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RESEARCH PROGRESS MEASUREMENT AND
MANAGEMENT DECISICN MAKING

Preface

This document is a summary of a workshop entitied Research Progress Measurement and
Management Decision Making organized at the request of the Office of Research, Bureau for
Research and Development (R&D), U.S. Agency for International Development (A.L.D.) by the
Board on Science and Technology for Interpational Developmeat (BOSTID) of the National Research
Ceuncil (NRC). As one step in a continuing effort to strengthen management oversight of its
research programs, the R&D Bureau asked BOSTID to assemble a group of participants experienced
in research management and evaluation from private firms, foundations, universities, research center,
and government agencies to share experiences on research and development evaluation methodologies
and strategic planning of research. The group was not asked to do a formal analysis of current
A.LD. research planning and management practices. Thus, no formal report with recommendations
to A.LD. was expected. The workshcp goal was to raise i~sues in research management, capture
ideas and experiences that may be applicable in a variety of situations a1d discuss problem solving
methods in an open forum attended by a cross-section of A.1.D. persons responsibie for research
prograns,

All remarks in these Proceedings were taken from notes, including a recorded transcript of the



sessions, The workshop was organized with a short lead time and invited participants were not
required to prepare papere in advance. The panel discussion format was employed to permit informal
exchange, questioning, and dialog. All sessions were held at NRC headquarters in Washington, D.C.

on December 11th (ail day) and 12th (morning) 1991.

Special thanks are due to the workshop chairperson, Dr. Arden Bement, Jr., for his time and
valuable insights that provided a structure for the workshop itself. We also thank the workshop
speakers, some of whom came from abroad, for their interest, time and enthusiastic participation.
Tk~i~ insights provide another step forward in improving the quality of research planning and iis

deliver to developing countries.

Finally, acknowledgement and thanks are given to the representatives of the Agency for
International Development for their sponsorship of the workshop, their counsel during the preparatory
period, and their enthusiastic paiticipation. Among those whose efforts we note in particular are Dr.
Richard Bissell, Ms. Katherine Blakeslee, and Dr. John Daly, ail of the Bureau for Research and
Deveiopment; and Dr. John Eriksson and Dr. Gerald Britan of the Agency’s Center for Development

Information and Evaluation.
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RESEARCH PROGRESS MEASUREMENT AND
MANAGEMENT DECISION MAKING

Summary of a Werkshop

A. Background

In 1990 the Agency for International Development (A.1.D.) embarked upon a new management
initiative designed to support a strengthened and more strategically planned approach to foreign assistance
activities having a greater development-oriented impact in the many countries where the Agency operates.
Given current budges realities, the new initiative focuses on operations at all levels of the Agency’s work
in its overseas missions, and central operations in Washington headquarters and regional bureaus. Most
of A.LLD.’s activities are country-oriented involving the delivery of development services under rather
specific economic and social situations. To address issues within its highly decentralized management
system, A.L.D. has designed, and is iinplementing a new review and evaluation initiative known by the
acronym "PRISM," - Program Performance Information System for Straiegic Management. The init'ative
is a mission and Washington bzsed coliaboration that provides rmany opportunities for participation from
the bottom-up as well as from the top-down.

The Agency also has ¢ significant research program with broad development implications for
which an evaluation system designed for field operations may not be well suited. As one step in the
design of an evaluation system for its research programs, A.L.D. asked the Board on Science and
Technology for International Development (BOSTID) of the National Research Council (NRC) io
organize a workshop on research evaluation methodologies and strategic planning. The workshop was

giventhe title Research Progress Measurement and Management Decision Making and was held at NRC
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headquariers in Washington, D.C., on December 11-12, 1991.

B. Workshop Terms of Reference
In its request for a workshop the A.L.D. asked that BOSTID invite participants thoroughly

familiar with research planning, management, and evaluation systems from the private sector, universities,
research centers, research donor groups, and from government agencies including some from overseas.
Through panel presentations by the NRC group and through discussions with an A.I.D. management
group invited by the Assistant Administrator for Research and Development (R&D), the workshop
focused on alternative approaches to, and processes for performance measurement and strategic planning
of research applicable to A.L.D. operations. The objective was to probe more deeply than a mere
description of different evaluation methodologies by posing questions and raising issues such as the
following:
1) What does a research manager need to know to determine if research is
high quality, cost effective, and likely to lead to the end for which the research program or
project was designed?
2) How are priorities developed for a research program, how is it determined if they
are appropriate to the goals of the agency or firm and if the manageinent structure is appropriate
to implement the research?
3) How does the passage of time affect research both in the near and the long-term ?
(Consider 3, 5, and 10 year time frames.)
4) What information is most important for the Agency’s top decision makers to have
in relation to investment in, and measurement of r&searc.h ‘Tésults?
5) How should decisions be made about continuation of a research effort? What

measures need to be taken to assure that information gained in a research effort is available both



currently and in the future?

Participants were also asked to Jiscuss under what conditions, and in response to what type of
objectives, qualitative and quantitative performance indicators are appropriate. Furthermore, suggestions
of management principles and procedures that should govern the establishment of research objectives and

indicators of progress toward those objectives meeting scientific standards were to be included.

Witkin the short time period available for the workshop, the A.I.D. did not expect consensus
conclusions and recommendations on so broad an agenda. Rather, in sharing experiences, discussing
issues, and exchanging information the workshop was seen as the beginning of a process that A.1.D. and

its Research Advisory Committee would carry on.

C. An Overview of A.LD. Research Activities
The Workshop on Research Progress Measurement and Management Decision Making opened
with an overview of A.LD. research thrusts and a description of the new strategic management

performance information system (PRISM). Research in A.1.D. was categorized as:

1) Strategic, which is long term, applied and targeted toward a problem whose pay-off
is over longer time spans than the normal 3-5 year programming cycle.

2) Adaptive, which draws heavily upon known research results and is targeted to
specific site locations,

3) Operational, for the integration of country specific social and cultural issues, and

4) Data Base, for the generation or maintenance of information on global issues.



Two characteristics of A.I.D.’s organization that determine how its research programs function
are: a) the decentralized nature of its operations with an extensive field-based technical staff, and, b) the
integration of research into ongoing programs. The support and application of research within ongoing
activities is designed to catalyze A.L.D.’s resource transfer program into a dynamic and creative
technology transfer program.

PRISM is in its initial stages of strengthening mission and Washington operational-level
performance monitoring and the introduction of key, agency-wide program performance indicators.
When fully implemented it should help senior managers meet decision making needs and also provide
essential information for managers at other levels within the entire A.L.D. organization. By itself such
a performance monitoring system will not reveal why results have, or have not occurred or which
alternatives are the most effective and efficient; however, in conjunction with other management analyses,
evaluations, and reporting, PRISM will systematize and strengthen oversight both for evaluation and
strategic planning purposes.

Because PRISM as currently designed focuses upon evalnation of field operations and central
office operations that support the field, it does not seem to be as applicable to the research activities of
the Agency, most of which are financed or coordinated through the Bureau for Research and
Development. Although A.L.D. is not one of the major research-supporting agencies of the U.S.
Government, its research activities are large in their aggregate, totaling between 30 and 40 percent of the

R&D Bureau’s $470 million (FY 1991) annual budget.

D. Panel Presentations and Discussions
Following an overview of the manner in which research operates and is managed within A.L.D.,
participants invited by BOSTID shared insights into, and experiences in evaluation methodology and

strategic planning. For practical considerations, presentations were grouped into 3 "sectoral” panels and



2 more genera! or "functional” panels. The sectoral panels were those representing industry, international
research donors, and U.S. government agencies; the functional panels included one on agricultural

research and a second on multisectoral research in the social sciences within programs of the World Bank.

1. Industcy Panel: The industry panel consisted of presentations on research evaluation and
strategic planning from pharmaceutical, materials fabrication and manufacturing (aeronautical and
automotive), and contract R&D (Battelle Laboratories). Common denominators from these divers
industrial perspectives arise from the highly competitive environments in which the industries operate.
Thus strong R&D involvement is essential to survive. Perhaps no more than 10% of that R&D results
in a successfully marketed product. Most R&D projects are terminated before they reach the projected
end product because of technical reasons that change or invalidate the original premises on which the
research was based, or the realization that the new product or process offers only limited technical or
economic advantage in the market, or the product has a such a long development time that the market
potential is uncertain, or there are other reasons arising from market competition and constraints.
Termination of an R&D effort, however, does not usually signify failure because findings are often
applicable to other products or processes of a firm.

Panel members emphasized the need for strategic planning in industrial research that is inclusive
in nature. A strategic plan should involve production workers and their immediate supervisors as well
as higher management levels. The former help keep a planning process realistic and practical; the latter
are goal setters and determiners of policy. To be successful a strategic plan must be a judicious mix of
both bottom-up and top-down approaches to problem solving.

2. International Donors Panel: Three presentations were given: a) one from the Netherlands®
technical assistance experience, b) one comparing French and European Community technical assistance,

and ¢) a third from the Canadian experience of the International Development Research Centre (IDRC).



The program of the Netherlands Ministry of Foreign Affairs is currently integrating all research
it supports in developing countries into one strategic plan for technical advice, coordination and capacity
building. The goal is to overcome either a supply-driven or a2 donor-driven approach to one incorporating
the best of bota in a more coherent systen:.

A central principle of strategic planning for research assistance of IDRC has always been
developing country participation. Nearly one-half the IDRC Board members are from developing
countries. Increasingly the principle of joint project planning is also incorporated into the science and
technology assistance programs of the Netherlands and France.

A recent review of French coliaborative research with developing country partners revealed: a)
to achieve jointly planned objectives in a research project, the generally unequal balance of power
between donor country and host country scientists needs to be addressed, b) from the very inception of
of a project, agreement on evaluation indicators mus: be agreed upon; c) recognizing that there are a
variety of goals in any partnership, no singie evaluation methodology is sufficient to provide both donor
and host country with convincing results, d) economic or financial indicators are almost always inadequate
for assessing scientific and technical projects with developing countries, and e) evaluations should always
be conducted openly and the results made publicly available. Evaluations should be separately budgeted
and be distinct from line items for the research itself.

Throughout its lifetime, IDRC has emphasized r.;earch which has a capacity duilding component
for developing country scientists and institutions. That principle together with IDRC’s increasing efforts
to give greater authority to users of research is the key to long-term success in terms of quaiity,

effectiveness, relevance, aud the probability of adoption.

3. U.S. Government Agencies Panel: This panel gave examples of research programs and their
evaluation methodologies from the National Science Foundation (NSF), the Office of Naval Research

xii



(ONR), and Department of Energy (DOE).

The program of MSF that was discussed is known as the Industry-University Cooperative
Research Ceniers Program and is designed to create centers that become self sustaining from non NSF
funding within a five-year period, to link university research very closely with industrial/technological
advancement while training students, and to develop industry/university interaction on industrially relevant
research topics. The program has a direct correspondence to activities and program objectives that
A.LD. fosters in developing countries.  "Success” in the establishment of the industry-university
relationship is the long-term survival of the relationship. By definition, a "successful” center is one that
is cooperatively funded from industrial sources, the universities own funds, state funds, and other non-
NSF sources. There is also a well structured and on-going evaluation plan incorporated into the program
that involves an independent evaluator who serves as an advisor to a center director and 2nnual, formal
evaluations open to university and industry participants as well as representatives of the sponsoring
(funding) groups.

The relevance of the Industry-University Cooperative Research Center idea to A.L.D. lies not only
in its potential application to sustainable capacity building in developing conntries but also as a model of
formal evaluation planning for research activities. (See Annex B)

Over the years ONR has evolved a system of funding its research at the program rather than the
individual project level as is the case for NIH and NSF. The system works well for the Navy and serves
its needs for ongoing research evaluation. The ONR system can be more narrowly focused than one for
A.LD. that has multiple clients, a wide variety of needs, and of development objectives. The evaluation
process of the ONR, however, suggesis several features that could be applicable to A.I.D. These include
the use of a core group of highly competent specialists within the A.LD. itself to manage the evaluation
process, the need for independent, external groups for peer reviews, and the need for senior management

involvement in the process.



The Office of Program Analysis of DOE is mandated by the Congress to do an independent check
on the meri) of the department’s research. Results of its work are not available to the public because of
the detailed and ofien highly technical aspects of research programs. In general, the system may not be
so applicable to A.1.D. but several principles would seem to apply. Tney include assuring that evaluators
are "world class” in their fields and are drawn from outside the /igency; i.e., from industry, universities,
and other government laboratories. In DOE evaluations, reviewers use inputs furnished by principal
investigators as one important ingredient, and those investigators know that the inputs will be critically
examined. The review process is intended to probe technical aspects of the research first, and impact
second. Reseucch productivity and impact are important ingredients of cost-effectiveness and are included

as one part of the overall evaluation process.

4. Agricultural Research Panel: The agricultural research panel described the program and
evaluation methodologies for the national research initiative of the Department of Agriculture Cooperative
State Rescarch Service (CSRS) and the research system of the Cooperative Group for International
Agricuftural Research Centers (CGIAR).

When the National Research Initiative Competitive Grants Program was started within the U. S.
Department of Agriculture in 1990, the decision was made that a wide and comprehensive process was
required to identify research needs and priorities. Twenty-four areas of concentration were chosen for
a research budget that began at $40 million and is expected to go to $500 million per year within a few
years, Users of research such as commodity groups, agribusiness, and environmental groups were
consulted as well as the scientific community. Based on meetings of a research planning group; and
looking at research priorities of scientific organizations, agricul;ufa]"r%earch stations and others, the
USDA advertized nationally for proposals. Proposals are then evaluated by a peer review system for

scientific merit and relevance. Competition for the grants is keen; aboui 20% of the preposals received

Xiv



were actually funded in FY 1990. Since te national initiative program s only a bit more than one year
old, discussion of research evaluation &nd of impact is premature.

The CGIAR system is well known to the U.S. A.L.D. because core funding in the amount of
about $40 million per year has been the level of A.1.D. funding. The International Centers are guided
by the CGIAR Technical Advisory Committee (TAC) composed of 18 distinguished scientists, half from
developing countries and half from the developed world. TAC’s resnonsibilities include the setting of
priorities for the Centers in cooperation viith the group of donors, evs . ion of research cond=ted at
the Centers, and allocation of fun¢is for the annual budgets. Each Center has its own Board that hires
the Director General and with him set polic:es, operating procedures, and monitors and evaluates research
results. In addition there are periodic external reviews of the scientific and management performance of
each Center. These external reviews occur approximately every 3 to 5 years. In the early years of the
Centers, there was little long-range strategic planning but competition for funding now dictates that
Centers have well structured strategic plans, typically extending for 10 to 15 years into the future.
Centers plan differently, depending on the nature of their boards and top management. Most employ a
mix of top-down and bottom-up management methods.

That the CGIAR Centers have had an impact on commodity production increases worldwide is
well recognized. Rice production in Asia has been catalyzed by the work of the International Rice
Research Institute (IRRI) located in the Philippines. Corn (maize) and wheat production in India,
Mexico, and many other countries has been greatly increased by the work of the Internatiunal Corn and
Wheat Center in Mexico. A specific example of impact evalvation is cassava, a toot crep grown
extensively in tropical regions. From a small program of about $300,000/car over approximately 15
years and conducted by a team of 11 professionals from the International Tropical Agricultural Center
(CIAT) in Colombia, cassava production is now increasing about 3.5% per year in Asia and 2% in

Africa. Since cassava is a staple food of the rural poor, the reliable increase in supply is having a
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profound effects on diet and nutrition.

5. World Bank: Research in the World Bank i3 part of a continuum of anclytic work that
includes economic and secioral studies, policy studies, and activities which the Bank more narrowly
defines as "research.” The three classifications are somewbt arbitrary; the percentag= distribution runs
about 60% ecoromic and sectoral, 25% policy, and 15% research. The research budget is about $23
million per year and priorities are directly derived from the Bank’s major concerns. Currently the
priorities are environmental issues, private sector development, poverty, and the transition of socialist
economies.

Bank studies and research have a heavy involvement of staff and generally may be said to have
four objectives: a) support of Ban« operations, b) broadening the understanding of "development,” c)
improving the capacity of the Bank to give sound advice to client countries, and d) zssisting in capacity
building of nationals in their own countries so they may cacry on research activities independently.

Currently the bank is looking at research evaluation techniques based upon its own desigr of the
performance indicator approach. Keeping track of what the Bank publishes, examining reading lists in
development economics, tracking Bank publications to their piace of use, as well as bibliographic inalyses
are being used. A key issue ir evaluation is the application and impact of the research. Bank officials
constantly ask themselves how policy decisions are being improved as a direct result of the research that
the Bank supports.

Over the years the Bank has found that the absolute key to research success is in the personnel;
i.e., selection of the researchers themselves. The Bank has a rather high turn-over rate in research staff;
researchers drift toward operations. By having the in-hcase capability for research, the Bank is befter
able to pick and chose the programs and projects it can n:anage. From one perspective, however, A.1LD

perhaps has great flexibility in sponsoring research because of its small in-house research staff, At the
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same time this puts a greater burden upon A.I.D in working with contract researchers to assure that the
product truly addresses the priority issues of the Agency.

As seen by the Bank its comparative advantages in recearch are: 1) in problem identification due
to the larse number of persons in the field with a good perspective on the issues that concern Bank
coerations, 2) in cress-couawry research, again because of the numbers and diversity of field staff and the
abiiity to nohilize them on common issues of develtpment concern, 3) in "length of perspective”, i.e.,
the Bank is in business for the long-term, and 4) in implementing research results through the Bank’s
lending programs.

Looking at the Bank’s directives for monitoring and evaluating its activities there are several ideas
which seem as applicable to A.LD. as they are 19 the World Bank itself:

1. The role of informaticn: Information for development has value in its application
and use in decision making; therefore, managers and users of information that is to be generated
from a research project should be invelved in the research design from the inception of planning
that research.

2. The design of monitoring and evaluation in researck; Monitoring and evaluation
are also best designed at the st»rt of the project planning phase. This helps to insure that the
right data are collected and in a timely fashion.

3. Sources of information: No one source of information is entirely adequate; it is
necessary that information be collected from a varicty of sources and be interpreted in context.
Unfortunately, there is often a lack of base-lize and contextual information and this must then he
developed before a project can proceed. (A.LD. addresses this issue by including base-line
information generation as one of thc ‘undamental types of "research” that it supports.)

Finally, a goal of the Bank’s work at all levels is to help build the capacity of developing country

groups, privzie and public, to design, implement, monitor, and manage their own programs and to
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understand that ‘nformation is potentially a very constructive tool rather than a dangerous commodity.

E. Closing Session Summary
During the closing session the following points were reiteratad as areas of emphasis and focus:

a). A clear statement of research objectives for a project or program planning phase is
the starting point for evaluation and sound management of all research activities. Only when
objectives are clearly and explicitly stated is it possible to conduct a balanced and usefui
evaluation.

b). It is essential that all qualified persons who are part of a research team be involved
in the evaluation design. (Mixture of bottom-up and top-down inputs.)

¢). Quantitative indicators are under devclopment and are actually in use in research
evaluations. There is also a methodology arising from risk anaiysis experience. One cautionary
note is that performaice indicators should be developed specifically for each program and not
"borrowed” from another research project or program. Although one should pay attention to
quantitative approaches, one should not be driven to conclusions solely by the numbers that result
from their application. Quantitative teciniques need to be utilized cautiously aund with judgement.
The user must understand the limits of the methedology and the special assumptions on which
it is based.

d). A cautionary note also arises from the inherent nature of the research process.
Research is a systematic probing of unknowns; there is a high chance that a project wiil not lead
to the result hypothesized, or fulfill a market need, or result in a product or process that can
survive among competing requirements. R&searc;h may fail in as many as nine of ten starts but
this should not translute into a fear of failure. Management systems need to be sufficiently

flexible to allow for both initiative and failure of a project without necessarily translating into
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failure of the individuals working on the project. Rare are the occasions when research has not
enlightened the researchers and managers.

e). Any system used to evaluate research should be applied uniformly and
consistently over time. The committment of top marniagement to the system should be clearly
evident to all who are involved. Specific performance indicators to be useful need to be
designed, tested, and modified over time. The application of performance indicators and
questions of continuity and accountability go hand in hand.

f). For its own internal planning purposes in the design of a research measurement
methodology A.LD. officials should consider preparing a draft strategic pian for research that
includes evaluation components based on a total systems approach that would include the research

itself, field testing, and a scenario for implementation.



GENERAL INTRODUCTION

1. Background

Bradshaw Langmaid
Deputy Assistant Administrator

A.LD. Bureau for Research and Development

Mr. Langmaid welcomed all the participants to the Workshop on Research Progress
Measurement and Management Decision Making and served as the chair for the session in which A.I.D.
officials presented their rationale for a new and critical look at management practices. He explained that
the program management task is a formidable one as A.I.D. works with more than 80 countries
throughout the world, although among U.S. Government agencies, A.L.D. is not a major research-
producing agency. Nonetheless, roughly 11 to 14 percent of the Agency’s overall development assistance
program (FY 1991 $1.3 billion) could be classified as research. By far the largest part of the Agency's
program is concerned with the delivery of development services. In u ¢ Research & Development Bureau
(R&D Bureau), however, the figure 30 to 40 percent of its approximately $470 million budget. In
absolute terms, the research effort is large, and the Agency is constantly seeking ways to strengthen not
only the relevance but also the management effectiveness of its research.
One component of the Agency’s ongoing emphasis on strengthening management oversight is the

geraent (PRISM) plan. Mr.
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Langmaid asked Dr. John Eriksson, Director, Center for Development Information and Evaluation
(CDIE), located organizationally within the Policy Directorate of the Office of the A.I.D. Administrator,

to give an overview of the PRISM plan and its iraplementation.



