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PREFACE

The Technology for Soil Moisture Management Project is one of a set of projects
developed and carried out over the past several decades by the Division of Renewable
Natural Resources Management in the Office of Agriculture of AID’s Bureau for Science
and Technology. As a group, the projects represent a mutually-supportive, balanced
approach to clarifying and better understanding critical policy, management and
environment issues as they relate to soils, a basic natural resource. The approach is nuw
beginning to pay dividends, to the credit of the officers of the RNR Division.

Funds for the TSMM project were obligated July 27, 1981, but the project did not get
really under way until 1984 when Dr. James F. Parr was appointed Project Coordinator
by ARS/USDA. This is the project’s second and final external evaluation.

This evaluation has been limited to a review of documents and discussions with U.S.
project personnel and did not include contacts with recipient nations or with the project’s
cost-sharing, international assistance collaborators; thus, this evaluation must be
appraised in that context.

This external evaluation has been conducted through a contract with the International
Resources Group, Washington, D.C.
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EXECUTIVE SUMMARY

A.

The Project

Technology for Soil Moisture Management (TSMM) is an
AID/S&T/AGR/RNR global research and development service project
conducted by ARS/USDA and ERS/USDA through a PASA with
OICD/USDA which provides technical assistance to developing nations to
help them improve their dryland, rainfed farming systems. The technical
assistance is provided directly to individual nations or groups of nations
through USAID country programs and indirectly through various types of
regional and globa) networks of nations and international assistance agencies.
Through these two operational modes, the TSMM helps nations with
agronomic and economic assessments of their soil, water and crop/livestock
systems and with the formulation of national strategies and programs for
increasing the productivity of such systems. As a U.S.-based project, the
TSMM project also serves as a bridge linking the U.S. scientific community
with those of collaborating nations through continual exchange of soil
moisture management information for sustained agricultural production. The
project is composed of two separate components operated by ARS and ERS,

Purpose

The purpose of this external evaluation is to assess the overall performance
of the project, evaluate the project’s success in achieving its objectives, and
indicate lessons learned and expected impact of its objectives/purpose on
agriculture in LDCs.

Findings

Funds for the TSMM project were obligated in July of 1981, but the project
did not reully get underway until 1984 when the present project coordinator
was appointed. Since then, the project has made excellent progress and has
carved out a role for itself in the evolving intermtional agriculuaral rescarch
system. 1ts role--its special niche--in the present scheme of international
assistance is in deyland agriculture in the semi-arid tropies. I this repard,

TSMM hus:

0 Sponsored an intzenational conference on dryland agncultuse in Texas
at which there were 400 participants from S2 countries and 36 U.S,
states,



0  Arranged four (4) international workshops on dryland agriculture topics
in Africa, Asia and the Middle East attended by 350 participants from
40 countries.

o Sponsored three (3) international seminar/conferences in Asia and the
Middle East that had 580 participants from 49 countries.

0 Conducted four (4) Field tours for 100 LDC leaders and international
assistance agency managers to observe dryland farming practices in the
U.S.

0 Conducted collaborative research projects with scientists/
institutions in Jordan, Niger, Morocco, Dominican Republic, Haiti, and
India.

o Developed automaied databases and information systems for rainfed
arcas of Niger, Mali, Cameroon, Benin, Syria und Jordan.

o Adapted and developed crop growth and soil and water balance models
for use in dryland farming areas.

o Completed case studies in Mali and Niger that provide useful,
decision-making information for farmers.

o Distributed 2,600 copies of the proceedings of five workshops/
conferences held in West Africa, N.E. Thailand, Jordan (2) and Texas.

0 Provided technical assistance to developing nations as requested by
USAID Missions,

o Provided informal training to more than a thousand participants in
sponsored workshops and conferences.

o Conducted progrims of mutual interest with several international
agricultural research centers--ICRISAT, ICARDA and 11.CA.

