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H: DlALUATION ABSTRACT (do not exceed the apace provided)
!

The amended MART Project seeks to strengthen Pakistaj~'S 9gricultural research system by (1) ensuring its responsiveness to the
needs of farmers and agribusin~s; (2) development of relevant technology; and (3) oissemination of research technology through
marketable products by the private sector. Pakistan's national agricultural research system is an open federation of national and
state institutions. Agricultural research organizatio.lIs and univelsities in each of the four provinces are independent of direct
federal COl1trol. The autonomous Pakistan Agricultural Research Council (PARC) is the central coordinator of agricultural
research policies, programs and budgets.

The objective of this second evaluation, undertaken in yt;3r 9 of a 10 year project life, was to (1) assess progress toward
attaining the project purpose; (2) develop guidelines for inl:reasing project effectiveness within l/.le remaining 18 months of the
project life; and, of highest priority, (3) address sustainability issues of agricultural research after the Project PACD. The
methodology used was primarily qualitative in nature, drawing on the informed opinion of research administrators, scientists,
and clients obtained in interviews ..:nd visits to PARC, the nine collaborating research im,tihltions, farming systems research and
agribusiness target sites.

The Evaluation Te:lm concluded that Pakistan's agricultural research system is established, operating, and producing useful
research. Tensions within the system, caused by il<: federated nature, have been exacerbated by budgetary obstacles as each part
seeks to maintain and improve itself. MART's major achieve:nents have thus centered around technological, rather than
managerial, improvements. However, the Government of Pakistan has recently moved rap;dly to assure increased funding,
focusing th{' increase on se'ected activities to improve research productivity, and has liberated scientific creativity by delegation
of management responsibility to proglam leaders. World Bank funding of agricultural research)through ARP-II assures
continuing foreign exchange for training, technical assistance, and commodities. The agricultural research system, while not
perfect, will be sustained and improved.

A single recommendation to USAID requests attention to innovat;ve means for facilitating continued U.S.-Pakistan interaction in
science and education folJowing withdrawal of the Mission. Eleven recommendations to the Pakistan Agricultural Research
Council (eflect the principai concerns with which PARC will have to struggle in the years clIead and center on critical elements
of sustainabiJity.
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Dr. Mahboob Ali
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J. SUMMARV OF EVb,LUATION FINDINGS CONCLUSIONS AND RECOMMENDATIONS (Try nt't to exceed the 3 pages provided,
Address the following items:

• Purpose of acti'(ity(ies) evaluated
• Purpose of evaluation and Methodology used
• Findings and conclusions (relate to questions)

Mission or Office: USAID/Pakistall

• Principal recommendations
• Lessons laarned

Dllta this summary prepared: June 1993
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Title and Date of Full Evaluation Report: Pakistan Hanagement of Agricultural Research and Technology
Project.

1. Purpose of the MART Project: The purpose of the MART project, as amended in June 1990, is (a) to develop and
disseminate improved technology and information through key research institutions; and, (b) to foster a collabcrative
relationship whereby research institutes serve privltte agribusinesses and farmers and use the private sector to disseminate
marketable, improved technologies. The Pressler Amendment enforced in 1991 resulted in a cut of $5 million in project funding
which significantly affected the activities related to research-industry collaboration,. the focus of the amended project.

2. Purpose of the Evaluation and Methodology Used: This second interim evaluation focuSt>.d primarily on management
aspects of the amended MART Project and Pakistan's agnl~ultural research system. Major issues to be examined were: progress
towards attaining the project purpose; contributions and eff,~tiveness of "t~e key players in the institutionalization of programs
and linkages to provide long-term sustainability to Project el~ments; current paradigm (hat embodies the objectives and
methodologies associated with GOPlUSAID approach to the Project; and research capacity that the Project will leave behind for
continued and enhanced performance of the agricultural research system. Since no USAID-funded follow on activities are
planned, a high priority was placed on identifying and assessing sustainability issues.

The methodology used by the Evaluation Team was primarily qualitative, drawing on the informed opinion of research
administrators, scientists, and clients obtained in interviews throughout the system. The Team was also able to draw on detailed
information prepared for this evaluation by the GOP MART Project Secretary, as well as, on the 1989 mid-term evaluation in
which two of the team members had participated. Team members visited PARC and each of the nine collabcrating research
institutions. Scientists and administrators were interviewed at each site. Team members also visited laboratories, experimental
plots and agribu5.ness target sites. USAID, PARC and contractors provided briefings, documents and other literature, as well as
summary information about project progress.