II. An Agency-wide Program Performance Information System for Strategic Management (PRISM)

John Eriksson, Director
Center for Development Information and Evaluation A.L.D. Policy Directorate

A.LD. is the primary vehicle of the U.S. Government for foreign assistance, administering
several billion dollars of bilateral development programs annually through a Washington staff and resident
Missions in some 30 countries throughout the world. Historically A.1.D’s foreign assistance mandate has
been broad, and the Agency has pursued a multiplicity of objectives under the much amended Foreign
Assistance Act of 1961.

Under the current Administrator, Dr. Ronald W. Roskens, A.I.D. has embarked on a major
reform of the Agency’s planning and management systems. These strategic management and evaluation
initiatives are aimed at focusing and concentrating its programs in a manner consisfent with current budget
realities, leading to more strategically managed foreign assistance with greater development results.

A.LD.’s new Program Performance Information System for Strategic Management (PRISM) is
an important part of this effort. PRISM will be a system of performance information systems, built
collaboratively with the Missions from the bottom up, as well as the top down.

PRISM has three major components: (1) An Agency-wide program performance database; (2)
technical assistance to strengthen operational-level (Mission and Office) performance monitoring systems;
and (3) development of common reporting and analysis formats to link these operational systems and
make relevant performance information available at other organizational levels.

PRISM has already made significant progress in sirengthening program performance information
systems in a number of field Missions and some Offices. At this time PRISM can provide management
with a reasonably good picture of what and how the Agency is doing in terms of objectives and strategies,
especially in the field. It can also outline what the Agency expects to achieve by providing detailed

results that a number of Missions and Offices anticipate over the next 3 to 8 years. The detail provided



by PRISM will become sharper by Spring 1992 as programming reforms are implemented and Missions
become more fully engaged in strategic planning. By Fall 1992, more detailed performance reports are
expected from at least one-half of A.I.D.’s Missions. This should allow ready identification of programs
that appear to be achieving results as well as those that are falling short of targets.

A review of PRISM by the Administrator and Senior Staff in early December, 1991, revealed
that substantial headway has been made in just one year since its implementation; nonetheless, a great
deal remains to be done, even at the Mission level.

While most of A.1.D.’s activities focus directly on achieving significant development results in
specific host countries, a portion of the Agency’s portfolio is devoted to research that has much broader
development implications. During the planning phase of PRISM it quickly became apparent to CDIE
staff and to the R&D Bureau management, that measuring the performance of research programs was
different from the measurement of results from other programs (family planning; economic policy reform;
building an irrigation system; etc.). Also, in the evaluation of the research programs it is not enough to
say that research programs are not intended to support directly and specifically Mission program
objectives; that they are riskier or longer term than typical field objectives; or that they are only valuable
in terms of the quality of the research itself.

Ip short, research managers, like any other managers, need a better basis for making decisions
over time; they need to judge which research programs to continue, which to expand, which to contract,
and which to terminate. But what are the criteria for such decisions? What are appropriate indicators
for measuring research performance? What is the role of more quantitative evaluation studies?

A.1D. does not have any easy answers. This workshop — of experienced research managers and
scholars from industry, universities, and government — was convened to bring insights and to give us
some help. No one expects any silver bullets. Our work over the next day and a half is seen as the

beginning of a process. We look forward to hearing your insights, receiving your counsel, and discussing



the issues with you.

III. Overview of Research in A.LD. and Goals for the Workshop
Richard Bissell
Assistant Administrator
Bureau for Research and Development

Dr. Bissell stated that he would not summarize the A.I.D. research program; it is too rich, too
diverse, and has too long a history. (See Proceedings Annex entitled "Research Directions at the Agency
for International Development, dated July 29, 1991). He preferred to discuss what he felt are some of
the contextual issues as that would be helpful in addressing both the problems faced by A.I.D. and the
chafge to the NRC panel.

To begin, one can start with several basic factors, or characteristics of research within the A.I.D.
Perhaps the first of these is the wealth of choices available to A.I.D. due, essentially, to the opportunities
available from America’s expanding storehouse of science and technology. Over the last 30 years the
choices growing out of America’s technological strength have expanded constantly, and a comparison of
the present A.L.D. program portfolio with past portfolios evidences a process of growth.

Although the basic research funded in the United States is turned into remarkably practical
applications that are spread throughout the world by A.L.D., the Peace Corps, and perhaps especially by
the 400,000 to 500,000 foreign students who study in the United States, A.L.D. does not fund basic
research. Peace Corps volunteers and foreign students who return home provide windows that inspire
American technological development and open opportunities for A.I.D. that may not be open in such
variety and depth to other donors.

A second factor is the tremendous internal and external pressures for results in real-time. As we



watch the world through television, our awareness of the problems out there increases every day. The
internationalization of American society sharpens American awareness about the state of the world. To
give but one example, malnutrition afflicts 700 million people worldwide. There are 15 million children
under the age of 5 dying needlessly every year. One could cite other examples, but it is sufficient to state
that this awareness creates increased pressure on the Agency as it invests in research to make sure that
the research expenditures will have prompt and visible impact.

A third characteristic is the need for guality work. AID faces one of the most difficult
environments in the world. There are places where data bases are almost non-existent in almost any field
- agriculture, rain forests, epidemiological bases, etc... In effect, the Agency has to go out and create
the ground upon which meaningful research can be conducted. Many institutions are weak in developing
countries; they need our collaboration, but we also need theirs if meaningful research is to be done. In
many respects both we and they face an objectively hostile environment in which to establish rapid and
quality results amidst this wealth of choices from which to make investments.

A.LD. has made certain basic choices about directions of research in this context. As was
mentioned before, the Agency does not do basic research, per se. It does, however, engage in long-term
and short-term applied research; and increasingly this may be defined as operations research. That
doesn’t mean it short-changes the long-term strategic research. A.L.D. has made powerful and significant
investments over the years in agriculture, health, and environmental improvement, but those investments
tend to be downstream where applications are more imminent rather than research to acquire new
knowledge.

Long ago A.LLD. made a very basic choice, and that was to integrate the research and
development aspects as completely a possible. The Agency has d.o(fe'iﬁis in a variety of ways, of which
one is in setting the Ageacy’s research agenda. If we can make research needs-driven, then we think we

have fulfilled an important criteria. Integration also assists in moving research results into the field as



quickly as possible.

Another choice in A.L.D. research planning is that the Agency has decided it must identify and
fulfill tangible, programmable outcomes. This may sound orderly, but it is not: A.LD. lives in a
disorderly environment. It is a government agency that must interact strongly with, and make use of
research from other agercies of the Federal Government. C.ilaboration with the Department of
Agriculture, the National Institutes of Health, and increasingly with the Department of Education and with
the EPA, creates cross currents in the research area. The process is neither neat nor simple; all parties
must work at "making the collaboration work."

In asking the NRC to convene this workshop, we specifically requested that participants bring
to this table example« of research measurement systems and models that A.L.D. can look to for
inspiration. I am glad to see the agenda and the diverse set of speakers from the United States and
abroad who have separately wrestled with the kinds of research management issues that we face. As we
move toward the end of one century and enter another, getting the models you bring bounced around and
examined in the light of what A.I.D. management and its counsellors see as our reality, and where the
Agency must go, will be most helpful.

With such a diversity in the choice of possible investments the Agency could make, there is a
constantly increasing pressure to focus our choices. We cannot simply choose, therefore, to fund useful
research, nor can we even use the standard of "quick"” research results, but must, instead, ask the difficult
question "What is the best research we can fund?” Where there are long-term investments, it becomes
that much harder to do.

Allow me to give an example. Fifteen years ago, in the Office of Nutrition in the Bureau of
Science and Technology, the Agency decided to fund research in the area of Vitamin A nutritional
deficiencies in young children. At the time the scientific evidence on the importance of this issue was

limited, at best. It was known that Vitamin A had a relation to blindness, but nobody really knew what



the effect was. The payoff for the research came 15 years later; today we know that vitamin A can
reduce blindness and reduce childhood mortality by 20 to 35 percent. That knowledge is now going into
field implementation, 15 years after investment and testing. I do not know whether we would have better
criteria to make a decision on such long-term investment in research today as we did 15 years ago. I
would like to think we do, but there is such a variety of tools that we would have to look long and hard
at something like that in the context of other alternatives.

It is for such reasons that we in A.I.D. worry about focussing too much on short-term. There
certainly may be short-term pay-offs, but as we go back to what the best investments were, there are
many different factors. I'm not sure, for instance, that if someone had asked me for a very small amount
of research money to eliminate striga from the sorghum plant in the Sudan, I would have recommended
the investment. The environment in the Sudan to do such work was hostile. I probably would have
declined. Yet we are told that the research can raise the productivity of sorghum by 30%, and this affects
the lives of very poor people not only in the Sudan, but in arid zones in general. So the present process
of making choices about investments in research has many shortcomings; and it is a little scary in
hindsight. It is clear that all of us need help to do better with the limited resources and growing pressures
on us today.

The last point to mention is that the outcome of these informal discussions should have utility
within the research process; this is not an intellectual exercise. A.L.D. needs to assess research progress
in particular projects. There is the internal issue about being able to identify interim impact and keep
the project focussed on the best course of action. There is also an external issue, which is particularly
important to senior management officials, and this focuses upon how one weighs potential utility and
impact of one research course versus another. I hope that the kind of criteria suggested, and models
discussed, will be helpful both internally and externally. If it turns out that logic drives us to two

different kinds of measures to answer these kinds of questions, that is fine, but I would like to see



something that is unitary if possible.

My colleagues and I in the Agency appreciate the investment in time you are making in this
workshop. A.LD. has a tremendous history in what it has brought to development through its research;
we would like to keep that up. These are tough times; it is more important than ever to do the right

things. We need help to keep on the right track and to extend our excellent record.

IV. General Discussion

A. Introduction and Background

The general discussion period was opened by Dr. Arden Bement, Jr., chairman, for the
workshop. He and 15 other participants invited by NRC
brought to the workshop their personal experiences in strategic planning for research and research
evaluation. They were invited from backgrounds in industry, govermnent laboratories, management of
research grant programs, and international research on economic and social issues in development.

To help orient the invited participants, A.I.D. provided background information on its current
R&D strategy, and on its new initiative for mission, office, bureau, and agency-wide strategic planning
and program performance system. Included in the annex to these proceedings are two relevant
background documents: a) "Research Directions at the Agency for International Development”, and b)
"An Agency-wide Program Performance Information System for Strategic Management (PRISM)."

B. Terms of Reference

Specifically, the terms of reference (A.L.D. charge) requested that:

1. Participants, through panel presentations and discussions, focus on alternative approaches to,
and processes for measuring the performance of research and development programs including setting
of goals and the selection of performance indicators.

Here the objective was not be to describe in detail particular methodologies but to probe beyond



method to substance, addressing questions and issues such as the following:
(a) What does a research manager need to know to deiermine if the research is: high quality,
cost effective, and will probably lead to the end for which the research program or

project was desigried?

(b) How are priorities developed for the research program, how is it determined if they are
appropriate to the goals of agency or firm, and if the management structure is appropriate
to implement the research?

(c) How does the passage of time affect a research project or program? Consider near term
and long term (3, 5, and 10 years down the road.)

(d) What information is most important for the Agency’s top decision-makers to have in
relation to investment in, and measurement of research results?

(e) How should depisions be made about continuation of a research effort? What measures
need to be taken to assure that information gained in a research effort is available both
currently and in the future?

2. Participants were also asked to discuss under what conditions and in response to what type
of objectives certain performance indicators are appropriaie. This was to include both qualitative and
quantitative indicators.

3. Participants were to suggest principles and management procedures that should govern the
establishment of research objectives and indicators of progress toward those objectives. Both the
principles and the procedures should meet recognized scientific standards.

4. A product of the workshop would be a procw;'iings document summarizing salient discussion
points and recommendations. Given the informal nature of the workshop no effort would be made to

achieve group consensus on conclusions or recommendations.
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The chair noted that the presentations by John Eriksson, Director of the Center for Information
Development and Evaluation, and by Richard Bissell, Assistant Administrator for R&D, along with the
background documents previously cited, gave the participants an introduction to the diversity and
character of the research thrust in A.I.LD. For an overview of research planning and evaluation methods
and practices in public and private sectors that was sought by A.LD., individual participants were asked
to share their experiences. For practical considerations, presentations by NRC participants were grouped
into 3 "sectoral” panels (industry, government agencies, and international donors) and 2 "functional”
panels; one based on the role of the World Bank and another on agricultural research. The totality of
the A.I.D. and participant presentations would then form the basis for questioning and discussion among
all persons. These informal discussions and exchanges would bejin a process by which A.LD.
representatives would, in their own manner, carry on a review of research strategy formation, and of
program and project evaluation methodologies. The workshop, therefore, should be viewed as an
introduction to a continuing process within the Agency.

C. Categories of Research that A.LD. Manages

The Chair, Professor George Walter, Dr. Lowell Hardin, Dr. Bryant Rossiter and others engaged
Dr. Richard Bissell in a discussion about the categories of research that A.I.D. manages.

First, the ciategories were grouped by Dr Bissell as follows:

o Strategic Research, which is long-term (10 years, perhaps longer)

applied research, targeted toward a specific development problem whose
pay-off must be quantified over longer time spans than the normal 3-5
years for Agency projects.

o Adaptive Research, called "development” in industry, targeted to

specific sites (environments) that draws heavily upon known research

results developed in the U.S. or elsewhere.
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o Operations Research, for the integration of country-specific social
and cultural issues.

o Data Base Research, for generation or maintenance of informaticn on
global development issues. (Strategic, adaptive, and operations

research cannot proceed until data base information is available.)

Dr. Bissell stated that the A.L.D. goal whatever the category of research and wherever its use may
be applied, is to enhance the ¢apacity of a country to do its own research, and/or to facilitate adaption
of research, where appropriate, from differing social and cultural traditions. A.LD.’s role is not to
conduct the research itself but rather to catalyze and enable targeted research to be done. Additionally,
the Ag .ncy feels it has a responsibility to facilitate knowledge transfer, to link researchers to one another,
and to train leaders for problem solving. This manifests itself in the formation of human capital, for
which A.LD. has a long history, and for participation with counterpart crganizations in institution

building.

D. Strategic Planning

Frof. Walters noted that A.I.D. emphasized the importance of the quantification of pay-off over
long time periods as a requirement for entering into strategic research. He inquired about A.ID.
experience in, and success with quantification methods. Dr. Bissell stated that he did not want to imply
that there are well defined and broadly accepted methodologies to quantify research pay-off, as in cost-
benefit analyses, but there are perhaps other ways to measure results. These include improvement in the
quality of life indicators and human survival staistics. It is dii’ﬂtﬁlf to attach dollar values to those
measures. Similarly, it is difficult to quantify and give dollar values to such research advances as

improvements in productivity, environmental conservation, protection of biodiversity, etc. Nevertheless,
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efforts at quantification are being made and those techniques have utility when used with the proper
caveats and cautionary notes.

Dr. Rossiter shared some of his perspectives on strategic planning explaining that he wished to
comment from his industrial background and his experience as a member of the A.L.D. Research
Advisory Committee (RAC).

o First, it was his observation that A.I.D. does a good job of strategic planning at the Mission
level; i.e., in the developing countries. That is because it is always easier to do planning where goals
and issues are quite well defined. And the Mission level is where the provider (A.I.D.) is directly
involved with the customer (the developing country and its institutions.) It is more difficult in the
research arena, and this is recognized in A.L.D.

0 One of the problems for the RAC is that when a research idea is brought to it by A.LD.,
questions are raised on the basis of a single project. Priorities and choices are always important in
industry, but in A.LD. it is very difficult to see relationships because options are not usually presented.
Too often the question of how a proposed project relates wo other choices in the A.I.D. research portfolio
is not asked.

o Another observation by Dr. Rossiter was that there seems to be a lack of accountability for
research. This isn’t to imply that the people are not accountabie, but that the span of continuity is short.
A program conceived and started by one group in A.LD. requires such a long gestation time that the
originators "move on" to other assignments. Projects are too often left to someone unfamiliar with its
origin and goals to complete it. Projects get caught up in goal changes and management changes and the
research suffers.

o Closely associated with accountability are time frames in which things happen. In long-range
research it is difficult at the outset to specify the critical path to complete a task. A.LD. often stops its

support at the stage of producing trained pecsonnel or writing a report about a "pilot” experiment rather
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than carry through to actual application in the country itself,

In summary, the personal feeling of Rossiter was that the Agency does a better job in identifying
general goals than in identifying the critical gaps. In industry one asks, "Where are the bridges out?"
That is where research serves. That process is what some in industry call "situational analysis" — where
cne identifies the competition, the real problems of the markat, the actions needed to effect a change.
Although Rossiter recognized that there are those in A.L.D. who are also very much concerned with that
same pragmatic approach to change (or to "development”), it was his personal feeling that until strategic
planning for research is internalized to a greater degree than in the past, it will be difficult for the Agency
to achieve answers to many of the pertinent questions.

In responding to Dr. Rossiter, Mr. Lawrence Saiers, A.LD. Policy Secretariat, remarked that the
Agency is keenly aware of the global environmental setting in which it must operate. The world is
becoming smaller and more internationalized, but that does not mean that it is less complex. Strategic
planning cannot proceed in a vacuum and must be directed at a specific audience that is carefully
identified. Although the Agency is not terribly far down the road in the global strategic planning process,
it has consuited with its own staff both at headquarters and in the field, with congressional staff, with
private voluntary organizations, with think-tank organizations, etc. The process to vnderstand the new
world environment has begun, and it is continuing so that pragmatic long-range plans and objectives will
be formed as RAC and others have recommended.

Dr. Donald Plucknett, senior scientist for the Consultative Group for International Agricultural
Research attached to the World Bank, stated that A.1.D. did not have to be too modest when discussing
agricultural sector research and development. Prior to World War II there was no international research
effort in agriculture. A.LD. and a few private foundations led the way in commodities research in
international agricuiture and created the green revolution which increased food grain production

worldwide very dramatically. Strategic planning in agriculture has paid off handsomely over the years.
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A.LD. is now taking a leadership role in the world effort to develop more sustainable agriculture
practices in developing countries; i.e., sustainable in the sense of "partnership” among agriculture,

environment, aixd human values.

E. Project Planning
Dr. Gregory Ingram from the World Bank policy and research advisory staff cautioned

participants not to mix decisions about allocation of resources across different research areas with
decisions about project selection. Techniques for decision making about resource allocations across
sectors are very different from decision making about p:ojects within a given sector. How does one go
about justifying more money for the environment versus money for population, or health, or education
programs? One needs to consciously think about differences. Opportunity-driven decisions versus
requirements-driven decisions in research are a kind of project evaluation, not a program justification
process. There is a literature about the rate of return to research and it is not built on specific projects.
That literature is very aggregate in its scope.

Dr. Gerald Britan, A.I.D., added that there are other categories of literature related to decision
making; e.g., about how to define objectives, how to select research areas, and how to measure progress
over time. But even if one may know where he wants to go in research, if there are no signposts to
check along the way, one will never know the right road has been chosen. A characteristic of research
in A.LD. versus that in industry is that the successful private firms tend to make sound research decisions
over time as to which research areas warrant investment or abandonment, when to shift from more basic
research to development research and finally to commercialization. Most experience in A.I.D. indicates
that the Agency has been poor at development and commercialization. One of the things A.LD. is asking
this panel is how to get better at that process.

Mr. Bradshaw Langmaid and Dr. Eriksson, A.LD., said that the Agency feels generally
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comfortable with its assessment of its market - the developing world - but is less comfortable in judging
alternative investment choices needed to change the nature of the environment versus delivering of
services to improve the environment. Judging choices between major investments in pharmaceutical
delivery services, training people, etc versus investing in development of a vaccine has very different
risks. The eventual pay-off for a vaccine may be greater but intermediate risk factors such as safety,
or delays in understanding how a vaccine will work in human subjects may be far more difficult, time
consuming, and costly than A.I.D. can afford. Decisions of these kinds are very difficult for the Agency.
Thus it does not seem too useful for this group to debate issues involved in changing the nature of a
market vs delivery of services to that market. Dr. Eriksson emphasized that A.I.D. was anxious to
benefit from the experience of the participants concerning management and monitoring of the research
process. What are the kind of indicators to look for in the process of research monitoring - incremental
decisions, mid-course corrections, decisions to expand or to cut back, decisions to terminate.

At this point Dr. Bement brought this introductory phase of the meeting to its conclusion so that
the various panels of the participants could begin. He thanked Dr. Bissell, Mr. Langmaid, Dr. Eriksson,
others from A.LD., and all who participated in the explanation of the charge and the discussions to

understand its implications.
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PRESENTATIONS from INVITED PARTICIPANTS

1. Industrial Sector: Perspectives, Experience, and Discussion

Pharmaceutical Industries Dr. D. L. Azamnoff

Battelle Columbus Laboratories Dr. J. J. Duga

Manufacturing Industries Dr. A. L. Bement
A. Dr. Azamnoff:

The pharmaceutical industry operates under the special situation that it is a highly regulated
activity with many aspects of the introduction to the market mandated by law and federal regulations.
Even after licensing of a product for marketing, quality contre! and product distribution are subject to
designated standards and monitored practices. Thus to be profitable a company must pay attention to
product control and accountability in ways that are unique to the pharmaceutical industry. These
requirements add significantly to costs of research, management oversight, and general operations.