0 Operated a diyland, sustainable agnculture information network linking
LDC scientists, TS seientists and scientists/program managers of
international assistance agencics.

Despite its slow, uncertiin start, TSMM lias done quite well and has been the
means through which expertise in diyland agniculture in ARS and U8,
universities has been made available to developing nations,



Notwithstanding its excellent record of the past several years, the TSMM
project could be improved through more structured arrangements that would
provide for long-term, collaboration with selected nations in the semi-arid
tropics.

TSMM's special capabilities in dryland soil and water management research
and outreach and in economic analyses would be enhancing, upgrading
features for all of S&T/AGR’s CRSP projects currently operating in the
semi-arid tropics.

Beyond the current PASA which terminates in mid-1991, it would be
beneficial to the Soil Management CRSP, if TSMM's soil and water outreach
activities and economic analyses capabilities were to become components of
the Soil Management CRSP.

Recommendations

The External Evaluation Team recommends that:

1. S&T/AGR/RNR consider ways to utilize the services of TSMM'’s ARS
and ERS components to upgrade the outreach and economic analyses
capabilities of its colluborative research projects that operate in the
semi-arid tropics for the purpose of increasing their impact on
developing nations. Such projects include the Soil Management CRSP,
the Bean/Cowpea CRSP; the Peanut CRSP, the Sorghum/Millet CRSP
(INTSORMIL) and the Small Ruminant CRSP.

2. After the termination of the TSMM PASA, S&T/AGR/RNR consider
arrangements to make TSMM a part of the Soil Management CRSP on
a phased-in basis initially under an "umbrella arrangement,” but
eventually in a manner that would allow the ARS and ERS components
to become full-fledged research and outreach components of the CRSP,

Lessons earned

The very slow, uncertain start almost led to TSMM's termination. While it is
not clear that the slow start that delayed project activities for several yeurs
was due mainly to the lack of an agreed project plan and operational strategy
prior to project initiation, very likely this deficiency wis a contnibuting factor,
Thus, a lesson i this project is that a project plan/strategy should be
developed and appraved prior to project initiation,



The success of the project after it got underway reaffirms the lessons of the
past that development projects are likely to succeed when guided and
operated by experienced, knowledgeable, dedicated professionals assisted by
interested, competent allies and hosted by highly receptive, responsive host
countries.

There is a need in many countries to compile and cvaluate research data
generated by earlier and on-going projects. Such "dztabases” (research
compendia) can be very valuable in identifying research gaps, needs and
priorities for future projects, and to prevent duplication of earlier and on-
going projects. The EET fecls that this is an important activity which should
be encouraged in future projects.

Data collected on all USAID projects should be made available to interested
parties (following a reasonable time period for researchers on the project to
complete their analysis) on PC dickettes in a format which can be readily
understood. The analysis conducted under the ERS component of the project
suggests that there is often much additional analyses which can be done on
data collected by projects. Furthermore, data accumulated over time and
many projects could provide an invaluable source of information and data for
further analyses.
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PURPOSE OF THE EVALUATION AND STATEMENT OF WORK

A.  Purpose

The purpose of the external evaluation is 1o review progress in achieving
program objectives and assess how program activity components contribute
to overall goals. The goal of TSMM is 1o increase food availability and



income in developing countries by increasing the productivity of dryland
farming systems while maintaining or enhancing the natural resource base.

Statement of Work

The contractor is responsible for assessing the overall performance of the
project, evaluating the project’s success in achieving its purpose, indicating
lessons learned, and expected impact of project purpose/objectives on
agriculture in LDCs. The evaluation team shall:

1. Assess the use of data and information generated by TSMM by
developing countries. Are the technologies, methodologies and
products of the project effectively available to developing countries?
What is the scope of use?

2. Evaluate the effectiveness of TSMM's scientist and research linkages
such as the India/FERRO projects, JUST (Jordan), and Washington
State and Purdue Universitics. Were the project objectives appropriate
and significant to developing country needs?