3. Findings and Conclusions

The basic structure of the Pakistan agricultural research system is weH-established and productive. It consists of four provincial
research institutes, three provincial universities, a national center (NARC) and at least one outlying federal institute (AZRI), plus
l\ large number of outlying subcenter, field stations, and experimental farms, coordinated by a national research coon.;il (pARC).
The system is well staffed, but there are major disparities in capacity among the various organizations.

The centerpiece of the MART project is management, yet management of research received far less attention than technological
aspects. Perhaps this was owing to major constraints about which MART could do little, including traditional administrative
practices and the static budget with its growing disparity between establishment costs and operating funds. These constraints are
now being resolved, first by a larger budget that expands the establishment/operations ratio, and second, by decentralizing
responsibility and authority over operating funds ,to the research program diredors.

Major Accomplishments

Major MART accomplishments include a massive institutional strengthening effol"t which trained more than 80 scientists and
educators to the Ph.D. or M.Sc. levels and provided non-degree specialization to almost 200 scientists and administrators.
MART funded ;n-eountry training of almost 5000 persons in 141 short courses.

Labordtories throughout the system were upgraded with equipment and computers, and PARe and NARC accounting systems I
were computerized. Tochu;cal assistance from CIMMYT, ICARDA, Winroek Inl',mationaI, and BOSTID introduced research I
strategic planning and management methods and hands-on training.
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Besides this more general institutional support, MART introduced innovative concepts, installed as coordinated federal:provincial
pilot activities, to support research. The following are among the most important of these efforts.

• Library technology: 17 libraries provided with CD ROM readers and data bases, as well as microfiche back files of
scientific publications, with rea?ers and printers, and photocopiers

• Communication cells: five provincial agricultural communications support cells equipped and operating, backed by NARC's
central audio-visual communications unit.

• Training institute: a central unit established, equipped and operating, with a significant track r~ord in training staff
throughout the system.

• Farming Systems Research: A national FSR coordinating office and four provincial units in operation.

• Agribusiness relations: A recently established national agribusiness relations cell is facilitating joint research-agribusiness
partnerships.

• LEMRU: A laboratory equipment maintenance and repair unit is in operation and equipped.

• Competitive research grants: This BOSTID-managed effort allocates resources competitively at the margin to the best
scientific endeavors, provides superior mentors on how to do science, rewartIs innovations and stimulates excellence, while
improving international scientific linkages.

Sustainability of the Agricultural Research System

The PakisUon agricultural research system is established, operating and producing useful research. The GOP has not only
accepled responsibility for maintenance of the agricultural system, but has endeavored to strengthen it. The GOP has moved
rapidly to assure lDcreased funding, focusing the increase on selected activities to increase research productivity, and has
liberated scientific creativity by delegation of management responsibility to program leaders. The GOP has increased 1992-93
funding for agricultura: research at t1}e federal level by 180 percent and has also created interim funding for the same year undef
the Productivity Enhancement Program (PEP). PEP supplements support for agricultural research on a competitive basis,
which sho··dd not only improve scientific productivity, but stimulate creativity aild reward initiative. Furthermore, World Bank
funding of research assures continuing foreign exchange for training, technical assistance, and commodities. The Team
concluded that the agricultural research system, while not perfect, will be sustained and improved.

4. Principal Rec~mmendations

Noting that USAID had in place a well thought out pla..n for program phase out which will continue ongoing activities with
primary attention to strategic planning and agribusiness relations, the evaluation team has a single recommendation to USAlD:

Identify and promote innovative ways in which international scientific linkages -- particularly among Pakistani and U.S.
scientists, educators, and businesses -- can be fostered and sustained in the post mission period.

Other recommendations were directed to PARC (and other entities where noted) and reflect the principal concerns that the
system will have to struggle in the years ahead. They reflect critical elements of sustainability: maintaining the integrity of the
agricultural research system; assuring adequate amounts of appropriate resources; providing for continuity and refinement of
concepts; encouraging responsiveness to client needs; and, most significant, encouraging scientific excellence throughout the
system. Principal recommendations include:

(a) Review the research planniflg process and ascertain what, if any, steps or procedures were overlooked in the planning
process at either the federal or provincial level and take corrective action.
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(b) Review of the NARC Master Plan by PARC, NARC, and selected scientists from provincial institutions to assure
optimization of resource use and complementarity betw. ~n NARC and the provincial institutions and to consider adding a section
on monitoring and evaluation to the Master Plan.

(c) Ipcrease research-extension collaboration throughout the process of problem identification, research planning,
verification of research results, and dissemination.