Nevertheless, a great deal is now known about the average cost of developing a new product and
the probability that any one of those products will meet with success in the market. About one out of
twelve new technical entries survives the rigors of testing and regulatory requirements prior to marketing,
and only 25% of those that survive recoup their development costs.

In setting priorities, companies not only look at market opportunities but must also consider
profitability using standard business practices for return on investment. The target may be a drug or
treatment for an indication where there are no other responses available. This carries high risk and offers
the potential for high profitability. Or one may look for a drug which is an improvement over others that
are currently on the market. This carries a lower risk, and also a lower potential for profitability.

Pharmaceutical companies also seek out products which are changes in delivery form; i.e., a capsule
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rather than an injection, or a skin patch to deliver a medication. Strategic planning is very much at the
heart of research in the pharmaceutical industry.

The A.LD. is concerned with "development” of human resources, of activities for new
environments, of management systems. In "development” work with which I am most familiar from the
pharmaceutical industry, I would conclude that evaluation of the past is a difficult choice because one
never really knows how the present evolved from the past. The present is a compilation of research work
done internally, opportunities that presented themselves, research of other organizations, and a host of
other factors. It is perhaps easier to evaluate the unknowns; i.e., the impact of R&D in the future, by
taking a look at what the research program intends to change, what the probabilities are of success in the
research and the probabilities of the adoption of the results of the research. The impact of successful
research on both the company and on society must be considered.

Another of the questions that A.L.D. has referred to the participants deals with management
structure. "Management", in my opinion, depends on the personalities aad qualities of managers. You
can go about management in a variety of ways but my experience suggests that one should delegate
authority (and responsibility) as much as possible to lower levels. Top management must still review
overall progress, resource allocation, and distribution. But employees, in research, in production, or
wherever else they may be within the struciure of an organization, respond more responsibly when they

are taken seriously and given incentives to perform.

B. Dr. Duga:

As Dr. Bissell spoke he stressed that A.1.D. must make its program and research choices from
a large number of alternatives available to it; that A.L.D. is al\‘:a)r's “under pressure for results, and to
achieve the results as quickly as possible; and that guality is the essential factor in whatever the Agency

does.
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As I listened, I was struck by the similarities to my work in industrial research and research
management. Battelle Columbus Laboratories is a large contract research and development institution
that provides services for industry and for government, including the A.1.D. From our experience with
all kinds of industry and over the years with the A.I.D., I see few differences in the project selection and
evaluation processes be they performed for an industry or for the Agency. For A.1.D. it is essential to
determine the environment for research programs and the social and economic benefits that can accrue
if the research program is indeed carried out. Increasingly, the same may be said for an industry
sponsored project. To do so industry uses benchmarks to compare the performance of one product (or
outcome) versus another. At the macro-level industries themselves are ranked on the basis of
"benchmarks” such as technology employed, operational efficiency of management, organizational
structure, or overall operations (return on investment, productivity, etc).

Similarly, A.I.D. has an opportunity to measure itself against the kinds of environment it faces
and the kinds of activities supported by other agencies - its impact in country "A" versus impact in
country "B". It is also important to look at research usiug time as a frame of reference - how does
today’s program of research or that which is proposed for the future compare with the past.

And finally, we must also observe that A.1.D. is constantly faced with special situations because
their operations are in different countries. Policies, pclitics, priorities, institutional structures change in
ways that A.I.D. cannot anticipate. These situations make it difficult for research and demonstration

programs to succeed.

C. Dr. Bement:
In my remarks I will focus principally on: a) performance indicators and conditions that make those

indicators relevant, and (b) principles and management procedures that should govern in the establishment

19



of research objectives.

First, I will remark on differences and similarities between industry and A.1.D. In my judgement
the reference document by Dr. Britan "Measuring Performance for Federal Agencies” written as a
discussion paper for the General Accounting Office, is as applicable to most industries as it is to
government. But that may be a bit of an abstraction. To make a comparison between a large corporation
and the A.LD. is a bit strained. In the case of some industrial organizations decentralization is as much
an organizational reality as it is in A.LD. Often decentralized industrial organizations, like A.L.D. shy
away from basic research. "Targeted” research, development, may be the more common element. In
my experience performance indicators in decentralized organizations are not yet the norm, although
industry has been working on them for a number of years. There are some guidelines, however.

One is the importance of having a common language within your management system. This
involves a rather inclusive series of guidelines and documentation formats for strategic planning, resource
allocation, operational and action planning, compensation, performance appraisals for organizations and
individuals, monthly management reports, etc. Systematic training and education within the general
management structure is often used to assure that common nomenclatures are used, understood, etc.

A second point is that goal setting and performance evaluation in any hierarchical system must
be consistently applied and should be understood from the "top-down" and the "bottom-up.” It is essential
that goals are written in the language of the performance indicators so that one knows what the targets
are.

Organizations are not accountable, individuals are. It is essential that the goals are written in the
language of the performance indicators so at least you know what the targets are. This creates a direct
coupling and alignment of performance indicators and the language of the goals at each level in the
organization.

The question of what does the boss need to know, when does he or she need it and in what form,
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really comes from understanding "success factors” and these come from the individual goals. Success
factors have to be defined in terms of accountability, responsibiiities, decision making authorities and also
the idiosyncracies of the individual - leadership style, etc

Now, performance indicators in PRISM have also been seen as necessary for "early warning"
svscems. Relying primarily on performance indicators, however, can get one into a "trap”. Performance
indicators have to be recognized and interpreted correctly. They have to be reported in a timely manner
up the chain of command. If that is not done then information becomes highly filtered and red lights
have a tendency to turn amber, and amber becomes green. So early warning systems need to be robust,
need selective probing, and need validation.

The Chief Executive Officer (CEO) of a firm or the Administrator of the A.L.D. clearly are high-
level risk takers. There are some programs that capture the attention of these individuals either because
of political sensitivity, customer interest, etc. It is a mistake however, to assume that these are the sole
interest of the CEO or the Administrator. One has to be reasonably selective what is reported and the
quality of the information relayed to the top has to be high. One has to recognize, also, that there are
two chains through which information gets passed up the chain-of-command. One is the management
chain which is for the more immediate and focused information. The other is the staff chain which pays
more attention to the technological and programmatic details and health of the organization.

As the person who has to be "eyes and ears” for the research function of an industrial
organization, I pay attention to R&D investment as a perceniage of sales and correlate this with growth
of a division. I have to ask if the technologies will address future needs and requirements. This is
essential to protect our investments for future markets, etc. I worry about turnover, the number of new
R&D starts as a fraction of the total budget, and about projects completed as a fraction of the total
budget. Programs have to be dynamic. There is leverage in the percentage that R&D is relative to total

revenue. All these are indicators.
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I'believe it is well to close at this point and ask for discussion on the industry panel presentations.

D. Industry Panel Discussion

1. R&D and market success

One cuestion which is rather specific, and rather parrow is this - - - pharmaceutical
companies in general have large and costly research departments and markedly different results in terms
of market success. Is there any analysis of why this is so? Merck, for example, does very, very well.

Merck has been studied and various observations have been given for its phenomenal success.
Senior management in Merck came from R&D and not from the business management or marketiag
areas. The CEO came out of research but it is said that the first thing he did when he took over the top
management position was to make a major commitment to strategic management and planning. Secondly,
it is clear that Merck has succeeded in rationalizing the R&D activity. Expected results are targeted, they
dr; not just happen randomly. Merck has a mission statement that specifically quantifies the targeted
results. Senior project leaders stay with a project from beginning to end. They build their own teams and
work with them. There are periodic reviews or "exams” so that a project can be cancelled if targets are
not going to be met. New projects are re-assigned to a team to keep it together.

Merck makes a very heavy investment in research, spending 16% to 17% of gross sales on its
R&D; it probably has the largest R&D budget of any pharmaceutical company. It hires highly competent
scientists; it has tremendous depth. As soon as a piece of information (from research from any source)
becomes available, Merck has the resources to follow-up to see if that new information has relevance to
its R&D program.

Merck also has a very good understanding of the market; it seems to be customer oriented. In

summary, Merck seems to have a clear concept of what constitutes strategic planning and management
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and it continuously sharpens its tools to improve its performance, in R&D, ia general management, in

customer relations, in understanding its market.

2. Models of strategic planning and measures of success

Dr. Rossiter’s first comment dealt with models, or a "process” for strategic planning. At
first strategic planning in industry was considered to be the prerogative
and responsibility of the manager of a firm or a department. This, however was not so successful as it
ought to have been. Then organizaiions formed special groups or even permanent units in charge of
strategic planning but the plans that resulted often were removed, even unrealistic in terms of the market
and the production process. A newer method of strategic planning is to involve the entire organization.
Production workers and their immediate supervisors have a role tc play in making the planning realistic
and practical, higher management in setting overall goals and policy. To be most successful, strategic
planning needs to be a combination of "bottom-up” and "top-down" approaches to problem solving and
raanagement.

A second comment, also by Dr. Rossiter, was the query of how various research departments
deal with the termination of a project. He observed that most R&D does not reach the market but that
does not spell "failure”. The nature of research in recent years is that a 10% success rate is considered
good. A.LD., however, might have great difficulty in convincing the Congress that only 1 research
project ovt of 10 starts would lead to an adoption in one or more developing countries.

Dr. Bement in addressing the question of "success” and "failure” stated that R&D
programs that are terminated often produce information, products or processes that apply more generally
to the operations of the firm or industry. Only when you terminate a program without learning from that

program, can the R/.D be considered a "failure."
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In looking at methodology for strategic planning, Dr. Bement stated that a strategic plan
first ought to be built on a strong functional plan. This assures that when engineering or R&D
departments develop a functional plan those in-depth analyses identify barriers and where opportunities
exist. That information is essential for strategic planning as one moves up the ladder of responsibility
within an organization. Overall, strategic planning is a process that needs the inputs from responsible
individuals at all levels of an organization. Then the manager works with the basic material to shape it
for the overall goals.

In remarks to apply the industrial experience to the case of A.L.D., Dr. Duga stated that
the Agency has a variety of clients (field missions) but that it is still possible to plan a research program
that addresses a wide ranging clientele. A.LD.’s strategic plan should take into account the variety of
opportunities, challenges, and clients it serves. At the top level of management this requires a definition
of the environments and the goals; at other levels it requires the freedom, and the resources, to adapt

research to particular situations.

3. End point of research in ALD,

Ms. Johnson a project manager in A.I.D. stated that one of the encouraging aspects of
the PRISM (Program Performance Information System for Strategic Management) activity is that it takes
line managers seriously and allows them to participate in the process of strategic planning. In applying
the principles of PRISM in the field missions to A.L.D. research, Ms :ohnson observed that there is very
little expertise in the "D" of the "R&D" process in developing countries. Research seems to be done "to
publish” rather than "to apply". Can R&D then be considered "successful?”

Dr. Bement recognized that research to develop ;hé l?ﬁowledge or technology base of a
nation is a legitimate end in itself, but this is not what was being discussed in this workshop.

In his view, R&D for developing countries is a continuum and the process is not completed until the
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technology is used, until a product is being sold. Besides the acquisition stage (the "R"), there is also
the adaptation stage and the integration stage. Thus one is dealing with socio-economic factors inherent

with receiving a technology and putting it to use.



II. International Donors: Perspectives, Experience, and Discussion

The Netherlands Dr. S. Volbeda
France and the
Europoean Community Dr. ). Gaillard
Canada Dr. T. Dottridge
A. Sjoukje Volbeda

The program of technical assistance of the Directorate-General for International Cooperation,
Netherlands Ministry of Foreign Affairs makes an extensive investment in research, currently over 170
million gilders/year, or about $50 million expressed as U.S. dollars. Over 50% is for capacity building
in developing countries. There is a separate account called research, done in cooperation with Dutch
universities, that includes a wide variety of subjects, but always related to a specific project. In addition
there is about $10 million in U.S. dollar equivalents of direct support to institutions in developing
countries. There is also a separate fellowship program. Another classification is policy identification
(preparation) research having a time span of about one year; policy sustaining of 2-3 years; models and
methods research, about 4 years; and technological research (adaptive) which has a variable lifetime
depending upon the subject. Scientific research is always in a specific sector such as rainforests, health,

agriculture, etc. Agriculture constitutes about half of the scientific research.

There is a new effort to integrate all research into one strategic plan, and we call this the
"Spearhead” program. Our goal is to include under the one umbrella technical advice, ccordination,
capacity building and some 10 to 15 regional programs which, in turn, seek to have a totally integrative
approach to projects. We want research to be an integral part of the development process. Instead of
being supply driven, or donor driven, as it used to be, we want research to be more integrated. In the

longer term, we see research as product rather than process. We recognize the dilemma of the differing

27



priorities of the government agencies involved, issues of the criteria of managing and financing, setting
the agenda for research, and getting participation of everyone involved, particularly at the local level in
the developing countries. In the end our goal, and that of our partners is one of getting the best use of

research results.

B. Iacques Gaillard'

This presentation deais with the evaluation practices in France and in the European Community,
focusing on specialized tropical research institutions and funding programs aimed at structuring and

strengthening the European scientific communities involved in tropical science.

While some 10 years ago most scientists were opposed, or at least reluctant, to evaluation other
than "peer reviews" of scientists, evaluations of scientists, research programs and institutions are
becoming common practices today. Thus, evaluations are receiving a wider acceptance among the
scientific community not only to assess scientific achievements, but also as a tool to design and implement
better science and technology (S&T) policies. At the same time the need for ’quantifiable criteria’ has
been emphasized leading to the concept of output and performance indicators. This short presentation
deals with evaluation practices in France and the European Community (EC) focusing on specialized
tropical research institutions and funding programs aiming at structuring and strengthening the European
scientific communities specializing in tropical scientific research. It also proposes general
recommendations derived from a number of evaluations with which I have been associated. But first,

I think it is necessary to briefly present eh specificity of the French system and the EC’s programs as

! Taxt of presentation revised by Dr. Gaillard.
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compared to the U.S. system.

French Cooperation iu S&T for Development

As you may know, in France there are no research donor institutions such as A.LD., the
Canadian International Development Research Centre (IDRC,) etc., but research institutions specializing
in tropical research. The French system so far has been (and is still) more researcher than program
oriented. The main course of the system is set by three Ministries, which have traditionally relied on a
number of specialized institutions, of which the Institut Frangais de Recherche Scientifique pour le
Développement en Coopération (ORSTOM) is one. There are two others: the Centre de coopération
internationale en recherche agronomique pour ie développement (CIRAD), which is entirely devoted to
agricultural research; and the Institut Pasteur Qutre-Mer (IPOM), which is the overseas Pasteur Institute

working on tropical diseases.

Despite a clear reorientation towards Latin American countries (mainly Mexico, bolivia, Ecuador,
and Brazil) and to a much lesser extent Asian countries (mainly Thailand, Indonesia, and soon most
probably soon Vietnam) during the 1980’s, priority is still given to French-speaking African countries.
As for research areas, agricultural research is receiving the bulk of the support, followed by medical
research. Reforms implemented between 1982 and 1985 have slightly modified the structure and the
direction of the system, allowing among other things, a greater mobilization of the entire French scientific
community, better coordination as well as a broadening of the research areas to be supported. These

changes have becn accompanied by an increased participation in the international research system and a
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renewal of methods of cooperations, thus, partnership research is gradually replacing scientific aad

technological assistance.

France is also working at strengthening European alliances. The idea of a European Association
is envisaged to establish between member countries joint channels of scientific cooperation with
developing countries. The establishment of a European Foundation for supporting research activities in
Africa has also been proposed by the French government to the European community, Collaboration
between European institutions have also been enhanced by the Science Technology and Development

(STD) program of the EC.

Given the specificity of the above described system evaluation activities have tended to focus
more on the evaluation of the researchers themselves, through mainly in-house peer reviews, than the
evaluation of the research programs and institutions. Evaluation of departments and research units have

however become more and more a common practice within CIRAD and ORSTOM during the 1980’s.

At the national level, a committee, le Comité national d’évaluation de la recherche (CNER), was
established in 1989 to evaluate the implementation and the results of the national S&T policy. CNER
is responsible for the evaluation of research programs, institutions and procedures. It reports directly to
the President of the Republic through an annual public report. Based on the outcome of the evaluations,
CNER submits suggestions and recommendations to the pertineﬁtMﬁnistriw. Seven evaluations have

been carried out so far, and ORSTOM is among the next institutions to be evaluated.
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The Specificity of Research Activities in C ion for Devel

Even if research in partnership is more and more acknowledged as a key variable, one can clearly
distinguish three different objectives which are at the same time conflicting and complementary: research;

cooperation (partnership); and development.

Experience has shown that the evaluation of a researcher’s® (or research program’s) achievements
depending on which one of the three objectives is concerned cannot be evaluated the same way. The
evaluation should differentiate between the achievements of the research results, the extent to which the
work has been carried out in partnership with scientists from developing countries, and the contribution
to development. This requires a different set of indicators and a different kind of expertise. In the case
of research one needs to assess, for example, the validity, the recognition, and the degree of innovation
of the research results. This can only be done by individuals who are themselves competent researchers
in the fields concerned. The degree of cooperation and partnership can be, for example, evaluated by
measuring the degree of involvement of the various partners in the project design, the balanced sharing
of activities among partners, the exchange and training of scientists among the partners, and in general
the variesy of mechanisms set up to exchange experiences. The contribution to development is even more
complex. It should involve not only indicators of adoption of research results, but also the overall impact
of these results on production and society as a whole. This also requires another type of expertise which

most often is not available in a research institution.

The criteria for evaluating researchers at ORSTOM are being reconsidered. In addition to
evaluating the scientific achievements, the peer review committees are given new evaluation criteria,
including implementation of research results, diffusion of knowledge in general, research in
partnership with scientists from developing countries, research supervision and management, and
research training.
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The outcome of the evaluation will finally depend on the relative weight one decides to give to
each of these objectives and to each of the corresponding criteria, as well as on the negotiation taking
place among the different actors involved in the evaluation process. For strategic planning exercises of

institutions such as ORSTOM and CIRAD, one often needs to combine these three types of evaluations.

The European Community

In Europe the funding at the EC level represents approximately 3 percent of the total European
public R&D funding. Although this level of funding could be considered relatively low, it has important
marginal effects and it influences both the definition of priorities and the scientific collaborations in
Europe. Since the early 1980's, the EC has conducted more than 40 evaluations. In addition to scientific
and technical achievements, the objective of these evaluations has been to assess the "added value” due

to the implementation of these activities at the European level.

This requires an appropriate methodology to measure intra-European cooperations and networking
effects. This methodology is different from those normally used in the evaluation of ;icientific outputs.
Specific indicators have been developed and beceme essential tools of science management of the EC’s
programs. This includes indicators measuring the improvement of the relationships between "pairs of
laboratories” or between a whele set of laboratories, the transnationality of papers and their scientific
impact as compared with other papers published in the same journals and the constitution of a "European
club of contractors” as shown in the Evaluation Report of the Non Nuclear Energy Programme (Callon,
M., et al., 1989). Another important outcome of these evaluations is that objectives and goals of the EC
programs are linked to evaluation criteria. Thus, the importance of planning evaluations already exists

during project design. Hence, evaluation plans are becoming an integral part of effective planning.
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I discuss below in greater details the only research funding program within the EC aiming, among

other objectives, at networking laboratories in Europe and in developing countries.

The Program on Science, Technology, and Development (STD) of the European Comn:unity is specific
as it intends to promote collaborative research between the laboratories of member countries of the
European Communities and those of developing countries in the field of tropical medicine and agricuiture.
The program is entering its third phase (1991-1994), the second phase being now evaluated. A typical
project involves at least two research teams in Europe and at least one developing country team with an

average budget of US$300,000 per project.

The objectives and expected results are, again, manyfold. They include development of

knowledge and contribution to development, but also other results as well, especially:

the identification of competent laboratories in Europe and in developing countries having an

interest to collaborate (even if they were not at first dedicated to tropical studies);

- the strengthening of collaboration among them;

* the contribution to a gradual structuring of scientific communities in the developing countries;

the structuring of a European scientific capacity ia the field of tropical agriculture,

environment and health.

33



The multidimensionality of objectives is reflected in the individual assessment form being used
vy the experts evaluating the proposals submitted to the program. Thus, criteria have been devised to
evaluate the degree of innovation, the feasibility, the appropriateness of cooperation, the strengthening
of research capacities in the developing country, the training and exchange of scientists, the links with
work supported by EC programs or member-states, the relevance to development as well as some
environmental implications. A relative rate is given to each of these criteria which leads to a final

ranking in three categories: excellent; good; or rejected.

The evaluation of the first phase has, among other things, demonstrated a clear bias towards
scientific quality warranted by the comnpetent laboratories selected in Europe as opposed to capacity
strengthening. Very few approved projects had been designed by scientists in developing countries, and
less than 1/3 of the projects have been administered by research teams from the developing countries.
The research training component also proved to be very weak. Representatives from the developing
countries also requested that more for their experts be associated with the selection process. These
criticisms and recommendations have been taken into consideration in the implementation of the second

phase of the program.

One of the objectives of the evaluation of the second phase of the program is to propose a system
for strategic management which would better take into account the variety of objectives of the program.

It is, however, too early to report any result.

As a way of conclusion, I would like to raise a number of general issues and recommendations

derived from the above examples as well as a number of evaluations with which I have been associated.



General Issves and Recommendations

It is a necessary, but not a sufficient, condition that evaluation begin at project design by
providing a clear definition of objectives and expected results, as well as adapted indicators. One should
also recognize that different objectives require different types of evaluations and different types of
expertise. One should also balance the power of different actors invoived in the selection and evaluation

process in order to better reach these objectives.

