. In the case of the hypothetical
university-based Indonesia project, discussed in Chapter 6, such elements
might include the use of teleconferencing, of radio broadcasting, and of
whatever other hardware is used (e.g., individual telephones). Such
elements may well be differentially effective, and elements may be more
readily transferred to other future sites than would a global package of

services.

Principle 4: BAll evaluation assumes a baseline for comparison

purposes. Any RSP project can be compared against several baselines. We
could examine it relative to the state of affairs prior to the availability
of telecommunications. This would be useful if we wished to learn about
changes caused by the particular constellation of telecommunication
services available at that site. These services, however, may include

many that could be delivered in ways other than by satellite. 1In the
Indonesian university illustration, instruction by radio is an important
component of the telecommunications package. Yet low=-powered radio trans-
mitters can be supplied with programming by means other than satellité,
such as air mailed tapes. Similarly, real-time transmission can be

obtained, at some extra cost, by land lines or direct microwave links.
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We asSumé thatf§SP,prbjects and project elements are to be
evaluated relative tg/what weh£ oh‘before‘them. However, this assumption
deserves to be challenged, at léést for some of the contexts where satellite

telecommunications might be used.

Principle 5: Program evaluation is more than the sum of individual

project evaluation. The RSP is more than a project in the narrow sense.

It is a program. Although five individual projects will be evaluated, the

overall program is much more than the sum of its project parts.

In evaluating the Rural Satellite Program as a program, the intent
is to go beyond the idiosyncrasies of the program's component projects
and, ultimately, to answer a very straightforward question, namely, "Is
satellite technology efficient and effective in facilitating two-way
communications for rural development and in what ways, settings, and
circumstances is or isn't it?" As a way of dramatizing the distinction
between the program and its projects, consider that this question could be
answered affirmatively even if each of the program's projects were assessed
as failures. For example, it is conceivable (though admittedly not very
likely) that each RSP project could turn out not to be financially viable
but that improved technology available at the end of the life of the
program would be inexpensive enough to make future applications quite
competitive.

The overarching nature of the Rural Satellite Program relative to
its projects has a number of important operational ramifications for the

conduct of the program evaluation. Among these ramifications are the

following:

e First, and most obviously, the evaluation of the
RSP must avoid the shortcomings of much conven-
tional project evaluation work. This is especially
true of this work's common overemphasis on inputs
and its corresponding relative lack of attention
to outcomes. To use AID's "GPOI" terminology, much
project evaluation work has only gone cursorily
beyond the level of inputs to quantify outputs,
purposes, and goals and to examine the linkages
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that are hypothesized to exist among them. 1In
the evaluation of the RSP, this will not be

the case. The conceptual approach that we pro-
pose in this chapter is guided in the first
instance by the purposes of the overall program.
Moreover, Chapter 5 outlines in some detail the
ways in which RSP outcomes can, and will, be
quantified and assessed.

Second, the RSP's component projects must be
evaluated in the context of the broad purposes of
the overall program. Examples of how this can

be done are presented in the hypothetical project
evaluation plans in Chapter 6.

Third, whenever alternative project designs are
feasible, the choice among them should be guided
by program evaluation objectives. For example,
if there is an opportunity to experiment with
different technological or institutional configu-
rations at different project sites, the decision
should be made to do so. Even if sample sizes
are small and formal statistical inference is
impossible, a variation in applications would
ussist us in making more informed judgments as
to the relative impacts of different program

and project variables and in disentangling

the impacts of these variables from the con-
founding impacts of other variables. 1In a
similar vein, if budget constraints make it
necessary to vary levels of evaluation effort
across RSP projects, diversity of applications
needs to be a key criterion in the resource
allocation decision. These examples are
illustrations of the general need for work

by the Evaluation Management Contractor

prior to the implementation of RSP projects,

an issue that is discussed in greater detail

in Chapters 7 and 9.

Fourth, and perhaps most importantly, the

broad purposes of the RSP imply the need for
analysis that is independent of the program's
component projects. For example, a demonstra-
tion of the market for communications services
in the rural areas of developing countries

cannot be performed on the basis of what is
observed in the RSP's projects alone. Similarly,
estimation of the extent to which earth station
costs can be expected to drop with the advent
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of large volume markets requires information

on probable economies that can be achieved with
mass production techniques. In the same vein,
comparisons of satellite~based communications
with conventional systems require information

on the characteristics of conventional systems --
many of which may not be observed in the evalua-
tions of the RSP's pilot applications. Each of
the non-project analyses that must be performed
to conduct the evaluation of the RSP falls under
the rubric of technological, financial, economic,
social, or institutional analysis and, thus, is
described in its corresponding section in

Chapter 5.

4.5 Data Requirements and Collection Mechanisms

Each evaluation method =-- which, again, corresponds to a type of
analysis -- will have a corresponding set of data requirements. A number
of data collection mechanisms can be used to meet these requirements.
These mechanisms can conveniently be classified as falling into four
categories, namely:

Interviews
Logs and records

Secondary data
Observation

Although evaluation methods vary by discipline, we anticipate that
there will be a certain degree of overlap in their data requirements.
Even when data requirements are distinct, however, identical data collection
mechanisms can often be used. As a result, economies can be realized in
the process of data collection. 1In Exhibit 4-1, this is reflected by the
convergence of the arrows from the fourth set of boxes, "Evaluation -
Methods," to the one box, "Data Requirements and Collection Mechanisms,"
and 1s also reflected in Exhibits 7-1a and 7-1b which show the types of
data sources and the types of evaluation for which they are applicable.
No attempt is made here to summarize the varied data requirements of the
RSP evaluation. Rather, the requirements of each evaluation method are
presented separately in Subsections 5.1.2, 5.2.2, 5.3.2, 5.4.2, and 5.5.2
below. Chapter 7 integrates these diverse requirements and catalogs the
data that will be collected through each data collection mechanism. This
integration and summary is then followed in Chapter 8 by a treatment of

the field logistics issues associated with the evaluation approaches.
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4.6  Analysis

The sixth set of boxes in Exhibit 4-1 corresponds to the analyses
that will be performed with the data collected during the evaluation in
accordance with the evaluation methods discussed above. The divergence of
the arrows from the "Data Requirements and Collection Mechanisms" box to
the five "Analysis" boxes reflects the fact that these analyses will,
again, be discipline-specific. 1In light of this specificity, the peculiari—
ties of these analyses are not discussed here but are presented separately
in Ssubsections 5.1.3, 5.2.3, 5.3.3, 5.4.3, and 5.5.3 below.

4.7 Expected Regults of the Program Evaluation

Upon completion of the five different types of discipline-specific
analysis, the findings of these analyses will be integrated. The framework
for this integration will be the set of seven results that AID has speci-
fied it expects from the RSP evaluation. These results, as stipulated in

the RFP for the Evaluation Management Contract, are:

1. Development of decision-making guidance for LDCs
on the range of demographic, technical, economic
institutional, and social conditions for which
satellite-based telecommunications approaches
are cost beneficial.

2. Determination of the economic trade-offs (hard-
ware, operational, cost, behavioral) of specific
technological approaches for applications
including delivery of training, administrative
support, education, and rural development
support.

3. Documentation of the socio-economic impact of
two-way communications and, where relevant,
broadcast radio on rural development, with
particular emphasis on institutional effec-
tiveness in service delivery. Three primary
service areas are to be considered:

(a) Health and Family Planning Services;
(b) Agricultural Extension; and

(c) Education (formal and non-formal).
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4. Identification of the arrangements most conducive
to effective application of communications in rural
development planning and implementation, such as:
institutional arrangements, software developments/
strategies, training methods, and other factors
under the control of planners, project designers
and project managers.

5. Investigation of market justification for invest-
ment in rural satellite communications for use in
IDCs for such entities as:

(a) International communication carriers
such as INTELSAT.

(b) Major investment sources, such Aé_the.
World Bank and regional development
banks. ,

(c) Potential suppliers of low costigroundj
station equipment. ’

(d) Telecommunications agencies and user
organizations in LDCs.

6. Estimation of the resource requirements of LDCs
for planning, implementing, operating, main-
taining, and evaluating telecommunications-
delivery systems compared with traditional
means of achieving comparable results.

7. Estimation of the benefits of improved rural
communications services among the targeted
population groups/institutions, in the
public and private sectors.

These seven expected results appear in abbreviated form as the
last set of boxes in Exhibit 4-1. The seven boxes are included within one
overall box to reflect the intent that these results stand as an integral
whole. Similarly, the convergence of the arrows from the five "Analysis"
boxes indicates that it is at this point that all discipline-specific
analytical work will be brought together.

The manner in which our discipline-specific findings will be
integrated is outlined in Chapter 10. So too is the relationship of the
expected results of the evaluation to the five constituencies of the

program.
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5.0  ANALYTICAL COMPONENTS OF THE RSP EVALUATION

The purpose of this chapter is to flesh out the evaluation
objectives discussed above by providing specific details (to the extent
currently possible) of evaluation activities in each of the five major
areas of project evaluation. Section 5.1 provides this discussion for
the technological area, Section 5.2, for financial evaluation, Section
5.3, for economic analysis, and Sections 5.4 and 5.5, for the social an«
institutional evaluation areas, respectively. For each area, we have
tried to address comprehensively the evaluation questions that would be
asked, the data requirements for addressing those questions, along with

the data collection mechanisms needed, and the analyses and outputs

desired.

5.1 Technological Analysis

The technological area of evaluation focuses upon the communica-
tions hardware and software necessary for transmitting the project messages.
It also investigates the interfaces both between the hardware and software
and between the technology and the users.

The first step in specifying the research questions to be asked
in the technological evaluation is to acknowledge that none of the pilot
systems envisioned for the RSP can, by themselves, provide the kinds of
data needed to demonstrate the technical and economic feasibility of the
overall concept. This is true for two primary reasons. First, the pilot
systems will simply be too small to achieve the economies of scale and
the scale dependent communication effects which would be expected from a
full-scale operation. Second, the pilot systems will use current tech-
nology, while the rapid rate of development in the satellite telecommﬁnica-
tions area and in related digital areas ensures that full-scale systems
built five years hence will have significantly different components and
capabilities. The importance of scale factors in the economics of
satellite systems needs little explanation. The price of small standard-
ized earth stations exhibits the same precipitous decline with the number
of stations bought as does that of most other manufactured products. The
significance of scale-dependent communication effects, however, does

require some explanation. As the number of earth stations in a satellite
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network inéreaaes, the cost per earth station declines as noted above.
Beyond that decline, the potential value of the communications services
available to any given user of the network will increase as the number of
connected nodes in the network increases simply because the number of
possible communication paths is greater. Communications technology is not
unique in exhibiting this kind of double edged economy of scale, but an
appreciation of this effect will be essential in evaluating the techno-
logical suitability of a limited pilot project in a larger operational
setting.

The question of the pace of technological development comes up in
evaluating these satellite communication pilot projects because of the
speed with which technology advances in this area. For example, PALAPA
A-1 and A-2 were launched in 1976 and 1977, respectively. The second-
generation Indonesian satellites, PALAPA B-1 and B-2, are scheduled for
launch in 1983. The key parameters for determining the communications
capacity of a spacecraft are its bandwidth and its power. The effective
bandwidth of PALAPA B is twice that of PALAPA A, and the radiated power
of the new satellite will be four times that of the old. In addition to
a number of other significant improvements on the PALAPA B spacecraft,
there are various major improvements in the design of earth station
hardware and in the design of network architectures which have taken
place in the period since the PALAPA system was first installed. The
most dramatic of these improuvements have been in the area of digital
communications and in the digital implementation of communication sub-
gystems. These trends are unlikely to abate in the next decade, so any
pilot project which hopes to point the way to future operational use of
satellites must attempt to lead the technology existing when the pilot

system is implemented.

5.1.1 Questions to be Asked and Data Required

To take these above factors into account, the technological
evaluation will address three versions of the system installed for each

project. These are:
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A,J“The‘system as actually installed;
B. A projected full-scale systenm, holding technology .

constant; .

C. A projected full-scale system,'incorporating fore-
casts of new high-technology capabilities.
Besides providing a "real-world" dimension to the otherwise limited pilot
projects, this approach allows us to project technical and economic
feasibility on a parametric basis, the parameter being the assumed scale
of future operations and the rate of development of telecommunications
technology. '

A methodological concern which arises later in the economic and
financial evaluation is a precise definition of the alternatives to the
system(s) being evaluated. It is generally not sufficient to conclude
that because the benefits of a given system exceed the costs it is worth
building. One must also demonstrate that the excess of benefits over
costs is greater for the candidate system than for any reasonable alterna-
tive design. Although this concern does not arise as an evaluation issue
in the technological component of the study, some engineering analysis is
necessary to provide the financial and economic phases with basic cost
data. Accordingly, the technology segment will include as a "desk"
exercise the design and costing of the most practical non-satellite-based
alternative system (e.g., land lines or microwave links) which would
perform the functions required in the actual project. In some instances,
of course, the functions will not be able to be performed at all in the
absence of a satellite. 1In those cases, the alternative system will
simply be no system.

The systems we have described above are shown in Exhibit 5-1
according to their relative scales and levels of technological sophisticaf
tion. This taxonomy provides a convenient framework for organizing the
regearch questions to be asked in the technology evaluation, since some
evaluation issues relate to the installed system and others pertain to
the various alternative full-scale versions. The research questions that

are to be asked, and the data required, are detailed below for each of
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‘}ncreasing Ievel of Technology

Exhibit 5-1

'iScale and Technological Relationships Among’ Systems

to be Considered in the Technology Evaluation

Increasing System Scale .. -

Functional

Specification .
1Conventional Alternate

- System

'(2) Full-Scale Version
of Installed System

(1) Installed
System

(3) Full-Scale System
with Projected
Technology
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three levels Or scope and sophistication: for the system«asiin3t§11ed
for the pilot project, for the full-scale version of the installed 

system, and for a full-scale version incorporating advanced technologyﬁ}

System as Installed for the Pilot Project (System A)

Al1. Did it Work? The first piece of information desired is a

simple qualitative indication of whether the componencs and the system as
a whole operated according to, or close to, specifications. Failure of ‘
the system to work would turn the technological evaluation into a diagnoﬁ-
tic or post-mortem session and would forestall consideration of most o£’ '

the more interesting issues which follow.

A2. What was the quality of service? This question involves

both quantitative measures, such as error rates and signal-to-noise

ratios, and qualitative measures of user satisfaction.

A3. What was the reliability of the system and its components?

Reliability of complex systems is a key determinant of their technical
feasibility in any environment, especially in LDC's with their limited
technical infrastructure. Classical measures of reliability are mean

time between failures (MTBF) and percentage of time available. A distinc-
tion should be made in the analysis between failures of components and
failures of the system, since a well-designed system may incorporate
sufficient redundancy and interconnectivity to effectively compensate for

individual hardware outages.

Ad. What did the system cost to install and operate? The

technological evaluation will consider actual out-of-pocket expenses
incurred in building, running, and maintaining the system. Issues of
indirect social costs, shadow pricing, and allocation of costs among
maltiple objectives will be dealt with not here but in the economic
analysis. The cost factors developed here would be used as input to

these latter phases.
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AS5. What was the distribution of traffic by system function, Sy

type of user, and by end user? By measuring the above distribution, one

can infer whether the mix of capabilities designed into the system was
appropriate to the traffic. By recosting the distributions in terms of
percentage of available capacity, one can estimate the demand (at a given
price) for each function among various types of users. It is possible to
design inexpensive hardware which can monitor traffic automatically, and

consideration should be given to designing such hardware into the pilot

project systems.

A6. What new or innovative services would better match users'

needs? In addition to estimating usage for the system as it was actually
installed, it is important to gauge the demand for other services which
could be offered by future systems. This knowledge will allow designers

to achieve more nearly optimal system designs and will increase overall

usage.

A7. wWhat personnel requirements and other burdens does the

system place on the country's infrastructure? As was mentioned above,

the need for specialized labor and materials often poses the major
constraint on successful long-term operation of complex systems in
third-world countries. Particularly important are the need for trained
(or trainable) labor across a broad spectrum of operating, maintenance,
and support skills; the availability of routine supplies such as coolants

and lubricants; and the distribution network for ordering and receiving

replacement parts.

AB8. How well were human factors taken into account in the design

of hardware and software? Usage can be enhanced or degraded depending on

how well the system design takes into account the physical and cultural:
features of the users. Keyboard designs optimized for American hands may
be awkward for Asian users; conventional "computerese" modes of address
may offend or confuse people whose societies are strongly traditional or

hierarchical. Avoidance of simple mistakes can greatly improve acceptance.

41

1S o



Full Scale Version of the Installed System (System B)

The demonstration systems as installed will necessarily be
smaller than if they had been built with commercial operations in mind.
The economic and communication scale factors mentioned in Section 5.1.1
above must therefore be taken into account. In addition, the demonstra:
tion system will have less of an impact (and pose less of a burden) on
the surrounding economy and institutions than would a full-scale system.
Furthermore, as experiments, the project will receive a level of attention
and care which would not be accorded to an ongoing business. To correct
for all of these effects, it is necessary to project the performance of a
hypothetical system, similar in design to the one installed but of commer-
cial size. The questions to be asked of this system are discussed below.

Bl. What size should a representative commercial system be? It

is necessary to pick a scale which does not exceed the reasonably identifi-
able demand but which is large enough to present a true test of the
country's ability to support the operation. The hypothetical system will
be sized by projecting to a national or regional scale the demand shown

in the actual project for the services offered, plus judgmental estimates
of additional traffic, both governmental and commercial, which would be
attracted. The goal in this exercise is not to be accurate (since there

is no "correct" size for a business enterprise) but to be reasonable

B2. What would be the resulting capacity requirements for the

space segment, the ground stations, and the ground distribution networks?

The traffic generated by the existence of the full-scale system may
exceed the capacity of individual links. It is important to ewvaluate
whether the system design used for the actual projects would be techni-
cally feasible on a full-scale basis, or whether the capacity of the
hardware would have to be upgraded.

B3. What would a full-scale system cosiL to install, operate, and

maintain? Just as the pilot projects will not be representative of the
full-scale capacity needs, neither will they be representative of the
full-scale cost structures. On the one hand, economies of scale may
reduce the initial outlay; on the other, increased complexity in a

hostile environment may escalate operating and maintenance expenses.
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B4. What will be the burdens placed by the full-scale system on

the host country infrastructure? The needs for skilled labor, local

supplies, and spare parts from abroad must be gauged to ensure that they
do not exceed the capacity of the host country to supply them. This is
especially a problem because of the large-scale of the enterprises and
the fact that the special attention accorded to the pilot projects will

not be available to self-sustaining enterprises.

Full-Scale Version Incorporating Advanced Technology (System C)

C1. What are the foreseeable trends in satellite and communica-

tions technology? In a field which is developing as rapidly as is

telecommunications, one must take into account future capabilities when
evaluating today's systems. In particular, it is important to identify
trends and technological advances which will alter the communication

environment in general and the systems available to LDC's in particular.

Two of these trends are readily identifiable and are addressed below.

C2. What will be the impacts of greater satellite power and

digital transmission? It is likely that the trend toward increased power

on the satellite will allow the LDC's to install small, inexpensive
dishes in greater numbers than currently possible. Digital communica-
tions may offer special benefits to third-world countries because of the
greater reliability of the equipment, ease of maintenance, and the
ability to connect many distributed earth stations in two-way information

transfers with such equipment.

C3. What problems will advanced technology pose for LDC systems

with respect to compatibility? To the extent that advanced capacilities

are not relevant to third-world needs, developing countries may choose
not to invest in them. But it is probable that international communiéa-
tions standards would follow the leading edge of technology, regardless
of the interests of LDC's. Tne possibility arises that the lower-capa-
bility systems may become inccmpatible with the overall international
network as coding schemes, bandwidths, data rates and other properties
evolve in response to "technology push." This is partly an institutional
igsue as well, since it may call for exceptions to, or variances from,

international standards.
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C4. What is the potential for using "appropriate" technology?

Thié éuestion may be approached from two sides. First,»whht fﬁnctions can
be simplified or otherwise be made feasible by locally available machinery
and labor? And second, what recent innovations in other LDC's have proved
successful and have shown promise for transplantation to similar environ-
ments? Three areas in which innovations may be available are the manufac-
ture of dishes, the deveiopment of power supply, and local generation Qf;

system software (both of the programming and the digital variety).

C5. What are the opportunities for domestic production of

"appropriate" components? Making components within LDC's has two advan-

tages. First, it avoids the diversion of scarce foreign currency.
Second, it stimulates the local economy by promoting development of the;;
manufacturing sector, which can then use its new capabilities to make

.other necessities besides those related to communications.

C6. What are the cost benefits of using "appropriate" technology?

Besides the savings in foreign currency mentioned above, the replacement
of complex components with simple on2s can be expected to reduce the
system's installation and maintenance costs. There may be regions and
applications where the use of local materials and labor may make the

difference between financial success and failure.

C7. Can "appropriate" technology improve the fit between the

system and its cultural setting? Cultural unacceptability can be a major

barrier to system use. For example, the division of labor needed to
operate and maintain sophisticated equipment may conflict with established
patterns of social interaction. Using "appropriate" technology may give
designers the chance to incorporate cultural factors into the plans,
thereby improving the system's acceptance. This is particularly impoétant

in the area of programming.