(d) Appraise the Fanning Systems Research program, particularly the questions of necessity and sustainability.

(e) Resolve the issue of the geographic mandate of AZRI with careful attention to the limited human and financial
resources currently available to support research wor)( at the substations; continue the very productive relationship between
AZRI and ICARDA for the foreseP...:lble future.

(t) Increase effort to gain support from and cooperate with the private sector; direct effort at a higher level than the case
to date to see if significant involvement and support can be achieved during the balance of the project.

(g) Increase efforts (through donor assistance, bilateral agreements, and direct contract with scientists and institutions) to
establish lasting and meaningful international linkages with universities in developed countries to promote scientific exchange
and specialized postgraduate training.

(h) Take a more active role in documenting prod6ctive research and presenting it in well-illustrative form to policy makers
and lhe general public, as well as donors, to help assure continued and increased financial support in the future.

(i) Withdraw all unused equipment, repair what is possible and reassign it to those who are able to use it and survey that
which is unusable and get it off the books.

(j) Improve the quality of the communication products by providing additional training for provincial agricultural
communication support cell staff in script writing, editing, production and quality control in the NARC audio-visual unit.

(h) Concerning the question of continuance of selected project elements, pilot activities sponsored by MART whi:.h are
still at an early stage of development will have to be carefully nurtured and their utility evaluated against their contributi:>n
before expansion or retention can be determined.

S. Lessons LearneCl

The most significant lessons learned have to do with improving the realism of program expectations relative to resource, time,
and political constraints. These are:

(a) Improved management within a highly structured system is generally improved at the margin when additional resources
reward better planning, execution and implementation of research. This requires liberation of the creative energy of scientists.
with appropriate recognition and resources for innovation and excellence. There is encouraging evidence that PARC's top
management is committed to such a course, but the concept has not yet prevailed throughout the system.

(b) The difficulty of effecting changes in the management of a large research program conducted by geographically
dispersed entities in a federated system, ",hile recognized, was inadequately aetdressed. PARC's role is primarily coordinative
and supportive; it does not command. This requires development of consensus in a system where participants are accustomed to
seeing resource allocation as a zel ()-sum game.

(c) The critical nature of time lags become apparent when a long term program nears completion with little probability of
being extended. Half of the long term participants will not return to the project in time to contribute to its purpose during LOP.
The last tranche of commodities, while invaluable for fuhlre productivity. will not materially impact research output in the next
year. The benefits of these and other MART contributions will continue to permeate the research system, so their impact is not
lost, just delayed.

L
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The Evaluation Team was comprised of members with extensive experience in international agriculture, institutional development
and technology transfer. The Team closely followed the assigned scope of work for this evaluation. Two of the team members
bad earlier evaluated this project in 1989. This enabled the team to ascertain progress of the Project over the last 4 years.

The Team has made highly practical recommendations especially in view of the completion of the MART Project in August
1994 and Mission c1ose-out. These recommendations ai:. i at bringing sustainability to agricultural research efforts of Pakistan
through better planning, international scientific linkages, research-extension-industry collaboration and effective use of facilities
created under the Project.
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Most of the recommendations made by the team are addressed to the Pakistan Agricultural Research Council (PARC), the GOP
counterpart of the MART Project. PARC fully concurs with these recommendations and is in ~he process of developing a
strategy for their implementation. It is anticipated that this evaluation report will not only direct the MART Project to a logical
conclusion but will also serve as a guidebook in research planning, management and evaluation for Pakistan's agricultural
research system.
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A. Background

u.S. assistance to Pakistan's agricultural research system has been continuous since
1969. The Management of Agricultural Research and Technology project (MART) was
designed to build on prior USAID experience and complement a World Balik p.ffort of similar
intent. Together, USAID's MART and the WB's ARP-I enabled the Pakistan Agricultural
Research Council (PARC) to establish the National Agricultural Researcl: Center (NARC)
and the Arid Zone Research In3titute (AZRI) and to strengthen provincial agricultural
research ;nstitutes and universities.

The original MART strategy sought to strengthen the performance of agricultural
research organizations through five comp0nents: research management and administration;
information transfer; training for the agricultural research network; arid zone research; and
wheat and maize coordinated programs. The 1989 midterm evaluation found that this
ambitious goal would not be met because of its broad scope and the fact that many
management problems were not amenable to project inputs.