Given the multidimensionality of the objectives, which is most often the case of donor
organizations, there is not a singie evaluation methodology which can provide convincing results.
Several, sometimes overlapping, methodologies are necessary. They may inciude peer reviews, enquiries
addressed to grant recipients, institutional studies, contextual studies, just to give a few examples. This
is the convergence or the divergence of the results obtained with the different methcdologies that can

bring about more convincing conclusions.

Most often economic or financial indicators are inadequate for assessing scientific or technical
projects particularly in developing countries. Strict adherence to a financial calendar can endanger the
logic and success of the scientific calendar. Contextual factors and in particular socioeconomic issues

are often most important to explain a project’s failure or success.
To evaluate the work of grant recipients it is most often advisable to adopt a pro-active approach.

This will diminish the risk of having them taking a negative view and perceiving the evaluation solely

as a control of the use of funds and ultimately as a sanction.
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The results of the evaluation should be public and transparent. They should, as much as possible,
be made available to the people who contributed and/or participated in the evaluation (e.g., through mail
questionnaires or interviews). Scientists, in particular, often feel that the money spent in evaluations is
lost and stolen from research. Thus, the importance of proving the usefulness of evaluation and

indicators as a tool for improved scicnce management.

Evaluations are expensive. The cost of conducting evaluations and even more so the cost of
implementing the results of the evaluations are most of the time badly underestimated. Who has not
participated in evaluations whose results have not been implemented just because no provision had been
made for it or because it was not made clear from the beginning who should be using and implementing

the evaluation results? I have.

C. Timothy Dottridge

The International Development Research Centre (IDRC) is a Canadian public corporation funded
by the development assistance budget, and mandated to contribute to development through applied
research. Based on a study done for us by John Lewis in the 1980’s, it is estimated that the total budget
going from donors to development centers to be about 1.5 billion dollars. Up-dated, that would amount

to approximately 2 billion dollars.
1. IDRC’s Comparative Advantage

In looking at strategic matters, the question of an IDRC comparative advantage comes up time
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and time again. The question of comparative advantage for a relatively small donor is very important
to us. This has led to decisions such as the reduction in assistance for agricultural research, the move

away from some of the bio-medical fields, and movement toward the social and systems areas.

Althcugh we are involved in some experimental development projects and push for greater
dissemination of useful research results, we do not have any choice as to how much goes into (basic)
research; but we do have a choice in setting program priorities. This has been accomplished up to now
by taking a broad reading from our regional offices, and consultations with developing country scientists

and policy makers.

The IDRC’s comparative advantage also lies in the fact that nearly half of our board of governors
are from developing countries. IDRC, then, is looking to fund research for research output, and to some
extent for capacity builling. We do not make a clear distinctinn. The objectives at this broad level in
deciding how much we are going to put into agricuiture, heaith and so on, have tended to be set rore
in terms of delivery, rather than in terms of measurable outcomes. Given the size of our agency and the
size of our projects, we have looked at the impacts of IDRC funded research realistically. And
reexamining the impacts of past projects (what changes occurred in the way people live and function) has
required all actors at all levels to reconsider their activities, and resulted in the IDRC revising its strategy,

much in the same manner as is A.I.D.

At the project level, things are a lot clearer and objective setting is easier. It is imperative at this
level to link potential research results to impleinentation in the field on a planned basis rather than waiting
for the final product. In addition to interim project measures, we are concerned with whether or not the

research results are being used at all, and finally, we are concerned with the impact — the effect — that
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research results are actually having. There is usually somebody benefitting, but there are also some costs

associated with the use of the research resulits.

2. Research Environment

The environment of the developing countries is of major importance to us because the research

that we fund is undertaken by developing countries scientists in their country.

It is very important for us to build the kinds of capacities in developing countries that we are
talking about here — the planning and evaluation of research, the strategy setting for research. As we
look at the next 5-10 years, our strategy should take into account the possibilities of accessing new
knowledge wnat will be generated and technology that will be produced. This can be a key for deciding
which countries can harness their potentials and which cannot. In addition to having some competent
research scientists, you also require some kind of strategy for fixing which areas to support. I feel that

current understandings of how research in developing countries functions is inadequate.

In looking at the questions of efficiency of research, or cost-effectiveness of research, we recently
held a raeeting of specialists in livestock to look at what the minimum resource requirements would be
necessary to carry out a specific research project of productivity with small ruminants, and compared this
with some station level data. There was a very poor fit in all respects. This is not to say the expert
group was correct. Our look at what the minimum critical mass in certain stations and research centers

should be is very important in deciding the kinds of efforts the IDRC should support.

We think it would be helpful to give greater authority to the users of research, whether they be
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policy makers, farmers, etc. The key is not to only get guality research, but to get effective research that
is relevant and ysed in the field. That is the key thought of those agencies such as IDRC that are funding
research for developing countries. Yet another problem in our relations with developing countries, has

been in getting them to set targets for achievement.

My last point is to say is that IDRC has just prepared a strategy paper; it is currently available
(Empowerment Through Knowledge, IDRC, November 1991). We expect the IDRC project size will
increase and pressure on our staff will increase, too, because these projects are fairly labor intensive.
One area that will be opening up is our research systems development program. This is an attempt to
un< erstand what are the conditions which promote improved research in developing countries. With the
cooperation of researchers from developing countries, we will be looking across the board at

methodologies, resource allocation, models, etc.

D. International Donors Panel Discussion

1. Discussion was dominated by an examiration of differences arising from gupply-driven vs

demand-driven research.

a. One observation coming from A.1.D. was that the "push” from supply-driven (usually
from the physical and biolcgical sciences) tends to be far more dynamic than the "pull” from demand-
driven (usually social and behavioral sciences) research. Usually if one asks the A.L.D. Missions what
kind of research is needed, one i¢nds to get a six-month time horizon - things needed in the short term
to solve immediate problems. It is the supply-driven people who tend to see break troughs farther down

the road. Nevertheless, given the nature of A.L.D., the pressure is to have priorities derived so that the
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bottom-up (demand-driven) development will occur.

b. Mr. Dottridge observed that there is a lot of experience of supply-led solutions either
looking for a problem that is not perceived at the user level, or coming up with solutions that are

inappropriate. One has to begin by asking what are peoples needs and then what may be feasible.

¢. Other participants reminded the group that social scientists can be on the supply-driven
side of the equation, coming up with studies of great interest to libraries, but little relevance to rcal needs

or useful products.

d. Dr. Plucknett suggested that the manner in which questions are asked of end users is
a determining factor. If somevone asked a farmer in the 1930s whether he were interested in hybrid corn,
the answer could predictably be "no.” If the question were, "Do you want to improve your corn crop,”

the answer would undoubtedly be "yes".

e. Dr. Ericsson speaking as a social scientist felt that the social sciences can play a role
in better articulating both supply and demand, and in integrating social science research iato a policy
inquiry environment. Social sciences also plav a role in helping the physical and biological science
supply side to understand more fully what the problems and the constraints are. Mr. Chetwynd illustrated
this with an example from the forestry-fuelwood project of southeast Asia where the initia! thrust of the
biological scientists (the foresters) was to select varieties of fast growing trees for fuel purposes.
Howecver in the agroforestry environment of the small landholder, the desire was to have fruit-bearing
trees that were also useable for fuel purposes. When that information was conveyed to the foresters and

the desires of the farmer-landholders were known, greater progress and acceptance of the reseszch
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resuited.

f. Dr. Daly observed that A.L.D. in agriculture was in a position taat it has to work with
supply-driven and demand-driven research requirements simultaneously. Zn the one hand, the Agency
builds national research capabilities in developing countries which are designed to respond to the bottom-
up approach. Simultaneously A.1.D. supports international research centers where the latest technologies
are utilized, where investigations are undertaken on a scale that cannot be done in the smaller, local
research stations. A.LD. is also involved in building the capacities of U.S. institutions to address
problems of agriculture in developing countries, and often in environments that don’t exist in the U.S.
So the Agency has scme peculiar management problems that involve priority setting, measurement
indicators of research from the different research settings, etc. Even the Congress which is the ultimate
sponsor of the research cannot give an entirely coherent set of guidelines for these multiple situations and

multiple objectives.

B. In closing the discussion period, the chair suggested that there were three additional points that

arose from the presentations:
o Over time in any given project, there is the need to use different
evaluation methodologies. When the various methodologies converge in

giving similar results, one has greater confidence in the evaluation process.

o There is a geographic leverage in having proximity to centers of research

excellence.

41



0 There is the need for more systemic oriented research to integrate better the
opportunities which science brings more adequately into the total social-economic

environment.
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IIl. The World Bank: Perspectives, ¥-perience, and Discussion

Characteristics of Research Dr. G. K. Ingram
Monitoring and Evaluation of Dr. J. Murphy
Research
A. Dr. G K, Ingram

This presentation deals with different characteristics of research at the World Bank. Some of the
characteristics and problems faced by the Bank are similar to twose faced by the U.S. Agency for

International Development, but there are also those aspects not shared by the two organizations.

1. Characteristics of Research and Studies at the World Bank

In the Bank we see research and studies as part of a continuum of analytic work very arbitrarily
divided into econoraic and sectoral work; policy work; and "research” itself. Economic and sectoral
work is not considered research per s¢. Although policy work is more generic and cuts across countries,
it remains highly focussed with a product that Lias a prescriptive or normative content. A third element
of the continuum is the research program itself, which has a budget of about $23 million per year. This
tends to be cross-country, Jess prescriptive, highly applied and somewhat longer tcim. The percentage

distribution runs about 60% economic/sector, 25% policy and 15% research.

Most organizations allocate resources in a command and control format. The Bank has a central
research budget of about $5 million that is competitively allocated in response to internally submitted
research proposals which are peer reviewed by internal and external reviewers. Having a committee of
people who are serious pizyers on the research side is very important. I have had projects that received

great reviews and have been turned down by the committee. The committee is not a rubber stamp.
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About three-quarters of the proposals are funded. In terms of cost-effectiveness, we take a good long
look at the proposed budgets and fund, on average, about two-thirds of the money they ask for.
Sometimes we may even give more. The net result is that we are currently funding about 40% to 50%

of the gross requests that come to us.

Our research budget is 3.5% of the Banks administrative budget. It has averaged that for 10-15
years. Recently, we have been trying to develop information to evaluate the overall program, because
we do not feel that just because it has always been 3.5% of the administrative budget that it should

continue at that level.

A second characteristic of Bank studies and research it the heavy involvement of Bank staff. In-
house staff is leveraged with outside consultants. We have found that Bank staff involvement is key to
keeping the research applied in orientation, and to disseminating the product widely within the Bank.
The term "cmbodied dissemination” is used, which means the researcher works in the field and gets first
hand knowledge of what is going on in his/her topic. We have had pretty bad experience with turn-key
products that come into the Bank in the mail; they tend to be filed away and neither disseminated nor

assimilated.

Project proposals that come to the review committee are heavily blue-printed out. There are a
set of standarized outputs that makes project management fairly straight forward, and enables the Bank
to be aware of what it is buying. Although the outputs are not strictly tracked during the research period,
the projc :t budget is held reasonably firmly. Greater concern lies in completion on schedule and the

comparison with the set of expectations developed at the beginning.



The Bank is itself an active research client; alwasy interested in applied research and studies we
perform ourselves with our other clients. Our research has four objectives: Bank research is supposed
to support Bank operations; to broadea our understanding of development; to improve oui capacity to
give sound advice to client countries; and to assist in capacity building for independent research in

developing countries.

Currently, the Bank is looking at research evaluation techniques very much like the performance
indicator approach. We have been trying to keep track of what we publish, which is not easy to do. We
have made citation analyses of our output which, while having many problems, are one kind of indicator
to use. We have looked at reading lists in development economics to find out how many of our
publications are showing up on the lists. (The answer right now appears to be about 16% with a range
of 0 to 45%). We have looked at where and how our publications have been distributed and to whom.
At the program level these kinds of tracking can be a worthwhile exercise. We did a great deal in about

three months.

A key issue that we ask is the "so what question.” If this project is completed, and we all agree
that it was a success, what kind of decisions would we be able to make better on the policy side? We

are very interested in how this research output is going to interface with the policy side of the Bank.

Our research priorities are directly derived from the institution’s priorities. Currently, for
example, those include work on environmental issues, private sector development, poverty, and the
transition of socialist economies. We try to anticipate issues taht will be of importance to teh Bank in

the future and encourage some work on those issues.
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The Bank did anticipate the cavironment issue, set up a new department staffed it with specialized
personnel, and gave it resources to develop a long-term program. Two and one half years ago we also

set up a unit to coordinate work on the transition of socialist economies.

Funding is another issue for these new initiatives. There is sort of a two track system -- the
central part which is competitive and which modifies the institutional structure as appropriate. It is rare
for the Bank to fund a project from the central budgt for over two years. This raises the question of
terminating a project. That is done. Terminating a depariment once created is quite another matter. The

only case I know of was the Tourism Department.

2. Comparative Advantage

Another set of characteristics involved in the evaluation of research at the Bank deals with our
per~eption of four areas of comparative advantage. They are: problem identification; cross-country

work; length of perspective; and implementation of research results.

The Bank has a comparative advantage in problem identification due to the large number of
persons in the field with a good perspective on issues as they arise, and the ability to feed that
information into the problem identification phase. Along a similar line, the Bank’s comparative advantage
is also in cross-country work. For example, here are eight countries that tried a particular policy - how
did it work and why? We can do those cross-country studies because we have a presence in a number

of countries, as does the A.I.D.
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Our comparative advantage also arises from the fact that the Bank is in business for the long-
term. We probably have a somewhat longer perspective than A.L.D. because our President is replaced
every five years, while the A.I.D. iop management may be in a shorter cycle. We once had a President

for twelve years, which can make a real difference.

We think we also have a comparative advantage - and this is both good news and bad news --
in implementing research results. Our lending program allows us to tie our policy advice to our loans.

This means we had better be right.

3. Conclusion

This gives you a sense of the size of the program, what its mix looks like, what we are trying
to do on evaluation, and how we face different levels of issues. Someone has said that research
management is an oxymoron, and I have said the same many times to myself. It turns out that the key -
- and this is where supply and demand come together — the absolute key to research success lies in
personnel selection. We have rather frequent turn-over in our research staff; researchers drift toward
staff operations in the Bank. If you do not have a large in-house research staff, your main concerns are
program and project selection. In a sense, the benefit of not having your own staff is that it gives you

great flexibility. The downside is that you have less internal capacity to select and manage,

B. Dr. J. Murphy

One problem which I think every agency has is that top management has expectations that are not
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always valid from a technical point of view, especially when it comes to the information system for
monitoring and evaluating progress indicators. There is often a desire on the part of development
managers tc be able to say that for several years we have been funding plans for operations using a
strategy based on certain objectives. Management likes to see a monitoring system set up within those
projects. Then management cites cost/benefit of that strategy for the past two years. The point is that
the monitoring system and the information flow on the implementation of the development program is
not by itself the proper basis for a research type of analysis — what are the detailed results for that
program and what is the comparative advantage of that strategy and that approach? Of what can we do
a cost benefit analysis? The point is to be able to monitor and evaluate research results. This has to be
planned right from the beginning of the design of the research activity. Too often it is not, and it is after

the fact that the right questions are asked.

There are a few key concepts used at the Bank to increase the capacity of the implementing
agencies to monitor and e- aluate their programs. Looking at the basic principles in the Bank’s directives

on monitoring and evaluation of its activities, there may be ideas useful to the Agency.

1. The Role of Information

The first key principle is that information by itself has no value; its value is derived from
utilization. Further, what information is needed depends on what one wants to do with it; therefore, from
the beginning there must be the involvement in a research design of managers and potential users of that
information. We also must ask what kinds of analysis and decisions are to be accomplished, what is
needed, and by what point in time. This has become a basic principle in the Bank’s efforts to improve

the capacity of the implementing agencies - by having them set up information systems for their own
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managers. To prepare a report on the progress of implementation for the Bank every six months is not
the key objective. Rather, the key objective is what decisions do the managers have to make and what

do they need to know in order to moke better decisions?

2. When to Design Monitoring and Evaluation Systems

A second principle is that monitoring and evaluation systems be designed at the start of the
planning phase. We have found that this helps to insure the data needed for decision making when an
evaluation is to be made are readily available, aud most importantly, one has a better project right from
the start because the objectives will have been specified in wwuch more detail and with more clarity. The
target populations must be defined specifically in order that apprcoriate indicators and measurements can

be used and relevant information be developed to support the calendax of decisions through the project.

It is amazing, sometimes, how you can talk with managers and technical leaders of a program
which is underway, ask them what the objectives are, and they all come out with some sort of standard
response. But when you get more specific and ask them what kind of output indicator they expect, then
they get irto a great discussion and they realize that what they have in their minds is not the same as the
objectives they had in the first plaée. This gives them some immediate feedback into the quality of the
research program in identifying the objectives and (ie target populations which are too often

misidentified.
3. Sources of Information

A third key principle is that any one source of information is never quite enough. It is necessary
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that information be from a variety of sources and be interpreted in context. This is a difficult problem
for all of us as the context is changing. There can be acts of God, earthquakes, etc., which can disrupt
the research and even change its objectives. There are often changes in policy, political upheaval and
so on which require re-interpretation of information consistent with the context. Changes in the
environment and results of research elsewhere also change the context and may require adjustment of a

program that is underway.

4. Available Contextual Information

Another problem an organization sometimes faces in developing countries is the lack of sufficient
information available on the context — the total national economy and those elements that may be relevant
to a specific project, but are not to be collected as part of the ongoing project. This issue is broader than
any one research project. It does raise the questicn of all donors and development agencies in developing
the data base capacity and infrastructure of countries for the long term. There are many approaches and

initiatives to developing standardized data bases that are underwuy.

5. Conclusion

Institutional stai¥s of developing countries need to have the skills necessary to identify the
information they need, in what form, and to make it available when required, not six months or a year
late. Research has its own complexities and time frames for information needs and for dissemination
of results, Utilization of information data bases requires capacity and institutional building across the

board in many developing countries.
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The last point I would like to make is that all of the Bank’s work at all levels should help build
the capacity of national agencies to design, implement, monitor, and manage their own programs for the
future, to understand that information is potentially a very constructive tool, and is not a dangerous

commodity.

C. The World Bank Panel Discussion

1. The Role of the Program Managsr

To begin the discussion, we will first consider the role of the program manager as the architect
of the program in terms of trying to get an alignment of the objectives of a research project with the
objectives of the Agency. The capability of doing that depends entirely on the effectiveness with which

the program is sponsored.

For example, if it’s an in-house program, there is a direct hands-on shaping of the project right
from the very beginning. This includes determination of evaluation criteria, sei:ing of perfoiinance
indicators, designing mid-term and final evaluations, etc. Sometimes it means structuring the performers
of the program. If, on the other hand the agency works under contract, the same opportunity may exist
depending on the agency’s contracting policies. In many cases the contractor’s proposal cau be recycled
until it is right. This gives direct input in the choice of principal investigator, how the performance
criteria are established, etc. However, if the agency operates mostly under a grant system, the
opportunity to provide direct head-end influence on the architecture and criteria of the program will be

limited.
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A the Office of Naval Research, one also finds that a key indicator for a quality program is the
caliber of the program manager. In extramural programs, while it is true that ONR sets overall strategic
objectives, tactical objectives and goals, a lot of the program development is what I would call bottom-up.
Within the framework of the goals which ONR establishes, the program manager has the task of
developing the various programs under his or her purview. A lot of a program manager’s time is spent
going through the community trying to ascertain what the interesting and timely topics are, keeping in

mind the mission and objectives of the organization.

ONR has a competition as part of its program. It is an internal competition at the program level,
not at the work unit level. Program managers are the primary competitors. They are expected to spend
a lot of time deveioping these competitive programs while in contact with the research community and
performers. A major factor in the succes of a program, more than goal setting :com the top of the

organization, is the caliber of the program manager.

2. Shaping Performance Indicators

Another important consideration is the shaping of performiance indicators in relation to
information required by decision makers. This appear; to be fairly self-evident, but the question is how
best to go about doing it right at the outset of a program. I'm reminded of the way tbat Japanese
industry, which is so effective in compressing lead times, does so by building in consensus with top
management right from the start of a program. Once they have determined their performance indicators,
criteria, expectations, and so on, they get a person that they ail trust to run the program and keep their
hands off. Many U.S. industries seem to have a great amount of management intervention (micro

managers) along the way. This does nothing more than stretch out time. There are probably sonie
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lessons to be learned, but the question again is how does one get closure with decision makers to be sure
that a consensus in terms of information, design, and performance indicators is reached at the very

beginning.

3. Shaping Policy

The question was asked if the World Bank has been able to trace the influence of research on

policy as a feed-back into decision making of agencies in developing countries.

Dr. Ingram stated that it was done on a case by case basis, where a few projects are chosen,

evaluated, and then followed up to see what happened on the policy side. The Bank does an evaluation

of each project after it is done, but that is like the ex-ante review.
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IV.  Agricultural Sector: Perspectives, Experience, and Discussion

U.S. Department of Agriculture (USDA)

(Cooperative State Research Service) R.Grady

International Agricultural Research Centers  D. Plucknett

Other International Research L. Hardin
A. R. Grady (USDA)

1. Cooperative State Research Service

I shall describe the research grant evaluation system of the Cooperative State Research Service
(CSRS) of the USDA. In science and education, CSRS functions as the extra-mural funding arm. I will
not speak about the intra-mural funding arm which is the Agricultural Research Service (ARS). Within
the CSRS there is a n.w program started in 1990 called the National Research Initiative Competitive
Grants Program,

CSRS has a number of mechanisms through which it supports agricultural research. One is
formula funding to land grant institutions and state agricultural experiment stations. Formula funds
support long-term research and, to a lesser extent, infrastructure expenses. The experiment stations have
an elaborate mechanism by which research priorities are set every four years, with a biannual update.
CSRS also supports research through special grants which are either competitive in nature, and usually
address regional issues, or are mandated by Congress as a line item in the budget.