5.1.2 Analyses and Outputs

The technological evaluation requires no complex analyses or
algorithms. The computations will mostly involve calculation of various

performance indexes and figures of merit using simple algebra or elementary

statistics.
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5:2 Financial Analysis

The'purpose of the financial component of the:§vé;a11 evaluation:
plan is to indicate the financial viability of proviéing‘satellite‘
communications services for the applications under‘sfudy, The principélf
constituencies to which this analysis is of concern are: internatidhal
carriers, international development agencies, the bond and money market,
and equipment suppliers.

With the exception of the development agencies, these constituen-
cies are concerned with the financial performance only of the telecommuni-
cations segment of the applications in question; any monetary benefits
which are not reflected directly in telecommunications revenues do not
affect the viability of the application from the standpoint of these
ingtitutions. Consequently, it is necessary in this section to focus
quite narrowly on the financial characteristics of the telecommunications
component of the overall application. All costs and benefits other than
those borne'by, or accruing to, the telecommunications authority (for
instance, costs and benefits to the users of the satellite system) will
be covered in the economic rather than in the financial section of this -~

evaluation plan.

5.2.1 Questions to be Asked

A financial project appraisal is designed to answer two broad }
questions, the first concerned primarily with the project's profitability,
and the second with its liquidity:

o How does the financial return yielded by the
project compare with that of alternative means
of investing the capital required?

e What are the cash flow implications of imple-
menting the project?

_The‘Customary profitability measures are the following:

1. Net Present Value (NPV) -- This is the sum of all
revenues generated by the project, net of all
cost outlays, over the planned life of the
project. The revenues and costs are adjusted
by a "discount factor", which is designed to
reflect the opportunity costs of the capital
tied up in the project ~-- capital which could
normally be put to alternative profitable uses.

45 —
/
S



2, Internal Rate of Return (IRR) -- This is the rate
~of return (in percentage points per annum) earned
by the capital invested in the project If the
project is financially viable, the IRR should be
higher than commercial interest rates.

The project's cash flow requirements are indicated by a discounted
cash flow chart (DCF), which summarizes the net cash flows into and out of
the project during each accounting period. Among the financial measures
derived from this chart is the:

3. Payback period--the period of time reQuired tQ

recover the initial capital invested in the

project.
The quantities (1), (2), and (3) above are three figures which summarize
the projects' financial performance. ' |

The selection of the "discount rate" is an important element in
the financial appraisal. It is based on a number of criteria which
differ according to whether the project is in the public or private
sector. In the private sector, the rate is intended to reflect the
"opportunity cost" of the capital invested, that is, the interest it
would earn if invested in capital markets at an equivalent level of risk.
In the public sector, the rate is designed to provide a measure of the
"opportunity cost" of public capital funds; in principle, the figure
should reflect the contribution which the funds could make to the economy
in their best alternative use.

The assessment of the riskiness of the project, and of the value
to the economy of alternative public investments, is necessarily a matter
of judgment rather than precise calculation. We believe that the figure
of 8% as a real discount rate (net of inflation) is compatible with the
criteria customarily applied in both tha private and public sectors. It
is widely accepted by governments and international agencies as a realistic
figure for the opportunity costs of public funds. If inflation is running,
at, say, 10%, this is equivalent to a nominal discount rate of 18%.
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‘A financial appraisal of a pfoposed project always relies on
several-assumptions or estimates of key parameters, such as demand for the
service and future costs. In order to test the sensitivity of the finan-
cial performance measures to errors in these assumptions, the analysis is
repeated for a number of different parameter values. Typically the
following sets of measures are derived:

e A "lower bound" set of estimates, in which all

revenues are fixed at the lowest reasonable
level and all costs at the highest.

® A '"principal" set of estimates, in which all
revenues and costs are fixed at the expected
level.

e An "uppar bound" set of estmates, in which all

revenues are fixed at the highest reasonable
level and all costs at the lowest.

A particular feature of the financial appraisals required in this
evaluation scheme is that the analysis will be partly based on actual or
historic performance and partly on forecast performance. It is unlikely
that the telecommunications segment of each proposed applicaticn will
achieve a positive financial return (NPV) during the evaluation period
itself, even if the applications are financially sound when viewed over a
more conventional timespan of, say, ten years. It will therefore be
essential to develop forecasts of the costs and revenues attributable to
the proposed applications beyond the period of the Evaluation Management
Contract. This raises a procedural problem since there may be a number of
ways in which the applications could reasonably be extended, each with
very different cost and revenue flows. It may be necessary to develop a
number of alternative financial projections, each corresponding to a

clearly defined alternative plan for extension of the experiment beyond

the initially planned period.

5.2.2 Data Requirements and Data Collection Procedures

Quarterly data on three types of costs will be collected during
the period of project evaluation. We label these direct costs, shared

costs, and hidden costs:
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‘@ Direct costs include all expenses that are directly
incurred in providing the telecommunications facili-
-ties, such as equipment purchase, maintenance,
operation, and administration.

® ©Shared costs are the costs of facilities that are
used jointly by the application under study and by
other services, such as shared equipment, buildings,
circuits, or administrative facilities.

e Hidden costs are expenses which would ordinarily
be charged to a project but, in the case of this
particular application, are borne or subsidized
by the government or other parties.

The relevant measure of revenue for the financial appraisal is the
total of all tariffs collected by the telecommunications authority which
are attributable to use of the satellite system. In many cases, this
revenue will be collected separately from any other telecommunications
tariffs and will therefore be clearly identifiable. Some revenues may be
attributable both to the satellite system and to use of other parts of the
telecogmunications network, however. 1In these cases, the share of income
which is attributable to the satellite semment will have to be calculated.
These data will also be collected quarterly during the period of project
evaluation.

In addition, annual forecasts of all costs and revenues will be
required from the end of the evaluation period to ten years from the
starting date on the project. The evaluation team will make extrapolations
from previously collected cost data and adjust for changing costs of
ground equipment and satellite circuits, and changing overhead and adminis-
trative costs that result from changes in general economic conditions. _
Similar extrapolations will be required of all revenues. 1In this case,
account will have to be taken of changing levels of usage and forecasted
tariff changes.

Data collection methods will range from direct examination of
actual business records to interviews with users and managers involved in
the application under study. The accounts of the applications management
team and the telecommunications authorities will be inspected to determine,

when possible, direct and shared costs and revenues. Interviews with the
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|pplicatiohs management team and'télecommunications authorities are
yxpected to help determine the appropriate prop§rtions in the case of
thared costs, and to determine direct costs and revenues that are not
tagsily ascertained from the accounts. General economic data on national
lncome, investment levels, and financial conditions will be examined both
:0 agsist in the forecasting of changes in economic conditions over the
:en-year appraisal period and to determine the appropriate discount rate
‘or the discounted cash flow analysis. Discussions will be held with user
.ngtitutions and project management to help establish likely configuration:
f the system for the period following completion of the applications _A 

lanagement contract.

e2e3 Analyses and Outputs

The starting point of the analysis stage is the compilation of a
'iscounted Cash Flow (DCF) chart for each set of financial forecasts.
here will be three forecasts (lower bound, principal, and upper bound)
or each alternative configquration of the satellite application in question.
he cash flows corresponding to the initial period of evaluation will be
ommon to all charts since they will be based on historical, rather than
orecast, data.

The DCF charts will contain quarterly data for the initial evalua-
ion period and annual data for the forecast period. HMajor categories of
ost, such as equipment, salaries, and circuit charges, will be identified
eparately. This Qill facilitate subsequent manipulation of the data in
esponse to changed technical or economic parameters.

Then, summary measures of financial performance will be calculgted
or each alternative system configuration, as follows:

e Net Present Value (lower bound, principal, and
upper bound),

e Internal Rate of Return (lower bound, prinaipal,
and upper bound), and

e Payback Period (upper bound, principal, and,,
lower bound).
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5.3 Economic Analjéié‘

The purpose of this component of the overall evaluation plan is to
describe and assess the economic impacts of providing satellite comniunica-
tions services for the selected applications. The class of impacts which
can be described as economic is very broad; it includes all aspects of the
application which bring about change in the allocation and use of economic
resources. Because the range of effects is so wide and the methods by
which they are analyzed so varied, it is important to specify clearly our
basic model of the economic interrelationships under study. The impact of
introducing satellite services will be analyzed by reference to this basic
underlying model.

The satellite program will be used by certain selected user
ingtitutions, such as health ministries, universities, and commercial
establishments. The relationship between these institutions and the
economy as & whole is illustrated in Exhibit 5-2. The institutions absorb
input resources, such as personnel, capital funds, and materials, frcm the
economy. They supply to the economy a range of services, such as health
care, education, or commercial products and services. Both the inputs and
outputs can, in principle, be measured and can sometimes be valued in
monetary terms. Input resource flows can usually be valued directly as
they are purchased on the market. Output flows can sometimes be measured
in financial units, especially if the service is sold to the beneficiaries,
but are often more easily expressed in other units. BAppropriate units of
educational output may be number of student class hours, number of students
graduating (perhaps weighted by grade obtained); units of health care
delivery may be number of patients treated (perhaps weighted by the '
severity of the complaint), number of person days of inpatient care, or
the number of inoculations given.

Given this framework of input and output flows, we distinguish

between two categories of economic effect, direct and indirect.
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Exhibit 5-2

;:,Relat:lonship Between the User Institution a.nd the Economy ;Ln
“An Application of Satellite Services
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® The direct effect is the effect on the efficiency
with which the user institution converts input
resources (personnel, capital, materials, etc.)
into output resources (health care services,
educational services, commercial products, etc.)

® The indirect effects are the effects on welfare

and resource allocation throughout the remainder

of the economy; we distinguish between macro-

economic effects at the national level (such as

impacts on the balance of trade, capital avail-

ability, and national employment), and socio-

economic effects at the local level (such as

impacts on health and welfare in the region

affected by the application).
These two categories require the application of quite distinct modes of
study. In the case of direct impacts, the conceptual structure is quite
straightforward and typically consists of a cost-effectiveness analysis
of the delivery of services by the user institutions in question. (In
some cases the cost-effectiveness analysis will be replaced by a benefit-
cost measurement approach; the circumstances in which this is appropriate
are discussed in Section 5.3.2.) Before and after the introduction of the
satellite system, an assessment is made of the ratio between the volume of
services delivered and the volume of input resources consumed -- for
example, the number of patients treated per unit resource cost, or the
number of classes delivered per unit cost. In the model illustrated in
Exhibit 5-2, this is the ratio between the magnitudes of resource flows
represented by the input arrow and output arrow, respectively. A separate
measure may be required for each major type of service provided by the
institution (for a health care program, services may include inoculation,
pre-natal care, and surgery); in this case, input costs will have to be
apportioned appropriately. The changes in these ratios -~- the cost
effectiveness ratios -~ resulting from the implementation of the satellite
project are the relevant measure of direct economic impact. Clearly, in
practice the measurement problems may be more severe than this simple

description suggests, but the framework of analysis is based in principle

on the comparison of cost-effectiveness measures.
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The assessment of indirect impacts is conceptually much more
compiex because the variety of potential effects of any project on
resource allocation is wide. Nonetheless, the approach we will adopt in
this part of the analysis can be explained in broad terms by reference
again to Exhibit 5-2. The input and output arrows in the exhibit repre-
gent linkages to the remainder of the economy. In both cases, the
economic impact of the linkage will reach beyond the immediate supplier
or service user and affect other economic variables. In the case of
putputs, there may be effects on such gquantities as the level of produc-
tivity of workers in the region (due to improved health care), or the
quality of agricultural methods employed in the region (due to improved
agricultural education). 1In the case of inputs, there may be impacts on
the balance of trade (due to the use of imported supplies), unemployment
levels (due to the engagement of local staff), or investment capital
availability (due to the use of investment resources by the institution).

various techniques of measurement and economic analysis, some
yuantitative and others qualitative, are available to address these
indirect linkages. The specific methods recommended are described sub-

jequently in this chapter.

5¢3.1 Questions to be Asked

8ix research questions will be addressed in analyzing direct and

Indirect economic impacts of satellite based telecommunication applicationis.
1. How and for what purpose is the satellite used?

2. What are the alternatives to the satellite based
application?

3. What are the benefits/costs of a basic unit of
output/input before and after the satellite
service is introduced?

4. What are the .icroeconomic impacts of the system?

5. Wwhat are the intersectoral impacts arising from use
of the system?

6. What are the socio-~economic impacts of the system?
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5.3.2 Data Requirements and Data Collection

The economic analysis will draw upon a wide variety of data
sources. The analysis of direct impacts (impacts on the economic effi-
ciency of the user institutions) will require data in the following broad

areas:
(i) Patterns of usage of the satellite system.

(11i) The cost structure of the user institution(s)
in areas relevant to satellite usage.

T (111) The value of resources used by the user
o institution(s).

- (iv) The types, the quantities, and, where
S applicable, the value, of services pro-
vided by the user institution(s).

Each of items 7ii), (iii), and (iv) should be assessed both before

and after the satellit=: system is introduced. The analysis of indirect
impacts (impacts on the economy as a whole) will require data in the
following areas:
(i) The input->utput structure of the economy.
(i1) The state of the local labor market.
(1ii) The values of major national economic indi-
: cators (balance of trade, currency reserves,
interest rates, demand levels, investment

levels, etc.).

(iv) Demographic data for the region affected
by the aplication.

A more dutailed list of data requirements and sources is contained

in Exhibits 7-1a and 7-1b, which brings together the data requirements in

all the areas of evaluation.

5.3.3 Analyses and Outputs

As discussed in the introduction to this section, we shall distin-

guish between two levels of economic impacts:

® Impacts on the efficiency of the user institu-
tions ("direct effects"), and

e Other economic impacts ("indirect effects").
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In each case, different techniques of analysis will be adopted. The

evaluation procedures to be applied are described in more detail in this

subsection.

Impacts on User Institutions

The two modes of evaluation which will be applied to assess the
impact of satellite services on user institutions are cost-effectiveness
analysis and benefit-cost analysis. Over and above the method of analysis
used, the question of attribution of effects in the economic analysis
lingers. With an economic analysis of this nature, no control or compari=-
son group is usually possible. It is not particularly fruitful to use
as the sole metric the changes in cost (or benefit) of an activity or
unit from before the satellite program is made available to after, for
other factors in the country, unrelated to the RSP, may have influenced
change. There is no ready solution to this problem for the economic
analysis. Qualitative analysis of a case-study nature will have to be
engaged in in order to round out the picture of economic changes that
might emerge, or non-RSP regions of the country may be examined in order
to have a rudimentary basis of comparison for the economic effects
tentatively attributed to the RSP project. The economic effects are
likely to be subtle, and the economic analysis will have to be supple-
mented by close observation of process and sensitivity to all potential
causal elements.

To the extent that user institutions substitute satellite based
communications for traditional methods, cost-effectiveness measures will
be utilized as the preferred method of analysis. Cost-effectiveness
measures essentially look at the ratio of net monetary effects over net
program effects. The basic concern of such an approach is the cost of a
basic unit (for example, the cost of a semester hour of agronomy instruc-
tion) before and after the satellite is made available. The cost of
delivering a unit of output using a satellite-based versus a traditional

approach to a given project or activity determines the cost-effectiveness
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of the two modes of delivery. For example, in the case of teacher
training, cost-effectiveness may be measured as the cost of training each
teacher using teleconferencing as opposed to traditional classroom
methods. Alternative measurement units may also prove useful. For
example, program effectiveness may be measured by the student-teacher
ratio achieved in the institution. The appropriateness of any of these
measures depends upon the relevance of the output measures to policy
makers and institutional constituencies.

The situations in which the cost-effectiveness methodology cannot
be applied are when the satellite system generates completely new services
or programs, or when the satellite system affects more than one service,
and the overall costs of the institution cannot be apportioned among the
services.

If either of the above conditions apply, cost-effectiveness ratios
cannot be developed, and a benefit-cost measurement approach must be
applied. The reason for preferring the cost-effectiveness methodology,
where it is applicable, is that it allows us to leave unvalued one type of
impact for each application; this unvalued impact may be the most important
(such as the provision of extra university courses, or health care services).
The need to value such services in monetary terms may often make the
results of the evaluation highly controversial.

The requirements of the benefit-cost and cost-effectiveness
approaches are compared in Exhibit 5-3. Given the range of applications
we may encounter in the satellite applications, we cannot predetermine the
extent to which cost-effectiveness or benefit cost analysis will be more
appropriate, although it is believed that cost-effectiveness will be the
predominant mode of analysis for the direct impacts on user institutions.
Each project and situation will be individually assessed, and the apéro-
priate form of analysis will be adopted.
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The Benefit/Cost and Cost-Effectiveness Process Compared

Exhibit 5-3

ANALYSIS STEP

BENEFIT/COST

COST-EFPECTIVENESS

LS

identifying the decision-—
maker and his values

identifying alternatives

identifying benefits and costs-

valuing effects
discounting effects

determining distributional
effects -

aggregating and interpreting_;
the valued effects '

the B/C analyst must value
all dimensions

~ Same

same

relatiﬁely:diffi¢u1t3' 

same

B/C presents either a measure
of net benefits or the B/C
ratio

the C/E analyst can
leave unvalued one

dimension of effect
(typically the most
important effect)

same

same

:rglatively easier

same . -

‘same

C/E presents the
ratio-
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Other Economic Impacts

In assessing indirect economic impacts., we make a distinction
between macrosconomic impacts at the,national level (suéh as influences oh
the balance of trade, capital availability, and‘ﬁational employment), and
socioeconomic effects at the localllevel (such as impacts on health and
other aspects of individual welfare in the region convered by the satellite
application).

Certain types of macroeconomic impacts are amenable to a relatively
well-developed set of measurement procedures. These impacts include:

Balance of payments implications. Telecommunications projects

usually involve the purchase of substantial quantities of imported equip-
ment. Since most developing countries experience severe balance of
payments problems, the effect on the national economy of the consequent
increase in the import bill should be taken into account. Economists
adopt a technique known as "shadow pricing" for this purpose. 1In the
evaluation process, the true cost to the country of buying one dollar's
worth of imports is deemed to be more than one dollar; it is assessed at
some higher level (the shadow price), which reflects the scarcity of
foreign exchange funds. A similar adjustment is made to overseas revenues
to take account of their effect, this time beneficial, on the balance of

payments.
Skilled personnel requirements. The telecommunications sector has

a high requirement for skilled technical personnel which, like foreign
exhange, is a scarce resource in mosc developing countries. Again the
technique of shadow pricing is used to take account of this scarcity in
the evaluation of projects. 7The cost of employing skilled staff is
adjusted upwards to reflect the fact that the project is employing per-
sonnel sought by other sectors.

Impact on employmant of unskilled labor. Conversely, the employ-

ment of unskilled labor in telecommunications projects must be counted as
a benefit to the economy. Throughout the developing world, the presence
of widespread unemployment constitutes a major social and economic problem.
The beneficial effect of a project on local employment conditions can be
quantified, at least roughly, and taken account of in the project's
evaluation. (Again, the quantitative technique employed is based on

shadow pricing.)
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Capital requirements. Telecommunications investmehts tend to be

highiy capital-intensive by the standards of industrial patterns in
developing countries. As there is intense competition for capital invest-
ment funds among sectors, an integrated approach to national planning
requires methods of determining the capital allocation appropriate for -
each sector. Such methods are available to economic planners. An effec-
tive approach is to apply a higher interest rate than that charged by
commercial banks when discounting.

Cash flows in the evaluation of projects. Such an adjustment to-

the discount or interest rate, applied to investment projects in all

sectors, including telecommunications, helps to compensate for capital
scarcity and to achieve a rational allocation of funds to each project.
The same procedures can also be used to evaluate the performance of a .

project once it is implemented. o
Consumer surplus. It is widely thought that the benefit that an

average telephone user derives from the use of service is very much
greater than the price he or she pays for it. Evidence of this is found
in the large sums users are willing to pay, unofficially, to obtain
telephone service in the face of long waiting lists. For example, the
unofficial price at which private transfers of telephone lines take place
in African countries is often many times higher than the official price.
This difference between user benefits and revenues, which is termed
consumer surplus, has important implications for the evaluation of tele-
communications investments. If it can be shown that consumer surplus is
larger in the communications sector than in other areas of national
investment, an allocation of funds to the sector larger than that indicated
on purely financial criteria can be justified.

Socioceconomic impacts, and certain other macroeconomic effects,
such as intersectoral linkages, cannot be accounted for using standardized
techniques of the kind described above. The proposed satellite applica-
tions are likely to have effects at the local and community level which,
while very important, are difficult to quantify. For example, it is
unlikely that the effects of telecommunications on the rate of morbidity



can be effectively isolated from that of other major influencing variables.
In addition; ﬁhe number of countries receiving the satellite system and
the number of in-country evaluation sites may render more rigorous
statistical and econometric techniques meaningless. For these reasons,

we will blend a case study approach with more traditional economic
analysis methods to determine socioeconomic impacts. It is hoped that
this approach will both capture the uniqueness of each project and allow,
to the extent possible, some generalization of project findings. Our
suggested approach to the socioeconomic case study methodology is des-
cribed below.