The 1990 amendment which extended MART's PACD to August 7, 1994, with
additional funding, concentrated the program on ensuring research responsiveness,
developing relevant technology, and disseminating research technology, directed at
strengthening nine key universities and research institu~es. The intent was to focus on
agricultural research priorities as defined by bllJsines~men and farmers, and the
subcomponents were designed to facilitate this interaction.

The Pressler Amendment W1S activated in Pakistan in December 1991, preventing
release of the last tranche planned for the project, but not affecting the PACD. All efforts
sinLe have been directed at orderly completion of the project. Virtually all available funds
have been earmarked, and project sllpervision and TA are scanty and diminishing.. The
recomme;tdations of this evaluation therefore focus on ensuring the sustainability of progress
made during MART.

B. Purpose of Evaluation and l\lethodolog}' Used

This second midterm evaluati\ln will probably be the final evaluation of the ~fART

project. As such, it focused on the consolidation of the amended MART project following
the first midterm evaluation in 1989. It aJso projects the probable sustainability, within GOP
support levels, of the research program whi.:h MART supports following withdrawal of U.S.
assistance as required by application of the Pressler amendment.

The methodology was primarily qualitative, drawing on the informed opinion of
research 0. 1minist!"ators, scientists, and cEents (see Annex B) obt31'1ed in interviews

v



throughout the system We were also able to draw on detailed information prepared for this
evaluation by the MART Project Secretary and others, as well as on the 1989 midterm
evaluation. Two of the three team members participated in that evaluation.

Team members visited PARC and each of the nine .;ollaborating research institutions.
At each site. we interviewed admir.istrators and scientists. We visitp,d laboratories,
experimental plots, and farming systems research (FSR) and agribusiness target sites.
USAID, PARC, and contractors provided briefings, documents an(i other literature, as well
as summary informdtion about project progress.

This evaluation report summarizes and evaluates the amount .md quality of TA,
training, commodities, and other inpul~'~')rovidedby MART. Pressler reduced the project's
authorization by $5 million (13 percent), but the impact of this shortfall was minimal on
overall performance because of astute redistribution aJ.long categories. With the exception of
some laboratory and field equipment, and some short-term management training, the quality
of inputs \\"as superior.

C. Findin!!s and Conclusions

Cl. Pakistan Agricultural Research System

Pakistan's national agricultural research system, which MART seeks to strengthen, is
an open federat:on of national and state institutions not unlike that in the United States.
Agricultural research organizations and universities in each of the four provinces are
independent of direct federal control. The aumnomous Pakistan Agricultural Research
COUl:.:lI central coordinator of agricultural research policies, programs, and budgets­
PARe-is to lmdertake, aid, promote, and coordinate agricultural research.

The basic structure of PARC is well-established and productive. It consists of four
provincial research in~titutes, three provincial )'niversities, a national center (NARC), the
Arid Zone Research Institute (AZRI), plus a large number of outlying subcenters, field
stations, and experimental farms coordinated by a national research council (PARC). The
system is well-staffed with 4015 professionals, including 460 ·.vith doctorates and 2851 with
master's degrees, but there are major disparities in capacity among the various organizations.

Tensions within the system, caused by its federated nature, have been exacerbated by
budgetary obstacles as each part seeks to maintain and improve itself. Scientists identify
their major constraints as lack of openting funds aild the torpidity of administrative
proc,.ures. PARC has a variety of coordinating and support devices to facilitate
collaboration within the system. The recently established Productivity Enhancement
Programme (pE..."") provides a mechanism to support priority research a~tivities by allocating
additional funds to these programs at the margin.

This scientific establishment has generated some excellent technology, particularly in
disease-resistant ~,d productive varieties of major crops. A core of extraordinary speciaJists
in a few key disciplines is supported by competent scientists in virtually all subjects.
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However, a closer relationship with farmers and agribusiness would keep them better
informed about the constraints, parameters, and opportunities perceived by their clients.

C2. The MART Project

Management of agricultural research continues to be a major concern, and we noticed
little improvement-perhaps due to major problems which MART can do little about,
including pondersome administration and the glowing disparity between establishment costs
and operdting funds. These constraints are now being addressed, ficst by a larger budget that
expands the establishmentJoperations ratio, and second, by decentralizing responsibility and
authority over operatiug funds to research program directors.

C2a. Accomplishments

Major MART accomplishments include a massive institutional strengthening effort
that trained more than 80 Pakistani scientists and educators to the Ph.D. or M.Sc. levels and
provided non-degree specialization to almost 200 scientists and administrators. MART
funded in-country training of almost 5,000 persons in 141 short courses.