Because the Naticnal Research Initiatives Competitive Grants Program deals with some of the
same issues raised in this workshop; i.c., how priorities are set and how research progress is evaluated,
I thought it might be useful to share with you the mechanisms that are used.

2. National Research Initiatives

From 1978 until 1990 there was a relatively small program within CSRS called the Competitive

Research Grants Office whick in its last year funded about $40 million in research grants. The program

was open to all investigators regardless of institutional affiliation, included basic research, and was
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primarily focused upon the biological sciences. That program has now been expanded into what is called
the "National Research Initiative.” Although the emphasis remains on fundamental research (about 70%
of the funds) "mission linked", or applied research, is the new emphasis.
a. Setting Prioriti

Setting the priorities depends on the level with which one is dealing. Congress, in large part,
sets priorities through such mechanisms as the Agriculture Appropriations Comunittee and the 1990 Farm
Bill. This legislation is quite explicit as to the types of research to b2 supported. For example, CSRS
is mandated to spend 20% of its budget for mission linked research in FY92. Twenty percent of its fuads
is also mandated for multidisciplinary research, and anoiher 10% must go to strengthening awards.

Wken the National Research Initiative was implemented in 1990, the Assistant Secretary for
Research decided that the widest possible input was needed to identify research needs and priorities. Two
different planning processes werz used to do this, one involved the users of this research (the commodity
groups, agribusiness, environmental groups, etc.), and the other the scientific community. In order to
have an interactive dialogue to ascertain their present and futufe research needs, user workshops were
held involving the first group. This also gave the USDA an opportunity to explain to users where the
Initiative fits into the overall agriculturai research program. The other planning process asked the
scientific community for research areas that would address user needs. It is important to note that a
research "need" and a researchable "objectiv:z" are two different things.

b. Evaluation of Research Proposals

Based on meetings of the research planning committee, looking at research priorities of scientific
organizations, the experiment stations and other documentation, Requests for Proposals are then
advertized nationally. Proposals are evaluated by a peer review system on the basis of scientific merit
and relevance to the program area and mission of the USDA. Only about 20% or less of the proposals

that are received are actually funded. This makes the proposal evaluation and selection process very
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important. Each program area, of which there are 24, is managed by a director who is a full-time USDA
employee and a panel manager who is a visiting scientist who works with the for USDA for a year on
a part-time basis. Neither the program director nor the panel manager judges proposals. Judging for
merit and ranking of proposals is the responsibility of the peer panel.

Another input on the scientific merit of research proposals comes from ad hoc reviewers in the
world-wide scientific community whose mailed-in comments are discussed by the revisw panels. On
average, we fund about 70% of what the proposals ask for. During the peer review process we are very
cognizant of issues of conflict of interest.

¢. Evaluation of Research Progress

Since the National Initiative Program is only one year old, it is premature to discuss research
impact. With 70% of the funding going to fundamental research, it is unlikely that impact assessments
can be done soon. Nevertheless, it is important to report information as it becomes available to the

Congress and to the American people.

B. D. Plucknett (Technical Advisory Committee, CGIAR)
1. Background

The Consultative Group for International Agricultural Research (CGIAR) system originated in
1943 as a Rockefeller Foundation project in Mexico, in collaboration with the government of Mexico,
to improve food production for Mexico. Three American scientists were part of the original resident
rasearch team. and one of the "fathers” of the CGIAR system is participating in this workshop. He is
Dr. Lowell Hardin, former director of agricultural programs for the Ford Foundation, and now emeritus
professor of agricultural economics. Following early success in Mexico with maize and wheat, attention
was shifted to rice and the International Rice Research Institute (IRR1) was established in the Philippines

in 1961. This was the first of the international centers which embodied a completcly different approach
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to agricultural research. It had an international staff under dynamic, independent leadership. It was
designed to be free of bureaucracy and politics to the extent that was possible. The Rockefeller and Ford
Foundations completely funded initial operations. A.I.D. became a partner later in time. IRRI was
successful in releasing new, high yield rice varieties within about 6 years. The Mexican activity became
CIMMYT -- the center for the improvement of (maize) corn and wheat — in 1966. These were the first
two of many international centers for agricultural research.

The next two were the International Institute for Tropical Agriculture (ITTA) in Nigeria and the
International Center for Tropical Agriculture (CIAT), in Colombia. HTA and CIAT had more regional
responsibilities for farming systems work and natural resource management as well as commodity
responsibilities. By this time there was enough interest and so many research requests were coming in
that further funding and a larger research resource base became major issues, which led to the founding
of CGIAR in 1971 with leadership from Robert MacNamara of the World Bank.

2. Organizational Structure

The CGIAR organizational structure is a very informal: it has no voting, and is based on the
consensus of the donors, which currently number 24. The Centers are essentially autonomous and are
run by independent boards of trustees. They hire the Center Director General, who in turn hires a staff
to carry out the mandate (the responsibility given to the Center by the CGIAR to do research in a
particular area). The Board, the Director General, and the staff decide how a Center’s research will be
done, based on a review process which is relevant to our workshop today.

An external Technical Advisory Committee (TAC), currently comp:sed of 18 distinguished
scieatists, half of its members from developing countries and half from the developed world, was formed
by the CGIAR in the early days. TAC’s responsibilities include the setting of priorities in consultation
with donors, evaluation of re: »orch and of research concepts, an: ailocation of funds to the Centers.

During an annual meeting of CGIAR each donor makes its pledge to the various Centers as it sees fit.
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Given the informal and decentralized nature of CGIAR, an operational style based on proved
performance and trust in the competence of management has evolved. Donors have confidence that the
right problems are being addressed, that the right programs are being executed, that quality work is being
done, and that the proper management of the Centers is maintained. There is no other way that the
International Centers could command core funds to the extent that they do. Achievement and impact are
all important.

3. Strategic Planning

In the early years of operation of the Centers, there was no formal strategic planning process.
Beginning about 1990 when the level of funding for CGIAR seemed to be leveling off, the TAC was
given the responsible for the budget, and began to look at priorities among the Centers. Competing
demands for funds have now led each Center to become very 2xplicit in what it is attempting to do, and
this has led to strategic planning that may go out 10-15 years, although each Center also prepares a five
year program budget.

Centers plan differently — some are top-down and others are bottom-up and there are variations
in betwecen. The planning methodologies that seem to work best are those that seem to combine a
judicious mix of both top-down and bottom-up participation by scientists and managers. In order for the
Centers to have an idea of the full range of potential research opportunities, a sense of the possible, both
physically and biologically, must be developed. There is also the need to be quite specific about what
the Center plans to do ovcr the next several years.

4. Evaluation

TAC reviews the Centers in depth every five years. At first this was only a program review with

a cursory look at management. After 1980 TAC began exiernal management reviews. I shall let Dr.

Hardin speak of these managewnent reviews as he has conducted a number at different Centers.
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Program reviews are conducted by an external group named by the TAC with potential members
suggested by the Center. Review teams vary in size from 4 to 12 members and may take two to eight
weeks to complete their work, depending on how many relevant actors are contacted or interviewed. In
the past few years program reviews have become much more strategically oriented, looking more to the
future than to the past.

In the early 1980’s there was great concern about the impact of the Centers and this concern led
to a number of studies and publications. Each of the Center Boards is responsible for the scientific
quality and the policies of its Center. Each Center has its own internal review process independent of
the CGIAR external reviews, so there should be no need of individual donors running reviews. Each
donor can and does comment on terms of reference for an external review and donors suggest questions
they would like to see addressed in the review process. Every attempt is made for full participation at
all levels.

And finally I might add that the TAC is looking at citation analyses for publications arising from

some Centers, and also looking at adoption studies of new technologies as further indicators of progress.

B. L. Hardin (Agricultural Economics, Purdue University)

1. Management of Research
The management of research to increase the involvement of scientists in the evaluation process,
and use of what comes of that process, has long been one of my concerns. My approach has been to ask,
"As a scientist you are constantly testing your hypotheses in the laboratory and in the field, what
hypotheses can be used to test management of your research?” Possible evaluation guides are
governance; personnel management; financial management; snd principles of information management.

A participatory process based on these guides but specifically suggested by the evaluation group in
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consultation with the researchers to be evaluated is prepared. Through this process changes are discussed
with a Center’s staff. Then any recommendations arising from the review are likely to be accepted and
used.

When I was a Ford Foundation officer, our frame of reference with respect to our mission and
our criteria involved the investment of scarce resources, usually measured in terms of the monetary costs.
Ford sought to be catalytic and not create independent organizations that if successful, would be
sustainable with local resources.

2. Interdisciplinarity

As a University research manager, I have noticed an increase in the inter-disciplinarity of
development related research. I interpret this as a move towards greater team-oriented research and
systems analysis that have real implications for monitoring, review, and management as solutions are
sought in a mission-oriented sense rather than one solely to advance understanding and knowledge. This
requires that the representatives of the various disciplines be present during the planning stage of a
program, and not just during the implementation stage. Cost-effectiveness of strategic planning
monitoring, and evaluation must also be carefully considered with all the relevant actors present., There
is much to be gained if it is done carefully with all the professionals involved in the entire process.

3. Self-Evaluation

I have a lot of confidence in self-evaluation if the structure of the evaluation and the reporting
methods are appropriate, and the exercise is done routinely. It is the sporadic external review that takes
up six weeks of the researchers time that should be minimized. Evaluation is a regular part of the

management function and not an "occasional event” conducted to satisfy donors.

C. General Discussion
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1. Peer Review

Dr. Grady stated that in the National Research Initiative Cooperative Grants Program,
peer review is the mechanism of choice in evaluating and ranking the research proposals. But the peer
review system does not constitute the final word. The programmatic staff is responsible for taking a
panel’s recommendations into account as one component in making awards. For each proposal there are
at least six individuals providing recommendations as a part of the review process, and the
recommendations are then discussed and ranked by consensus of the panel.

Dr. Bement added that within the NSF system, peer reviews are not followed blindly.
The NSF program manager has final authority in the selection. Excellence in the peer reviews are a
necessary but not all-determining factor in research grant awards.

Mr. Langmaid raised an question about the adequacy of peer review as the determining
criteria for program decisions. For example, A.I.D. has adopted the N.I.H. peer review process for
determining the adequacy of the science of individual proposals in the malaria vaccine program. But does
the sum of the science in the proposals lead to the optimum solution to the vaccine issue? If the overall
strategic plan is the sum of five different investments, will peer review add up to the right way to get the
quickest and most cost-effective result? There is reason to question a blind adherence to peer review in
such situations.

2. Strategic Planning

Dr. Britan reminded the participants that there are different levels for monitoring research
projects and programs. At the individual project level peer review seems to work rather well as a
principal, but not the sole, evaluation methodology. A second level of evaluation has to do with research
institutions and their management. The third level has to do with monitoring or evaluating the
achievement of research missions.

Dr. Bement referred to the various levels of evaluation that are used by the National
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Institute for Standards and Technology (NIST). NIST has asked the National Research Council to
conduct reviews at the program level; the institutionai level in terms of management management
capability, sustainability and competency; and finally by looking at achievement of mission in each of the
mzjor laboratories as well as the NIST as a whole. The results of thess ieve:s of evaluation are given
to a statutory vigiting committee of the NIST that does the final review the results of which goes to the
Secretary of Commerce.

Dr. Plucknett added that in addition to self evaluation conducted by individual ceaters
within the CGIAR system and the 5 year external reviews, there have been two reviews of the entire
system - in 1970 and again in 1981. In 1987 the Technical Advisory Committee (TAC) of the CGIAR
released an advisory paper on priorities and strategies. This has been discussed by the TAC and the
international center directors at the annual meetings. There is now a proposal to have a strategy meeting
with all donors to the CGIAR system within the next few months. The process is complicated because
there are some 40 donors who represent governments, foundations, and other private organizations.

Experience with strategic planning in the World Bank was described by Dr. Ingram. The
Bank set up a strategic planning unit in July 1987 which was abolished in January 1990. It did not work;
management found it could not use the results to optimum advantage. The Bank currently uses a 3-year
planning cycle with is highly work-program and budget oriented. There is also a 1 year management
contract that serves as a blueprint for the year. But this entire process itself is under review by the new

Bank president.

Dr. Plucknett finished the discussion by giving an example of jmpact evaluation. The
tropical crop cassava has been the focus of research of a small group in the International Center for
Tropical Agriculture (CIAT), located in Cali, Colombia, since 1973, when the project was initially funded

at the level of $250,000-$300,000 per year under funding from the International Development Research
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Centre of Canada. Cassava ranked fifth in the world for food production. All in the tropics, raised by
the poorest farmers economically in the world, and consumed principally by the rural poor. The research
program has never had over 11 staff members, but the payoff from that research has been phenomenal.

Production of cassava is going up by about 3.5% per year in Asia and about 2% in Africa.



V. U.S. Government Research Programs: Perspectives, Experience, and Discussion

A. National Science Foundation S. G. Walters
B. Office of Naval Research R. Kostoff
C. Department of Energy R. Rader

One of the National Science Foundation programs may have special relevance to a portion of the
research mission of this organization. That program is the NSF’s Industry/University Cooperative

Research Centers Frogram,

The Industry/University Cooperative Research Centers (I/UCRC) Program encourages highly
leveraged industry/university cooperation by focusing fundamental research defined by groups of firms
supporting the centers. The NSF role is catalytic. NSF funding usually starts with a planning grant and
operational centers continue with a combination of NSF, industrial, and state support for five years, after
which they are expected to be self-supporting. At the end of Fiscal Year 1991, there were 50 operational
centers, of which 20 were self-supporting. For the total program, the industrial, state and university

support is approximately $45 million, with NSF providing an additional $3 million annual support.

the current centers focus on topics such as: polymer, ceramics, or steel processing; welding, foo'
processing and automated manufacturing; chemical process control, hazardous waste control and

management; computer graphics and software engireering; optical circuitry; and topics in biotechnology.

3 Revised text of Dr. Walters’ presentation
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Goals
The Industry/University Cooperative Research Centers Program is administered by the

Engineering Centers Division in the Directorate for Engineering of the National Science Foundation.

The goals of the Industry/University Cooperative Research Centers Program are to:

develop industry, state, and other support for incustry/university interaction on

industrially relevant fundamental research topics;

promote university research to provide a knowledge base for industrial and technological

advancement while training students; and

promote research centers that become self-sustaining with industry, state, and other

funding within a five-year period.

Background

The Industry/University Cooperative Research Centers (I/UCRC) Program was initiated by the
National Science Foundation in 1973 to stimulate the interaction of the university and industrial
communities on fundamental scientific and engineering research development. Th. vehicle for this
interaction is a research center developed to create long-term interaction between the two communities

on research topics pertinent to industry.

The National Science Foundation supports the initiation of these centers through a rhased

approach. The I/'UCRC Program provides some support 0 study the feasibility of establishing an
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operating -enter. Once a center reaches the operational phase, the program provides seed funds; but, a
significant proportion of a center’s support comes from industrial, state, and other funds. As the center
progresses, it becomes less dependent upon I/lUCRC funds, until it reaches the point of a self-sufficiency,
and the program discontinues operational support. Most fully operational centers require funding of
$300,000 annually from at least six firms to have a sufficient research base. All are expected to expand
their base of support to include the university, state agencies, federal laboratories, or other organizations.
Established centers have the opportunity for supplemental M5F funding to accomplish special activities
such as cross-center collaborative projects, minority out reach efforts, etc. Centers are based in academic

research institutions and some centers combine the research talents of more than one university or college.

The structure of a typical I/UCRC is shown in Figure 1. the center director has total authority

for all activities and output of the ccnter. The Industrial Advisory Board, composed of paying industrial
members, provides advice and counse! regarding the activities of the center, but the center director has
final veto power. An academic Advisory Board consists of university persons who can assure compliance
with university research objectives and protocols and who can make available in a timely way university
resources critical to the progress of the center. Faculty project managers, students, and postdcctoral
students report to the center director. Centers may have a dozen or more projects, clustered around

severai principal research thrusts.

A center evaluator attends all center meetings and administers research instruments to measure
the center’s intervening success. The evaluator also reports in an advisory capacity to the center director
and to NSF.

nter R h jecti
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The scientific and/or engineering research agenda is established by the researchers and firms
participating in the center and is focused on topics important tot he contributing firms. I/UCRC Centers
inay combine a range of disciplines and skills necessary to address the research issues posed by industry.

Proposed centers should not significantly duplicate the research focus of other centers in the program.

The objectives of the centers are:

to pursue fundamental engineering and scientific research having industrial relevance;

to produce graduates who have a broad, industrially oriented perspective in their research

and practice; and

to achieve self-sufficiency from NSF support within five years € operation.

The primary criteria for evaluating a center proposal are technical and managerial quality of the

proposal, qualifications of the proposers, industrial involvement and the likelihood of achieving the goal

of the IN)CRC program. As such, the NSF reviewers consider the extent to which there is evidence the

center will:

1. Have aggregate industrial support of appioximately $300,000/year (on a membership fee

basis) and growth potential;
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2. Focus on high quality, industrially relevant research that will involve students with

industry and the research;

3. Have a strong leader;

4. Become self-sustaining by the end of the time period of the request (within a five-year

period);
S. Have university, state, and other sources of support;
6. Have an effective structure and management plan with an industrial advisory hoard;

1. Proprietary rights, patent, and publication policies clearly defined in a university/industry

membership agreement; and
8. Have an independent evaluation component to assess the progress of the center.
2. Evaluation
Each NSF Industry/University Cooperative Research Center has an evaluator and an evaluation
protocol to be used to assess the progress of the center in achieving its goals. The evaluator is generally

someone with industry/university experience, drawn from outside the Center faculty.

The role is advisory to the Center Director, the Industrial Advisory Board and the NSF. Funding
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for the evaluator is provided by the NSF. The Evaluator attends all meetings and administers several

research instruments which are used at all fifty centers.

The basic assessment involves several types of studies for each Center as follows:

Historical Profi

The purpose of this study is to develop a comprehensive picture of the development of each
Center. The data base consists primarily of program documents, interviews with the staff and the public
record. The result is a narrative history of each center highlighting the qualitative similarities and

differences across the various institutions. This study is updated yearly.

Industrial Sponsor Questionnaire

The primar y "success” variable for the Centers is their long-term survival. However, it is useful
to ascertain an intermediate interviewing success or effective measures for Center operation. One obvious
intermediate outcome measure is the nature of the research projects developed in a Center and the amount
of monies industrial members have invested in transferring and applying that knowledge. This study,
administered yearly to industrial sponsors, employs structured questionnaires. A similar questionnaire
designated for faculty researchers is also admiristered each year. It is useful in determining the
responsiveness of the various projects to faculty and university needs. Data from both studies are also

aggregated for all Ceaters and periodically analyzed by all cc stituencies of the program.
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This form is administered twice a year during semi-unnual Industrial Advisory Board meetings.
As seen in Figure 2, it allows industrial members to indicate their level of interest in Center research
projects (proposed and ongoing) and calls for sponsor comments regarding the merit and relevance of the
work. The scientific and technical interaction triggered by this form, makes it one of the most powerful
activities for maintaining and enhancing a Center’s vitality. Figures 3 and 3A ouline the full protocol.
These four survey protocols are also being used by non NSF funded Centers of the I/UCRC type in the
U.S. (i.e., Rutgers Center for Advanced Food Technology) and overseas (Questor in Northern Ireland,

and the Silicate Research Institute in Sweden).

Summary

Each of these studies provide input for an NSF Program Officer. In addition responses from
LIFE forms and several questions from the other surveys also provide additional inform.acion in a timely
way to the Center Director and project researchers. Together with other information these inputs

facilitate management analysis, diagnosis and the taking of corrective action.

The NSF Industry/University Cooperative Research Program may well be the most significant

piece of social technology to come out of the National Science Foundation in the last twenty-five years.

The great enemy of innovative social technology such as the /lUCRCs... "is not the lie-deliberate,
contrived and dishonest, but tlie myth — persistent, persuasive and unrealistic. We enjoy the comfort of
opinion without the discomfort of involvement and/or thought. Mythology distracts us everywhere — in
government, business, politics, and economics.” Ihope that this introductior: to the NSF I/UCRC model
and management protocols has disposed of some of the myths and that your organization will consig ..

what role these experiences may play in reaching your agency mission.
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FIGURE 3. LIFE, INPUTS PROJECT MANAGEMENT.

LEVEL OF INTEREST AND FEEDBACK EVALUATION
(LIFE, SEE FIGURE 2)

An important object of an NSF/IUCRC semi-annual Industrial Advisory Board meting is
to facilitate scientific discussion about Center research projects among faculty,
students and industrial members.

LIFE forms hold the potential for stimulating project relevant discussion.

One of these forms is filled out by each IAB voting member during the five to te
minute period set aside for this purpose following each project progress report
Or nev project proposal.

The form, which includes instructions, can be produced by any commercial printer.
It is a carbonized cluster of three sheets lightly glued at the to- white sheet
for the Evaluator and Director, yellow for the researcher, and pink for the IAB
member.

The Evaluator, NSF Program Officer, or others designated, collect the forms and
make the yellow copy available immediately to the faculty in time rfor them to
discuss comments with members during coffee breaks, lunch, and poster sessions.

Following poster sessions and any discussions with researchers, IAB members may
modify their forms and give the revised copy to the Evaluator.