As used here, the term "case study”" refers to research which is
intensive in its exploration of a large number of factors bearing upon an
outcome of interest, in an attempt to describe a phenomenon in detail;
makes use of participants' own accounts of causality in a situation as a
means of relating study variables to one another; and supplements such
subjective data with the maximum feasible amount of objective data collec-
tion, in order to substantiate subjective findings. Case study methods
also rely heavily on the professional experience and judgments of the
investigator to qualify data for analysis. Case study research, which
relies on observation to help develop theory, can often be contrasted with
survey research, in which measurements for items of interest are given in
advance and are then taken to the field for extensive data collection. An
important benefit of case study research is that it can help specify the
policy implications that survey research can only summarize. This is
because case study research is not restricted in its scope to a prescribed
set of variables. Thus, when discussing policy implications, the case
study researcher can draw upon other considerations or variables which‘
have emerged from the case investigation and which may critically affect
the design or implementation of proposed policies. A summary comparison
of the distinctive characteristics of traditional economic and case study

research is given in Exhibit 5-4.
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Exhibit 5-4

‘Summary Comparison of the Characteristics of Case Study
‘ and Traditional Economic Approaches

- Case Study Traditional Economic
intensive V8. extensive
open~ended observation closed~-ended
with specific measure- V8. measurement in pre-
ment categories emerging defined categories

from field work

professional judgment vs. statistical
and interpretation formulation
participants' accounts V8. theory-based
of causality measurement and
modelling
theory building V8. theory testing
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Case study data collection will proceed using the types of on-site
observers discussed more fully in Section 5.5 and in Chapter 8 below. The
evaluation of each impact will begin with a detailed study of the indivi-
dual case findings. Statistical or econometric analysis will proceed only
after careful review of the variables and patterns of interest which
emerge through the case studies. Where possible, more rigorous analytic
methods will be used to test the signifiéance and generalizability of the
case study findings.

5.4 Social Analysis

Each project evaluation plan has to be tailored to the unique
characteristics of the setting studied and to the specific questions that
are presumed to have greatest leverage for policy.1 In the present
instance, the settings where data collection is to take place are not yet
determined, and though the substantive issues are more highly developed,
they are not yet cast in stone. Consequently, while we can present here
a general outline of the considerations to be borne in mind in planning
any site-specific evaluation of satellite-~based telecommunications, we
cannot offer a blueprint. Rather, this section illustrates our general

approach to evaluating social impacts.

5.4.1 Questions to be Asked

The social impact questions are grouped below in terms of their
focus: questions about users of services, implementation of services,
effects on target groups, impacts, and issues of compatibility, distribu-~
tion, and diffusion.

Questions About Users of Services. For each project and each

project element that is to be evaluated we would want to probe issues

concerned with:

1Cronbach, L.S. and Associates, Towards Reform in Program Evaluation.
8an Francisco: Jossey-Bass, 1980.
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The Target Population

-==Who are the services designed to reach?

~-Who is it hoped that the services might also
reach?

-=-Who is supposed to implement the services? -
--Who is supposed to administer them?
-=Who is supposed to maintain them?

The Groups Reached

-=-Who actually uses the services at least once

--What characterizes those who use and never
use the services?

-=Which non-target groups use the service?
-=-Who actually implements, administers, and
maintains the services?

Ouestions About Improving Outreach

-What are the obstacles to various groups using/
implementing/administering/maid%aining the ser-
vices, including structural and motivational
obstacles?

--How can these obstacles be removed?

Questions about the Implementation of Services. This area o

inquiry asks the following:

Questions about Frequency of System Use1

-=How often is it used?

--What characterizes the persons who use it
more often?

--How do usage patterns change over time, in
general and for specific subpopulations?

--For what purposes is the system used in
general and by specific subgroups?

~-How do these purposes change over time in
general and for specific subgroups?

1Thase questions are asked of each of the target groups, but with a
special emphasis on students in the educational context and small
farmers in the context of agricultural development projects.
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‘e Questions about the "Appropriateness” of Usage.
--Can appropriate usages be defined for each
target group?
-=If so, how much appropriate usage occurs?
-~-How does the appropriateness of usage change
over time?

- ® Questions about Improving Usage.

--What are the non-technological reasons for any
disappointingly low levels of usage? o

==-How can these be dealt with?

--What are non-technological reasons for any -
inappropriate usage?

-=How can these be dealt with?

e Questions about Discovery.

--What novel uses is the telecommunications equip-
ment put to?

-=Who develops such uses?
--By which mechanisms are they sustained or not
sustained?

Questions about Effects on Target Groups. The questions we ask

about effects on the planned target groups are necessarily even more
general than the questions we would ask about which groups received
particular telecommunication services. This is because the effects to be
examined depend so heavily on the particular package of telecommunications
being implemented, on the socio-cultural context, and on the uses to

which they are being put. Thus, the discussion of effectiveness is
centered more on che framework from which questions will be derived th&n

on the questions themselves.

e Explicating Intended Target Groups. In the period
after the AMC, AID, and a host nation have agreed
upon a project, but before telecommunications have
been introduced at the apecific site, it is critical
to explicate who are the target groups the services
should impact upon. It may also be useful to
prioritize these audiences. In the Indonesian
university example, the target groups would
probably include students, teachers, administrators,
researchers, and technicians, and of these, the
students would probably be the major target group.
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@ Explicating the Intended Effects on Each Target

Group. Interviews with AMC, host nation, and
local officials may be required to list specific
intended effects for each target group. 1In the
Indonesian case, for example, we might learn
that effects are intended on students' achieve-
ment, attitudes towards learning and new
technology, and the career possibilities they
see for themselves. For faculty members, the
intended effects might include changes in the
curriculum and the style of teaching (to make
it more two-way or individualized). ' For admin-
istrators, the intended effects may include
exposure to new ideas and a willingness to try
them out, plus more time spent on local campus
administration because coordination with the
other campuses is made easier.

Explicating Possible Unintended Effects on Each
Target Group. Interviews, literature reviews,
and a reanalysis of the theory behind the spe-
cific form of telecommunications used at a

site should be used to develop a list of pos-
sible unintended effects, both beneficial and
otherwise. This list should, of course, be
more refined when evaluations take place at

the later sites, for the discoveries from the
earlier sites should by then give a more reality-
based perception of the unintended events that
are occurring. Such unintended effects will
follow from private uses of the telecommunica-
tions facilities, novel usages, differences
between groups in usage patterns, usage by non-
target groups, and any activities that intended
service recipients might have to forego in
order to use the telecommunication facilities.

Explicating Causal Mediating Mechanisms for Each
Effect. When elucidating intended effects, it

is useful to probe why these effects came about.
Such knowledge serves to improve eftfectiveness by
higinlighting some of the necessary and sufficient
conditions for effectiveness. Such knowledge makes
it possible to incorporate these corditions into
projects that are already ongoing or are about to
be implemented. They, common sense, and the
experience of persons who have used satellite-
baged telecomnunications are all useful for
detailing the processes that are presumed to
mediate particular expected effects. So, too,

is cumulative evaluation and, compared to the
early-studied sites, we can expect study at the
later sites to be more sophisticated about
possible causal mediation.
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Questions about Impact. In the present context, we understand

impact in terms of effects on the social systems of which target recipient
groups are a part. Impact analysis differs from analyses of effects in
either of two ways: (a) the unit of analysis is at a higher level of
aggregation -- e.g., a whole university as opposed to the classes having
access to telecommunication services; or a whole village as opposed to
those within it who have access to services; or (b) the units being
studied are not part of the target group -- e.g., when students in
classes without access are studied to examine diffusion, or when indivi-
dual farmers without direct access are studied for the same ends. The
study of effects and impacts are closely related. The distinction is
made here solely because effects are presumably easier to bring about and
are more obviously linked to the provision of services. Yet impacts are
of greater utility, implying both the multiplication of effects and a
greater likelihood of changes in the broader social system.

As in the study of effects, the impacts to be examined depend
heavily on the particular site chosen for study, on the particular mix of
telecommunication services there, and on the purposes to which the
services are put. Hence, we shall again concentrate on a framework for
question-generation rather than on the questions themselves.

e Explicating Non-Target Groups and Higher Ordexr

Aggregates that Might be Affected. Theory and
formative research on local communication
patterns should lead one to guess the social
groups most likely to hear of the telecommunica-
tion services or -~ as is more likely -- the
"advice" available through them. This should
make it possible to generate provisional socio-
grams of the transmission of knowledge and in-
fluence, and such sociograms will help determine
the groups on whom impact might be asssessed.
Each student (as in the Indonesia example to

be presented in Chapter 6) and each village
resident (as in the Philippines example) exists
in numerous social systems. For the latter,
these include, but are not limited to, the
immediate family, kinship groups, friendship

circles, and perhaps a cooperative, village or
barangay.
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It is not unreasonable to expect that telecom-
munication facilities could impact on each of
these, even if many of the members of these
groups are not themselves as directly exposed
to the facilities. 1In generating impact ques-
tions, one has to identify these higher-order
groups prior to estimating whether it is useful
to assess whether they have been impacted by
the RSP

Explicating Possible Patterns of Impact. For
each non~target group and each higher order
aggregate, it is useful to use past theory and
present experience to suggest ways in which
telecommunications might influence them. From
such an analysis follows the specific research
questions to be asked. These might include,
for example, questions about the percentage

of farmers in a village who use knowledge of
market conditions (arrived at by phone) to
help decide when and where to market produce;
or it might in some contexts include questions
about the progress made towards using new

seed types or irrigation possibilities, or
towards controlling surface water. The list
of possible impacts is endless, the more
obviously so once one is in a multi-sectoral
framework and begins to speculate on long-
term impacts that follow from prior impacts.

Explaining Possible Patterns of Impact. The
more knowledge is available about processes
that bring about impact, the easier it will
be to recreate these impacts. Hence, in
considering possible impacts, it is desirable
to be specific about why it is thought they
may come about. Then, decisions can be made
about how much of the evaluation resources
one wants to devote to studying the micro-
mediation of impact.

Relating these Questions and Frameworks to Questions of Compati-

bility, Diffusion, and Distribution. The social impact evaluation might

ask about (a) the compatibility of the implemented telecommunication

system with the socio-cultural context of the site where implementation

took place;

(b) the diffusion of knowledge and practices caused by having

telecommunications system in place; and (c) the distribution of impacts

across social groups and even, in some circumstances, across sectors.
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Though it may seem to be a circular argument, compatibility is
best inferred when a system is heavily used. Such usage does not suppose
optimal compatibility. This is why, even when usage is high and appro-
priate, it is useful to analyze any barriers to even more extensive or
more appropriate use. Thus, issues of compatibility are implicated in
the questions about who uses the telecommunication system, how often, for
what purposes, and with what temporal pattern. Improvements in compati-
bility can come about once one learns about the obstacles to better usage
and reasons why usage patterns are as they are.

Answers to questions about the diffusion of knowledge of telecom-
munication facilities and of the practices they promote can be gained
from probes of the structure and content of local communication patterns,
and from analyses of the usage of telecommunication facilities by non-
target individuals. By these means, we should be able to chart who
speaks to whom about what. Should the diffusion issue be assigned a high
priority, we can go a step further to ask whether individuals who learn
about novel practices from persons with access to phones, teleconferencing,
and the like implement these practices and, if they do, with what success.

The general question about the distribution of benefits requires
three kinds of information: identification of the types of persons who
ugse telecommunications more or less frequently, analyses of those who
benefit more when access is held constant, and analyses of the groups
that gain more or less when access and the gain per unit of access are
left free to vary. The last analysis is in many ways the most important
since groups with lower average exposure but higher gains per unit of
exposure can benefit more in the aggregate than groups with higher
exposure but lesser gains per unit of exposure. Of course, analyses of
the distribution of benefits depend on a prior analysis of, or a rationale
for, selecting the group to be compared. Like so much else, this rationale

will be project~specific.
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Finally, we shall be faced with the difficult task of aggregating
all of the sources of benefit =-- which could well be of very different
types =-- in order to arrive at benefit scores for use in cost-benefit
analyses Of necessity, some benefits cannot be easily expressed in
money terms; others we will be unsure of because they have emerged from
the evaluation process and were not initially planned for or because
sengitive numerical estimates are just not possible. Consequently, it is
only realistic to expect that out of the analyses of effectiveness and
impact will come a restricted array of possible benefits that, if many
assumptions are accepted, can then be tentatively translated into a
common monetary metric. But since the viability of cost-benefit analysis
rests so heavily on a comprehensive universe of possible benefits, it is
crucial that the site-specific process of evaluation planning be used to

generate a wide array of potential benefits that are subsequently assessed.

5.4.2 Data Requirements and Data Collection Mechanisms

When research questions have been listed, it is relatively easy
to outline data requirements and data collection plans that are fitted to
the evaluation budget. However, when an evaluation is largely exploratory,
the data requirements are not so obvious, and a greater emphasis must be
placed on the development of data collection methods that promote open=-
ended inquiry. This observation conditions the discussion that follows.
It will seem heavily weighted to more confirmatory research tasks, but
only because these can be more readily related to data requirements in an
explicit and comprehensive way than is possible with more exploratory
tasks.

Describing System Users and Non-users

In many specific evaluation contexts, several different user -
populations will be defined. For each of them, we need to know, at a
minimum, the percentage of persons who use the system or its components
of interest and the reasons why usage seems high or low. Ascertaining
the percentage of persons who are users requires the simplest kind of
usage data; but since more sophisticated questions about changes in usage
over time require more elaborate data, it would be useful to collect all

usage data by means of one of three methods:
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e physical monitors, attached to the telecommuni-
cation system, that are ethical, reliable, unob-
trusive, and validly linked to individual users;

® time-sampled direct observation; or

® retrospective accounts of usage by individuals

who keep logs on a periodic basis, probably

monthly.
These methods are ordered in terms of supposed validity. The first
possibility may not be expensive, but much formative work is needed
before mechanical devices can be used with assurance. If no such
assurance is forthcoming, monthly logs are to be preferred, despite their
obtrusiveness, on grounds that they generate data on more individuals
than might be possible by direct observation.

Data on the characteristics of individual users may sometimes be
available in archives (e.g., in school settings). But such archives are
less likely in other settings, and even in the school context it is an
empirical issue whether information is available for the specific vari-
ables that evaluation planning suggests are worth measuring. Thus, some
interviewing of individuals is going to be likely. If mechanical recording
devices are also to be used, the data from them will have to be linked to
such interview data. If linking proves difficult, the case for using logs
to measure usage is all the more compelling.

For many purposes, the user profiles that emerge will have to be
compared with the characteristics of persons in the target groups who
failed to use the telecommunication facilities. Describing the target
popuiation(s) is extremely difficult in many contexts, logically requiring
censuses or sampling with known probabilities within well-defined catchment
areas. Neither of these is likely to be feasible. 1Instead, existing
archives or comparisons of obtained profiles with what individuals
sensitive to local conditions reliably believe is the local profile will
have to be used. Since probing reasons for non~use must include some
persons eligible for telecommunications who failed to use them, purposive
sampling of non~users for purposes of interviewing them will be required.
The exact number of such persons depends on budgets, the importance
ascribed to reasons for non-participation, field logistics, and other

site specifics.
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‘  ;The'data'§eneration machanisms suggested for the social 1mpact
evaluhtién are, therefore: ‘

e Mechanical devices or monthly logs for recording
usage.

® An interview with users to determine their charac-
teristics and the nature of their reasons for
exposure. A fallback option here would be to
use records in those settings where they are
available.

® An interview with a purposive sample of unknown
size consisting of eligible peraons who were not
exposed to the communication system. The reasons
for these interviews are to assess background
characteristics and to probe reasons for non-use.

Describing the Extent and Nature of Usage

The data generation techniques above can also be used for related
questions about the extent and type of usage. Thus, logs or mechanical
devices could be used to plot the mean level of frequency of usage and
any changes in this level, and the same interview data or -- where
available -- institutional records could be used to describe individual
characteristics. Conclusions about the nature of use depend, of course,
on the nature of the category schemes built into log books or mechanical
devices or on the category schemes developed for use by coders who
examine open-ended logs. In an evaluation area as new as this, it is
very desirable indeed to leave respondents plenty of room for recording
uses that have not been categorized in advance. Discovery may not be
facilitated by initial category schemes that are too rigid.

If it is deemed desirable to rate usage in terms of its appropriate-
ness, this will be difficult to achieve well. One reason for this is the
difficulty of defining so normative a concept as "appropriate", for e&en
obvious "playing around” with the telecommunications system may involve
learning how to handle the system physically or developing feelings of
mastery with it. A second reason is that each usage then has to be coded
as appropriate or not or has to be coded for the degree of &appropriateness.
Quantification of appropriate usage may not, then, be feasible, and it may
be more desirable to resort to judgments of appropriateness in interviews

with system developers, monitors, and administrators.

"’ A4



Neither logs, mechanical recording devices, nor onésite interviews
permit much discovery to take place concerning who uses the telecommunica-
tion services, how well they use them, and how usage can be improved. To
achieve this requires an extended on-site observational capacity. The
crucial issues are: By whom? When? and For how long? |

Budget constraints seem to dictate that most of the periodic
on-site observation be conducted by host-country nationals with occasional
monitoring visits by members of the EMC team or their subcontractors;
While such observation may, for example, be supervised by host country
academics (in the university setting) or local teachers (in the rural
development context), they may not always be the actual recorders of
data. In the university setting, for instance, the actual observation
will probably be carried out by students associated with the faculty
members who are using the system. While financially the most feasible,
such data collection mechanisms are of little known validity and utility
when the concern is to uncover unigue patterns of usage, unique user

groups, and unique effects and impacts.
Considerable training prior to data collection may well facilizate

more responsive open-ended data collection, as may the periodic interchang-

ing of information among observers and between observers and their local
supervisors. So, too, may supervision by EMC representatives at an early
stage in data collection when it is still possible to detect problems of
open-ended data collection that can be corrected. But it is not clear
yet that these steps will or will not lead to the collection of high
quality data. Thus, in some settings (e.g., the decentralized campuses
in the Indonesian context) it may be possible to devise a small validation
substudy in which American trained social scientists who speak the loéal
languaga are used, and the analyses they provide are impressionistically
compared to tnose provided by the more numerous, less trained, less
genior, and less expensive indigenous observers. Such a substudy will
provide evidence on the validity of open-ended data collection by parsons
with little social science training and knowledge of substantive issues

associated with telecommunications or social development
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; ﬁheﬁ neﬁ services are provided, a "shakedown period" of unantici-
patdble duration typically ensues. Evaluation can be helpful at this time
in providing diagnostic feedback. But to spend one's evaluation rescurces
heavily at this time means that less is available when =-- and if -- the
system attains a more representative level and style of functioning. Our
provisional estimate is, however, that we should expend resources for
monitoring of on-site data collection during the initial months of
implementation, to give feedback, to train observers, to make inevitable
mistakes from which it is hoped learning occurs, and to communicate to
local staffs at an early date the symbolic message that AID is committed
to the evaluation activities. If visits by EMC staff are left until way
after implementation has begun, serious problems of motivation and data
quality could ensue.

Although a continuous on-~site capacity is desirable to record and
perhaps handle unexpected events, such a presence is not budgetarily
feasible. It is therefore probably most useful to have three waves of
implementation measures of presumed high quality. These would occur
early in the shakedown period, midway between the pretest and posttest
(so that there is no differential regression from the pretest to the
posttest and vice-versa if implementation measures are to reclassify
individuals by their degree of treatement exposure1) and at the end.

Each of these more intensive observational periods could be of two or
three weeks duration and perhaps conducted when EMC representatives are
present for some part of each period.

The data collected from the open-ended study of implementation is
likely to uncover aspects of the telecommunications package that seem
more important when seen from the field than from the planner's armchair.
As a result, one consequence of the data collection effort could be a
reformulation of the "independent variables" (the constituent elements of
the package) or a sense of new variables that need to be measured because

"treatment" effectiveness may depend on them.

1COok, T.D. and Campbell, D.T. Quasi-Experimentation: Design and
Analysis Igsues for Field Settings. Chicago: Rand-McNally, 1979.
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Inferring Causal Effects
Until possible effects have bsen developed and prioritized for

individual RSP projects, it will not be easy to specify sampling, design,
measurement, data collection, and data quality control options. 8o, the
first point to be made is that sampling, design, measurement, data
collection, and data quality control issues are involved in attempts to
infer causal effects, together with the treatment specification issues
that have been dealt with and the data analysis concerns that are
discussed subsequently.

Persons, settings, and times usually have to be sampled, with
sample sizes depending on budgets and the precision of desired estimates.
Rarely will random sampling of settings and times be possible. Even
sampling persons at random will be difficult, and purposive samples are
more likely. The type of sampling is obviously site-specific and has to
be probed afresh at each site in terms of the possibilities that emerge
in the crucial formative period before the telecommunication system is
implemented. It is important in this regard to note that different
sampling methods and ratios can be used with different populations --
students, researchers, technicians, administrators, etc.; and that the
unit sampled need not be the individuval. 1In the rural development
context it might be households, villages, or neighborhoods; and in the
university context it might be classrooms.

We make the assumption that pretest data will be collected for
their utility in describing change and inferring its causal nature; also
because the time interval between agreeing to implement telecommunications
and their actual implementation may be many months, perhaps a year.
However, evidence of change does not by itself invariably (or even often)
constitute evidence of the causal influence of a presumed agent of
change.