Laboratories throughout the system were upgraded with equipment and ccmputers,
and PARC and NARC accounting systems were computerized. Technical assistance from
CIMMYT, ICARDA, Winrock International. and BOSTID introduced strategic research
planning and management methods and hands-on collaboration.

Besides these efforts, MART introduced innovative concepts-eoordinated federal and
provincial pilot activities-to support research. Among the most important:

• Library technology. Seventeen libraries provided with CD-ROM readers and
databases, as well as microfiche back files of scientific publications, with readers
and printers, and photocopiers.

• Communication cells. Five provincial communications support cells equipped and
operating, with a central audiovisual communications unit at NARC.

• Training institute. A central unit established, equipped. and operating with a
significant track record in training staff throughout the system.

• Farming systems research. A national FSR coordinating office and four provincial
units in operation.

• Agribusiness relations. A recently established national agribusiness relations cell is
facilitating joint research-agribusiness partnerships.

• LE~1RU. A laboratory equipment maintenance and repair unit is in operation.
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• Competitive research grants. This BOSTID-managed effort allocates resources
competitively; provides superior mentors on how to do science; stimulates
excellence; and improves international scientific linkages.

C2b. Sustainability

The GOP has not only accepted responsibility for maintenance of the agricultural
research system, but has moved to strengthen it. The federated system, while imperfect, is
established, operating, and producing useful results. Moreover, it is financially sustainable.
The GOP has raised Rs 569 million for agricultural research at federal level for 1992/1993,
an increase of more than 180 percent over the Rs 203 million average of the prior two fiscal
years. The GOP has also created an interim funding of Rs 200 million for agricultural
re .earch for the year 1992/93 under the Productvity Enhancement Programme (PEP).

The \Vorld Bank's Second Agricultural Research project (ARP-II) provides much the
same type of foreign exchange support (training, TA, commodities, construction) as MART,
and at a higher level, so Pakistan will not be hampered by the cessation of U.S. assistance.

The GOP has initiated the Productivity Enhancement Programme (PEP) as a way to
increase operating funds for high priority projects. It supplements support on a competitive
basis, which should not only improve scientific productivity, but stimulate creativity and
reward initiative. Finally, the chairman has delegated management of research operating
funds to the program leaders. This freedom places responsibility for performance with the
scientist, where it belongs.

D. Recommendations

The USAID project officer has a well thought-out plan for phasing out the MART
project, to which most remaining funds are committed, that will continue ongoing activities
with primary attention to strategic plann~ng c:nd a~ribusiness relations. The evaluation team
therefore has a single recommendation for USAID.

• Identify and promote innovative ways in which international scientific linkages
-particularly among Pakistani and U.S. scientists, educators, and businesses-ean
be fostered and sustained in the post-mission period.

Opportunities exist for international scientific linkages that require minimum funding
to pay large dividends. USAID funds for such programs will not be forthcoming unless the
Islamabad mission justifies the need and persists in its advocacy.

All other recommendations are directed at PARC, reflecting the concerns that the
system will have to struggle with in the years ahead.

Research planning. PARC should review the planning process and ascertain what
steps were overlooked at the federal or provincial level and take corrective action, if
required.
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NARC master plan. PARC, NARC, and selected scientists from provincial
institutions should again review the master plan to assure optimizing resources use and
complementarity between NARC and the provincial institutions, and to consider adding a
section on monitoring and evaluation to thc plan.

Research-extension collaboration. We recommend that research and extension have
a greater interface throughout the process of problem identification, research planning,
verification of research results, and dissemination.

Farming systems program. PARC and leaders of provincial institutions should
carefully appraise the program and determine whether i+ is necessary.

Private sector relationships. The team recommends more intense effort directed at a
higher level to see if significant involvement and support can be achieved during the balance
of the project.

l\taintaining international linkages. PARC needs to explore many different avenues
through donor assistance, bilateral agreements, and direct contact with scientists and
institutions to further develop and maintain these scientific linkages.

Equipment and facilities. PARC should withdraw all unused equipment, repair what
is possible, reassign it to those who can use it, and get unusable equipment off the books.

Infonnation transfer. Additional training in script writing, editing, production, and
quality control in the NARC AVC unit is recommended to upgrade its products.

Continuance of selected project elements. Pilot activities sponsored by MART still
at an early stage of development must be carefully nurtured and their utility evaluated before
exp1l1sion or retention can be determined.

In our judgment, the most critical elements of sustainability in the MART project
involve keeping library technology up to date, continuing emphasis on training, encouraging
joint research-agribusiness partnerships, and properly maintaining laboratory equipment.