3. Determine the amount of cost-sharing and support provided by
international, regional, and national organizations and USAID missions.

4. Evaluate the effectiveness and appropriateness of the project’s technical
assistance and research activities.

5. Determine the progress of the project since the last evaluation in 1986
and determine the degree to which its recommendations have been
addressed.

6.  Determine if there was satisfactory progress on the project’s major
activitics since 1986. Briefly describe outstanding accomplishments. [s
it probable that all project outputs will be completed by the project’s
ending date?

7. Review the networking with other S&T projects as a means to help
facilitate technology diffusion and to increase project cetficiency.

8. Muke recommendations as to future program directions with respect to
anticipated requirements for assistance in dryland research information
in LDCs.



IV. PLACE OF THE EVALUATION AND METHODS USED

The external evaluation took place in Washington, DC and Rosslyn, Virginia in the
offices and conference rooms of USDA, IRG, and AID/S&T/AGR. Briefings,
interviews, review of documents, and discussion and analyses of findings were
methods used to evaluate the TSMM project.

V. PROIJECT DESCRIPTION

The TSMM is an AID/S&T/AGR/RNR global research and development service
project conducted by ARS/USDA and ERS/USDA through a PASA with
OICD/USDA which provides technical assistance to developing nations to help
them improve their dryland, rain-fed farming systems. The technical assistance is
provided directly to individual nations or groups of nations through USAID country
programs, and indirectly through various types of regional and global networks of
nations and international assistance agencies. Through these two operational
modes, the TSMM helps nations with agronomic and economic assessments of their
soil, water, and crop/livestock systems, and with the formulation of national
strategies and programs for increasing the productivity of such systems. As a U.S.-
based project, the TSMM project also serves as a bridge linking the U.S. scientific
community with those of collaborating nations through continual exchange of soil
moisture control information for sustained agricultural production. The project is
composed of two distinct components.

In terms of a PASA agreement, the TSMM Project operated from late 1983
through September 30, 1995, In 198S, an economics component was added to the
project through collaboration with the Economic Research Service (ERS) of
USDA, although work did not officially begin on the economics component until
October 1, 1986.

A.  Purpose

The purpose of the project was to provide technical assistance to AID
projects which were working in diyland or rain-fed agricultural systems in
semi-arid regions and which needed expertise for improving soil and water
management practices in these systems. The work of the project focused on
countries in the Near Eust (Middle East), Sub-Saharan Africa, and Southe:st
Asia. ARS activities focused on this technical assistance perspective while
EPS activities had more of a research orientation. However, the products of
the ERS cffort do provide sound examples of how economic amdysis can be
applicd to these sysiems, and could provide an excellent basis for traming in
cconomic analysis techniques which go far beyond a simple budgeting
approach. Evaluating the efforts of both ARS and ERS, the



S&T/AGR/RNR project manager feels that TSMM consisted of about one-
third research, one-third technical assistance, and one-third networking
activities,

Objectives

The overall objective or purpose of the project was to assist developing
countries in the assessment of their soil, water, and Crop management systems
under dryland or rain-fed conditions, and the formulation of national
strategies for increasing their agricultural productivity through research and
technology transfer.

The specific objectives of the project were:

1. To increase the productivity and stabil’ty of cropping systems under
rain-fed conditions;

2. To increase the retention and storage of water from existing
precipitation, thereby minimizing run-off, erosion, and evaporative
losses;

3. To increase the efficient use of water by crops through proper crop
selection and sequencing, and through the use of improved crop
calendars;

4. To assess the economic impacts of improved rain-fed crop and livestock
production practices;

5. To evaluate public policy and program optiois that would stimulate
adoption and diffusion of improved rain-fed production practices; and

6.  To determine the benefits and costs of additional investments in
dryland or rain-fed production systems.

Objectives 1, 2, and 3 address agronomic issues, while objectives 4, S, and 6
cover the cconomic components of the project.