Based on the final comments, a single flip chart size page or viewgraph vwith a
brief, bulletized statements of the comments they wish to respond to and the
responses is prepared.

The:e sheets or a viewgraph shoving the Level of Interest and Comments for each
Project are then used as a basis for discussion during the Executive Session of
the Industrial Advisory Board.

They also provide a basis for further IAB faculty discussions auring the
iAB/Faculty debriefing session.

This procedure can help foster scientific discussion and exchange of expertise
among Center participants.

Vith some analysis by the Evaluator, LIFE forms also hold the petential of
contributing to the Director’s project management system and of alerting the Director t«
those members vhose rankings of Level of Interest, and Comments signal possible
dissarisfaction with Center activities. (continued)



FIGURE 3A - LIFE Protocol

Collate the revised final LIFE forms including any changes in the Level of
Interest rankings made during the 1AB Executive session, and develop two

matrices.

I. In Matrix I list project titles and researcher names along
the X axis and VHI, I, TWC, NI and ABS Levels of Interest
across the top or Y axis. Post the LIFE Level of Interest
data from each LIFE form. Projects and researchers with a
third or more votes in the combined IWC, NIU, ABS score
should be looked at carefully. They could be entering the
"endangered species" area. Director and researchers need
to be informed so that discussions can take place and, if
appropriate, corrective action taken.

2. In Matrix II list company member names along the X axis
and Levels of Interest along the Y axis. Once again the
rule of thumb, to be adjusted by your Center experience,
is that a company with a third or more of its votes as
INC, NI, and ABS could become a candidate for withdrawal
from the Center and thus should receive special attention.

This LIFE process has a log of power and it is an integral required
component of I/UCRC operations. Use it carefully.



Level of Interest Feedback Evaluation Form
(LIFE Form)

Project Title:

Research Leader:

To facilitate scientific and t1echnical interaction be-
tween Center Faculty and Industrial Member Repre-
seatatives, each company represented is requested 1o rank

— = Imerested cach presentation as follows: Interested. Interested with
Change, No Interest, and Abstain (i.e., not qualified 1o
comment). The level of interest checked should reflect the

—TWC = Interested with Change opinion of the company (not one's personal interest).

Comments should include: Precompetitive sugges-
tions/applications/industry benefits as well as comments

NI = Not Interested regarding suggested changes, quality of rescarch, scien-
tific merit, innovativeness of research, industrial rele-
vance, level of effor. progress since last repont, offers of

. help, and other suggestions that might relate in a timely

ABS = Abstain wav

e ay.

Your completed LIFE forms will be picked vp im-
mediately after each research presentation. Pleasce keep
the pink sheets for vour records.

Comments:

Name: Company:

(Please Print) tPlease Printy

2:26' Dare:

FIGURE 2 - Administered twic2 a year during semiannual
Industrial Advisory Board Mezetings for ongoing

and proposed projects.



B. R. Kostoff

I will attempt to summarize very briefly a study I have just completed on the assessment of
research impact and then summarize the Office of Naval Research program development evaluation

process.

1. Assessment of Research Impact

The study on Federal practice in research impact assessment will be a chapter in a forthcoming
book on impact evaluation. In the study, impact evaluation is examined under the following three
conditions:

a. During the research selection process we try to get a prediction of the research
impact;
b. During the review of ongoing research we try to get a better idea of the potential
impact, especially possible near-term impacts; and
¢. In ex-post research assessment we look back to see what impact actually occurred.
I also looked at three types of approaches used tc assess the impact of research;
a. Qualitative methods which were primarily variations of peer review;
b. Semi-quantitative methods; for example, historical tracings of accomplishments and
critical scientific events; and
c. Quantitative methods such as cost/benefit analysis and bibliometric techniques.
2. Peer Review
Peer review is the method of choice for selection, review, and ex post assessment, although peer

review is not a perfect technique of evaluation. Other methods, such as bibliometrics, are used to
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supplement peer review. There is no case I knovw where an agency will use bibliometric methods by
themselves or the semi-quantitative methods by themselves as a complete research impact assessment.
That’s where we get to the method of partially convergent indicators. They may boister the results of
peer review or may raise questions as to why the results are different.

The Office of Naval Research (ONR) compared its proposal evaluation methods with those used
by the National Science Foundation (NSF) and the National Institutes of Health (NIH). The NSF and
NIH peer review proposals on an individual-proposal basis. The ONR uses external reviewers on a
program basis — an aggregation of proposals, and allows the Scientific Officer to review proposals on
an individual basis. I also examined how the Department of Energy (DOE), ONR, National Academy
of Sciences (NAS) review of NIST, and the annual review of the DOE National Laboratories use peer
review for ongoing programs,

The quality of a peer review does not come through in the literature. It has been my experience

that there are three principal components which determine the quality of a peer review:

a. Motivation, the desire of the team leader to get quality results above and beyond the

perfunctory approach. (Motivation of the team leader is g]l important to the process)

b. Competence of a reviewer inherently limits the quality of the review — one competent
reviewer is worth more than a half-dozen partially qualified reviewers; also, the review
team should have an integrated competence to evaluate the many facets of research

impact.

c. independence — peer review is a very subjective process and the quality of the results

will be limited by the conflicts and biases of the reviewers.
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3. Semi-quantitative Methods

On semi-quantitative methods, historical accomplishment accounts provide insight into what an
organization feels is important, and what the impact has been. Project Hindsight, performed for the
Department of Defense some twenty-five years ago, looked at twenty military systems and traced back
through time the critical R&D events that led up to these systems. They found that most of the critical
events were 'directed’ (applied) research done primarily in military labs. They only went back some
twenty years. If they had gone further back they migat have seen the impact of basic research on the
development of these systems.

Another study done a few years later, perhaps in response to Hindsight, was Project Traces,
which was funded by the NSF. They saw that fundamental research findings had major impacts on the
five technologies studied. The a time span extended up to 80 years, longer even than the introduction
of some of the technologies. I think this was a more valid approach than used in Hindsight.

4. Evaluation Process at the ONR

I would like to conclude with a summary of ONR’s program development and evaluation process.
Our investment str=icgy is implemented through our guidauce to what we call claimants. These are
internal navz: organizations to whom furds are allocated. Claimants in turn go to the community and

give grants, contracts, etc. We send three types of guidance to the claimants:

a. Naval-needs guidance, which deals with our view of the operational requirements,

scenarios, and research required to address identified problems;

b. Fiscal guidance with 5 years of fiscal controls for program planning; and

c¢. Technical guidance to identify promising opportunities and research gaps.
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The Office of Naval Research, for administrative purposes, divides the program into fifteen
technical disciplines. An internal expert or monitor is assigned to each discipline. Once a year each
expert writes a report. One component of each report is about the promising opportunities in that
discipline. This component is thus bottom-up driven. For each of the disciplines, we also have the
National Acadetuay of Sciences (mainly its Naval Studies Board) generate a Promising Opportunities Panel
on a triennial basis. On the average we have five panels a year. The outputs of the three sources of
opportunities — research requirements, the monitors’ reports, and the NAS Panels’ reports - are reviewed
with some culling and integration to create the technical guidance. This is sent to our claimants who then
propose new programs and modify their current programs.

Our program is broken down into two parts: two-thirds is core funding (long term evolutionary
programs); one-third of the program is called Accelerated Research Initiatives, which are nominally five
year thrusts concentrating on promising areas of science of interest to the Navy. The Accelerated
Research Initiatives awards are selected through a competitive process at the program (million dollar per

year) level using external panels for evaluation and recommended prioritization.

A senior group from the ONR then reviews the proposals from the following perspectives: the
balance among the scientific disciplines; balance among the eighteen warfare areas; how are proposals
distributed among our three areas of core competency - ocean science, advanced materials and
information science; how are the pioposals to be allocated between categories of claimants and
performers; basic versus applied research; revolutionary versus evolutionary technologies; and high risk,
moderate risk and low risk. The. Department of Defense puts out a list of some twenty critical
technologies every year: how does our list compare with it? Dual use has come to be another significant
criterion — military and civilian potentials.

At the program level we use an evaluation process with external reviewers. Research has many



different facets and in the evaluation process we want to look at as many as we can using appropriate
expertise. These are the key factors that we have identified based on our own work and that of other
agencies as applied primarily to basic research: scientific merit; research approach; iear an { long-term
impact on mission productivity, such as number of papers, patents, honors, awards, etc.; and finally,
quality of the research team.

Our largest claimant for funds are mainly the universities. Criteria used by this claimant include:
scientific quality and uniqueness of research; scientific and technological opportunities in areas of likely
importance to the Navy; need to establish a balance between revolutionary and evolutionary research;
position of research relative to forefront of other scientific efforts; responsiveness to present and future
Navy needs; possibilities for follow-on programs in higher R&D categories; and appropriateness of the
research to ONR as opposed to the Army, Air Force, NSF, etc. Then there is a list of questions: can
specific advantage to the Navy be identified if the program is successful? Would the research be
supported if it were not already underway? What is the technological context of the program? How does
it fit with ongoing research elsewhere? Is the research coordinated with other Navy research programs?

What are the decision milestones of the program?

C. R, Rader

I will try to share with you today is my experience in terms of questions the Chairman posed for

us this morning.

1. Background
The peer review done at the Department of Energy (DOE) is of ongoing research. Our office

performs this function because Congress decided an independent check on thie merit of DOE research was
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required. Our office is funded independently. We do not review by fiat, but are invited by the program
managers to do our reviews. The results, which are extremely candid, are labelled "internal use only"
and do not go to the Office of Management and Budget or to Congress. Dissemination of the results
could threaten the career of the principal investigators we review. Most of the program managers that
use our process end up with about 18 percent of the results requiring management attention; it is then up
to the project manager to make corrections. Only technical information is measured, we do not do a
management review.

Our process began about ten years ago. Dr. Bromley, of OSTP, and seventeen of his colleagues
came up with nine questions that they thought were impartant to answer for any R&D project. We have
discovered that we cannot directly measure technical matters at a program level. We have to measure
it at a lower level, at the level of the principal invastigator and his team, who are responsible for one set
of objectives. And, one of the first thing we do is to find out what the objectives rcally are. This is part

of the preliminary screening necessary to sort out the reviewable projects.

2. What Does a Research Manager Need to Know?

The first question posed in this workshop, "What does a research manager need to know?" means
that you must have people as reviewers who really know what they are talking about. We try to get
world class researchers and a balance between indusiry, academia and laboratories, and we also try 2o
balance out bias where we are aware of it.

We have not found a general rule to check cost-effectiveness for a program manager. He has to
do that for himself and be self-correcting. We do measure productivity and impact which are important
ingredients in cost-effectiveness. We ask the principal investigator how the project will lead to the

designed objectives; this requires 7 statement of the major problem the principle investigator is faced with

[+ 4]
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and how do=s he translate the statement into a technical approach? This provides focus on one of the
weakest aspects of most programming, there is often no clear technical statement of the project’s purpose.

Our findings are turned over to the program managers to decide how to deal with the technical
issues. If he gets nine out of forty projects judged to be not very good, most of the time his upper
management will say "What have yov done about it?" The first thing that program manager will have
to do is come up with an action plan and brief his superiors on it. We participate in these Friefings

giving any common insights we may have gained during the review.

How does the passage of time affect the research program or project: For the most part projecis
change their objectives over time and, typically, for the better. We see this because most programy, come
back to us every four to five years for re-examination.

In our review process, we try to check technical aspects first and impact second. We ask
program managers and principal investigators to recommend reviewers. We also che.x with the
professional associations and societies o get an initial candidate list. We have the program oftice check
for conflicts of interest and select reviewers based on the factors mentioned above. This is is pot a simple
approach, but it has worked wel! for us for the past ten years.

In the view of many of our program managers, DOE research still has a lot of problems, in ,art
because the DOE has 29 appropriations, many masters with many agendas in addition to our own

concerns about technical merit.

C. General Discussion
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For the remainder of the afternoon, Dr. Bement asked that the A.1.D. participants summarize
what they would like to see coming from the workshop before it closed midday on December 12th and
what areas should be the emphasis for discussious on the final day. He then stated that a workshop of
this type, although undout:edly useful for getting ideas and experiences on the table, is troublescme to
the National Research Council. To produce a thoughtful, careful analysis of the state of the art in
research proess measurement aud strategic planning methodologies takes far more time than is available
in this instance. The discussions may well represent 80% of current thinking and examples of current
practice but to achieve the remaining 20% and crystallize the process into a coherent, thoughtfully
researched document could well take an additional year or year and one half. The participants would
have to meet on two or mere occasions to fully understard the A.1.D. nrograms and review/evaluation
processes sufficiently well to recognize what advice may be most appropriate for the Agency. That is
why in NRC evaluations there is not only a "research phase” but also a "consensus building phase."
Cnly if both phases are carefully structured and implemented can there be truly thoughtful findings and
recominendations A workshop provides fairly strong "top of the head" impressions from experienced
people. Within NRC, the corduct of a panel consensus building process is subjected to a systematié peer
review. In this workshop format, there is no opportunity to do that. Now, recognizing the limitations,
what iz is that A.1.D. would ask.

Dr. Eriksson stated that on the part of A.LD. the Agency recognized that it was not going to
reach dcfinitive conclusions by tomorrow. In the Center for Development Information and Evaluation
(CDIE) staff is particularly interested in being able to incorporate the Agency’s support for R&D into
the Program Performaance Information System for Strategic Management (PRISM). Thus, in terms of
the concep*aal building blocks of the system, first and foremost are the objectives or goals. That process
necessarily rests with program managers taking into account the already enunciated policy priorities for

A.LD. as a whole. CDIE contributes on the basis of the work done with field missions. You here may
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contribute from your experiences in management evaluation and strategic planning in settings very
different from those of A.I.D. But ! think it is largely the job of the R&D Bureau in A.LD. to carry on
with the process. You can heip sharpen the definition of objectives. That needs to be done ideally ai
the planning stage and it needs to involve the key participants - not only research managers but also the
direct rescarch actors. At an intermediate stage, or some more advanced stage, it needs to involve users.
What then, are the next steps we need to work on?

Dr. Langmaid followed, stating that it was his sense that as one gets closer to actua applications,
the use of research indicators becomes easier.

Another problem the Agency has is deciding on research investments in 2 or 3 totally disparate
areas - animal vaccines, human vaccines, social science research, behavioral research, etc. A.LD. has
to solve that problem by developing its strategic plan and within that plan make the judgments.

It wouid also be helpful to focus on the methodologies for assessing some alternative values of
the high risk areas. We are frequently faced with making a decision in the area of knowledge during the
early stage. The Agency is not afraid to take rizks, but will do so haphazardly. I think it would be
helpful to spend a bit more time on the approaches to high risks, those areas where there are unknowns.
My sense from what I heard from the discussions is to keep the research on a short leash until there are
fewer unknowns. Maybe that is the best one can do for high-risk projects. But it would be helpful to
hear how those kinds of issues are dealt with in industry, in other U.S. government- funded research, by
foreign governments, etc.

Dr. Rossiter followed: We have talked =bout strategic planning at 3 levels: the broad institutional
level; the program level; and the project level. I would like to by-pass the broad instituticnal level and
also say tha the Agency has within its own organizational make-up tLc capacity to do a good job once
the projects have been defined.

Looking at the program Ievel, one has peer review to answer the question, "Are we doing things
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right?® The more important question as it pertains to us now is, "Are we doing the right things?” That
has to do with strategic planning at the program level. How do you institutionalize the process within
the Agency so that good and sufficient strategic plans are produced, and incorporate into those plans not
only the research indicaiors which are an intrinsic part of the plans, but also ircorporate into the process
accountability? Furthermore, if there is a chany 2 in personnel, as the - inevitably wil. be, how is
continuity maintained through the process?

Dr. Eriksson added a further observation. For the CDIE the workshop offered the potential to
learn more about performance indicators that are used by other research management evaluation groups.
We certainly recognize that one cannot talk about performance indicators in a vacuum. One has to speak
about broader kinds of questiors which are of equal, indeed greater interest to the R&D Bureau, the
Onfice of Policy, ecc. There is an Office of Strategic Planning and next week it will be brought together
with an inter-Bureau long-range planning group. The issues discussed in this workshop will be of

relevance to that new inter-Bureau group.
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PISCUSSION and SUMMING-UP
1. General Outline

Dr. Arden Bement, having previously consulted with workshop participants, suggested
that discussions on the sacond day of the workshop focus apon the following issues:

A. Characteristics and Methodologies of Research Evaluation

Question #1, What are methods for improving the objectives, or criteria in
research evaluation? Who shouid be involved in the process?

Question #2, Are there methodologies for assessing the relative value of projects
in high zisk areas? What approaches are there for evaluating unknowns?

Question #3. Where can quantitative (measurable) performance indicators be
applied? Are those quantitative perfc-mance indicators applicable to A.1.D. and
can they be incorporated into FRISM? (Program Performance Information
System for Strategic Management).

Question #4, How does one build accountability and continuity into performance
evaluation systems?

B. Summing-up

Question How might A.1.D. proceed in its quest to strengthen its research
evaluation and management decision making systems?

II. Question I: improving Objectives

Dr. Rossiter emphasized that the first requirement for a successful research evaluation is a clear
statement of objectives that are incorporated into the research design. Setting objectives is a matter of
leadership and experience but there is a subtle dichotomy in the process. If a management evaluation
process is to be respected and followed, those to be evaluated must share responsibility with their
managers for the design of the system and want the process to succeed. Although top management must
initiate evaluation and give it priority, inputs from researchers themselves and their immediate supervisors
must be sought as the plan is designed. It is essential to bring to the process all qualified persons who

are part of a research team and to take their suggestions seriously.



Dr. Duga cautioned that A I.D., the World Bank, and other international donors have 2 special
proolem; i.e., the objectives desired by field missions arising from the host countries where those
organizations work, often are quite different and much more specific than objectives arising from central
management and headquarters staff. The latter are very greatly influenced by political processes and the
necessity to show short-term results. Dr. Bemert, Di. Murphy and others recognized those realities but
added that the challenge for management is to construct indicators that build in a balance of specificity
as well as more generz] goals.

Dr. Daly observed that spin-offs from research justified for one purpose often prove applicable
to problems in other situations. A.LD. is constantly searching for spin-offs from domestic oriented
research in the United Statcs. How then, does cne handle objectives in these circumstances.

Dr. Hardin cite¢ an example of a program that seeks to apply spin-offs from U.S. domestic
agricultural research and adapt advances to situations in developing countsies. It is the collaborative
research support (CRSP) program of the U.S.A.LD. and land grant colleges and universities in the United
States. He pointed to the joint planning process for programs. Evaluation of progress is always built
into the original, overall plan. Mr. Langmaid remarked that the illustration was valid but that the
program required legislative authorization to allow it to happen.

Dr. Bement stated that in any strategic planning process one should look for several options (spin-
offs) for research applications but in industry one canaot justify a project on the basis of those potential
options. Dr. Kostoff from the Office of Naval Research added that in the more fundameutally focused
research that his Agency supports, potential spin-offs can be a supporting factor in maXing a decision on
research support but are never a justification to approve otherwise :nafginal projccis.

Finally, Dr. Britan aliuded to the literature of management methods :tating that a telling criticism
of "management-by-objective" is that the practice when institutionalized too rigidly can become an excuse

for pot making decisions. Dr. Bement commented that any system of research progress measurement and
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any system of evaluation could be subject to abuse. But systems when understood and used by competent
supcivisors and managers guide the processes of strategic planning (i.e., "doing the right things") and

also guide more day-to-day decision making (i.e., "doing things right.”)

III. Question II; Assessing Risk

In addressing this issue Dr. Bement and others drew upon an established, and growing literature
of risk assessment and risk management. There is a relationship between "opportunities” "risks." that
may be expressed as the "figure of merit." It is the ratio of the sum of the opportunities to the sum of

risks within time:

Figure of Merit = £ Qpporwnities
(F.O.M.) L Risks

This can be modified as follows (for time factors)

F.O.M. = E Qpportunities x Atw_+_Atic
T Risks Aty

wher? At,, = Window of Opportunity = Time from technology availability
to Time of need
Aty = Product life cycle period
Aty, = Time interval from proven technical feasibility to proven
commercial feasibility
Opportunity factors might differ depending upon wkether one is doing more fundamental (basic)
research or applied research (technology). There are a number of opportunities that onz can assess and
it is helpful to look at Figure 1 for examples such as: a) the potential for new, fundamental
understanding, b) the potential for unlocking revolutionary concepts or principles, c) the value of the
market potential, eic.
Risk factors may have several weighted values and should also be described quantitatively. Figure

2 gives examples of the kinds of elements that are commonly used in assessing risk.

After risks are rank ordered, it i helpful to map them on a matrix such as that of Figure 3. This
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Figure 1

Opportunities and Risks

Scientific Technology
Opportunity Factors Research Research

Potential for New, Fundamental :
Understanding X

Potential for Unlocking Revolutionary
Concepts/Principles X

Potential for Productive Innovative
Advances X

x

X

_Value of Potential Market

Market Dynamic (Potential for
New Technology Insertion)

Economic Impact on Market

Nature of Impact

Duration of Iripact

Leverage (High Returns/investments)

Pervasiveness (Genericness)

Absence of Alternatives (Uniqueness)

Simplicity

XX X XX X X
HKiX X X XX I XiXiX

Competitive Position




Figure 2

Opportunities and Risks

Scientific Technology

Risk Factors Research Research
Newness of Concept X X
Lack of Knowledge Base X X
Peer Biases X X
Societal Taboos/Lack of Acceptance X X

Limits in Working Environment

== Intellectual Resources

= Financial Resources

= Capital Facilities

= |Informatiocn Networks

X X XiX

Market Risks

XixX X iXiXiX

Competitive Risks

Government Restraints

= Trade Barriers X

= Export Controls

- Liability Exposure

= Regulatory Constraints

Costs

XX X X

Time to Success
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Figure 3

Risk-Opportunity Matrix
and R&D Strategies
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illustration uses opportunity as the ordinate rising from low to high and risk as the abscissa, also from
low to high. The quadrant that one seeks is that which has high opportunity and very low risk. But the
matrix is useful in analyzing other situations. If risk is low and opportunity also low, perhaps one can
enhance opportunity and still maintain low risk. Should one have an estimate that falls in the quadrant
of high risk, but also high opportunity, then the strategy is to find ways to reduce the barriers; i.e., risk
over time.