Causal inference is only warranted when plausible alternative

interpretations of the change can be ruled out. In the abstract, many

alternative causes are possible (see Cook & Campbell's threats to internal

validity‘). In the concrete case of a particular study, there may be

1Cook T.D. and Campbell, D.T. Quasi-Experimentation: Design and
Analysis Issues for Field Settings. Chicago: Rand McNally, 1979.
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few or many alternative causes. Campbell has discussed the rare case
(other than a randomized experiment) where no control groups are needed
for estimating the degree of change that would have taken place in the
treatment group had there been no treatment.1 This is when the treat-
ment is so unique in its presumed effects that these effects could not
have been caused by any other known causal forces. Some medical research
is like this where the constellation of symptoms is so "signed" that they
can only be due to one known disease. The viability of this strategy in
our case is questionable, since many of the desired effects of telecommun-
ications could presumably be multiply determined. Perhaps the only way
the no-control-group strategy could be used in our context is by having
the telecommunication system promote practices that have never indepen-
dently occurred locally and do not occur nearby. Unless this can be
done, an independent "no cause baseline" is needed that only a control
group can provide.

Choosing such a group is not easy and is, once again, setting-
specific. We would look for groups that meet three requirements: (a)
they are as similar as possible to the treatment groups in background
characteristics; (b) they are exposed to similar forces that might
influence posttest performance after the pretest has been measured; and
(c) there is little or no communication between the units receiving and
not receiving the treatment. In the hypothetical Indonesian case, for
example, other classes in the same colleges may serve as controls, or
maybe a different college can so serve. It is conceivable that we may
be forced back on internal analysis within classes of individuals who
spontaneously differ in their degree of exposure to ascertain control
subjects (i.e., those who received no or minimum exposure). Creating-
one's own control group by partitioning respondents according to the

level of reported exposure, though useful, presents many special con-

1Campbell, D.T. “Degrees of Freedom" and the case study. Comparative

Political Studies. September 1975, 178-193.

75

§



ceptual problems,1 and the use of independent control groups has much
to recommené it where it is feasible. Only intimate knowledge of local
conditions will allow sensitive probing of what is logistically (and
financially) possible.

The choice of a control group is also driven by a consideration
mentioned above, the analysis of policy optivns. We have assumed that
the telecommunications package and its components are to be examined
against a no-cause baseline, viz., that which would have happened in the
absence of telecommunications. But in some cases, more appropriate
comparisons may be available, as in the example above of evaluating
telecommunications used for teaching in an agricultural college with
battery~operated radios used for that same purpose.

In contexts where multiple local sites are eventually to be
served by the same telecommunication service, it might be possible to
create control groups by staging implementation. That is, if sufficient
software exists for only a subset of sites, then these can serve as the
treatment group and others, that are to receive the treatment later, can
be the temporary controls. The difficulty with such a strategy is that
no study of long term effects may be possible. In the same multi-site
context, resources can sometimes be husbanded by studying some sites with
pretest-posttest methods and others using retrospective pretest data
(L.e., recollections at the posttest of how things were when the pretest

would have been collected). Retrospective pretests are rarely to be

recommended by themselves, but in the context where pretest-posttest
measures at some sites confer validation, their use can be readily

justified.

1Campbell, D.T., and Boruch, R.F. Making the case for randomized
assignment to treatments by considering the alternatives: Six ways

in which quasi-experimental evaluations tend to underestimate effects.
In C.A. Bennatt & A.A. Lumsdaine (Eds.), Evaluation and experience:
Some critical issues in assessing social programs. New York: Academic

Press, 1975.
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It is impossible to say how we would measure outcomes when none
are clearly known yet. But the measurement of outcome variables and all
important, presumed moderator variables is called for. The more the
measures of each construct, the bettar. Otherwise, one works within a
mono-operationalist framework that makes difficult the analysis of causal
mediation.1

Where pretest and postteat observations are appropriate, many of
the data needed from individuals would be collected by interviews and
questionnaires administered by the local collectors. In the university
context, literacy should not be a problem, but it will be in the rual
development context where less dependence can be placed on certain forms
of questionnaire administration. Among other things, these interviews
are ugsed to assess learning, attitudes, perceived changes attributed to
the system, perceived benefits, perceived drawbacks, ways to improve the
system, as well as any new communication patterns that are useful in
their own right but also help measure diffusion.

Sometimes, records may be available that, after probing for
validity, seem useful. These could involve, for example, grades or types
or weights of farm produce. If one wants to move to behavioral outcomes,
and archives are not suitable, direct observation will be required. This
can be expensive, and so much probing of local data collection possibili-
ties will have to be carried out before a telecommunication system is
implemented.

Data quality will be increased by training (including mock inter-
viewing), feedback among dxta collectors, supervision by host country
residents, and by EMC staff visits. Reliability checks can also be
conducted between observers. While reliability is only one component
of validity, it is a useful diagnostic tool for pointing to situations
where invalidity is likely. Separate validation substudies may be useful
at the very first sites studied, just to be sure. Invalid data will, of

course, prejudice any evaluation.

1Joreakog, K.G. and Sorbum, A, LISREL IV: Analysis of Linear Struc=-
tural Relationshipsa by the Method of Maximum Likelihood: User's Guide.
Chicago: International Educational Services, 1978.
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, In summary, the social impact evaluation effects and impacts we
have outlined will require data collection efforts that take place at
different times:

e A formative period between when a site is chosen and
telecommunication facilities are set up. At this time:

== local staff are recruited and trained,

-- the purposes of the project are assessed as one
major means for specifying possible effects and
impacts,

== local administration, history, and social relations
are explored in their own right and to specify
factors that may condition the effectiveness of the
treatment,

-=- control group possihilities are assessed, and

~-=- "independent variables" are provisionally decided
upon.

® A pretest is carried out. This taps into the knowledge,
attitude, reported behavior, and behavioral issues that
emerge as possible social outcomes, and may itself
suggest new issues.

e A monitoring capacity is implemented when the teiecommuni-
cations system is set up. This is to provide rapid feed-
back on users and use patterns for the local systems'
personnel during the initial shakedown period. It will
also serve to "green" on-site data collectors.

® Extensive measures of implementation are made, at the
minimum, at two other times. Local data collectors are
responsible for the quality of records logs which are
useful for many purposes, including the description of
usage patterns over time, clues as to why usage fluctu-
ates, and as fallback experimental design options should
the control groups not be secured or maintained for the
duration of the study.

® Reqular meetings are held between data collectors, host
country professionals, and, sometimes, involving EMC
staff. The purposes of this are data quality control.

® Posttest measurement is carried out. This is done by
interview and questionnaire on all (or a sample) of the
members of target groups.
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® Records and archives are checked to see what extent they
meet data requirements for some of the study's specific
purposes once these have been analyzed and agreed upon.

® Data collectors at all levels of authority will provide
logs, and ba interviewed about, novel uses and effects
that they have observed. Tris will be done at three
times so as to raise their consciousness to methods and
issues and so as to impress upon them the importance
of watching for the unexepected.

5.4.3 Analyses and Outputs

This discussion is in two sections: descriptive and inferential.
It pertains only to inferences about individual projects and not about

commonalities between projects or about the program as a whole.

Descriptive Analyses of Users

Multiple regression techniques will be used to characterize
telecommunication users and to differentiate them from non-users.
Factor-analytic techniques are appropriate, probably discriminant
analysis.

Simple counts will be made of each of the reasons for non-usage,
and these will be aggregated into whatever categories make sense.

Descriptive Analyses of Usage Patterns

Multiple regression techniques will also be used to characterize
users by the frequency and patterns of usage of both the system as a
whole and any components. Special attention will be paid to the time
changes in user groups, including unplanned users. The latter are
important for examining part of the diffusion issue.

Simple counts will be made of the different purposes to which
telecommunications are put, and graphs will be drawn to illustate any
temporal shifts in purpose. Such graphs may be disaggregated by charac=
teristics of students or farmers. Individuals will be assigned usage
scores, if possible, based on some composite of the frequency and appro-
priateness of us. ge. In practice, only the former may be possible.

Anecdotes and counts of unplanned usage will be collected, and

analyses of the reasons for these will be offered.
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Analyses of Effects and Impacts

The preliminary descriptive data analysis will éive sample sizes
and attrition rates. Also, the outcome variables will be factor-analyzed
to determine which items behave abnormally and which deserve to be
retained and added to particular scales. Pretest-posttest correlations
will be computed within treatment groups, and treatment and control
groups means, standard deviations, and reliabilities will be inspected.
The more similar these are, the more confident causal inference will
generally be.

The inferential analyses are likely to take the form either of
reliability-adjusted analyses of covariance (ANCOVA) or structural
equation modeling (LISREL). Which of these related techniques is used
depends on many factors not yet known, including the degree of knowledge
of selection processes, the availability of proxy measures, etc. These
analyses will provide best estimates of the form: "The effect of X on Y
was « . « »" The X's will be telecommunications variables, and the Y's,
effects and impacts of importance. The outputs of such analyses feed into
the benefits component of cost-benefit analyses.

Since effects may be conditional on characteristics of individuals
and settings, it is useful to explore the personological and situational
conditions under which telecommunication possibilities are successful.
This means that, in the initial planning period once the sites are known,
a list of measurable personal and situational constructs should be
developed. Once measured, these can be entered into the analysis as
stratification variables in ANCOVA analyses or as interaction factors in
multiple regression. Such analyses will, for instance, indicate any
differences in the distribution of benefits. 1If the experimental-control
contrast breaks down, internal analyses will be conducted constrasting
the effects on high- and low-level users of the system. This will probably
also be in the form of reliability-adjusted covariance or treatment-effect

correlations.
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Since effects may be discovered by observers and not planned for
at any of the sites, including later ones, such possible effect can,
however, be discussed in terms of the qualitative evidence that is in
favor of the proposition and helps rule out alternatives. Often such
evidence will involve syntheses of field notes, reports from interviews

with respondents, and so forth.

5.5 Institutional Analysis

The purpose of this part of the evaluation of the RSP is to
examine the effects of the program on the operations primarily of parti-
cipating institutions. The institutional analysis will examine two
major effects: 1) the effects of the RSP on the relevant institutions
and their stability, effectiveness, and role in development, and 2) the
effects of institutions and their behavior on the success or failure of
the RSP. Each ministry or other national institution in most LDC's
typically is composed of numerous services, divisions, and bureaus, and
extends from the national level downwards via regional, provincial, and
district levels to the village. At the village level, the ministries
are represented in other forms, such as by rural health clinics in the
cage of the Ministry of Health and agricultural extension offices or
university campuses in the case of the Ministry of Agriculture. Also at
the village level (and other levels), each agency performs a variety of
gervice activities, most of which contain educational components. One
way of visualizing these relationships is shown in Exhibit 5-5.

The aim of the institutional analysis will be to obtain a solid
understanding of the organization of each user institution, its mission
or goals, its service activities, the principal actor-, and the flows of
informaticn and resources within and among the institutions. Three
types of institutions will be observed:

1. Local on-site institutions, e.g., village clinic,

or school.

2. National institutions, e.g., Ministry.
3. International satellite institutions, e.g., INTELSAT.
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Exhibit 5-5
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Additionally, as indicated in Chapter 3 above, we shall be sensitive to
insitutions that may not be directly impactad by the RSP but which, just
the same, may receive indirect impacts.

In what follows, we attempt a fairly comprehensive list of the
kinds of questions that have to be answered to deal with the two major
areas of institutional analysis indicated above for the RSP. 1In any
given project evaluation, only some of the questions that follow would be
relevant or worth exploring. The selection of the particular questions
that are of high priority can only be done with any degree of confidence
after the pilot project site is chosen and the basic implementation plan
made. For example, one set of institutions listed above is international
satellite institutions. That would be an important topic in an area
where the satellite used was from INTELSAT, but might be totally skipped
or dealt with in a cursory way in a project where a domestic satellite is
used, such as in Indonesia. Similarly, a multi-functional integrated
development project, such as is under consideration for the Philippines,
would require attention to international co-ordination and relations,
while a purely educational project, such as is being considered for
Indonesia, would not require as much attention to that topic.

In general, when a project has been identified, Abt Associates,
in consultation with AED, will seek to identify those particular institu-
tional arrangements involved which are likely to be important to project
success, or sensitive, or troublesome, and also those institutions which
the project is seeking to develop. We shall then select the subset of
questions that need to be systematically answered by data collection.
Other questions, which at first glance may not seem relevant, will be
kept in mind, using the full list as a kind of mnemonic, in case they turn
up as important.

For the program evaluation, those questions will be dealt with
which have turned out to be parts of recurrent patterns in the project
evaluations. Ancther distinctive feature of the institutional program
evaluation, in contrast to the project evaluations, is that the

questions need to be dealt with not just in the form of reporting what
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happened, but also in the form of evaluating what institutional arrange-
ments seem likely to be effective in future satallite programs in develop-
ing countries. We shall attempt to generalize about such matters as

what kinds of arrangements between the telecommunications authorities

and the substantive ministries work or create problems, what kinds of

on-site staffing and organization are necessary, and so forth.

5.5.1 Questions to be Asked

The questions to be asked as part of the institutional analysis
are all cross-cut by three overarching questions which arise out of the
general theoretical literature on institutional research are;

e Did the institutional effects occur because of the

project that was implemented or because of the
novelty of the sjituation itself?

® When in the process of project implementation did
certain institutional effects occur?

@ Why did observed institutional effects occur?

One of the recurrent problems in institutional studies is the
frequent dominance of what is known as the Hawthorne effect, i.e., the
fact that the conduct of an experiment itself represents such a motiva-
tional perturbation in the situation that it, rather than the specific
contents of the project, makes the measurable differences. It is,
therefore, essential to consider whether the observed effects of the
project, or the effects on the project, were effects relating to the
satellite communications activity itself or effects relating to the fact
that this was a novel or pioneering activity.

Institutional changes evolve. In any change, there is an initial
period of resistance. Over time, the change may become institutionalized
and perhaps also routinized. For this kind of process to be recognized,
it is essential that events be tracked in their chronological context.

Every question should be treated as an open-ended question to
which the query, "why" should be appended. Because of the complexity of
institutional interaction, the institutional analysis will require

probing of the particulars of each case.
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Questions About Effects of the RSP on the Institution

Acceptance of the RSP. A priority question in every project

concerns how the institutions being studied came to accept the RSP. Was
there resistance to the RSP? If so, we need to know of what nature, how
attitudes changed over time, and what events accounted for the change of
attitudes. what did the institution expect of the RSP? Later on, we
will wish to take note of whether those expectations were met, dis-
appointed, or chirged.

Effects un organizational behavior. One of the measures of

success of a project will be the extent to which it improves the func-
tioning of the organizations involved in it. One of the respects in
which a change could occur is in the degree of decentralization of
initiative that takes place and, conversely, in the extent to which the
center is able to exercise leadership. Satellite communication could
change the balance either way, and in so doing could be either positive
or negative in its consequences. We therefore will want to know such
things as whether the RSP was accepted actively or passively (i.e.,
ordered from above.) To understand the process of change, we need to
take account of what the original structure was: Was it vertical-
authoritarian, cooperative, or decentralized? In what direction did it
change? What proportion of RSP descisions were made on the site and
what proportion centrally?

In many projects, one of the purposes will be to change the goals
of the organization. In others, such a change may occur even if unin-
tended. Thus, we need to ascertain what the original goals of the
institution were, whether they changed under the impact of the RSP, and

how.

Institutional learning. Demonstration projects ara not ends in

themselves. They are significant only to the extent that they lead to
learning and immitation by the institutions to which they are addressed.
For example, does the telecommunications administration (outside of the
personnel directly involved) pay much attention to the project? Do they
come to see it as ¢ new type of service to be offered to other possible
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customers? Db they learn to use the system? The sams question would be
asked_for‘oﬁher relevant ministries in the government. Wg‘will_g}éojf
want to ascertain whether, among the system users themséLﬁéé.fpéﬁ;é;t?érQ5::
of collective problem solving developed. . L

Institutional change. New organizations may déveiop'as a £§§Qi§

6f the project in a country, in which case we would wish to descfibéifhe
objectives, structure, and events in the new otganizations. After a

time, the new organization may remain more or less permanently, it may

be absorbed by other units, or it may disappear. Also, existing organ-
izational units may grow or decline in size. To track these developments,
we will wish to have information about the changes in the numbers of per-
sonnel in fhe different units and also about shifts in the budget. These
matters are discussed below in relation to data collection methods.

New skills may develop as a result of the RSP. As a result,
there may be changes in the balance of power between technologists,
substantive specialists, and administrative personnel. This, in turn,
implies change in the balance of recruitment and in training among kinds
of personnel. %These are matters to be studied whenever there are major
changes in institutions as a result of the RSP.

Furthermore, the satellite project may have important effects on
the institution's self-confidence and prestige. We would also want to
examine how the satellite service changes or improves the functioning of
the institution. )

In all instances, it will be important to keep track of how
often the institution uses satellite communications. Sometimes, these
uses will be substitutions for communications that used to be made in
other modes, e.g., travel, mail, messenger, or phone. It will be
important to track these substitutes, just as it will be important to-
ascertain the extent to which the satellite project represents a new

function for the organization.
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} The use of the satellite may well reflect advantages and dis-
advantages perdeived by the users and user institutions of the satellite
communication over the method preQiouslykused. These advantages and
disadvantages may include time savings, money savings, and changes in
work Btyle or work environment. The satellite project may produce
changes in levels of effort and discipline. Perhaps self-requlating
systems develop. If so, how? 1If not, whaﬁ is the pattern, e.qg.,
passive dependency? = ! "_-: B ,

Organizational Change. We might productivély exaﬁine the

effects of a project in a site on the structure of the relevant organiza-
tions. We shall examine the table of organization from before and after 
the project's inception and ask: Did a parallel organization develop
(such'as one which separates satellite usere from "traditionals")? How?
Wha£ changes occur in who works with whom, and in the influence structure .

of the organization?
Reporting Practices. Changes in reporting practices as a result

of implementation of a satellite system also are of importance in our
institutional analysis. Frequently, such changes go hand-in-hand with |
organizational change while other reporting changes may occur informally,
regardless of organizational stability or change. We shall examine the
change in who reports what to whom with what fvequency.

Organizational conflict. In looking into whichever of the above

issues are important in any given project, it is important not to neglect
the fact that there can be negative as well as positive outcomes. Much
of the literature of evaluation of institutional change is concerned
with the identification of unanticipated consequences. What follows is

a list of questions about some of the more common such consequences. '

e Did the increment in communications create overloads
or bottlenecks because of incremental exigencies for
which the organization was not prepared?

‘® Were units or persons bypassed or reduced in status?

e What conflicts occur as a result of the satellite
activity?
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,o‘lWere informal or latent functions of the previous
" ‘communication system lost with the use of the more
advanced system?

'@ To what extent do the injured personélred¢ﬁfdnd;
' express their discontent in: R

-=- Non-cooperation,

-=- Lowered performance,

Factionalism, »

-~ Sabotage of the system, : .
== Diversion to other activities, and
-= Adverse opinions?

5‘0 What kinds of resistance to change are observed?

,‘d Was it necessary to develop new bureaucratic
methods in order to achieve successful results,’
or did the existing protocols work well?

Qpestiohs About the Effects of the Institutions on the RSP

We have discussed cbove one of the two main topics of institu-
tional analysis, namely, the effect of the RSP on the institutions |
involved and those indirectly affected by it. We turn now to the
effects in the other direction, namely the ways in wich the institutions
involved in the project help or hinder the successful conduct of the
RSP.

One of the major questions is whether an adequate infrastructure
is provided by the local government to allow for the introduction of
needed changes. In all cases, we will be concerned with the ways in
which the institution helped in the conduct of the experiment and what
individuals or units in the institution were supportive. Wwhere they the
ones directly involved? What was the attitude of superiors on site, at
district level, in the capital?

In this regard, we shall also examine how conscious the central
agencies of the operation were of the project in the field. Did they
keep track of the project? How did they learn about the project's
status? Through what channels? Did they feel it to be a threat in any
way? If so, how?
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f: There are various ways in which organizations can be supportive.
They can manifest interest and enthusiasm. They can engage in actual
'wo:k or.participate in activities. An activity of particular importance
in some projects for which preprepared software is needed is software
pfoduction. What software planning and development was thought akout or:
donetby the central institutions? If they had such responsibilities,

did they meet them? If not, why not? How far did the experience of the
RSP make these institutions feel that there is such a need or role for
themselves? ‘

Another critical tequirement for sﬁpﬁortvof the RSP from local
and central institutions ie money. We will, of course, need to ascertain
whether the money needed during the project and planned for was actually
provided on schedule. In addition, we shall examine how far the relevant
organizations assumed responsibility for planning for funding after the
term of the pilot project. How conscious were the authorities of this
from the beginning? What happens when they have to face up to the

issue? ”
Another kind of support which the institutions have to give fof o

the future, in some instances, is technical planning for future satellite
configurations. How far are the lessons and possibilities found in the
RSP taken into account in national and international planning for futurev
satellite development?

Institutional support of the RSP will not come out of sheer
altruism. There will always be some institutional need that generates
whatever support is given. We shall attempt to ascertain what ihstitﬁé
tional needs led to support.