IX



---~B~A~C;K;G~R~O::UN=ID-------- SECTION I



SECTION I
BACKGROUND

A. Project Description and History

A1. The Pakistan Agricultural Research System

Pakistan is a federation of provinces with significant constitutional responsibilities and
authorities, including those for agriculture. The national agricultural research system is an
open alliance of national and state institutions not unlike that in the United States. The
Pakistan Agricultural Research Council (PARC), which was reconstiteted as an autonomous
federal body in 1978, has become the central coordinator of agricultural research policies,
programs, and budgets. Its purpose is to undertake, aid, promote, and coordinate
agricultural research. This vital role must be exercised by leadership since the agricultural
research organizations and universities in each of the four provinces are independent of direct
federal control.

PARC has a close relationship with the National Agricultural Research Center
(NARC). Although NARC has its own management board and research committee, it is
under the administrative, technical, and financial control of PARC, as is the Arid Zone
Research Institute (AZRI). However, the bulk of Pakistan's research and education
in frastructure and staff are within the provincial structures, together with the agricultural
extension service.

A2. Background of U.S. Assistance to Pakistan Agricultural Research

U.S. assistance to Pakistan's agricultural research system began in 1969. The
Agricul tural Research project continued for 16 years, ending in 1985-the same year in
which major MART implementation began. This assistance saw the creation of PARC in the
mid-1970s and its reconstitution as an autonomous body in 1978. It provided support for
PARC and for the initiation of NARC. In 1984, the \Vorld Bank's Agricultural Research
project (ARP-I) came on stream: a 5~4 million project that provided funds to construct
PARC headquarters and the NARC institutes of animal husbandry and farm machinery, a
sizeable amount of international training, and 55 million for contract research in the
provinces. MART, which was authorized in 1984 but began operations in 1985, was
designed to build on prior USAID experience and complement the World Bank effort.

The strategy of the original MART project paper was to increase agricultural
production by strengthening the performance of agricultural research organizations through
five components: research management and administration; information transfer; training for
the agricultural research network; arid zone research; and wheat and maize coordinated
programs. An external evaluation conducted in 1989 found that the project provided
necessary and desired support to the national agricultural research system; however, the
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ambitious purpose was unlikely to be achieved without substantial reduction in scope and
modification. The original project was an insufficient response to many of the critical
problems because of their intractability and the broad scope of MART's original purpose.

A3. The Amended MART Project

The MART project was amended in June 1990 and the amendment authorized
additional funding and extended the PACD to August 7, 1994. The amended project met the
criticism implied in the 1989 evaluation by concentrating on nine key institutions (three
provincial agricultural universities, four provincial agricultural research institutes, and the
National Agricultural Research Center), and the Arid Zone Research Institute. The program
of work with these institutions was to be focused on ensuring research responsiveness,
developing relevant technology, and disseminating research technology. The intent was to
focus on agricultural research priorities defined by businessmen and farmers, and MART's
subcomponents have been designed to facilitate this interaction.

A3a. Ensuring Research Responsiveness

Prh'ate Sector Contribution to Planning. The new project design contemplates
continued emphasis on the master plans of NARC and AZRI and development of additional
master plans for provincial organizations. Agribusiness leaders will contribute their input to
these plans through periodic seminars where they can express their needs.

In addition, PARe is formalizing its Agribusiness Committee into an Agribusiness
Initiatives and Relations Cell. The farming systems research activity will be continued as a
means for feedback of farmers needs into the research system.

Research Prioritization and 1\Iaster Plan Implementation. This element provides
assistance in the prioritization and project budgeting of elements of the master plans,
computerization of NARC's accouming system, and continued assistance in management
improvement.

Enhancing Researchers' Understanding of Prh'ate Sector Needs. A re-entry
program for linking recent overseas graduates into the national research system (and
particularly with agribusiness) will be developed under this element.

Public Sector Incentives for Responsiyeness to the Privnte Sector. This activity
seeks to recognize, in annual personnel evaluations, a scientist's linkage with the private
sector. It legitimizes personal financial rewards through research grants that involve the
private sector, and retention of honoraria up to an equivalent of 10 percent of salary received
for cooperation with the private sector.
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A3b. Technology Development

The purpose of this component is to enhance research institutes' abilities to respond to
client demand by supporting applied research in specific areas to generate technologies
relevant to private sector needs.

Fanning Systems Research. The FSR program will promote the commercialization
of proven techniques through the development and test marketing of products generated from
research.