Summuary of Activities

A brief description of the project’s activities would include what the project
staff referred to as the formation of databases, but which might more
properly he called research compendia. One of the fundamental activities of
TSMM in some countries was to compile and publish research results of all
relevant research activities in that country which could be located. Much of
this information had never been published. In addition 10 providing an
invaluabic source of information, it wis hoped that the compendia would
prevent unnccessary duplication of past or cutrent rescarch in the future.



Workshops were held in both LDCs and the U.S. to discuss research
priorities and to observe soil moisture management techniques. It is
worthwhile to note that the U.S. has much more to offer dryland areas in
terms of observing U.S. techniques than is generally realized. For example,
the stress which plants are subjected to in much of the U.S. dryland
production area is more severe than plants experience in much of the sub-
Saharan dryland production area.

Finally, research activities were conducted in both LDCs and the U.S. on
aspects of dryland production. This research generally involved collaboration
among U.S. scientists and their LDC counterparts. Much of the U.S.-based
research involved economic analysis of data collected in LDCs.

Some of the results of these activities include an international network among
soil and water management specialists in LDCs and in the U.S. land grand
universities, ARS, and ERS. Where data has been obtained for analysis it
has been made available to others for use in their research. Crop growth
simulation models have been developed for several countries and crops with
the ultimate goal of developing niodels which are more tractable for use in
LDCs than the complex models used in the U.S. Such models will be very
important for assessing the viability of technology transfer in a cost efiective
manner.

VL. FINDINGS AND CONCLUSIONS

A

Project Planning

Discussions with TSMM project personnel and project documents revealed
the project got under way without benefit of an approved project document
and a guiding logistical framework. It seems that the urgency of providing
improved AID assistance to help alleviate widely publicized dire conditions of
famine or near famine in many low-rainfall, non-irrigated tropical areas
prevailed without the usual review and approval process. The upshot of the
situation was that after initial funding, AID and USDA had 1o spend an
inordinate amount of time assessing the situation and setting a course of
action. Thus, the project got off 1o a slow, somewhat uncertain start over the
first several years (1981-1983). It wasn't until after ARS assigned Dr. James
F. Parr to the project in 1984 that a program strategy and plan of action wis
developed. It involved assessing the state of knowledge, identifying problems,
mobilizing available resources, and arranging solutions. Specific activities to
be conducted included:



Establishing an information network comprised of scientist-to-scientist
linkages among and between soil and water management specialists in
U.S. land-grant institutior.,, ARS/USDA and ERS/USDA, developing
country institutions, international assistance organizations, and in AID.

International workshops to outline and establish research priorities.
Research in developed and developing covntries linked by common

objectives for improved understanding and extrapolation to areas of
need.

The EET noted above the slow start of the TSMM project and the probable
causes. After prodding by AID, ARS took the necessary actions to get the
project under way and developed what has been a rewarding program plan,

Project Inputs

L.

S&T/AGR/RNR

This AID office provided the funding and overall supervision of the
project. This supervision included evaluation and approval of annual
plans of work as well as approval of project expenditures. The
direction which this office provided for TSMM was particularly critical
given TSMM's lack of an approved project paper or logical framework
for guidance. The PASA developed for this project thus took on added
significance as it served to guide the project. The $S&T/AGR/RNR
office also helped with some of the information dissemination activities
and logistical support needs of TSMM.

While fostering interacion among S&T/AGR/RNR projects is as much
the responsibility of the projects themselves as this office, the EET
would like to have seen more initiatives to encourage linkages. More
effort on linkages with other S&T/AGR/RNR projects should have
been pursued, particularly with SMSS.