Just as we noted above that negative consequences of the RSP
had to be taken into account in parallel to the positive ones, so here’
too, we emphasize that institutional obstructions to the RSP have to be
noted, along with ways in which institutions helped. We will, of
course, in each instance seek to identify what units or individuals were
obstructive, and, regarding them, answer questions in parallel to those .

above about support. Obstruction, of course, can come from persons and
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units'quagéd in the satellite project in-country, or ones engaged in.
similar activitieo‘ond tesentful at not being included in tho project
actioitiés, or ones not engaged in the project and.soeing it as threaten-
ing~toktheir related activity. opposition can also'coﬁe ffom those
included in the exporimont'boﬁ in a losser‘role than in the previous
mode of organization. In oach caoo'where we are observing opposition or
obstruction, we will wish to know how individuals were obstructive, what
negativa attitudes were oxpressed, whether there was factionalism or |

failure to perform, and what inétitutional needs led to obstruction.

5.5.2 Data Requirements and Data Collection Mechanisms -

Data on institutions are more complex and less systematio'thonl
data on individuals. It is not irrelevant that the most hiotoiicol'aﬁdi
least formal kind of economics is called "institutional economics." A?{
survey of individuals can proceed on the assumption that each individuol
counts as one, and so each is asked the same questions, and the answers
are then tabulated. In a study of institutions, there is no such
uniform unit, as organizations are very different from one another. Thus,
fewer institutional data are collected by routine repetitive observations,
and much more depends on sensitive observation by a person Qho understands
what is going on. It is in that sense more anthropological or historical =
than most of the other data required in this evaluation.

Since the questions to be asked differ with the content of each:
project, so do the data requirements. However, following the same  >1
procedure as above, we list the full range of data requirements, soﬁo o:
vwhich would apply to virtually every case, but some of which wooldkoe‘

relevant only in some instances.

Time Series Logs

There are two types of regularly logged dato,whichlwill»oo bf}
considerable value to the institutional analysis, financial books and

records of use of the system.
Financial books. We assume that it will not be possible to

obtain access to the regular books of the agencies involved in the
experiment. For one thing, in rural developing areas it is unlikely
that usable books will be kept. Many activities will be conducted on

unrelated accounts. Thus, if the local village chief, nurse, or school
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teacher does eometh;ﬁg for the experiment, there is likely to be no
regular accounting of eegmente of his or her salary. Furthermore,

many of the books wiil be kept in the dietrict headquartere end will‘
aggregate many activities with thoeevof the projectQ Therefore, it will

be necessary to keep a simulated set of books in which recorde are kept

of time put in and equipment used, and then estimatee made of the likely

cost of these. RO SO
To do that across the board would be far beyond the possible’

scope of this project. However, where it becomes releventvto oqr.needs
to estimate the costs being incurred, we can do so by'oalcuietihg the3
cost of egquipment and estimating the labor used in sampling periods

(multiplyiﬂg that by the average payment received by persons of theo:'

different skills.)
Activity logs. Records will be kept of activities in eample

periods. These will include the number and characteristics of the
persons involved and also what they do and how it is carried out.
The specific content of the logs has to be specified in connection with
the particular activities in any given project, but the following are
some of the kinds of data that may be collected. (For this illustration
we use the word "session" to describe an event in which a number of
persons are telecommunicating; the word necessarily suggests only one of
the kinds of activities that may take place.)
Attendance at each session,
Social composition of the attendees, by age, sexr

pocial status, location of origin, etc.,
Identity of the persons conducting the eeseion,
Duration of the session,
Deviations of the session from the work plan,,

Technical difficulties encountered, and
Attention by the participants.

fﬁiximum use should be made of administrative records that are kept in
the normal course of things, e.g., clinic treatment records or class
attendance records. This would be both less obtrusive and less costly

than special data collection efforts instigated by the RSP itself.
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Organization Charts

‘ - To track the changes that take place in the structure under the
impa¢£ Oflthe RSP, organization charts should be prepared at times that
there is a major change, as well as at the beginning and end of each '
project. Numbers of personnel at different boxes on the organizatioﬁ

chart will need to be recorded.

Observation and Interviews

The most important institutional‘data will arise from observations
and interviews by observers who are on the spot throughout the period of
the project, particularly at the local level. At the local level, this
means having persons collecting the data who are close to what is going
on in the field. We discuss the problems of their recruitment, selection,
and training below. Here we discuss the data they should be collecting.

Periodic interviews with key people and small samples of user
populations will provide much useful data. The pacing of interview
waves would depend on the pacing of the project itself. A typical
pattern might be to have interviews at the beginning, at periods of
about every six months, and at the end. 1In an educational experiment,
for example, the primary user groups would be students and faculty. In
an agricultural experiment, the primary user groups would be farmers.

In the best of all possible worlds, there would be an observer
present all the time at each location where there is a satellite project.
That is obviously impossible given the nature of the program and budgetary
constraints on this contract. For example, some projects may take place
in many scattered locations. Others may involve use of the telephone at
random times as the user desires. Wwhat is possible is to arrange for |
part time observation in a sample of locations. Some of the project
observers will be "stringers" on a continuing arrangement with the project-
Some will be project participants who will collect data as part of their

normal duties. Some may travel into particular locations on a few
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occasions, but that is expensive and cannot be done often. The exact
pattéfh ﬁiil'depend on the specific project, its location, and thef.
hatﬁfe,bf the available on-site observers. The observer's rolgiwiili
be to keep his eyes open at all times and, as occasion offers, taik £o
persons involved in the RSP. Systematic records will be kept of these -
occ&sional conversations and obserwvations as well.

At a field site, a local person (or if the experiment involves
quite distinct activities--such as agriculture and health--more than
one) will be hired as a part time interviewer/observer. Such a person
should have more than average education and may be a school teacher, a
social worker, or an extension agent. ULiteracy is essential, as is
integrity. Local observers will be selected cooperatively by both EMC
representatives and a host country supervisor, such as a senior social
researcher from the project country. For the sake of local level
cooperation, local leaders will also be asked for advice on the selection
of on-site observers. This is necessary to assure that the observer has
both the necejsary reportorial skills and acceptability in his community.
Given language and cultural sensitivity problems, choice of local
observers by both EMC and in-country social researchers will go a long
way to assuriny that data collection is carried out wisely and well.

On site, the interviewer/observer may hire additional observers
to collect routine observational data. These persons may collect data
as an adjunct to their normal job. For example, an admitting nurse may,
for a small fee, keep a running tabulation of the number of patients who
come in with a certain type of problem.

The training of observers is critical and will be done at the
time that Abt Assoclates representatives are in country. Given languaée
and cultural problems, the actual training will be done by bilingual
{(where required) personnel, either a senior in-country researcher or a

U.8.~based expert on the country and its language and culture.
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Manual for Interviewer/Observers

- An extremely simple manual will be prepared explaining to the
interviewer/observers the nature of the study, the importance of honesty
and accuracy in reporting, lack of any judgment as to what is a right
answer, the techniques of non-directive interviewing and observation,
and the details of each instrument they are to fill out. The manual
will be translated into the working language. A skeletal manual will
be developed in English early in the course of the EMC which will then
be amenable to amplification rapidly when specific projects and project.

countries are decided on.

Use of the Satellite System for Monitoring Observers

Even with the best possible recruitment and training, there will
be a difficult problem keeping isolated on-site observers motivated and
informed about what is expected of them. Also, there is the problem of
obtaining timely, reliable reporting. These problems can be vastly
ameliorated by the very nature of the program being evaluated. The
satellite communication system can be used for teleconferencing among
the interviewer/observers. Obviously the teleconferences cannot be used
for eliciting sensitive information, since the communications will be
overhearable. However, simple factual reporting can be obtained by
interviewing the interviewers over the satellite, and those who have
failed to report on time can be put under some pressure by querying in

the teleconference.

Debriefing of Observers

Some kinds of information will be too subtle to be effectively
reported by interviewer/observers. Their writing skills may also be '
inadequate for these purposes. However, they will frequently know the
answers. Consequently, these observers will be carefully and periodi-
cally debriefed in order to obtain the full benefit of their on-site

experience.
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Unobtrusive Observation

Fairly standard off-the-shelf hardware, like the equipment used i
in cdfporations to keep track of phone traffic and billings, is readily
available and will provide a wealth of easily collectible information
abocut system utilization, such as what locations called other locations,
how often, and for how long{. Without intruding in any way into the ‘
priVacy of communications, a great deal can be learned about institutional
change by looking at the patterns of flows from these unobtrusively
obtained data. | k

5.5.3 . Analyses and Outputs

The purpose of the institutional analysis is threefold: 1)‘to
proVide periodic feedback of RSP performance and acceptance to AID, the
AMC, and the user institutions; 2) to support explanations for the relative
successes and failures of the RSP; and 3) to suggest ways in which future
RSP's might be implemented more smoothly. Essentially this task is per-
formed by drawing unbiased conclusions from the available data pertaining
to the institutional process, applied to each user institution. Most
likely, the AMC would perform some ongoing process analysis of the RSP as
well, but only by combining the efforts of both contractors in a coopera-
tive arrangement which maximizes in-country presence can a useful
process analysis be conducted. The success of the institutional process
analysis also hinges on the quantity and quality of information provided
by the in~country observers and host country counterparts.

The analyes will be geared to answer the questions raised in
Section 5.5.1 above, and, therefore, they need not be discussed in great
detail here. 1In brief, the analyses can be summarized as taking two .
predominant approaches, qualitative and quantitative. While the
methodology associated with the institutional process analysis will
be be largely exploratory, it need not be strictly qualitative. Careful
network analyses, and tracking of resource and information flows,

for example, are analytical activities that can be carried out.
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,'-The task‘of drawing overall conclusions regarding the

impacts of the RSP on the user institutions and vice versa will involve
quantitative analyses of data pertaining to the institutional impact ,
questions discussed above, as applied to each user institution. Perhaps
the most difficult impact questions to answer will deal with identifying
RSP impacts among institutions as opposed to within each institution.
In mény developing countries, there is a considerable amount of communi-
cation and cooperation among agencies dealing with health, educational,
or agricultural programs. While impacts among direct user institutions
should be discernable from the data, indirect impacts of the RSP on
institutions only remotely connected with it will be more difficult to
discern (as will identification of the institutions themselves) and will
have to rely heavily on qualitative observer-supplied information.

The two basic analytical methods to be employed in the institu-
tional impact analysis are a time series analysis of monthly administra-
tive and service penetration data and a nonrandomized control group

comparison between changes in service delivery levels in RSP units and

non=-RSP units.
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6.0 TWO HYPOTHETICAL PROJECT EVALUATIONS

~ The purpose of this chapter is to provide illustrations of how
the evaluation plans discussed in Chapter 5 will be applied. The
illustrations are based upon hypothetical rural satellite communications
projects in two developing countries, Indonesia and the Philippines.
The hypothetical applications are not entirely fictitious: at one time
or another AID and the AMC have discussed the possibility of implementing
RSP pilot projects in each country, and the descriptions below are based
as much as possible on those discussions. At the same {ime, we have
added considerable detail, drawn mostly from descriptions of actual,
similar projects conducted elsewhere. The hypothetical applications,
therefore, are realistic enough to serve as a basis for illustrating how
our evaluation plan in each of the five areas of concern -- technological,
financial, economic, social, and institutional -~ might be played out if
they were put into operation. The background descriptions of the countries

and their communications systems are accurate.

6.1 Indonesia: A Hypothetical Project Evaluation

The Indonesian archipelago extends across across the equator for
a distance of 3,200 miles, or one eighth of the earth's circumference, from
a point just north of Australia on the east to its western extremity,
west of southern Thailand. The country is composed of 13,677 islands, of
which over 7,600 are unnamed, and of which only about 1,000 arzs inhabited.
The largest islands are Kalimantan, Sumatra, Irian Jaya, Sulawesi, and
Java. Indonesia's population in 1980 was about 150,000,000 people, making
it the fifth most populous nation in the world and the most populous |
nation in Southeast Asia. Most of this population is concentrated in -
Java, the fifth largest island (about 85 million population) and Sumatra
(about 23.5 million population). 1Indonesia is an important member of
OPEC, with a total crude production of 1.5 million barrels/day of which
about 1.0 million barrels/day are exported. Indonesia's recent rapid
economic growth is based primarily on the export of raw materials, mostly

oil and timber. Problems persist in the distribution of this economic
growth.
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Indonesian Telecommunications

The national telephone system is operated by Perusahaan Umum
Telekomunikasi (PERUMTEL), a government agency. Indonesia was an early
member of the INTELSAT organization. 1In September, 1969 its interna-
tional earth station in Jatiluhur was put into operation with the Indian
Ocean Region INTELSAT III. The Indonesian domestic satellite system ==
PALAPA -~ was put into operation in August, 1976, shortly after the
successful launch of the first PALAPA spacecraft in July 1976. A second
spacecraft was launched to provide backup and additional capacity in
1977. Two new and improved PALAPA satellites are now being built by
Hughes Aircraft for launch in 1983 and 1984. The initial set of 40 earth
stations for use with PALAPA went into operation in August 1976 ~- a

master control station at Cibinong, near Jakarta; 18 main traffic stations;

and 21 light traffic stations, distributed throughout the country.
Shortly after the system began operating, ten small user-located earth
stations were added to the system, and additional 5 meter diameter
stations have been added to the system so that the total number of earth
stations operating with PALAPA in Indonesia had reached about 200 by the
middia of 1981. Seventy-five of these stations were manufactured for
the Indonesian military by three separate Indonesian telecommunications
companies. Additional small earth stations are used by Indonesian's
neighbors for domestic communications by means of leased PALAPA trans-
ponders.

The INTELSAT organization has approved the use of the next gener-
ation of PALAPA spacecraft for international regional communications
under certain conditions.

The PERUMTEL telephone network is undergoing a period of rapid.
expansion due to the stimulus of PALAPA. As of Januvary 1979, the number
of telephones in Indonesia is reported as 392,563; and of these, 129,174,
or 33%, were in Jakarta. The total investment in ground distribution
facilities in recent years dwarfs the investment in PALAPA and its earth
stations. Nevertheless, the availability and quality of voice communica-
tions outside of Jakarta (and sometimes in Jakarta also) is limited.

This problem, common to all developing countries, has encouraged the

addition of small user located earth stations to the system.
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f'In‘1980,'PERUMTEL, in cooperation with the UNDP and ITU, began an
experimental satellite data network project to provide public data

services to the business and government sectors of the economy. The

system now being implemented involves large numbers of small user locaicu

earth stations and an electronic mail message service.

Indonesian RSP Project1‘

The planned Indonesia Rural Satellite Project will take place
within the framework of two sets of institutions of higher education:
The Indonesian teacher training colleges, IKIPs (especially the two at
Ujang Pandang and Manado) and the eight member campuses of the Indonesian
Eastern Islands University Association (EIUA) in Ujang Pandang, Manado,
Banjarmasin, Sarinda, Jayapura, Ambon, and Manokwari. The Association
was created in 1976 to foster cooperation among the institutions and
generally to improve postsecondary education in the region.

The member campuses are of very different size (ranging from
10,000 students at Ujang Pandang's Hasanuddin University to less than
2,000 at some of the remote campuses) and have different specialties and
strengths. In addition to its educational mandate, the college system
has a major role to fulfill as a resource center for the region's other
development programs, especially those pertaining to agriculture.

Because of the scattered campuses, the lack of other communications
infrastructure among the islands, and the presence of the Indonesia-owned
PALAPA satellite, a satellite-based system is seen as offering major
benefits to the higher education system for the Eastern Islands.

The concept for using the satellite system involves four spheres
of activity: (1) the external classroom, which includes both courses
conducted for credit and tutorial assistance; (2) curriculum development;
(3) continuing education; and (4) administrative/information exchange.

In the external classroom, students at all campuses will take credit

1This case description is a hypothetical comp2site project formed from
information obtained from AED on the actual Indonesia project as it is
now evolving, plus descriptions of other ongoing, university-based
satellite communications projects.
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ccurses by satellite, registering with the center for courses such as

land tenure, sociology, agronomy, etc., and meeting via satellite with

the course lecturer and other students at scheduled times. Special
individual tutorial sessions with the instructor may be scheduled through
the regional center. The continuing education experiment will focus on
teacher training but will also include community course offerings in
contemporary problems, nutrition, and home economics. The administratiVe/
information exchange experiment willvinclude regional administrative _
meetings, staff meetings, and administration of finances, and will expe-

dite requests for information on course enrollment, equipment availability:

textbook ordering, and the like.

" The capabilities of the system will include two-way voice trans-'
mission between terminals located at the various campuses; teleconfer-“
encing among groups of terminals; a rudimentary message system with two
terminals (one for backup) at each earth station using an experimental
PERUMTEL electronic mail system; and a radio transmitter linked to each .
ground station to allow broadcasting of lectures to conventinal VHF

receivers.

6.1.1 Technological Analysis

The technology evaluation portion of this project does not differ
substantially from the evaluation guidelines provided in Secion 5.1 above.
An interesting feature of the Indonesian situation, however, is the pre-
sence of firms capable of manufacturing ground station hardware. This
capability may substantially reduce the project's dependence on imported
equipment and may also imply the existence of a pool of trained (or
trainable) operating and maintenance personnel. Special emphasis, there-
fore, can be given to those parts of the evaluation (especially Questions
A7, B4, and C5) which deal with the interaction between the project and

the national infrastructure.
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The use of satellites in the RSP projects, in Indonesia and
eléewheré, makes pdssible a'powerfﬁl data gathering tool not ordinarily
available tb a projeét”évalﬁation. Satellite communications by its very
nature provides a broédCasE capability not present in conventional
communication systéms. That is, since a satellite transponder will
broadcast down any signal transmitted to it in its active frequency band,
that signal may be received by any earth station(s) to which the signal
is sent. Thus, a major portion of this evaluation program will be
planned around a central monitoring satellite earth station which will
listen to all transmissions in the band assigned to the RSP project and
which will record and analyze these transmissions. 1In the case of the
Indonesian project, it is likely that the monitoring station can be the
existing PALAPA master control station at Cibinong. But one immediate
activity of the evaluation project should be to determine the availability
and suitability of the Cibinong station for this activity.

Such a monitoring activity inevitably brings up the question of
privacy and information security. We note here that this concern is a
factor of much less importance in the Indonesian culture (in terms of
electronic communication) than it is in our own; it is not felt that the
privacy issue will be a major proklem in the implementation of a project
monitoring earth station for educational purposes in Indonesia. In
addition, the use of fairly simple and secure crypotographic techniques
could be employed by users with special or sensitive data. We do not
expect that such users will be part of this project.

The only aspect of the data analysis for the Indonesia project not
dealt with in section 5.1.3 above is the efficient processing of the data
recorded by the earth station monitor. Since we expect a large amount of
such data, it is important that an efficient data reduction procedure be
employed as soon in the analysis sequence as possible. To this end, we
plan to investigate whether the information can be reduced at the Cibinong
station or whether it will be necessary to transport the tapes to another
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center and process them there. The extent of data reduction will also be
investigated earlf iﬁ(the;evaluation planning process. it will be fairly
simple to use a digital Bystéﬁ‘#o keep track of transmission times and
information types (voiée,ér‘digital). More sophisticated processing with
today's general puipoée smallrcomputers may also be feasible. BAmong the
possibilities to be investigated are automatic transmitter identification
automatic speaker identification, and perhaps even some rudimentary
content analysis. This latter option will depend upon the resources
which can Bensibly be devoted to this aspect of the evaluation.

6.1.2 Financial Ahaiysis

' The financial analysis of satellite use by the Eastern Islands
University Association will seek to determine whether the application of
satéllite communications to a university's needs is financially viable
from the standpoint of the telecommunications authority. The Eastern
Islands University Association plans to use the satellite for external
classrooms, curriculum development, continuing education, and administra-
tive and information exchange. The financial appraisal will determine
whether the revenues obtained from the University for these uses are
sufficient to cover the costs of the telecommunications facilities and to
provide a reasonable return on investment.

Quarterly data on three types of costs will be collected during
the period of project evaluation. We label these direct costs, shared

costs, qnd hidden costs:

® Direct costs will include the initial and maintenance
costs of equipment and facilities on each island, the
salaries of all personnel who are hired explicitly for
the purpose of working with the system, and any other
expenditures that are necessary only for satellite
use.

o Shared costs will include the salaries of employees
who devote part of their time to the satellite project,
or rent for the buildings that house the satellite
system equipment.

e Hidden costs are expenses which would ordinarily be
charged to the project but in the case of this parti-
cular application, are borne or subsidized by the
government or other parties.
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The relevant measure of revenue for the financial appraisal is
the total of all tariffs collected by the telecommunications authority
which are attributable to use of the satellite system. In many cases,
this revenue will he collected separately from any other telecommunica—’;
stions network. Sometimes, however, only a part of a revenue stream will
be attributable to the satellite segment. These data will also be
collected quarterly during the period of project evaluation.

i In addition, annual forecasts of all costs and revenues will he
required from the end of the evaluation period to ten years from the "
starting date of the project. The evaluation team will make extrapola-fi
tions from previously collected cost data and adjust ior.changing costs
of ground equipment and satellite circuits, and changing overhead and
administrative costs that result from changes in general economic condifi‘
tions. Similar extrapolations will be reguired of all revenues. Inxthis‘
case, account will have to be taken of changing levels of usage due to -
different potential applications within the university system, and changes
in the size or composition of the university system.