Arid Zone Research. Project funds support arid zone research by AZRI on farmers'
fields in all four provinces. This work emphasizes livestock and range management, as well
as crop production on non-irrigated land.

Economics and Social Science Program. The objective of this activity is to
institutionalize the nascent social science program by helping the PARe social sciences
division broaden and strengthen PARC-supported Agricultural Economic Research Units
(AERUs) at NARC and in each of the four provinces, through support of economic research
that extends to commercialization.

Research Grants ProgITl 'li. This operation uses the Board of Science and
Technology for International Development (BOSTID) of the U.S. National Academy of
Sciences to administer and guide a program of competitive agricultural research grants.

A3c. Dissemination

This component focuses on the development, management, and direct dissemination of
research information through multimedia information models. The dual objectives are to
transfer technology to users and support science with key reference materials, including
microfiche volumes of scientific journals, and current machine-readable agricultural databases
on CD-ROl\L

Private Sector Dissemination. This activity focuses on involving agribusiness in the
commercialization of agricultural technology, particularly that embedded in seed and planting
stock, agrichemicals, pharmaceutical products, and farm machinery.

AudiO"isual Production. This activity will be concentrated in the NARC center and
Provincial Agricultural Communications Support Cells (PACSCs) to produce information
packages based on validated research results.

National Network of Agricultural Communicators. This activity supports a
national Technical Information Transfer Committee (TITC) composed of leading agricultural
communicators from private organizations and provincial and federal institutions.
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A4. Planned Cessation of U.S. Assistance to Pakistan

The Prl:ssler Amendment was activated in Pakistan in December 1991 and this action
prevented release of the last $5 million planned for the project, but did not affect the PACD.
All efforts since Pressler have been directed at completing the project in an orderly manner.
However, the fact that no follow-up activities to the current program can be contemplated
has inevitably led to a diminution of activity as staff is phased out and not replaced.

Virtually all available funds have been earmarked and most have been committed.
The USAID project officer is on split assignment with USAID/Philippines, and will depart
within months, to be replaced hy his highly regarded deputy who will not be replaced. A
single long-term advisor provlCled by the primary contractor remains in country. The
recommendations from this evaluation must therefore be focused not on reprogramming, but
on actions that might be taken by PARC and USAID to lay the groundwork to sustain the
progress made during MART.

B. Purpose of the Evaluation and Methodology Used

This second midterm evaluation will probably be the final evaluation of the MART
project. As such, it focused on the consolidation of the amended MART project following
the first midterm evaluation in 1989. It also projects the probable sustainability, within GOP
support levels, of the research program which MART supports following withdrawal of U.S.
assistance as required by application of the Pressler amendment.

The methodology was primarily qualitative, drawing on the informed opinion of
research administrators, scientists, and clients (see Annex B) obtained in interviews
throughout the system. We were also able to draw on detailed information preDared for this
evaluation by the t\tART Project Secretary and others, as well as on the 1989 midterm
evaluation. Two of the three team members participated in that evaluation.

Team members visited PARC and each of the nine collaborating research institutions,
as \\'ell as agricultural secretariats of the provincial government:

• Pakistan Agricultural Research Council (PARe)
• National Agricultural Research Center (NARC)
• Arid Zone Research Institute (AZRI)
• Agricultural Research Institute, Sariab (ARI/Sariab)
• University of Agriculture, Faisalabad {UAF)
• Ayub Agricultural Research Institute (AARI)
• NWFP Agricultural University, Peshawar
• Agricultural Research Institute, Tarnab (ARI/Tarnab)
• Sindh Agricultural University (SAU)
• Agricultural Research Institute, Tandojam (ARI/Tandojam)

At each site, we sought to obtain personal views pertinent to the evaluation from vice
chancellors, deans, and faculty of the universities; directors general and scientific staff of the
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research institutes; the secretary and/or DG agriculture and planning officer; as well as
technical advisors provided under MART. We visited laboratories, experimental plots, and
target sites of the FSR program, accompanied by research staff, and sometimes meeting
farmers or agribusinessmen. Annex B provides a list of persons consulted.

USAID and PARC provided briefings, documents and other literature, and summary
information about project progress. Contract COPs and technical advisors and interviews
with PARe members and project officers provided additional information, interpretations,
and insights. All of this material helped us form judgments and draw conclusions about the
progress, status, and accomplishments of the MART project and the sustainability of its
objectives.
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SECTION IT
SUMMARY OF OBSERVATIONS

A. Participating Research Institutions

A1. Research Planning

Planning for agricultural research is essential at all levels of the national research
system. Through execution of such a plan, a nation and its respective research divisions can
allocate and efficiently use scarce human, financial, and phYSical resources.