Some difficulty was encountered by the project in terms of a lack of a
timely transfer of funds from AID 1o OICD. At times this meant that
ARS and ERS activities, and those of their cooperitors, had to be
“carricd”™ hy OICD and others. This made some operations difficuit. It
should be noted that OFCD iy expressing reluctance to “carry” projects
for very long, and this reluctance could lead to operational problems in
future AID projects with USDA unless these timig problems are
worked out.

10



Another factor which the EET would have liked the S&T/AGR/RNR
project manager to pursue more vigorously was more integration
between the ERS and ARS components of the project. The EET feels
that these components operated independently more than would be
desirable. Some of this independence may be due to the ERS
component being incorporated aficr the ARS component was up and
running. It would have been much more desirable for
S&T/AGR/RNR to have had both aspects of the project on-line from
the initiation of TSMM efforts.

USDA

a.

OICD

Two roles were played by OICD. One was logistical and the
other involved financial management. The logistical support
included arranging for travel, obtaining visas and so forth, The
TSMM project personnel indicated that throughout the duration
of the project OICD's logistical support has been outstanding.

The financial management activities of QICD consisted of holding
funds transferred from AID to USDA/ARS and ERS, dispersing
the funds for approved project activities, and providing a periodic
accounting of the project’s financial status to USDA/ARS and
ERS and S&T/AGR/RNR personnel. The financial reporting
function of OICD did not operate adequately during the first few
years of the project. In order to ameliorate this problem, OICD,
with AID’s help, made some adjustments. Once these adjustment
were made, TSMM staff report that the financial reporting of
OICD was good. However, the primary reason that TSMM
became satisficd with OICD financial reportings is that TSMM
hired its own OICD accountant to provide timely financial reports
with project funds. That i, they paid for this service in addition
o OICD's overhead charges.

In order to support the services it provides 1o TSMM ay well as
other activities, OICD charges overhead. At the start of the
SMSS project, OICD charged 18 percent overhead. By the end of
the project, OICD's overhead rate bad increased 1o 3o percent,

Agnicultural Rescarch Service (ARS)

ARS provided personnel, including the praject coordinator who is
also the U.S. Nanonal Program Leader for Dryland Agriculiure

1
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and Soil Fertility in ARS. While the project coordinator and one
associate project coordinator were based in Washington, DC, two
associate project coordinators were located at research
laboratories in dryland farming areas of the U.S. Development of
and planning for the non-economic components of TSMM was the
responsibility of ARS. Inccrporating ARS in TSMM provided
AID with direct access to the largest group of scientist; in the
world who are involv.q in research efforts on the soil and water
management problems of dryland agriculture. Approximately 15
ARS scientists and engineers and 10 scientists from land grant
universities have worked on TSMM efforts.

The administrators of ARS were supportive of the TSMM effort.
Personnel based both in Washington, DC and throughout the U.S.
were involved in ARS’ work. Experienced senior personnel who
were actively involved in research were usually sent on the
overseas work. They, thus, had immediate credibility with their
counterparts in LDCs. The ARS personnel who worked on
TSMM generally felt that they had learned a lot and that the
experience had enhanced their domestic performance.

Economic Research Service (ERS)

The project coordinator for the economic component of TSMM
was provided by ERS. This individual was responsible for the
development of and planning for the activities of the economic
component of the project. Before going any further, it should be
noted that ERS administrators are neither supportive of
international work nor of the micro-level studies which TSMM
worked on. ERS personnel, thus, did not view any formal
involvement in TSMM as career enhancing. Other than the
project coordinator’s efforts, the other ERS inputs consisted of
informal discussions by the project coordinator with approximately
I5 other ERS personnel, ‘The EET finds this luck of support for
international work within ERS to be very discouraging, and would
hope that they eventually could operate more ke ARS and SCS
doss. It such a mode of operation requires o change i theis

le gislative mandate, then the FLET hopes that such a change 1s
forthcoming.