Data collection methods will range from direct examination of
business records to interviews with users and managers involved in the
application. The accounts of the Applications Management team and the
telecommunications authorities will be inspected to determine, when
possible, direct and shared costs and revenues. Interviews with the
applications management team and telecommunications authorities are
expected to help determine the appropriate proportions in the case of
shared costs, and to determine direct costs and revenues that are not
easily ascertained from the accounts. General economic data on national
income, investment levels, and financial conditions will be examined both
to assist in the forecasting of changes in economic conditions over the
ten-year appraisal period and to determine the appropriate discount rate
for the discounted cash flow analysis. Discussions will be held with
university administration and project management to help establish likely
configurations of the system for the period following completion of the
applications management contract. These data will be analyzed as described
in Section 5.2 to yield:

(1) Discounted Cash Flow (DCF) chart,

(2) Net Present Value (NPVj;, -

(3) Internal Rate of Return (IRR), and
(4) Payback Period
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6410 3 Economic Analysis

The analysis of- the economic impacts of “heyproposed[satellite'
project in Indonesia will be divided, following the'nfinciples‘explained
in Section 5 3, into two parts. ' The first will exemine the effect of the
satellite system on the efficiency with which the university system
fulfills its educational, research, and administrative functions (the _
direct_inpect). The second will examine the influences of the project on
the rehainder of the local and national economy. |

The most important application of the satellite within the
university system is likely to be in the delivery of simultaneous lecture:
to several campuses. The evaluation team will therefore seek to measure
the change in the total resource cost (of personnel, materials, and
capital funds) of delivering one hour of effective lecture time with and
without the satellite facility. The term "effective" is used to emphasize
the need to account for any differences in the quality (as well as the
cost) of conducting classes in the two alternative ways. A more extensive
discussion of the methods of collecting and processing data for such a
cost/benefit analysis is given in Section 5.3. Similar measurements of
impact and effective output will be applied, where possible, to the
research and administrative functions of the university system.

The indirect effects of the university application, such as the
economy-wide impacts of improved continuing education, are far more
difficult to measure. The extent to which courses in areas such as
nutrition and home economics contribute to higher productivity or to a
higher quality of life or health is not well established and cannot be
measured in a straightforward fashion. Similarly, the effect of agricul-
tural education on the level of agricultural output in the region is .
difficult to estimate. Case study interviews with university and community
persons may help uncover some of the more significant, and perhaps
- quantifiable, results. Surveys may allow us to determine which of the

'~ persons taking part in the continuing education program would not have
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“had’ access to such couraea without the. satellite syatem., The character-

istias of such persons can be mapped againat the types of media used so

as to assess which type of media application is likely to target certain_‘

’segments of the population or canvass the largest number of persons in a

given area. For example, it may be found that certain persons are far

more receptive to teleconferencing in small groups than to two-way voice

transmission.
In the long run, it is possible that observable macroeconomic

effects might result from a university based program. 1In the time period
encompassed by this project, however, there is little chance that any
measurable changes could be attributed to the project. The economic
evaluation, therefore, will not deal with the project's effect on

Indonesian economic sectors.

6.1.4 Social Analysis

The social analysis will follow the broad outines delineated in
Section 5.4 above. We shall collect information on users, on the
implementation of the program, on the effects of the RSP on the target
groups, and on the impacts of the RSP, i.e., the effects on the larger
social systems such as the local campus, the university system, or
perhaps the entire province.

We shall begin by ascertaining which undergraduate students are
participating in the program, i.e., which students are taking courses
via satellite. We shall then define the comparison group, namely other
students who are taking the same course or a similar course but are doing
so face-to-face rather than by satellite. Since the universities will
have records on each student, we shall be able to define a comparison
group that is very similar to the group receiving the "treatment," in -
terms of ‘3ize, age, prior schooling, and socio-economic background.
Since the universe of undergraduate students tends to be fairly uniform

and large, it is likely that two similar groups can readily be found.
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'Iﬁfwill'bé_slighfiy'more difficult to identify users and a
comparison groﬁp of non-users for ﬁhe continuiﬁg‘education program.
Again, thé'university will have reéor@s‘on'whd has éigned up for-thgfwf
course, thereby identifying potential users. However, not everyone whbg
has signed up for a course wiil in fact either take it or follow through
to compiétion. This is in the nature'of continuing education. Many of
thOsg‘qhb;deéire to take a course encounter conflicts arising from their
job offothef responsibilities so that they either cannot take the course
at a113of are forced to drop out. The comparison group of non-users
will have to be similar in the sense that they have signed up for the
same course or & similar course as the users, but they expect to receive
instruction not via satellite but directly from an instructor.1

'  For the administrative or information exchange use of the
program, the users will be readily identifiable, as will non-users thaf
can constitute a comparison group. Both groups are likely to be small.

Among the data to be collected will be the number of students
who take satellite-supported courses (both undergraduate and continuing
education courses). If there is a significant increase or decrease in
the enrollment compared with previous offerings of the course, this will
indicate whether or not the target groups are being reached. One will
look particularly for increases in enrollment, as well as changes in the
drop-out rate, compared with times when the course was offered in a
non-gatellite mode. One will also examine these enrollment trends over

time, expecting to see greater effects of satellite courses as they are

‘We shall decide, on the basis of locally available information,
whether the comparison groups ought to be students who take the same ,
course as that offered via satellite or a different, though similar,
course. First, it may not be the case that the same course is
offered in both the satellite-supported and the direct mode. Second,
even if a course is offered in both modes, the differences between
instructors may be so great that these differences may override any
discernible differences arising from the mode of instruction. In
this case, students taking a different course will have to constitute
the comparison group.
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‘presented more often. Another effect that will be examined is whethef
the shtéllite-supported'course appears to draw students from other
courses (as reflected in declining enrollments). This would certainly
be interesting, although the interpretation of the phenomenon may be |
difficult. It may be considered a desirable effect, in that additional
students are attracted to the course (perhaps because the instructor
chosen to give the "satellite" course will be a well known and excellent
instructor). However, an unintended side-effect would be the decrease
in enrollment in other courses. This of course could be due simply to
the Hawthorne effect of the novel way in which the course is being
taught, and so data collection must continue long enough for any such
effect to wear off, for sensible inferences to be made.

We will also collect data on the effectiveness of the course.
This will be done by comparing test scores of students on the final
examination in the treatment and the comparison groups, perhaps aggregat-
ing over time so as to achieve better measurement stability.

Data will also be collected on how many courses are taught via
satellite and whether any courseé originally taught by satellite were
dropped because someone -- the instructor, the students, or the admini-
stration -~ found the satellite mode inappropriate to the course.

The data elements on student users and on implementation in
course presentation can be summarized as follows:

| e number of students in "RSP" course;

e number of students in "comparison" course;
" -9 demographic and socio-economic characterstics of
both groups;
e change in test scores before and after taking
course (may not be available); and o
e change in course enrollments (longitudinal datgﬂneédgﬁl
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These ore'quantifiable data and will‘be'obtained three times: before
the program becomes operative (obviously only some data -~ data on all
students who subsequently take the RSP course cannot be obtained);
several times after the program becomes operative1, and once after;the
program has ended. ‘ -
- In addition to these data, some subjective data must also be
obtained, particularly as regards social effects and impacts of the
program. Although some effects can be captured through test scores, '
others will be obtained through interviews with a sample of students;f
We would attempt to obtain information on changes relating to:
e motivation of the students;
‘sense of accomplishment; :
self-image relative to ability to compete outside
of the university; . :
ease of learning:
quantity of learning;

ability to understand the teacher; and
ability to have special problems dealt with.

In addition, the interview will seek information on students' perceptionsi

of how they operate in the larger society (i.e., possible impacts of the '

RSP), such as changes in:

perceived role of student in his/her family;
perceived role in his/her town/village/community;
perceived role on campus and/or university; and
behavior of others toward self.

Furthermore, data must be obtained on the "administrative" use
of the RSP, i.e., on the extent to which the system is used in order to
exchange data between campuses about such things as enrollements,
payments received, payrolls, accounts payable, utility costs, and the
like. This can be done by asking administrative personnel, particularly
those that deal with financial matters, to keep logs for a stated period
of time indicating their use of the RSP for these purposes. Again, logs

1'I‘he advantage of obtaining data shortly after the program begins is
that some effects will be most apparent then. Even though some effects
may be due to Hawthorne effect and should be discounted, this can
readily be done by means of the later data collection. The early data
collection avoids missing effects that soon become routine, such as
changes in course enrollment.
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should be kept at sampling periods before the implementation of the
system, thfough'inifiﬁtibn of the system, and to the end of the project.
In order to make the logs useful in the "before" period, a determination
of likely uses of the RSP for administrative purposes must be made '
before the system is installed. Otherwise, the administrators will not
know what to enter on their logs. This is somewhat undesirable in that
it cues the administrators to possible future uses and applications

and therefore may bias the response. A possible alternative would be to
forego the log-keeping in the "before" period and simply note the use of
the RSP for administrative information exchange purposes in the "during"
period. Since we are basically interested in use and not in other
derived effects, data on use may suffice. Through interviews with a few
administrators, it may be possible to obtain anecdotal data indicating

whether or not the RSP has promoted efficiency, cost-effectiveness, or

other desirable effects.

6.1.5 Institutional Analysis

Many different kinds of institutions and agencies are to be
involved in the Indonesian Rural Satellite Project besides the nine
campuses of the Association of Universities of East Indonesia. The
project will also involve organs of the national government, from
PERUMTEL to the Ministry of Education, local development agencies (and
other ministries involved in development), and the U.S. Agency for
International Development, its contractors, and subcontractors.

Indeed, the first step in the evaluation will be to enumerate
all of the organizations with significant involvement in the project and
to determine what their role and status in the endeavor will be. Key
organizational questions are: What are the agencies playing a role
in the Indonesian project? Who are the decision makers and how are the
decisions reached in their agencies? What is the history behind the
formation of the Association? What are the Association's main objectives?
How successful has it been to date? What are the strategic missions of

each of the campuses in terms of overall higher education programs in

Indonesgia?
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' Once we understand who the players are, we will need to examine
the relationshps among them. In particular, we wili want to examine
influence structures, flows of information, flows of money, and flows of
other material and human resources. The objective of this analysis is °*
to be able to specify the initial state of a dynamic institutional '
system, comprising a "snapshot" which can serve as a benchmark for
reference and comparison. ,

An early item on the evaluation agenda will be to ascertain what -
participating agencies hope for and expect from the RSP. These goals and
objectives cannot be understood as given or self evident; indeed, it is
reasonable to expect that different organizations -- even different
individuals or units within the same organization =~ will hold differing
views on what is reasonable and appropriate to want (or to expect) from
an interactive telecommunications system. We can identify two important
classes of organizations, the goals of both of which should be ascertained.
First are the organizations and individuals who will actually use the
system, including the Universities and IKIPs themselves and their students
(departments, research centers, etc.); the Association; the university
students and their organizations; the faculties of the various campuses;
development agencies (both local and national, along with local development
cadres); and the Ministry of Education. The second class of organization
that will have goals and objectives for the project includes PERUMTEL,
other interested ministries (e.g., agriculture, health), USAID, and other
organs of national and local: government which are tangentially involved
in the project.

This first part of our institutional analysis will require very
little in-country data collection. Library research on Indonesia as
well as consultation with area specialists should provide necessary
background information on the RSP in the Indonesian context. The
outputs from this first step in the institutional evaluation will

be:
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*“io A descriptive, historical sketch of the background
"to the RSP project in terms of Indonesia's satellite
involvement and its institutional arrangements;

e A list of institutions describing the roles, respon-
sibilities, and goals of the various institutions in
the project; and

h'vo' An initial model of information and resource flows
and structures of authority, reporting, and tasks.
Thiajihitial state "snapshot" will help us to model the dynamics of"
ihsﬁiﬁhtional change either occasioned by, or parallel with, the imp;emén;g
tation of the Rural Satellite Project. ; ' . e
The next part of the institutional evaluation will identify the
agency activities most likely to be affected by the satellite system
and postulate the types of impacts to be anticipated. This can best be
approached through the examination of specific events and activities.
fherefore, before asking what impact the satellite had on the institutions
involved in the Indonesian RSP, we want to consider just what these
organizations did with the capability provided by the satellite. The set
of activitizs below is not intended to be either exhaustive or final;
rather, it suggests the kinds of use that may take place and the kinds
of questions that might shed some light on those uses.

Teaching

We include here all uses of the satellite for the direct instruc-
tion of learners, in the classroom or through distance learning in the
villages. In this regard, past research has shown effective distance
teaching requires very important institutional changes, even more perhaps
than changes in communications technology. Is the RSP used to teach
courses from one campus to another? Which campuses are the senders and
which the receivers? Does the flow tend to be one way or do the campuses
reciprocate? Are certain disciplines or departments particularly eager
to hold or receive "telecourses"? To what extent are the instructors

and students satisfied (or dissatisfied) with the telecourses? Do the
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institutions prov:l._de hdequate support systems for the off-site (i.e., on
another campus) leirﬁer? What can we learn from the social analysis
component of the evaluation that will help us to understand the instituf.'
tional uses of the satellite system for instruction? What changes in
attitudes and perceptions are there as the project progresses? To what

can we attribute these changes?

Institutional Support

In addition to direct teaching, the satellite system can be of
great value in support of instruction as, for example, in the rapid dis-
tribution of text or audio-visual materials from one campus to another.
Do the campuses employ the satellite system to support institutional
activities through the sharing of instructional materials, guest lectures,
data processing resources, etc.? What mechanisms are established to
facilitate this kind of resource sharing and what institutional arrange-
ments tend to impede it? (For example, do the librarians hold electronic

meetings via the satellite to discuss and coordinate resource sharing?).

Faculty Development

In isolated campuses cut off from colleagues and perhaps from
the metropolitan mainstream of research and scholarship, faculty members,
especially those in the smaller, more rural, campuses, may welcome the
opportunity to interact with experts in their fields of endeavor. Do
faculty members use the system in this way? Do some see it as an un-
wanted intrusion, and how do they deal with it? Are there demographic
or other factors which can account for the various responses of indivi~
dual faculty members or are these responses campus-specific? What kinds
of uses of the satellite system do the faculty members find most (or
least) beneficial? To what extent is the 3ystem (both the technical
system and the administrative structures) able to handle the traffic
generated by faculty demand?
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Administrative

The RSP system will be able to handle large volumes of routine
administrative traffic between the campuses. Until the fairly recent
advent of the Association, the campﬁses (except for the one or two
"branch" campuses of larger institutions) had very little opportunity
for administrative communication since each was an autonomous entity.
What levels of administrative communications are necessary to support
the goals and activities of the Association? To what extent does the
provision of a satellite channel stimulate the flow of administrative
communications? How much of this traffic can be seen as “"productive"
and how much is unproductive housekeeping "overhead"? 1Is the communi-
cation system perceived as a boon to greater cooperation and coordina-

tion among the campuses or as a tool for greater centralized control?

Development Support

One potentially valuable application of the telecommunications
system will be to help bring to bear the resources of the various
university campuses in support of rural development efforts. To what
extent are the campuses already involved in rural development projects?
Do local development agencies avail themselves of the new communications
capacities of the campuses to further their own efforts? Does the
system enhance or retard cooperative efforts in development? Do the
faculty use the system for "teleconsultation" to reach out to distant

projects either in lieu of travel or to enhance the impact of periodic
trips?

Feedback and Evaluation

One particularly propiéious use of the satellite system will be
in support of the RSP and its evaluation. Do project staff and consul-
tants avail themselves of the satellite system? Do other government
agencies use the system to monitor field workers and to collect feedback
and evaluation at a distance? To what extent are these uses seen as
welcome help, or on the other hand, unnecessary intrusions? 1Is there a
systematically different view of this issue in the capitol and in the
hinterland?
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We expect to -employ a number of tools and methods to help answer
questions of théykind p6sed above. First, the'technical capacity of
modern computerized switching equipment to maintqin records of the
destination and origin of narrow band traffic will provide inexpensively
and unobtrusively collected data. This will let us know what departments
(assuming a department telephone rather than phones in each offica) on
one campus are in touch with which ones On‘another campus. For teleéon-
ferencing or teaching, system activity logs associated with the terminal
equipment will provide valuable data on the changing patterns of telecon-
ferencing utilization. Diaries or personal logs are rich sources of
information but difficult to maintain and analyze. Nevertheless, they
would provide some valuable information, especially if on-site personnel
are able to explain how the diaries are to be maintained. Short feedback
questionnaires administered and collected by on-site personnel (probably
faculty members) will offer insights into user satisfaction. Treating
the results of a series of such questionnaires as time series data, we
will be able to track changes in user attitudes over time. On-site
observation, either by outsiders or by trained local people, will be
very useful since people may see things which are not reflected in
written questionnaires. Of course, informal interviews with users --
faculty, students, administrators, politicians, development workers, and
80 on == will be conducted at all levels. Unfortunately, structured
interviews by trained professionals are expensive. Given the difficulty
of travel in the Eastern Islands, it may be that telephone interviews or
teleconference group sessions will be substituted for personal interviews.

A chronology of events will serve as the skeleton of a narrative
project history. The "history" will offer a tool for ongoing formative
evaluation and will eventually chart the course followed by the users-
and other key actors in the Indonesian RSP. Interview and questionnaire
data will also be useful in improving the quality of services provided
by clarifying precisely what factors led to the acceptance or rejection
of the system. Specific analytical techniques, such as network analysis
and control-group studies of service delivery levels, have already been

discusged in Section 5.5.3 above.
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:n conjunction with the university goals and activities described
above;{thé institutional analysis will allow us to understand how the "
arﬁicﬁlated~§oals impinged on the day-to-day project activities and how
the activities informed a changing set of goals.

6.2, The Philippines: A Hypothetical Project Evaluation

The Republic of the Philippines consists of an archipelagb.of
some 7,100 islands about 500 miles off the Southeast coast of Asia, near
the equator. The islands extend north and south about 1,152 miles, and
east and west about 688 miles. The combined surface area of the 7,100 
islands which make up the Philippines amounts to 115,831 square miles.
The two largest islands, Luzon in the north (40,420 square miles) and
Mindanao in the south (36,537 square miles) account for 66.4 percent of
its territory. With an estimated population of 48,252,800 at mid-1979,
the Philippines had an average density of over 412 per square mile.
Despite the existence of about 75 linguistic groups in the Philippines,
considerable progress has been made recently in developing Tagalog, the
language of central Luzon, as a national language. English is, however,
widely used also. Other than the Christian Filipinos, the Muslim Moros
comprise the only large indigenous group, inhabiting the southern and
southwestern peripheries of the country and forming about 5 percent of ‘
the total population. |

Apart from its agricultural potential, the country's main natural
resources lie in its extensive reserves of timber and a fairly wide range
of metallic minerals, including copper, gold, iron, manganese, molybdenum,
lead, and silver. Not only is the relatively poor infrastructure of the
Philippines a serious constraint to economic and social development, but
also it aggravates the uneven distribution of income within the country,
particularly between rural and urban areas. Development spending on
infrastructure has been subsidized in recent years. Nevertheless, the
World Bank estimates that annual public investment in infrastructure
would have needed to be increased by about U.S. $1,000 million by 1980

(at 1974 prices).
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The Philippines is geographically divided for economic and-
‘polit;cai p'wposes into 13 regions, subdivided into 73 provinces, which
‘ inﬁﬁhtn are subdivided into nearly 1500 municipal districts containing
roughly 40,000 barangays (villages or neighborhoods). Each ministry or
other national institution is composed of numerous services, divisions
and bureaus and typically maintains administrative offices at the na-
tional, regional, provincial, and municipal levels. Exhibit 6-1 shows
this organization for one Philippines ministry, the Ministry of Social.
Services and Development. The Ministry of Agriculture is similarly
organized into Bureaus of Plant Industry, Animal Industry, Social
Industry, Agricultural Economics, and Agricultural Extension. At the
Municipal level, the ministries are represented in various forms, suchigs
by Rural Health Units, in the case of the Ministry of Health and agricﬁl-
tural extension offices or university campuses, in the case of the
Ministry of Agriculture. At the municipal level (and other levels),
each agency performs a variety of service activities; for example, the
Rural Health Units provide family planning, nutrition education, and
preventive health services in addition to diagnostic health treatment of
inpatients and outpatients.

Philippines Telecommunications

Despite the joint efforts of the Philippines Government and
several private communications firms, demands for telecommunications in
the country are not being fully met. For example, it is estimated that
only 32 percent of populated areas are adequately served by telephone,
telegraph, and related services. There are 593,127 telephones, represent-
ing an average of 1.2 telephones per 100 persons.1 The service is,.
however, highly concentrated in urban areas: 93.8 percent of the total
telephones are installed in the most important cities of the countty,
which account only for 19.2 percent of the total population. For example,
70 percent of the total telphones are installed in Manila.

Rural areas are in many cases isolated: two-thirds of the
population does not have access to a public telephone. With only 2,463
coin box telephones and no public telephone stations, the service dbes’ 

not reach 23 cities and provincial capitals.

1Statistics are as of January 1979, provided by A.T. & 7.
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The telecommunications industry is characterized by a number of
private and public operators. Thélprivatelyiownevahiiipéines Long
Distance Telephone Cohpany provides telephone services. Radio Communica-
tions of the Philippines Inc. provides telegraph services. The Philippines
Telegraph and Telephone Corp provides both services, and the government-
owned Bureau of Telecommunications (BUTEL) also operates telephone and
telegraph services throughout the country. The three private companies
operate 95% of the telephone services and maintain some 600 telegraph
stations. BUTEL has the most extensive telegraph network with 1,320
offices, most of them in rural areas, but it operates only 4.2 percent
of the telephones in the country. There are also state-owned and
municipality-owned entities which operate 0.8 percent and 1.0 percent of
the Philippines telephones, respectively. (

Overseas telecommunications facilities include two standard A
earth stations linked to the INTELSAT system: Pinugay 1 linked to the .
Pacific Region Intelsat satellite and Pinugay 2 linked to the Indian
Ocean Region Intelsat III. Both stations are operated by the Philippine:
Communication Satellite Corporation (PHILCOMSAT). |

Three coaxial cables provide connection to the US, Japan, and
Hong Kong respectively. All these facilities, earth stations, and cables
provide telephone, telegraph, and telex links with the rest of the world.
Overseas service from Manila is extremely good: the speed of connection
and voice quality of overseas calls are superior to those of intiacity

calls.