To give an illustration of how risks vs. opportunities are measured one can turn to the Department
of Defense and the so called "defense critical technologies.” When the Defense Science Board was given
the challenge to rank the critical technologies, the programs that were perceived by the Board before any
ranking to have the highest priority, at the end fell near the bottom. Although variation of mean scores
among 10 experts was plus or minus 20%, the order of ranking was fairly consistent. It turns out that
the technologies that have glamour such as sensor pulsed power and super conductivity in the end dropped
in their rank order because of high risk factors.

One has to use methodologies well adapted to the situation. The system described above is a way
of sorting; judgement on the part of the decision maker is essential. One pgys attention to the numbers
but one must not be driven by the numbers,

Kostoff suggested that the systein might be better adapted to the situation where 20 experts in a
given technical area, perhaps even a fairly broad one, were evaluating projects in that area. What about
the situation of evaluation across areas and disciplines?

Bement and others stated that at the higher levels of management and evaluation, multidisciplinary
panels apply the same principles across disciplinary boundaries. A.LD. applies that principle with its
Research Advisory Committee as does the National Science Foundation with the National Science Board.

In summing-up Dr. Britan of the A.L.D. policy directorate staff stated his conclusion from the

discussions was that industry has begun to develop quantitative methodologies for project assessment in
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high risk areas and that these methodologies seem to be a starting place for A.L.D. to discuss quantitative
measures for its projects. Dr Bement agreed and added a cautionary note. Management must understand
the methodologies are imperfect and still evolving. Quantitative techniques must be applied within limits

that are clearly understood, and must be applied with judgement.

A number of participants felt performance indicators have the greatest validity as a management
tool when applied to specific program and project evaluation situations. Dr. Bement described evaluation
as a process of analysis. One compares accomplishments to carefully stated objectives that were prepared
prior to research initiation. This requires one to estimate at the time of project or program design and
authorization results that he or she believes can be accomplished. It is a learning process over time.
That may seem a bit abstract, but one has to be very, very focused in terms of inputs, and eventually of
outputs. For A.1.D., as in industry, you have R&D costs, start up costs, and the costs of bringing a
technology into the field. You certainly have a potential project life - § years, 10 years, etc. You can
estimate that at the beginning and then go back to it to see if the numbers still correlate reasonably.
From industry an indicator can be net sales for the first year, and for the second year; for A.I.D. these
might translate to net benefits for the first and second year. There is annualized internal rate of return
from the date of introduction; it can be calculated, and it has validity. I am not saying that these are the
indicators for A.L.D. but they are the kinds of indicators that need to be designed before the fact and then

examined after the evaluation to see how closely they compare.

Dr. Cummings for A.LD. stated that he felt the illustration was certainly valid for an industry,

but not so valid for A.L.D. The Agency is highly decentralized which may set one type of objective, and
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simultaneously A.L.D. is required to fulfill objectives mandated from the outside.

Dr. Bement replied that there are translation problems, but the processes are similar. To become
useful perforinance indicators have to be designed, tested, and modified over time. Inherently it is a
dynamic process and management has to be committed to evaluation as an essential, long-term function.

The application of performance indicators and questions of continuity-accountability go hand in hand.

V. Question IV: Accountability and Continuity

Dr. Rossiter reiterated that evaluation has to be founded on the participation of the researchers.
It then must be implemented with consistency and clear commitment of management. And, as iime passes
and there are management personnel changes, the commitment by management to an "established”
evaluation pfocess must not waiver. If that does not occur the evaluvation process will soon fade and be
forgotten.

Dr. Murphy seconded the remarks of Rossiter stating that leadership and commitment from the
top is crucial. PRISM is being built from the bottom up and if it is to be taken seriously by those in the
field, the system must be perceived as being necessary for decision makers at the top.

Several A.L.D. participants stated that the evaluation processes described by the participants from
the World Bank, other government research agencies, and industry appear to be costly. They asked for
estimates of those costs.

It was stated that the Consultative Group for International Agricultural Research spends between
$2 and $4 million per year for evaluation out of its total budget of about $240 million per year. In
industry the tendency is to make research evaluation a function the line research manager responsibility
and thereby charge costs as an element of the research itself. Catalyzing a company wide approach to

evaluation and interpreting results for higher-lavel management decision making then tends to be the task
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of a very small number of persons, often one or two individuals in a research program that may total as

mach as $600 to $800 million per year.

VL. Summing-yp

In summing-up, Dr. Bement suggested that there seem to be three points that the participants
wished to convey to A.L.D. for its own internal planning on research progress measurez:ent and strategic
planning methodologies before corti:uing a dialog with other advisory groups. The three points are:

1. Clarification of Objectives: A.L.D. research objectives should be clearly stated by function,

or by sector and should recognize geogcaphic differences in their application. Whenever possible

objectives should be stated quantitatively with clearly enunciated intermediate milestones or

benchmarks to facilitate in the evaluation process.

2. Need for 3 Draft Strategic Plan: To improve internal and external discussions on research

planning and evaluation, A.I.D. should first prepare its draft strategic plan for research that
includes evalnation components. The draft strategic plan should follow a tctal systems approach
that clearly describes (or defines) the research to be undertaken, any field testing of results, and

implementation. The plan shovld also include an appropriste information linkage component.

3. A.LD. Research and PRISM: Workshop participants were asked to discuss how research
(R&D) might be incorporated into PRISM. They felt, however, that they - individuals did not

have sufficient knowledge about PRISM (A.L.D. Program Performance Informatica System for

Strategic Management) to comment on a potential relationship.
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VII. Next Steps
Dr. Rossiter as the representative of the A.I.D. Research Advisory Committee (RAC) statad that

the next stage would probably best be one in which the Agency would draw upon the input from the
workshop, and from other sources to corstruct within its own environment the strategic planning and
research evaluation methodologies inat will best wo.k for them. The RAC stands ready to assist in that
process and already has suggested that the topic, and the rosults of the workshop be discussed at its Aprii
9-10, 1992 meeting.

In closing Dr. Bissell stated that the dialog opened new insights on the process of strategic
planning and on the players within A.I.D. who need to be involved. He agre::d with Dr. Rossiter that
there is a role for the RAC and he expressed orce again his appreciation for the time and efforts of all

participants.
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Workshop on Research Progress Measurement and
Management Declsion Making in the
Programs of the
U.S. Agency for International Development

Sponsored by:
National Research Cour:il (NRC)
Board on Science &z Techrology for International Development (BOSTID)

In Cooperations with:
U.S. Agency for Inten.ational Development (A.1.D.),
Bureau for Research and Developmeant
and Center for Development Informaticn and Evaluation,
Bureau for Program and Policy Coordination

Wednesday, December 11, 1991 und Thursday, December 12, 1991
Main Building
National Research Council
2101 Constitution Avenue, N.W,
Washington, D.C. 20418, U.S A.

8:30 am Coffee/continer:tal breakfast
9:00 am Welcome Mitchel Wallerstein
Deputy Ex. Officer, NRC
9:05 am Introduction Bradshaw _angmaid
Deputy Asst. Admin, R&D
9:10 am A.LD. Program Performance System for John Eriksson, Director,
Strategic Management (PRiSM) CDIE
9:25 am Overview of Research in A.I.D. and Richard Bissell
Goals for the Workshop Asst. Adminisivator, R&D
9:40 am Questions and discussion Arden Bement, Workshop
Chair presiding
10:10 am Break
10:20 am Panel I: An Industry Percpective on Research A. Bement, pane! member
Performance Evaluation D. Azarnoff, panel member

J. Duga, panel member
10:50 am Questions and General Discussion
Note: All participants expected to enter into discussions
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11:20 am Pauel II: International Research Donors
Perspective and Experience

11:40 am Questions and General Discussion

12:15 pm Pieak for Lunch
(Salads/sandwiches served in NAS 180)

1:15 vm Panel III: World Bank Perspective and Experience

1:35 pm Questions and General Discussion |

2:00 pm Panel IV: Evaluation in Agricultural Research

2:30 pm Questions and General Discussion

3:00 pm Break

3:15pm. Panel V: U.S. Government Agencies and
Research Performance Evaluation

3:45 pm Questions and General Discussion

4:15 pm Executive Session for NRC Participants

5:00 pm Adjourment for Day 1

Thursday, December 12, 1991

8:30 am Coffee/_ontinental Breakfast

9:00 am Special Session arranged as
determined by discussion on Day 1

10:00 am Break

. -
10:20 am Surmming Up Workshop Discussion

Questions from A.I.D.

Questions/Ccmments from participants and observers

12:00 am Adjourn
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An Agency-wide Program Performance Irformation
System For Strategic Management:
A Plan For Design and mplementation

L.introduction

"This plan describes the key components of progrzm performance information systems evolving in A.L.D.
missions aad bureaus, discusses how these {ystems can improve our ability to "manage for resuits,” and
lays out next steps for creating a collaborat.ve agencywide program performance information system for
strategic management (PRISM), intended to provide cne important guide for s :nior decision-makers.

No single set of program performance indicaiors can satisfy evcry manager’s information needs equally
and simultaneously. Even with a sharper overall strategic focus, difierent A.I.D. programs, diiferent
managers, and different organizational levels will continue to require different kinds of performance
information. CDIE therefore envisions a network of partially overlapping program performance
information systems that can meet management needs at different organizational levels while providing
agencywide performance information for top exacutives. Existing systems will be drawn upon to the
greatest extent possible and new information requircments will be kept to a minimum.

II.Background

Management excellence — "doing fewer things, but doing them very well” — has become A.I.D.’s central
managemtn theme. But to manage strategically, for better development results, managers need a sound
basis for assessing how programs are performing. Orn October 31, 1990, Administrator Roskens
annouuced a new initiative to "strengthen the role of evaluation in A.LLD." as one basis for better
program and policy decision-making and more convincing performance reporting for Congressional
accouutability. One important aspect o’ this initiative, building on ongoing regional bureau and CDIE
efforts, focuses on improving A.I.D.’s program performance monitoring by strengthening mission and
other operational-level performance information systems and dev:loping a core of agencywide program
performance indicators. .

1M1 Proposal
A. Objective
To develop an agencywide program performance information system for strategic management (PRISM)
and strengthen operational-level performance information systems to provide better information on
program results for more informed management decision-making.
B. PRISM Componcnts

CDIL: envisions a network of partially overlapping program performance information systems,

designed to meet the decision-making needs of senior executives while also providing essential
informatior: for managers at other organizational levels. The key requirements include:
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Establishing An Agencywide Program Performance Information Systera by focusing initiaily on about 10
to 15 performance indicators for approximately four to vix key strategic objectives. These objectives and
indicators would be selected through an iterative process, facilitated by PPC/CDIE, that would integrate
common objectives identified by managemtn at the field level with top managemtn goals.

Over time, the system would be expanded tr; include performance indicators for other significant
agencywide programs and for programs v/hose strategic objectives still need to be more clearly delineated
before performance indicators can be forinulated (beginning in FY 92).

Depending on senior management needs, the agencywide system could be fucther autcmated and
broadened to selectively skim other relevant program performance, activity status, and activity compietion
information from operational-level performance information systems (decision by mid-FY 92).

A more detailed implementation timeline is provided in Annex 1. Conceptual development of
the agencywide system would take place during the Spring 1991; operational development during the
Summier of 1991; preliminary data would be available by the Fall of 1991; and PRISM would be an
operating system by the Fall of 1992.

Strengthening Operational-Level Program Perjormance Information Systems (for missions, bureaus, and
offices) by continuing and expanding CDIE’s support to help missions, bureaus, and functional offices
clarify their strategic objectives, formulate more rigorous and credible program performance indicators,
utilize similar indicatcrs wherever possible, and make better use of performance information in
manageraent decision-making. This includes the development of standards for operational-level program
performance information systems (and substantial technical assistance in implementing those standards),
standards for documenting activity completion and status reports, procedures for performance information
system quality control and review, and procedures for upward reporting as part of the agencywide
PRISM.

Making this program performance information useful to senior managers will, however, require
other supporting CDIE capabilities envisioned in the Administrator’s evaluation initiative. This includes
(1) establishing an In-house analytical capability for interpreting the data, (2) relating it to other CDIE
and operational-level evaluation findings, and (3) establisaing reporting mechanisms to inform the
Administrator and other senior managers of program results and their implications.

Ongring technical assistance to rissions and offices is already being expanded; additional
standards and guidance will be developed by early FY 92; decisions on developing automated reporting
systems will be made later in FY 92.

C. Uses and Limitations

The program performance information system that we have proposed is, essentially, a system for
agencywide program performance monitaring. As such, it can tell us whether desired results are occuring
and whether program outcomes are basically on track. It can also provde, at a fairly aggregate level, at
least a rough comparison of the kinds of results that different programs are seeking and achieving (or that
similar programs are achieving in different locations). Perhaps most importantly, it can provide a
warning when something is wrong and when iniended results are bot being achieved.
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By itself, such a performance monitoring system cannot tell us why results have or have not
occurred or which, among a range of program alternatives, is the most efficient and effective. Some
program performance indicators may also be relatively "slo-moving,” and could lag behind more
immediate results of program interventions. However, in conjunction with the other evaluation, analysis,
and reporting activities embodied in the Administrator’s evaluation initiative, program performance
monitoring becomes a much more powerful tool for assessing program alternatives.

CDIE’s program evaluation studies, for example, will be specifically directed at answering
gquestions about how programs are working, why results vary, and which program alternatives have the
most impact and are the most cost-effective and sustainable. Similarly, as operational (mission and office)
performance information systems are strengthened, management will be able to better assess intermediate
results (the achievement of program outcomes and purposes) and compare the efficacy of program
variants across countries and regions. These inforniation systems will also enable us to summarize
performance in relation to Congressional earmarks (such as women-in-development) and perhaps, equally
important, to demonstrate which earmarks are central to A.1.D."s strategy and which are more peripheral.
All of this information and analysis will then be synthesized in the planned annual report on program
performance to the Administrator.

In combination with these analyses, program performance monitoring should provide one useful
source of information for budget decisions. This information should also be useful in assessing
managemtn performance. It should be noted, however, that the relationship between program
performance information and budget decisions or managemtn assessments is neither simple nor straight-
forward. Poor results may, for example, reflect the extent of the problem being addressed rather than
inadequacies in the program, indicating a need for more rather than less resources. Alternatively,
performance data may be more relevant to choosing among program alternatives than to establishing
overall funding levels for a program area. Nor is past program performance necessarily a good indicator
of a country’s future receptivity to development investments. Placing toc much emphasis on narrowly-
defined performance indicators in budget decisions could also distort the program objectives being sought
and the data being reported. More generally, performance-based budgeting raises difficult questions —
not fully addressable here -- about how various program objectives, performance levels, other criteria
(e.g., bilateral relationships), funding categories, and budget time frames should be inter-related. To
begin answering these questions, CDIE plans to initiate an in-depth study of performance-based budgeting
as part of our current evaluation agenda.

D. Attributes of an Agencywide Program Performance Information System

For the Agencywide performance information system to be an effective strategic management
tool:

1. Program performance indicators should reflect clearly defined strategic objectives.

As the old adge goes: "if you don’t know where you are going, any road will take you there.”
The definition of a performance indicator presumes a clear understanding of what it is we are trying to
achieve. In the absence of a clear objective, the arbitrary choice of an "indicator" may implicitly define
an objective that is inappropriate or unattainable. Program objectives without performance indicators
provide no basis for accouatability, but performance indicators without ocrresponding strategic objectives
remain empty promises.
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Based on ongoing work in developing mission program performance information systems, it is
apparent that in some functional areas (e.g., population) strategic cbjectives are already clearly formulated
and indicators are quite similar across a wide range of couniries. In other functional areas (e.g., private
enterprise) programs encompass & relatively small range of strategic objectives in different countries and
may be amenable to more precise formulation. However, in some functional areas (e.g., as agriculture),
strategic objectives appear to vary substantially in different country settings, and common objectives and
indicators cannot yet be easily fomulated. The process of developing an agencywide program
performance information system should help clarify where well-defined objectives exist and where such
objectives (and useful indicators) are currently lacking.

Annex 2 suggests some "illustrative” agencywide objectives and indicators. These are based on
a review of strategic program objectives and measurable performance indicators developed by more than
30 field missions as well as on recent strategy documents, including the new A.I.D. mission statement
and the Administrators’ four initiatives. Additional steps to further clarify these objectives and indicators
are described in the final section on the "Need for Top Management A.ction and Support” and in the
schedule proposed in Annex 1.

2. Agencywide strategic objective should reflect the highest level of results for which A.L.D.
expects to have a significant impact in at least some substantial number of missions within a five to ten
year period.

Strategic objective should be within A.I.D.’s "manageable interest,” that is they should be largely
achievable through the outcomes (targets, benchmarks, or purposes) of A.I.D. project, non-project, and
policy dialogue activities. Strategic objectives in turn should contribute to broader, country-level goals
that A.I.D. plays a role in achieveing, but could not normally acieve on its own. No single field mission
would be expected to crncompass all Agencywide strategic objectives. Most missions would pursue a few
strategic objectives, some missions might pursue several; while others (presumably very small ones)
might pursue only one or even none at all.

3. Program performance for core strategic objectives should be measured consistently across
countries.

Performance should be comparable and, to the extent possible, additive for reporting across
countries, groups of countries, regions, or worldwide. This does not necessarily require a single,
quantitative scale, but does require common definitions of objectives and indicators across countries to
that, for example, percentage changes can be compared. In accordance with the Congressional WID
mandate, agencywide indicators referring to people should also be reportable by gender. If performance
cannot be measured reasonably consistently across countries, then the objective should probably not be
part of the PRISM system.

4. Agencywide strategic objectives hould not be specfic to a particular region.

Agencywide strategic objectives should not reflect programs that are unique to a single country
or region. They should also be capable of encompassing program performance related to non-regional
functional offices (e.g., in S&T, FVA, APRE, etc.) and earmarks. Regional bureaus may, however,
have important objectives that are specific to their regions for which they would develop their own
distinct indicators for assessing and reporting performance.
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5. Agencywide strategic objectives should also reflect a convergence of both top management
goals (for example, as expressed in the Agency’s mission statement and the Administrator’s new
initiatives) and major operational emphases in the field (such as chile survival, population, trade and
investment, etc.).

However, strategic objectives for different programs do not necessarily have to embody results
of the same magnitude or level. In some program areas A.1.D. can reasonably be expected to accomplish
more than in others. Strategic objectives should reflect the highest level of results in a program area that
is within A.1.D."s manageable interest and for which A.L.D. is willing and able to be held accountable.

E. Orgarizational Roles

1. On-going experience in developing field mission performance information systems, facilitating
a dialogue between management goals and operational objectives, has proven quite effetive and can be
roughly duplicated in developing an agencywide PRISM system.

The development of an agencywide program performance information system should, in other
words, be both "bottom up" and a "top down" process. This process has already begun. The initial
work of regional bureaus and missions, supplemented by CDIE and consultants, to strengthen
performance information systems in nearly 30 missions (including more than a dozen intensive "Program
Performance Management and Evaluation Pilots"), has provided extensive information on strategic
objectives and indicators at an operational level. The new A.L.D. Mission Statement and the
Administrator’s new initiatives provide a broad framework of Agency goals and objectives. In mid-
February, CDIE convened a two day workshop, inrvolving wide regional bureau and functional office
participation, that took the first important steps (see Annex 3) towards articultating the relationship
between development programs in the field and agencywide objectives.

This plaa has itself been intensively reviewed and substantially revised based on discussions both
with managers and technical staff in the operating bureaus. It will be further revised based on feedback
from a scheduled April 22nd briefing for the Administrator and the Senior Staff. As outlined in the
implementation timeline (Annex 1), the development process will continue intensively and collaboratively
through more detailed analysis of operational-level objectives and indicators; further discussions with
technical and management staff; and continued feed-back from reorganization transition teams, sector
councile, and initiative working groups.

2. Operational units (missions, bureaus, and functional offices) will continue to play the primary
role in collecting program performance data.

Every regional bureau and most missions and functional office are already developing
performance information systems to meet their own program management, strategic planning, and
reporting needs. Most of this mass of information, which goes well beyond what CDIE could collect on
its own, will be collected and analyzed through activity-funded mechanisms. Much of this information
is also direcly relevant to agencywide performance information needs. Although more consistent and
comparable performance measures may be needed for some core objectives, every effort will b2 made
to keep new information requirements to a minimum.

3. CDIE will provide coordination and technical assistance to support the comparability,
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credibility, and rigor of operational-level program performance information systems, including reporting
on common agencywide core program objectives and indicators.

Kather than creating entirely separate data collection and reporting requirements, CDIE will draw
upon existing operational-level program performance information systems, incorporating only those
additional elements needed for meaningful agencywide program performance reporting. At the same
time, CDIE will play a continuing role in providing technical assistance, delineating standards and
guidelines, and reviewing the quality of operational-level information systems. This will result in better
and more comparable operational-level performance data, more suitable for summary and synthesis or
for eventual incorporation in a more comprehensive automated database.