Other than the work which the project coordinator could

accomphsh alone, the remainder of TSMM's cconomic analysis
wits conducted through cooperative agreements with U.S, land
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Table 2. Major Outreach Activities of the TSMM Project

Activity and Participation
Date Co-Sponsor Place Persons  Countries/Agencies
1984 Field Tour Pacific N.W., 10 ICARDA
Texas High Plains
1985 Work Shop Thailand 100+ 5 Asian Countries
Khon Kaen Univ.
USAID, ARS
1985 Field Tour U.S. Great Plains 35 10 Countries
IBRD, ICRISAT
ICARDA, FAO
1986 Workshop Jordan 70 11 Countries and
ICARDA GTZ, Australia, FAO
1986 Field Tour Southern Great 25 Assistance agencies-
Plainy IBRD, USAID, USDA
1987 Workshop Niger 80 12 Countries and
TropSoils ORSTOMIL.CAIRAT
INRAN ICRISAT
ICRISAT, TropSoils
1988 Conference Jordan 30 S countries and
JHADP, INCARTT ICARDA, ACSAD
1988 Conference Texus 400 52 countries and
RETAES, AID 3o LS. states
OICD/CSRS/USDA,
FAO and SCS
194K Travel Tour Kansus, Nebraska 30 Program mygrs. ALD,
and lowa IBRD, FAO, OICD
1989 Confetence India 150 19 Countries
CAZRL FERRO including Russia
144) Conference India 400 2S countties
ICAR, FERRO
19%) Workshop India 100 12 Countnies
ICAR, FERRO)
Rodale
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. Millet-Cowpea Crop Growth Model

. Linear Response and Plateau Model for crop response
to fertilizer and other inputs

. Adaptation of EPIC (Erosion Productivity Impact
Calculator) to barley, wheat, vetch and medic farming
systems of northern Jordan

. Computer-based Linkage System for weather/
crop/livestock whole farm sys*=ms

This work on the crop growth simulation models represents
an effort which is vital if the economic impacts of
alternative technology are to be assessed in a cost-effective
manner. That is, good simulation models can eliminate the
need for more extensive field trials (beyond model
calibration) and allow risk to be assessed. The ERS project
coordinator indicated that a good beginning had been made
in developing LDC applicable crop growth models, but that
more work needed to be done to make them les; data-
intensive and more usable under LDC conditions. The EET
concurs with the assessment, applauds the progress made to-
date, and encourages further work in this area.

Whole farm models to develop/utilize methods for tech-

nology assessments that take into account as much as
possible the interaction of soils, weather, farm resource
base, farm production practices and the particular ¢conomic
setting. Nine models have been developed as follows:

. A linear programming model of a typical rain-fed
farming system in the semi-arid region of western Mali
(800-1000 mm of rainfall, 120-150 day growing
season).

J A discrete stochastic programming model based on a
typical millet-cowpea intercrop farm model for the
Sahelian agro-climatic zone in the Maradi region of
Niger (400-600 mm of rainfall, 60-100 day growing
seuason).

. A Target MOTAD lincar programming model to
assess sorghum technology for a typical rain-fed plus
supplemental irrigation farm in southern Niger (J00-
500 mm of rainfall, 60-100 day growing scason). ‘The
model is outfitted with two Expert Systems to facilitate
its operation in a user-friendly mode.

20





http:integerwhole.fa
























http:scentist.to













manner that would allow the ARS and ERS components to become
full-fledged research and outreach components of the CRSP.
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APPENDIX B
PERSONS CONTACTED

Chief, Natural Resources
and Environment

Director
Office of Agriculture

Coordinator, TSMM/EC
Senior Economist, ERS/USDA

Chief, Division of
Renewable Natral
Resources Management

Project Manager
Soil Management CRSP

SMSS Project Manager

Coordinator, TSMM Project
National Program Leader

OICD/USDA

S&T/AGR

S&T/AGR/RNR

S&T/AGR/RNR

S&T/AGR/RNR

Dryland Agriculture and Soil Fertility

ARS/USDA
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