On the basis of an agreement with members of the Association of
Southeast Asian Nations, or ASEAN (Malaysia, Philippines, Singapore, and
Thailand), the Indonesian government telecommunications agency, PERUMTEL,
leases satellite transponder services for domestic use to each member
country. The PALAPA Indonesian satellite provides complete coverage of
Indonesia as well as the rest of the countries of the ASEAN. Three 36
MHz transponders are available for lease by any country of the ASEAN.

Each transponder operating in the FDM/FM mode with a single carrier has a
capacity of 840 channels and in the SCPC mode a capacity of 1000 channels.
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Philippines RSP Project’

The island province of Palawan is located on the western edge of
the Philippines, 1ying between the South China and Sulu Seas. It is
long, narrow, mountainous, and poorly developed. With its poor road
sYatem; Palawan has virtually ho communications system except telegraph.
In fgct,‘it was only in 1980 that the Philippines Bureau of Telecommuni-
cations began leasing chahnels on the Indonesian Domestic Satellite
for'telegraph service. The Bureau of Telecommunications and the Radio
Corporation of the Philippine Islands both maintain municipal telegraph
offices on Palawan. There are no cable links from Palawan to Manila,
however: only DOMSAT and radio links exist at the present time.

The icland of Palawan is considered a first priority "in-need"
area by the government of the Philippines with regard to its educational
development. Education on the island has lagged behind the general
advances made in neighboring regions of the country. Likewise, the
island is a third priority "in-need" area with regard to health develop-
ment. In general, the island lacks the needed infrastructure and health
personnel to adequately disseminate primary health care information to
large segments of its population. These population groups could also
benefit from infusions of technology and advances stemming from the
"Green Revolution" which has penetrated Asia and much of the Philippines.
Isolated by its lack of good communication networks, however, the island
suffers from inadequate dissemination of such information to its farmers.
The International Rice Research Institute in Los Banos, a key agency for
research and dissemination of new rice technologies, has no direct way
to facilitate the diffusion of information on the island. Any new agri-
cultural initiatives undertaken on Palawan, such as the development of
agricultural support facilities or production entities, would likewise

suffer from a lack of adequate networks to relay information to out-

lying areas and villages.

1Ae with the Indonesia RSP project description, this desoription is a
hypothetical composite.
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In short, the sparse telecommunications network within the Pro-
‘vince bf‘Palawan and the limited number of links to other islands limit
itﬁlpétenﬁial for growth relative to that of more highly developed
telecommunications areas. These limitations thwart attempts to estab~
lish outreach programs for the target "jn-need" populations in all
sectors.

The RSP project in Palawan ihvolbes four main areas of activitYi
1) administration of development projects, 2) private telecommunications
facilities, 3) education, and 4) health.l The objectives in each of
these areas will be the following: 1) the Palawan Integrated Area
Development Project and Ministry of Agriculture will increase effective
supervision of development field personnel, facilitate collection of
data, and support the training of agriculture extension agents and the
dissemination of agricultural information; 2) telephone traffic will be
provided to private and commercial entities; 3) the Palawan National
Agricultural College will strengthen its teacher training and curriculum
enrichment program for remote agricultural high schools as well as
develop an effort in non-formal education; and 4) the Ministry of Health
will support its public health and nutrition programs.

Given these piiot project goals, the following functions have
to be conveyed: educational and training programs, administrative
staff meetings, private telephone traffic, and data transmission.

The system will use small-aperture earth stations and high-
frequency radio equipment to interconnect "likely" project sites at
Puerto Princesa, Abolan, Narra, Quezon, Condawag, Quinlogan, Brookes
Point, and Bataraza. Each point will be capable of transmitting two-way
voice signals, teleconferencing with a group of terminals, and servicing
electronic mail messages. Each point will also provide public telephone
service upon demand.

Each site will be able to communicate with the others, as well as
with Manila. Puerto Princesa will be specially equipped with radio
equipment to be used in broadcasting educational and training programs.
Facsimile transmission facilities will also be installed in Puerto

Princesa.
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6.2.1 - Technological Analysis

) An alternative to thé‘pilot system will be "deak" deéigned and
‘cost evaluated. It will include microwave links between the project
sites, an earth station at Puerto Princesa that would link Palawan with

Manila and a broadcasting station at Pu;rto Princaesa, and receivers in

project sites. The alternative system will enable us better to evaluate

the pilot system in terms of costs and benefits.

The evaluation guidelines of the Philippines project will closely
follow the recommendations provided in Section 5.1 above. There are some
aspects of the data requirements and data collection mechanisms which are
specific to this project, however. The Philippines pilot project system

‘presents the combination of point-to-point communications with a broad-
cagting network.

The technology evaluation will be organized in six parts:
maintenance, reliability, flexibility, usage, operating personnel, éndi
management features. Each part will include the following poihtsif |

® Maintenance:

== Downtime history and nature of problem for each
system component,

=« Average time for diagnosis and repair,

== Supply of spare parts (delay, cost, etc.),

== Cost of labor,

== Routine maintenance.

® Reliability:

== Reception quality, ' ' ,
== Reaction to specific climatic conditiona.

® Flexibility:

»= Capability of the system to allow diverse uses such
as education, training, and private and commercial

communications.
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® Usage:

-~ Traffic statistics collection process will consist of
~ a usage log, containing a descriptive record of each
call. The information in each call record will
~include the city of origin, the city destination,
and the duration of the call. Subsequent processing
might provide us with evaluation statistics such as
total network point-to-point busy hour traffic and
circuit utilization. Data will be gathered either
in written form by providing every customer with
forms, or by a computer control system.

== Radio broadcast collection process will consist of
a permanent recording unit linked to the sytem by
a receive-only earth station.

° ‘Parsonnel:

== Recruitment, training and turnover rates of operators,
technicians and engineers.

‘® ' Management Features:
== Information concerning thé’Qafﬂfho“o}étoﬁ?igiﬁoﬁogon

6.2.2 ° Financial Analysis

The procedures described 15 the methodological section on
financial analysis (Section 5.2) and in the description of the Indonesian
case study (Section 6.2.1), apply to the Philippines case study as well
and need not be repeated here. An issue specific to this case illustra-
tion, however, is the organization of the Filipino telecommunications
system. Unlike most developing countries, which centralize their
activities under a ministry or public corporation, the Philippines has
largely adopted the U.S. free-enterprise model. Thus, three private
telephone companies operate 95% of the telephone services, and the two
standard A earth stations linked to INTELSAT are operated by a separate
company which fills no other function. The implication of this situation
is to place greater importance on positive financial findings since a
fragmented private sector is less likely to invest in rigsky but socially
beneficial projects than is a government ministry. This further implies
that a major condition for the financial success of the project may be
the degree to which commercial enterprises "piggyback" their own communi-
cations on top of the development-related traffic. The financial
evaluation, therefore, will pay considerable attention to the system's

commercial usage.
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6.2.3 Economic Analysis

The economic analysis of the Philippines satellite-based telecom-
munications system will begin with an examination of the direct impacts
on the user institutions. 1In the Philippines case, the user institutions
consist initially of the Ministry of Health, the Palawan Integrated Area
Development Project (PIADP), and the Ministry of Agriculture, as well as
a number of commercial and private users. The first three of these have
ongoing social and economic development projects in the area. It is
hoped that the establishment of the telecommunications-based system will
assist in the promotion and distribution of the agencies' activities and
also allow for the creation of new programs. We will therefore begin
the analysis with an assessment of the inputs and outputs of the agencies
as they are currently pursued in the absence of the satellite. Thus we
will establish the number of units of staff, capital, and material that
are required for a unit of service output in a given area of Palawan.

We can also assess a unit of input that would be needed for a unit of
output in areas that are now out of the reach of the servicing agencies.
We can then proceed to estimate the efficiency with which these same
services are provided with the establishment of the satellite system.

We would ask, for example, what are the net monetary effects (in terms
of staff time, capital, and equipment used) to field a unit of health
services to Puerto Princesa before and after the satellite system is
installed. The cost effectiveness measures suggested in the basic model
described in Section 5.3 are directly applicable to the direct effects
on all three public sector user institutions under consideration in this
instance.

More extensive analysis is required to assess the indirect
economic impacts. It is essential to develop analytical approaches
which will capture the more significant of these indirect user impacts,
given their importance in the Philippines case. Survey data, as well as
secondary records and on-site observation, will be required in order to
trace the effect on the local economy and community of, for example, an

increase in the level of health care service.
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.fIn the Philippines case, an attempt will'be,mAde to apply
statistical techniques to analyze, where possible, thé major indirect
secondary socio-economic effects. Recipient characteristics will be
matched against various program offerings, by type of media used, across
the three user agencies. For example, it may be found that farmers
institute more agricultural changes when the ministry uses interactive
communication than when it uses radio broadcasts. The latter may reach
more farmers and relay the messages more frequently, but the radio
medium may not elicit the desired change in behavior. 1Issues such as .
these may be discovered through the use of the case study and analytic&if
approaches we would use. ,“.

The proposed satellite applications are likely to impact many
important macroeconomic variables in the Philippines. For example, the
training component of the program is expected to affect the amount of
local skilled labor used on the project; the local market for unskilled
labor is also likely to be affected. Furthermore, as the project is
developed, over time, several import substitution mechanisms may come
into play. For example, commercial use of the system may encourage
local production of previously imported goods, or of exportable goods.
We will use the technique of shadow pricing to examine the "true" costs
of labor and capital in this changing balance of foreign versus local
supply of goods and services. We will also use realistic discount rates
to reflect the relative scarcity of capital in the region and its
potential uses in other sectors of the economy.

Estimates of consumer surplus will be made in the case of
commercial uses of the satellite system. Direct and indirect evidence
of the value of the telecommunication services to those users will be
solicited. Imputations will be made as to the perceived versus real

value of the system to the private and commercial sector.
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6.2.4 "Social Analysis

V,Thé é#aluation will follow the guidelines presented in Section
5.4 &beé;’ Since Palawan is such an isolated province and is at present
80 pootiy provided with telecommunications services, the emphasis in the
evaluation will fall on the users and on the implementation of services.
That is, the emphasis will be on determining whom the new services were
supposed to reach and whether those groups were in fact the ones who
used the services. Furthermore, emphasis will be on determining how
frequently the service was used, because in this case frequency of use
constitutes an excellent indicator of benefits derived from the service.
It will also be important to look at appropriateness of usage in
some detail. The reason for this is that the RSP project in Palawan

involves so many different kinds of activity, some of which may be more
important in the eyes of the project sponsors than others. For example,
the service may be used very frequently, but mostly for private use,
with use for educational or health~promoting purposes being limited.
While the service will still be providing benefits to the private users,
these benefits may be considered inappropriate by AID or the host
country.,

Also of interest will be the determination of the intention of
use, which is closely related to the appropriateness of use, as well as
to issues of unintended target groups and unintended effects. It may
well be that the intended use (according to those who sponsor the ser-
vice) is for such things as training farmers in better crop management
or health care of livestock. If there is a group that was not included
in the original target, such as a certain group of merchants, that
begins to use the service heavily (to promote and sell their products),
this use can be considered unintended. It may not be considered 1napéro—
priate, however, since one of the objectives of the RSP program (see

Chapter 3) is to facilitate commercial activity.
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_Finally, the impacts of the service will be looked at. Are
there detectable changes in patterns of social behavior which may
be due to the increased and improved communication capabilities that
the island has? This would be of special interest here, since communi-
cation at present is so primitive that the RSP project respresents a
large improvement. It may well be that there will be large social _
impacts -- increased awareness of the outside world, which in turn could
lead to political restlessness; changes in family size due to better |
family planning capabilities, with consequent impacts on family life
style; increased literacy with consequent greater expectations from the
state; and so forth.

In order to obtain information on these points, data collection
will proceed along several lines. Frequency of use data can probably be
obtained from records that will be kept at the several earth stations.
This will give an indication of how many calls or messages are trans-
mitted in a 24-hour period. Records should be examined for "typical"
time periods, i.e., ones that do not have excessive holidays, unusually
severe weather, or similar factors that might bias the data. The
measurement periods should not follow immediately upon implementation
but rather should be scheduled when the use of the RSP links has become
more or less "routine".

We are assuming that automatic recording of origin and destina-
tion for both incoming and outgoing calls is made for billing purposes.
If this cannot be done by automatic means, then the operator at each
earth station will be instructed to note these data, and we shall
attempt to gain access to these origin/destination records.1 These
records will provide information on users -- who used the service for

outgoing calls and who received calls.

1It is assumed that privacy of communications is not an issue here,

since the origins and destinations of calls are recorded for billing
purposes. It is not likely that there would be any objection to
recording sender and receiver for any messages ovaer the RSP

systen.
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Appropriateness of use :equires additional data collection, '

since to a certain extent it is a judgmental matter. While the data
collection effort that we have mentioned so far can tell us who sends

messages, who receives them, how frequently these messages are sent, ana

how long they are, the effort cannot tell us the content of the messages.1

In order to know for what purposes messages were transmitted, we will
interview a sample of those persons who sent messages. Both private and
institutional users will be interviewed, since it may also turn out that
"official” or institutional use is inappropriate. The interviews will
probably be able to detect not only inappropriate uses but alsc possibly
suggest unintended uses. For example,. as a result of being in touch
with Manila, a farmer or group of farmers may decide to keep rice or
another crop off the market until prices are more favorable, thereby
ultimately enriching them. This usage and its impact may be unintended,
although not necessarily inappropriate.

Three of the purposes for which the Philippines RSP is instituted
involve governmental institutions: development projects, education
services, and health services. We will want to interview the officials
at each of the institutions on Palawan who use or have used the RSP.
While data on their frequency of use (and the direction of the calls)
will already have been collected, we need to determine how useful these

officials feel that the system has been, whether they would plan to

1Nor should it. Even granted that privacy of communications is not a
large issue, neither AID, the AMC, Abt Associates as the EMC, nor the
government of the Philippines, ought to be in the position of listen-.
ing in to all telecommunication messages transmitted via the RSP.
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continue using it without strong pressure from above, and whether they
feel that the system benefits the ultimate users, i.e,, £hé.fesidents of
Palawan, because their economic, educational, or health status is -
improved. An instrument will be devised that asks about perceived
utility of the information received, about cost-effectiveness, and abodt
the ease with which the farmers, etc. were able to use the information.

Where some of the information reaches the ultimate consumer (the
residents) directly, i.e., via rad;o broadcast from Puerto Princesa, a
sample of listeners will also be interviewed. They will be asked '
directly (again, via an instrument to be designed) questions such as
these:

e Did they listen to one of the broadcasts in
question? :

e Over the last month, how many of these broad-
casts did they listen to?

e Did they find the informatioh'eQSYJtoiupQQrstagég
e Did they learn something new frqmnthéjbféédééétfk
e Did they use the information receiVed;

== in their farm practice?

== in their health care procedures (either
personal or of livestock)?

-= with their chidren?

e Did they believe that use of the information did in
fact benefit them (by increasing their crops, avoid-
ing disease, etc.)?

Since obtaining data by interviews face-to-face is both costly
and time-consuming, one way of conducting these interviews might be by

use of the RSP itself, assumina that the logistics could be worked

out.
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6.2.5.*»Institutiona1 Analysis

» The first task in the Philippines institutional evaluation will
be to obtain a solid understanding of the organization of each user
institution, its mission or goals, its service activities, its'principai.
actors, and the flows of information and resources within and amongvthee
institutions. This task will also provide a profile of the initialn
baseline conditions which exist on Palawan regarding institutionaI‘”
services and administration of the institutions discussed in Section,Gséi
above.

- Annual institutional reports and planning papers are abundant in
the Philippines and these, together with RSP project papers, should be
sufficient for preparing profiles of institutional structure, goals,
and activities as related to the RSP. Such documents are not sufficient,
however, to gain an understanding of initial conditions and the communi-
cation flows within and among the user groups, and uses by and impacts or
"non-user" institutions. For this, informal interviews and on-site
observation (e.g., at a Palawan Rural Health Unit) most likely will be
required.

The next step in the analysis is to lay out the research ques-
tions pertaining to institutional impacts we seek to address for each
user institution, group them by topic (e.g., administrative support
functions), and prioritize them according to their importance to the
overall evaluation (e.g., high, medium, and low). Exhibit 6-2 lists
potential process and impact evaluation questions for institutional
analysis as applied to one institution, the Ministry of Health, for the
Philippines RSP.
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Exhibit 6-2

Institutional Analysis of the Philippines RSP:
Potential Ministry of Health Research Questions

PROCESS QUESTIONS

To what extent are baseline conditions satisfactory or unsatis-
factory regarding the [efficiency of/capabilities of] the [administrative
support/instruction support/service delivery] functions of the Ministry
of Health in the area of [diagnostic health care/health and nutrition
education/tamily planning] on Palawan?

How has the Ministry of Health been affected by the RSP at the
National, Regional, Provincial, or Municipal levels in terms of [flows
of information/patterns of adoption/centralization or decentralization
of authority/total number and mix of staff/dependence on the RSP network/
use of alternative communication methods/staff satisfaction with and
perceptions of the RSP]?

IMPACT QUESTIONS

To what extent has the RSP increased the [efficiency of/cap-
abilities of] the [administrative support/instructional support/service
delivery] functions of the Ministry of Health in the area of [diagnostic
health care/health and nutrition education/family planning] on Palawan?

To what extent has the RSP increased the [efficiency of/cap-
abilities of] information flows relating to [administrative support/
instruction support/service delivery] between the Ministry of Health and
the [Ministry of Agriculture/Ministry of Education and Culture/Rural
Development Council/Bureau of Telecommunications]?
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with respect to data col ection, Exhibit 6-3 summarizes the most
likely uses of each type of method and: category of personnel for evaluat-~
ing the impacts of the RSP on the Ministry of Health. Similar approaches~
would be implemented for other usex institutions, and similar (although
much less intensive) approaches would be implemented to explore use by
unintended institutions. These applications may be reallocated across
methods and personnel types depending upon the operational constraints
associated with baseline conditions in Palawan. Interviewers and on-
site observers will be drawn from qualified consulting firms with whom
Abt Associates has worked on earlier AID projects in the Philippines.

The data analysis will be organized according to the institu-
tional process and impact questions shown in Exhibit 6-2 above. The
process-related analysis will be largely qualitative, involving an
examination of patterns of interaction among institutions and probable
causal relationships as revealed in the various project logs. The
impact analysis will be predominantly quantitative. The two analysis
methods most likely to be employed are a time series analysis of monthly
administrative and service penetration data and a nonrandomized control
group comparison of changes in service delivery levels, in RSP munici-

palities on Palawan with non-RSP municipalities on the island.
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Exhibit 6-3

Institutional Analysis of the Philippines RSP:
Ministry of Health (MOH) Data Collection Applications

DATA COLLECTION METHODS

Existing reports and records: Municipal health indicators relating
to morbidity, mortality, health and nutrition attitudes/practices,
family planning attitudes/practices; Ministry of Health monthly
reports relating to administration and program penetration.

Program activity logs: RSP frequency and duration of usage by
function (administrative support, instructional support, service
delivery) and activity (diagnostic health care, health and nutrition
education, family planning) at all MOH levels.

Mail questionnaires: Administered to primary health care workers at
the Provincial, Municipal, and Barangay levels to measure satisfaction
with and perceived advantages and disadvantages of the RSP by MOH
function.

Personal interviews: Administered to MOH administrators and instruc-
tors at the National, Regional, and Provincial levels to measure
satisfaction with baseline conditions versus RSP conditions in terms
of efficiency, reliability, and capabilities.

Group sessions: Held with Rural Health Unit physicians, nurses, and
assistants to discuss progress, problems, and potential applications
associated with the RSP. Also held with National level MOH admini-

strators.

DATA COLLECTION PERSONNEL-]

In-country observer: Identify sources of Municipal health indicators
and verify data quality and accessibility; monitor completeness of
program activity logs; conduct informal interviews and observation at
Provinical, Municipal, and Barangay levels.

Institutional counterpart: Implement and maintain system description
logs; report changes in staffing levels, flows of information,
patterns of nonusage and adoption; provide MOH monthly reports;
arrange meetings.

In-country subcontractor: Conduct structured interviews with MOH
administrators and instructors at National, Regional, and Provincial
levels; conduct mail survey of primary health care workers at Provin-
cial, Municipal, and Barangay levels.

AMC staff: Maintain system performance/ repair logs and system usage
frequency/duration logs; conduct planner/user group sessions; partici-
pate in formative evaluation process.