4. Operational units will continue analyzing program performance information to meet their own
decision-making needs and CDIE will take the lead in analyzing program performance information as a
basis for Ageacywide decision-making and Congressional reporting.

Unanalyzed program performance information has limited utility. Missions, bureaus, and
functional offices will continue to play a major — and, likely, an expanded — role in analyzing such
information as a basis for operational decisions about program design, implementation, and alternatives.
In conjunction with its broader evaluation, analysis, and reporting functions, CDIE will play the lead role
in analyzing performance information as a basis for top-inanagement program and policy decisions and
Congressional accountability.

IV.  The Need for Top Management Action and Support
If the Administrator concurs with this plan, we recommend that he:

1. Announce his approval in principle for the approach outlined in this plan and his commitment
to pimproving program performance information as a ley element in strategic management;

2. Ask Assistant Administrators, Mission Directors, and other operaticnal managers to participate
in clarifying performance objectives and indicators and in developing program performance information
systems;

3. Indicate his commitment to a collaborative approach in working with operational program
managers to:

® focus the program, "stay the course”, and do fewer things, but do them very well;

® delineate agencywide performance indicators that to the greatest extent possible build on
and strengthen operational-level objectives and information systems;

® develop core agencywide strategic objectives that reflec} both major continuing operational
program themes and top management priorities (e.g., new initiatives);

® support the development of “management contracts” through which operational units would

be held accountable for measuring program performance and using performance
information in program performance and using performance information in program
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decisions;

4. Clarify how program performance information will and will not be used, recognizing that it
will only be one factor informing management decisions about programs, budgets, and personnel; and;

5. Ensure that sufficient budgetary resources are available to implement program performance
information systems, including substantial technical assistance to operational units and support for related
data collection and analysis activities.
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Research Directions at the Agency for International Development*

President Bush stated in his FY 1992 budget sent to the Congress, "Investment in research and
developmeant is a top priority for an Administration that believes in investing in the future. Investments
in research and development form the foundation for the exploration of all of the new frontiers of today
and tomozrow. "

The Agency for International Development is certainly no less committed to the need for investing
in the future. Throughout the history of A.LD., the roles of science and technology have been
acknowledged as key variables in long-term social and economic development. That emphasis has taken
many forms: investments in new techrologies, support of science relevant to developing countries,
training of LDC nationals to manage research and introduction of new technologies, and the creation and
support of institutions in developing ccuntries to manage their own research.

Two features of A.LD.’s organization and mandate set it apart from every other bilateral
assistance agency. The first is the extensive field-based technical staff. The second is the integration of
research into the ongoing program. It is the support and application of research that transforms creatively
assistance from a resource transfer program into a technology transfer program.

The benefits of such an approach are both anecdotal and systemic. Early investments in the
Cholera Research Laboratory in Bangladesh provided at small cost the oral rehydration salts technologies
that now save millions of lives each year. The minimal support provided to striga research in Africa
could easily result in a 40% increase in sorghum production for years to come. Research investments
in general provide both direct and indirect productivity benefits to society. Many studies suggest that
research and development spending has a high social rate of return, indeed much higher than the rate of
return in a specific project or to a specific euterprise funding the research.,

The President’s Budget statement for FY 1992 acknowledges that it "is not possible to determine
analytically the optimal level” for investments in research or even the best mix. At the same time,
however, it asserts that the evidence is clear that increased research investments add to productivity and
justifies growing federal support for research and development.

The Agency’s approach to research is unique among the programs of the federal government in
being intimately related to the needs and opportunities in developing countries, particularly those where
A.LD. has field missions. Indeed, A.I.D.’s research effort is an essential element in the minuscule
resources invested in LDC problems; less than 1% of the world’s R&D is spent on issues of direct use
by developing countries. By building on the research investments of the western public and private
sectors, and by relating its support of research to long-term development needs, as well as formulating
a research program sensitive to eventual implementation opportunities and hurdles, A.I.D is able to
amplify the likelihood that research investments will result in an above-average impact on social and
economic indicators.

4 Background statement prepared by Dr. Richard Bissell, Assistant Administrator, Bureau for
Research and Development, Agency for International Development, Washington, D.C. 20523, July
1991.
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The Agency supports science and technology, in part, because the developing countries ask us
to do so. The U. S. has a large comparative advantage in its existing technical capacity, and LDCs look
to us for such support. Institutions already exist in the U. S., both public and private sector, working
on LDC issues, of a high quality that generates respect among LDC nationals. Finally, it needs to be
pointed out that the U. S. benefits from such LDC-oriented research, too, in areas such as agriculture,
health, and the environment. The growing internationalization of technical issues means that science has
little respect for national boundaries, and U. S. institutions play a crucial role in generating mutual
benefits from scientific cooperation. A.LD.’s su,port is thus generating a rew, collaborative
relationships that benefits the scientific infrastructure on both sides.

The Agency supports four kinds of research through ite programs, particulacly in the Research
and Development Bureau: (1) strategic research; (2) adaptive research (called "development” in
industry); (3) operations research, for integration of country-specific social and cultural issues; and (4)
data base construction and maintenance on global development issues. Each of these areas will be
described below.

Strategic Research

Tne United States government spends about $13 billion each year in support of basic research.
As the FY 1992 request states, "Basic research provides the new knowledge that leads to new products
and processes. Basic research, especially at universities, is an essential investment in the Nation’s
scientific and technological future, including its future scientists and engineers.” Much of the work done
by other agencies of the USG is not immediately relevant to the developing countries, but where it is,
as in some aspects of health research, close collaborative ties have been constructed to allow this agency
to draw on the work of the National Institutes of Health and other agencies. Similarly, some of the
research areas funded by the Department of Agriculture are of direct, long-term value to A.1.D. programs
in the field. The work done by the National Science Foundation on biodiversity links extremely well to
A.LD. development work.

A.LD. does not support basic research (as usually defined), but it does support longer-term
applied research, i.e., strategic research, which is targeted on a specific development problem and whose
high payoff must be quantified over longer time-spans than covered in the normal Agency planning
period. In that sense, its rationale is very close to the USG policy on basic research. A.LD. proposes
very focussed areas for such work in FY 93. The Agency chooses to support strategic research where
problems exist uniquely iu developing countries, where other agencies and the private sector will not
undertake investments, where these efforts can also provide mutual advantage to the U. S., and where
unique implementation issues require input of a development perspective.

As examples, the Agency proposes spending:

o $8.5 million in FY 93 to investigate potential malaria vaccines to counter a killer of over one
million children each year in Africa alone;

o $4 million to support development of new contraceptives, through the CONRAD project;
] $20 million to support the excellent collaborative research support programs (CRSP) with U. S.

universities and USDA in agriculture;
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° $2.5 million to the multi-donor Tropical Disease Research program at WHO next year;

L $45 million to the widely-respected Consultative Group on International Agricultural Research.

In each of these enterprises, not only is there tremendous leverage of resources from other donors
and institutional partners, but the payoff in long-term increases in health and agricultural productivity
demonstrates their value per dollar invested.

A.LD. also offers limited competitive grant opportunities in the areas of strategic development
research. The Program in Science and Technology Cooperation has offered for some years a chance for
researchers to explore scientific possibilities with relatively small grants. A.LD. also offers a competitive
grant program for the historically-black colleges and universities. In each of these cases, the purpose is
to encourage small-scale risk-taking, and to entice capable U.S. researchers to become engaged in the
problems of developing countries. It is small seed corn, from which some very important long-term
capabilities are developed into sustainable and substantial scientific efforts.

A.LD.’s strategic research is inevitably limited in scale and scope. While greater risks are taken
in such research in terms of probable success, they need to be fully justifiable in terms of developmental
needs, priorities, scientific excellence, and the history of returns in the particular disciplines. Most of
the Agency’s access to the results of basic research is second-hand, through research funded by the
private sector or other agencies, rather than through direct support from A.ID. The Agency’s own
investinents must be targeted, competitively selected, and subject to vigorous peer review.

Adaptive Research

The Administration has proposed a broad-scale increase in support for adaptive, or short-term
applied, research in FY 92, and expects to increase it each year. The President’s budget calls for
increases "across a wide range of technology areas," with an increase of 10% proposed in FY 92. A
number of the areas of federal emphasis apply equally to research at A.LD., ir:luding new energy
technologies, protection of public health through biomedical and behavioral research, the U.S. global
climate change program, new materials, telecommunications, expanding the human frontier through
biotechnology, and strengthening science/math education.

A.LD. brings a special perspective to Administration priorities as well as a set of priorities
generated by the nature of mission-based programs. In other words, funds are best invested in adaptive
research where A.L.D. has the capability to be involved in their ultimate application in the developing
countries themselves. In most cases, such application is through A.L.D. country programs; in other cases,
adaptive research is given effect through cooperation with international agencies, PVOs, universities, and
for-profit private sector entities. Given the importance of technology transfer in nearly all A.ID.
programs, the focus of adaptive research investments tends to follow the scale of resources made available
through Administration proposals and Congressional priorities.

The gap between technological capabilities in the United States and the developing countries is
on that A.LD. has an interest in helping to bridge. If that gap counties to grow, we can be assured that
the standard of living in developing countries with fall further behind the industrialized countries. Much
of the gap will be bridged by the private sector, although it is not lixely to contribute muck, for example,
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to production of indigenous foods such as cassava or millet, or where natural resource protection is
needed. The special niches where A.L.D. can be of assistance are more generally those where potential
profits are small or where the public sector monopolizes access. For instance, small or where the pubiic
sector monopolizes access. For instance, the provision of new primary health care technologies (such
as nonreusable syringes and heat exposure markers for vaccine vials) is of universal value and certainly
has a high social rate of return. Nevertheless, because these are not items purchased by individual
consumers and because the profit margin is likely to be marginal at best, investments in development of
such technologies are not attractive to private commercial interests. Hence, the role of the PATH project
and similar endeavors is to make the early, risky investments in product development, after which
commercial groups may be more assuredly involved. Similarly, reliable Vitamin A dosing systems will
have to be created to develop fully the benefits of the Agency’s past investment in that nutritional
element. Education is another such area: A.LD.’s Interactive Radio Instructions raises student
performance on core curriculum subjects by nearly an entire standard deviation — an improvement in
learning outcomes unmatched by any other input. Finally, policy is a crucial area bridging all technical
sectors. Adaptation of policies is as important as the technologies themselves, since people victimized
by bad policies will never be able to take advantage of technological opportunities.

Given the large proportion of the population devoted to agriculture in developing countries,
extensive potential exists for supporting the translation of science into useful products. The large
investments already made in crop science have fed a generation. The next generation will require
significantly greater leaps in agricultural productivity, both for food and to be able to set aside
inappropriate agricultural lands for environmental reasons. Indeed, we already know that productivity
increases needed will be far more difficult to achieve than ihose accomplished by the green revolution
technologies. The site-specific nature of agriculture makes clear the necessary connection between
research and farm-level realities. Neither can prosper without the other. New approaches will have to
involve end users more directiy while also incorporating a broader range of disciplines to address the
issues. Research will be recessary on an increasing scale for the income needs of rural populations,
particularly in agribusiness, where the possibilities of absorbing rural labor forces are substantial. More
centrally, A.L.D. will need to support additional work on the interaction of agriculture with the natural
resource base. The creation of thc Sustainable Agriculture CRSP in FY 92 will provide both the
systematic research base for improving understanding of issues, and an access point for missions to nbtain
the help they need for application to local conditions.

The adaptive research needs in natural resource, energy, and the environment will continue to
grow. As the global problems in the natural resources base are focussed down on national soluticns,
A.LD. is being called upon to assist developing countries in the search for appropriate answers. While
much of environmental science has been developed for the advanced countries, relatively little has been
accessible to developing countries. The policy environmeats need tremendous adjustment to take natural
resource issues into account. Several major efforts are already launched by A.L.D.: e.g., the work on
forestry and fuelwood in Asia, the work on biomass energy in decentralized systems, and the research
on biodiversity conservation. Each of these areas illustrates what has already been accomplished as well
as the potential for what cau be done as we understand better the ynderlying science and policy issues
of developing country natural resources bases. Renewable energy technologies, in particular, appear
likely to receive growing emphasis in upcoming research programs. Energy efficiency has the potential
for serving environmental interests as well as U.S. export interests; research in India nas already resulted
in extraordinary efficiency gains in design of its future baseload plans, predicated on export of
cogeneration and clean coal technology from the U.S.
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The social science bring major issues of adaptive research to the A.L.D. agenda. Whether in
education, or in women in development, or the construction of new macroeconomic models, the basic
research conducted in the U.S. on these issues requires translation for use in developing countries. In
each of these areas, the problems will not be met by simply increasing resources; the one hundred million
children not in school will not be enrolled by any foreseeable increase in the A.I.D. educaticn account.
On the other hand, the application of more efficient and effective cducational systems, along with sensible
human resource policies, cculd achieve the enrollment goals within reasonable resources. A.LD.’s
education research projects began the decade by introducing sector assessments to gather necessary data,
then moved to educational management information systems and ultimately to study data-based
educational planning mudels. Confronting future challenges in the environment will require investments
in social science efforts such as DESFIL, which investigates the potential for protection of fragile lands
in the midst of economic and social change, and the Environment and Natural Resources Policy and
Training Project, which will both perform policy research, and strengthen capacity in developing country
to develop new economic analysis methods. Understanding and then attempting to modify high-risk
behavior that puts entire families at risk of HIV infection also demands concerted attention. The R&D
Buizau believes that major new investrents must continue to be made in the social sciences, to create
the kind of social nd micro-economic analysis to complement the progress being made by the macro-
economic planners in developing countries.

The behavioral sciences have brought new opportunities to the world of development in the last
decade. U.S.-designed research in communications, marketing, and information processes are now
bearing fruit throughout the developing countries in all technical sectors. The U.S. and A.L.D. are the
recognized leaders in this area. The sophisticated marketing of contraceptives, health supplics and
services, AIDS education, integrated pest management, and educational aspirations has not only had a
significant effect already; it holds out the promise of reaching those pockets of developing country
populations that many had relegated to immeiseration. Behavioral research continues to go forward in
all sectors of Agency work. Special emphasis will have to he given in coming years to the environment,
HIV infection and drug demand reduction. Research needs to be nurtured and sustained over time, with
close integration into field application and replicatirn across regions. The R&D reyuest for such
behavioral research is embedded in a range of projects, generally combined with operational research in
direct support cf USAID missions eiforts. The population program’s support of behavioral research,
particularly in the popular music area, has won awards from many quarters. The respect accorded
A.LD.’s work in behavioral research is such that the National Institutes of Health is committing over $2
million of its own resources to supplement A.L.D.’s behavioral research grants in the area of AIDS
prevention.

Operations Research

Research in support of current field operations is conducted throughout the Agency, and enters
into the design, implementation and evaluation of successful projects everywhere. Such research makes
up the bulk of R&D core funding in mission support projects. It consists in large pare of drawing the
relevant experience from the Agency’s global portfolio and making that experience available in usable
form to missions and host governments on a variety of analytical, design, and implementation issues.
Such research draws upon ard reinforces capacity in U.S. institutions to respond to country needs. It
provides the insights to adapt proven interventions to specific country settings, as well as to improve the
efficiency and impact of service delivery programs. The operarions research is executed and managed
in the technical offices of the R&D Bureau, as well as in technical offices of the regional bureaus and
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especially in their missions.

As an example, the outstanding work of the family planning effort in A.L.D. is based upon well-
established operations research. It involves careful analysis of field worker needs, given the importance
of face-to-face contacts between consumers and workers. It identifies the best process for introducing
new technologies and services, many of which may be culturally alien to inost populations in developing
countries. It involves communications skills that have been best developed in societies with the market
orientation of the United States, and are equally transferable to social services and innovative economic
goods. Operations research allows missions and back-stopping projects to impiove service delivery, test
innovative approaches, demonstrate the demand for new socia! services, influence and change policy, and
to promote a problem-solving mentality in societies terribly skeptical about the value of change. In each
of these ares, and many others, operations research has given A.1.D. a unique form of value added to
the development process that no other aid donor possesses.

Research Infrastructure

The issue of research infrastructure, or more specifically research data management, is an
emerging area for A.LD. support. In prior decades of A.I.D. support for building research capacity in
LDCs, much investment went into "bricks and mortar” prcjects. In that way, the U.S. was a party to
establishing the kinds of national research systems that most developing countries aspire tc create. In the
process of transferring technologies to developing countries, such centers of research play an important
role.

It has also been recognized that such a strategy has limitations, and for that reason, A.L.D. also
has a long history of investing in "human infrastructure” aud institution-building. The loag-term training
programs supported by A.I.D. missions, with some 10,000 students in the U.S. each year in such
educational work, have been necessary components of capacity-building in developing countries. The
buildings would have been meaningless without the knowledge and pursuit for excellence that comes from
the training of motivated scientists and technicians.

As we enter the 1990s, we increasingly recognize that viable research and development efforts
most include adequate information systems. The weakness of data (and the systems for collecting,
analyzing, and applying those data) in developing countries is evident to anyone who has worked there.
One of the overwhelming impressions of the Administrator in his trip to Africa in early 1991 was the
paucity of reliable data. How can countries design meaningful health programs, for example, when they
have no valid estimate of the number of measles deaths each year — and whether the number is rising or
falling? How can developing countries and USAID missions work together on development issues
without being able to define problems adequately and accurately? Drug use prevalence surveys are
necessary, hut generally not available, in the design of narcotics education projects.

The R&D Bureau has been working on the issue of data access and management for some time,
and identifies it as a major infrastructural issue for the coming decade. In the area of life sciences, the
work of the Demographic and Health Surveys has not only provided data on family planning and health
issues; they have also established a standard for other fields to zmulate in focussed, affordable, and useful
data sets for data-poor environments. The results of the surveys are accessible not only to USAID
missions and U.S. scientists, but also to developing country researchers and international institutions in
a way that has significant multiplier effects. The surveys also provide a reliable data base for developing
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countries and for donors such as A.L.D. to help measure the impact of their efforts. They provide the
baseline for policy dialogue and the analytical underpinnings for nor-project assistarce. The approach
developed in the RAPID project, which established a reputation for integrating research data into
programming on family planning, is now being applied to similar models for AIDS, a1 early version of
which is credited with persuading the Ugandan leadership to make major policy changes on AIDS.
Similar work needs to be launched in other sectors, such as the environment, global warming, and urban
health, to establish data bases and to provide the electronic sinews for collaborative research and
development work. The R&D Bureau is moving towards broadening the strategy on data and
information, through discussions with other donors, with USAID missions, with universities, and the
private sector. While sume investments in this area consist of discrete projects (such as the DHS in
Population and Health, and GREENCOM in the Education Office), others are emerging as integral to
program efforts. One can anticipate that, over time, such investment in data systems will be seen as
important as the buildings, institations and scientists that characterized earlier A.L.D. investments.

Setting Priorities in Research Directions

The world of technological changs is vast. A.L.D. must pick its investments carefully, responding
to needs, opportunities, and capabilities. Research must respond to issues both globally and locally, from
global ecological changes, such as the diminishing ozone layer; to pervasive, local erosion of topsoil; to
U.S. commitments to eradicate particular diseases, such as measles or polio.

Opportunities are important id determining investments. The availability of new biotechnologies
to meet food and medi-al needs creates an opportunity that A.1.D. and the developing world cannot afford
to pass up. The change to meet generational food needs, much as the green revolution accomplished in
the 1970s, is one to be seized avidly, and the state of biotechnological sciences promises that investments
will be rewarded handsomely.

Finally, capabilities need to assessed from an objective point of view. The Ageacy needs to know
capabilities both in the U.S. and in developing countries - on the one hand, to adapt science to the scale
of developing country realities, and on the other hand, to give technologies a sustainable home in
institutions within developing countries. The formation of the Center for University Cooperation and the
expanding cooperation urderway with other USG agencies such as NSF and NIH, and the for-profit
private sector will provide A.LD. with better knowledge of capabilities. USAID missions are
increasingly unable to track changes in *arious sectors outside their main focus, and yet critical
opportunities may be missed simply because missions have narrowed their sectora! interests to the point
where important information is available at little or no cost, but remains unseen. But A.LD. also has to
be careful not to ascume that all we need to know for meeting LDC issues is on the shelf. Whether for
old or new problems, the development of new knowledge and technologies is as important as it was
several decades ago.

Thx process of bringing together needs, opportunities, and capabilities requires many j-artaers.
The Research Advisory Committee (RAC) has the central mandate from the Administrator to oversee the
research function in A.LD. Where the RAC requires additional expertise, it turns frequently to the
National Academy of Sciences and its Board on Science and Technology for International Development.
The subcommittees of the BIFADEC provide substantial expertise in particular areas. And in cach of
the research areas support by R&D, technical advisory commiitees consisting of recognized experts from
the private sector have been created. To ensure exchange of views with those defining field needs, R&D
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has proposed in the reorganization the creation of a Research Council on which each of the Assistant
Administrators would be represented. Finally, researcli wiust relate to the strategic planning of the
Agency, and the unit in Policy responsible for such planning kas committed itself to incorporating
research into their long-range exercises.

Research at A.L.D. is not a portfolio; research is a process that continually provides the value
added in tke development assistance business. The commitment of the Agency to research and its
development into field-usable products focusses management and officers on innovation. Economic and
social development cannot afford to remain static patterns. The fruits of vesearch, gathered from
whatever source by A.L.D., are essential to providing developing countries with the prospect of long-term
progress.
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