EMC staff: Design data collection forms; conduct training of in-
country personnel; conduct informal interviews with and observation
of MOH and AED staff at national and municipal levels; participate in
group sessions.
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7.0 INTEGRATION OF DATA COLLECTION MECHANISMS

The technical discussion provided above has been segregated into
individual topic areas. All of the analytical phases, however, will share -
a common data collection effort, which, although centralized, will be
tailored to the needs of each area. 1In this way, the efficiency of the
data collection effort will be maximized, and the analytical areas‘wiii,j
benefit from using an integrated data base. .’ N

The data items to be collected are shown in Exhibits 7-1a and
7-1b, representing primary and secondary data, respectively. The items
represent broad categories of variables; actual variables to be collected
will have to be specified in more detail as the work progresses. Also
shown in the exhibits, for each data item, are the analytical areas to
which it pertains and the stage of the project during which data collec-
tion first becomes possible.

The data items are grouped by ultimate source, as follows:

Primary data: Usage logs for each system.

Surveys of users/operators/beneficiaries
at each site.

Observations of system use and effects
at each site.

Observations of institutional behavior
in the host country capital.

Secondary data: Host country capital or regional center.

U.S.-based organizations: U.S. govern-
ment, industry, offices of international
organizations.

Applications Management Contractor and

hardware subcontractor.
These data sources will form the basis for the collection effort.
Appropriate teams will be assigned to each source, and they will be
responsible for collecting all data from that source regardless of which
analytical areas the data is intended for. Of course, the collaction
teams will be thoroughly briefed on the ultimate uses of the data so that
they will know how to interpret what they receive and to initiate appro-
priate follow-up activities. By organizing the data collection in this

fashion, considerable labor and travel costs will be saved.
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Data Sources

Exhibit 7-1a

Primary Data Items

Data Items

Usage Log

On-Site
Surveys

On-site
Observation

Observation
in Host
Country
Capital

For each use:
==function(s) used
~-type(s) and location(s)
of users
=-nature of message
-=yser comments and reactions

Por each system component:

==downtime history, and nature
of problem

~-failure maintenance: costs
of parts and labor, lead
times for diagnosis and
repair

=-routine maintenance: cost
of parts and labor, fre-
quency of activities

-=attempted uses during down-
time

User reactions to and benefits

from existing services:

-=time saved in doing tradi-
tional activities

--new activities not previously
possible

User demand for new services

Changes in development-related
attitudes, knowledge, behaviors
(project-specific)

Changes in material indexes of
development: education, nutri-
tion, etc. (project-specific)

Interactions of commercial
sector with satelite system:
—direct uses

==indirect benefits

Groups not reached by services

Patterns of communications,
work relationships:

==before system installation
—=during/after operations

Nature and quality of users'
interactions with system

Social/institutional obstacles
to, or opportunities for,
system use

Intended effects of communi-
oations

Communication and relations
among interested groupst
minjstries, PTT's, AID
Mission

-=before installation
--8uring/after operation

Applicability
r
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g 213
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Data Sources

Host Country
Capital or
Regional
Center

U.8. Government;

International
Organization;
U.8. Industry

Applications
Management
Contractor and
Hardware Sub-
contractor

Exhibit 7=1b

' Becondarv Data Items

Data Items

o Network for ordering,
distributing spare parts
and supplies

® Infrastructure for
recruiting, training opera-
tors and services

o Wage and benefit structures

for relevant occupations

o Historical and projected

baseline figures on health,
nutrition, etc. for affected
region (project-specific)

e Fees paid to satellite opera~
tors, carriers, etc.

® Ravenues received from users

® Subsidies provided by govern-

ment to users/operators

® Pinancial/economic parameters:

-~ghadow price of currency

--import duty provisions

-=-capital recovery provisions

-=-gpecific import/export
restrictions

e Projections of component

costs and capabilities:

-=conventional satellite
systems

-="appropriate” satellite
subsystems

==competing alternative
systems

o Financial criteria of lending/

granting institutions

® ITU and carriers' standards/

compatibility requirements

o Potential unintended effects

e Costs of system purchase,

installation and operation:
==individual subsystems
-=direct vs. indirect costs

Applicability
 7 E
3]s I3
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' The right-hand columns in Exhibits 7-1a and 7-1b represent the
earliest phase of each project in which collection of a particular data
item becomes feasible. The phases are: between startup of the evaluétidnl
contract and identification of a project (the present phase); between »
project identification and project initiation; and during the project's
operation. Most of the work =-- particularly the observation of behaviors
and the measurement of impacts -~ must be done during project operations.
A significant amount of data collection can take place, however, during
the two earlier phases. This is especially true of the items to be
collected in the U S., and much of the information to be collected in
host country capitals. 1In order to avoid the inefficiency of trying to
obtain all of the items from all of the sources while each project is in
operation, we recommend that data collection proceed in advance of “

project startup wherever possibleﬁ
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8.0 FTELD LOGISTICS: ISSUES AND OPTIONS

In this chapter, we identify a series of operational issues and

constraints which may be anticipated in evaluating any of the rural

satellite projects, suggest cost-effective data collection strategies for

dealing with these constraints, and describe in general terms our plans
for recruiting, training, and managing in-country personnel for data

collection and site observation.

8.1 Operational Issues and Constraints

Operational constraints operate in any evaluation effort.
Frequently, evaluators must make tradeoffs between obtaining the kinds
and quantity of data required, when required, and external limitations
that operate on obtaining the desired data. In the RSP evaluation, the‘
following operational constraints will most likely apply:

e Budgetary limitations. The processes of setting
up meetings, locating and obtaining data, and most
importantly, gaining an understanding of the pro-
ject flow within each country necessarily take
time. Our ability to maintain an in-country
presence, however, is constrained by budgetary
limitations.

e Language barrier. In remote areas of developing
countries, the language barrier will hinder our
ability to observe unobtrusively project activity
and perceive local community interests and
concerns. Even if we have a bilingual observer
or interpreter interfacing between project
activity and the EMC staff, perceptions and
ideas can frequently get "lost in translation."

e Data access delays. Locating and gaining access
to important data sets inevitably will involve
frustrating delays (especially from nonpartici-
pating institutions or comparison communities)
and the data, once obtained, may be unreliable,
incomplete, or out-of-date.

® Local skepticism. Local field staff and service
providers typically will be ill-informed re-
garding who we are and why we are there. This
becomes most problematic when their assistance
is needed in keeping diaries, logs, or records
for evaluatiun purposes.
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.o Dispersion of activity. In-country project activi-

' ties are likely to be occurring at several different
geographic locations, complicating the task of moni-
toring them.

e Need for early involvement. Early involvement of
the evaluation team in each project is crucial to
the collection of baseline data for either impact
or process evaluation purposes, yet this may not
be perceived as equally crucial by AID, the AMC,
or the host~country institutions.

e Multiple masters. Since project responsibilities
and authorities will be shared among the user
ministries, the local AID mission, AID-Washington,
the AMC, the evaluation team is likely to encounter
conflicting institutional needs and/or desires
which must be dealt with diplomatically.

e Institutional Recordkeeping Revisions. Changes
in methods of providing health, agricultural, or
educational services brought about by telecom-
munications might also include changes in
methods of recordkeeping or measuring outcomes
which could produce incompatibilities with base-
line data ("instrumentation effects").

While some of these potential problems may be inescapable, none are
insurmountable as far as accomplishing the objectives of this evaluation
is concerned, and many may be minimized through the data collection

devices proposed below.

8.2 Strategies for Cost-Effective Data Collection

The importance of each of the following support mechanisms for
gathering evaluation data in a cost-effective manner became clear during

the two~day evaluation planning conference held at Abt Associates:

® In-country observers. These individuals would be
employed part-time by Abt Associates to observe the
RSP implementation process, identify and validate
secondary data sets, conduct informal or in-depth
user interviews, compile system usage logs, and
prepare monthly status reports on RSP progress and
problems. They should be indigenous individuals,
fluent in the local lanquage(s), interested in and
knowledgeable about development communications
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‘and/or program evaluation, and skillful in dealing
with and observing others. By employing one or
perhaps two in-country observers per project,
potential problems relating to budgetary limitations,
the language barrier, data access delays, and local
skepticism may be minimized.

Institutional counterparts. Within each user insti-
tution, it is essential that we identify one or two
counterparts to the in-country observer who appreciate
the purpose and importance of the evaluation and are
willing to provide assistance to the evaluation team
at little or no cost to the study. These middle-level
staff could serve as liaison between the user institu-
tion and the RSP evaluation team and could provide
vital assistance in monitoring system usage and
acceptance, accessing institutional data, arranging
meetings or interviews, and reducing local skepticism
regarding evaluation. The tasks of the in-country
observers can be simplified through collaboration
with, and feedback from, their institutional counter-
parts, although the observers should take pains to
recognize a certain amount of institutional bias on
the part of the latter.

In-country subcontractors. For purpose of in-
country survey data collection, the establishment of
subcontracting agreements with local market research
firms can reduce the costs associated with such
activities while increasing the amount of on-site
quality control. These firms provide the needed
fluency in various regional dialects to facili-

tate ease of communication and possess the

necessary credibility at the local level to achieve
desired survey response rates.

Group meetings. The problem of trying to observe
and synthesize RSP-related activities occurring
at several locations simultaneously may be
avoided by holding quarterly group sessions in-
volving one or two key staff from each of the
local user institutions (or alternatively, six to
elght staff from various levels of a single Jnsti-
tution) and one or two senior staff from the
evaluation team These meetings should provide
both users and evaluators with a clearer picture
of system progress and problems and may lead to
modifications in user procedures as well. Should
the AMC hold planner/user group forums of a
similar nature, attendance at these meetings by
EMC staff may serve the same purpose.
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The data collection mechanisms described above will be supplemented by
direct on-site participation and observation by members of the Abt
Associates evaluation team, but the main thrust of the data collection
will depend upon the local resources discussed above. These resources
will be utilized to gather the type of formative evaluation data that
would be too costly to compile otherwise. The training and management
of the in-country observers and subcontractors therefore loom as very
important elements of the evaluation plan, and these elements are ad-
dressed in Section 8.3 below.

8.3 Recruiting, Training, and Managing In-Country Observers
and Subcontractors

In-country observers will be selected through a careful screening
process whereby interested and qualified applicants are identified with
the assistance of host country institutions, the local AID mission, and
AAI, AED, or MIT contacts. They will be selected based on fluency in the
languages received, local knowledge and acceptance, familiarity with
evaluation and telecommunications, and personal references.

In-country subcontractors will be selected through a process
which will allow assessment of firms' and persons' qualifications, prior
survey experience, current workload, ability, flexibility, and coopera-
tiveness in accomplishing the needed tasks. Prior work references will
also be checked.

The selection criteria for interviewers will depend upon the
types of interviews required. Informal or in-depth open-ended user
interviews must be conducted by individuals familiar with the topic under
consideration and who have been, or are easily, trained in the skills of
nondirective unbiased interviewing. For this reason, these interviews
most likely will be conducted by the in-country observers (trained by Abt
Associates staff). Structured interviews designed to gather more quantifi-
able data from a larger body of individuals should be conducted preferably
by local people with no vested interest in the success or failure of the
program who already have experience in interviewing, preferably in rural
settings. Such people may come from a local university, a local research
firm, or a market research firm, or they may live at or near the site

itself, as would, for example, village teachers or social workers.
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staff members from Abt Associates will work with the in-country
local staff according to an agreed-upon work plan. Because it is anti-
cipated that much of the data collection will be performed by these
in-country local personnel, Abt Associates will provide training and
supervision as necegsary to assure quality control.

For purposes of training in secondary data abstraction, the

training will include:
® Discussion of variables

- the variables to be collected

- the priority of each variable

the data source for each variable

- the year, geographic level of detail,
specification, and availability of data
items;

® Review of data logistics sheets detailing the
specific protocol to be followed in accessing
secondary data and persons to contact prior to
the collection of data;

® Review of data abstraction sheets:;

e Trial runs and practice sessions of the data
collection procedures;

® Supervision of any data collection pilot tests;

® Administration of data collection refresher

courses as needed.

For the purposes of training in primary data collection, the
in~=country observers will be trained in nondirective interviewing
techniques by Abt Associates' staff who will describe strategies
for probing and for recording lengthy responses. Practice interviews
will be conducted in a role-playing fashion between the observer and the
project staff, and the first interviews will be conducted by an observer
and staff member together. Training for formal interviewing (or,
possibly, mail surveying) will be held at the offices of the in-country
survey subcontractor and will be conducted jointly by senior subcontractor

staff and by Abt Associates' staff. As highlighted above, these sessions
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will combine a review of the topics, procedures, and instruments with
an opportunity’to'practice administering the survey in a role-playing
fashion. Abt Associates' staff will remain on-site as data collection
commences until any initial survey problems have been resolved.

Both the in-country observers and institutional counterparts

should receive continual guidance from the evaluation team regarding the

types of information needed for evaluation purposes and the frequency and
format in which the information is desired. Ongoing monitoring by the

EMC of the data collection process will be incorporated into the data
collection system Since scheduled task payments will be made contingent
on satisfactory completion of tasks, some control of in-country activities
can be maintained by the EMC. Scheduled monthly project status phone
calls, quarterly progress reports from in-country personnel, and periodic
EMC and AMC visits will help enhance communications among all parties and
lead to increased efficiency in the performance of local in~-country

personnel.

142

Qs

R

[



9.0 IMMEDIATE WORK IMPLICATIONS OF THIS PLAN

This RSP evaluation plan describes a complex set of activities
which nust be carefully coordinated to avoid bottlenecks and delays. In
particular, the collection of field data concurrently with the operation
of each of the five pilot projects will be a complex effort. Details
regarding the data items to be collected in this phase may be found in
Exhibit 7-1 above. To ensure that project-specific activity can proceed
immediately upon host-country agreement to participate as a pilot
project, it is important that certain other evaluation-related activities
take place before project startup, and in some cases even before prdjects

have been identified. These activities are described in this chapter.

9.1 Work to be Performed Before Project Identification

Considerable relevant data are available from international

bodies and industry sources. These include, for example:

® Projections of the capabilities and costs of
satellite and ground link technology;

e Financial criteria used by satellite operators,
consumer carriers, and lending institutions; and

® Compatibility requirements of satellite operators

and carriers.

The eventual on-site monitoring of system traffic can be simpli-
fied using software built into the system itself. Appropriate software
packages and associated hardware must be locatea and evaluated for later
installation.

On-gsite observers, ministry liaison personnel, and other indige-
nous staff will have to be trained in their functions. Development of,
basic training materials should be done as early as possible so that
appropriate site-specific details can be added to each training package

ag soon as a site is identified.
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9.2 Work to be Performed Before Project Startup

Once a project is identified, but befbre:it‘is in operation,
data collection should concentrate on obtaihing'allfsite-specific
information which is not actually an outcome of the project. Examples

of such data are:

® Organization of governmental ministries and private
groups affected by the project, including rate
structures of pertinent communications organizations.

® Infrastructure, including availability and wage
structure for trained (or trainable) labor; means of
recruiting operators and maintenance personnel; and
channels for ordering, stocking, and transporting
spare parts and supplies.

® Economic incentives and barriers, including govern-

ment subsidies available to users and operators;

import and capital-repatriation restrictions; and

exchange-rate imbalances.
Most of the impact- and process-related data, of course, can be collected
only while the projects are in operation. Therefore, the above activities
should be commenced as early as possible in the evaluation effort in
order to prevent a data-collection logjam during actual project implemen-

tation.

\’/\
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10.0 EVALUATION FINDINGS AND THEIR CONSTITUENCIES

This chapter, the final chapter of the Program Evaluation Plan,
summarizes what the final products of the RSP evaluation will be and how
they will be organized. It also outlines the way in which the evaluation's
discipline~specific analyses will be interpreted and how the expected

results of the evaluation relate to the program's five constituencies.

10.1 Final Products of the Evaluation

At the conclusion of the evaluation, we propone to deliver seven
separate reports as the "Final Report". These reports are as follows:.

1. Technological Analysis

2. Financial Analysis

3. Economic Analysis

4. Social Analysis

5. Institutional Analysis

6. Findings of the Evaluation of the Rural

Satellite Program
7. Findings of the Evaluation of the Rural
Satellite Program: Executive Summary
The content of the first five of these deliverables is discussed at aomev
length above and, thus, requires no further elahoration here. Each of
tﬁese five analytical reports will appear as a separate volume that
interested constituencies will be able to refer to independently of the
rest. Furthermore, as discussed in Subsection 4.3.1 above, each report
will contain stand-alone chapters to match the particular perspectives of
different constituencies.
The sixth report will integrate the evaluation's major findings
and summarize them in comprehensive form. 1In contrast, the seventh report

will be a brief executive summary of the eveluation and will be written

for general audience reference and use.
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" As discussed in Section 4.7 above, AID's expectations as to the
final results of the RSP evaluation will serve as the framework for the
integration of the evaluation's five discipline-specific analyses. These
seven expected results will be the principal chapters of the evaluationfs

comprehensive summary and will be used to structure its executive summaryl

as well.

10.2 Integration of the RSP Evaluation's Discipline-Specific Analyses

The comprehensive summary of the RSP evaluation will build upon,
and integrate, the findings of the evaluations's technological, financial,
ecpnomic, social, and institutional analyses. Exhibit 10-1 illustrates
which analyses will offer significant source material to each of the
evaluation's expected results. The areas marked with an "X" indicate the
types of analysis that will be major sources; the remaining areas indicate
the types of analysis that will be of relatively minor importance for the
results in question.

Looking at the exhibit vertically, we find that the evaluation's
institutional analysis will be directly relevant to six expected results,
that the economic and social analyses will be directly relevant to five
results, that the technological analysis will be directly relevant. to
four results, and that the finanical analysis will be directly relevant

to three results. When the exhibit is examined horizontally, we see that

four different patterns emerge:

e The first and second results will rely on all five
types of analysis for source material.

e The third and seventh results will not rely on the
evaluation's technological or financial analyses
but each will use material from the economic, social,
and institutional analyses.

® The fourth and sixth results will each use the
technological and institutional analyses as sources,
and the fourth result will also rely on material
from the social analysis.

e The fifth result will rely on only the financial and
economic analyses for source material.
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Exhibit 10-1

Relationship of Types of Analysis to Expected Results of RSP Evaluation

TYPES OF ANALYSIS
- Technological Financial Economic Social Instiﬁutidﬁalfi
EX?ECTED RESULTS .- Analysis Analysis Analysis Analysis Analysis
1. Range of Conditions for Which Satellite-Based X X X X X
Telecommunications is Cost-Beneficial
2. Economic Trade-0ffs Among Specific X X X X X
Technologies o Co
3. Socioeconomic Impact and Institutional ;xﬂ'
Effectiveness of Two-Way Communications S
and Broadcast Radio
4. Most Conducive Arrangements for Effective
Application of Telecommunications
5. Market Justifications for Investment in
Rural Satellite Communications
6. Comparison of Resource Requirements of
Telecommunications-Delivery Systems
with Traditional Means
7. Benefits of Improved Rural Communications =~
Services
QS




These four patterns do not emerge accidentally. Rather, what
they refelct is a certain conceptual affinity of the results within each
pattern. This suggests that a reordering of the results according to
these four patterns may be advantangeous in presenting our evaluation
findings. In our comprehensive summary, therefore, we propose to adopt
just such an organizational scheme.

10.3 Relationship of Expected Evaluation Results to the Different
Constituencies of the RSP

In our presentation of the overall conceptual framework for the
evaluation in Chapter 4, we stressed that the findings of the evaluation
would need to be responsive to the program's diverse readership and that
the needs of the RSP's constituencies had to be accounted for in the
initial stages of the evaluation design. In this final subsection of our
Program Evaluation Plan, we now wish to come full circle and show how the
expected results of the evaluation will in fact respond to each constitu-
ency's needs.

Exhibit 10-2, which is structured like Exhibit 10-1, illustrates
the relationship of the evaluation's expected results to the RSP's
different constituencies. In Exhibit 10-2 we find that each result is of
major interest to three different constituencies, namely, user institutions,
Ministries of Communications and Planning, and international lending and
technical assistance organizations. In contrast to this marked congruence
of interest, the interests of rural poor people and telecommunications
equipment and service providers are sharply divergent: there is no
overlap whatsoever in their major interests.

Since the expected results of the RSP evaluation flow directly
from the purposes of the program, and since these results appear to be
responsive to the varied needs of the program's constituencies, the
framework we propose for the integration of the findings of the RSP
evaluation appear to be reasonable and appropriate. Moreover, the
non-overlap of major interests between the first and fourth constituencies
will allow us to tailor our findings to the differential needs of these
groups not only in the evaluation's five discipline-specific analyses but

also in the body of the comprehensive summary of the evaluation.
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Exhibit 10-2

Expected Results of RSP Evaluation that are of Major Interest to Different Constituencies

CONSTITUENCIES
Rural Poor User Ministries of Telecommuni- International
People Institutions Communications cations Lending and
and Planning Equipment and Technical
Service Providers Assistance
EXPECTED RESULTS Organizations
1. Range of Conditions for which X X X

Satellite-Based Telecommunica-
tions is Cost-Beneficial

Economic Trade-Offs Among
Specific Technologies

eri

Socioeconomic Impact and
Institutional Effectiveness
of Two-Way Communications
and Broadcast Radio

Most Conducive Arrangements
for Effective Application of
Telecommunications

Market Justifications for
Investment in Rural Satellite
Communications

Comparison of Resource
Requirements of Telecommuni-
cations-Delivery Systems
with Traditional Means

Benefits of Improved Rural
Communications Services
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