This process requires an understanding of national and agricultural development and
research policy. Research plans should set broad guidelines for work on commodities or
sectors identified in the national agricultural plan. Scientists must participate in the
formulation of this plan and all scientists carrying out the plan must understand it and be
committed to its objectives, priorities, and implementation process.

A national agricultural research plan will develop research objectives and a strategy
for attaining them. It will also define priorities, resource requirements, time frame,
monitoring and evaluation methods, and a regular process for revision and updating in
response to changing conditions. No plan should be final except within a specified period.

Once the national plan is completed and approved, the provincial, institutional,
commodity, institute, station, or departmental levels can develop their own. Agricultural
research plans at these levels must clearly reflect broad national priorities and policies but are
much more specific than the national plan, incorporating their own priority CO!lcems.
Orientation toward problem-solving highlight the commodity or institute plans and emphasize
the reality of the present state of knowledge, resources availability (human, financial, and
physical), level of agriculture, gap betv.'een research results and yields, objectives, and
monitoring anri evaluation procedures. .

A research plan is not a work plan. but a guide. Even at the institute or commodity
level, it lays out goals for a number of years. An implementation or action plan should be
developed around it at the actual research level, setting fonh annual work plans and budgets.
The research plan keeps research focused on national and regional objectives while the
research implementation plan sets the parameters against which progress in problem solving
can be measured.

It was evident during this revie\',; that the state of planning varies greatly among
organizations of the national agricultural research network. This situation reflects level of
commitment and capability, both of which also vary with the availability of capable staff who
may be fully occupied by other tasks.
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At the national level, a master plan has been prepared for NARC. Knowledge of the
plan's contents does not appear to be widespread, nor does there appear to be much
commitment to it. Completion of a plan is a beginning, not an end. Steps must be Wen to
assure that it is understood and accepted throughout the research network.

Some provinces have begun to develop provincial agricultural plans, although those
we saw were still in draft. We are concerned that p:Jvinces are proceeding independently
and not fitting provincial plans into any national plan. The scarcity of resources requires
complementarity to achieve optimal results.

Few comprehensive long-term plans appear to exist at the institute or department
levels, although the adequacy of such plans cannot be judged without reference to completed
national and provincial plans.

The annual plans we reviewed would have benefited from greater attention to
resources availability and problem focus. ~1ost scientists are quite capable of preparing
sound research plans, given good guidelines and supervision; however, some asc:istance and
monitoring may be required. The key to the utility of a research work plan is not just
design, but careful monitoring of the plan's execution, evaluation of the quality and relevance
of the science, and regular revision.

Given the fact that a plan has been developed for NARC and a draft plan has been
completed for ARIISariab, PARC should consider preparing an overall national research plan
with broad guide:: :~es and objectives, and then working with NARC and provincial
institutions to ensure both that the plans are complementary and that research requirements
are satisfied.

A2. Adequac}' and Utility of Research and u1ension Plans

In summary, a comprehensive national research plan does not exist. A NARC
research maste~ plan has been prepared but has not been implemented, and similar plans have
been or are being developed only for AZRI, Baluchistan, and Sindh. The WB ARP-Il
program will seek to strengthen planning and management at the provincial and federal
levels.

A review of the extension plans was not carried out as a part of the present
evaluation, nor do there appear to be any formal joint planning arrangements. However, the
team was concerned with the interface between rese:trch and extension. Scientists we met in
the research institutes seldom mentioned extension staff collaboration in developing their
research agenda. Many stated, "\Ve will develop the improved technology and take it to the
farmer, II \Vhen questioned, they said that collaboration with extension staff members is
imporlant for dissemination. There was little evidence of planning for such
collaboration, except with farming systems research (FSR). The FSR staff always mentioned
extension service collabc', 'Ion in the dissemination of improved technology.
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We consider it essential that increased planning and cooperation be carried out by
research and extension in the interests of effective use of r~sources available to address the
critical problems of agricultural development. The extension service has a well established
infrastructure, is reported to have adequate mobility and other facilities, and has a staff able
to assume greater responsibility. Research and extension would both benefit from joint
planning and execution of a mutually agreed upon program.

A3. Adequacy and Effectiveness of Scientific Staff and Research Infrastructure

The MART project has been very successf'l1 in training a significant number of well­
qualified staff and providing transport and scientific and field equipment. By and large, the
research infrastructUJ~ in terms of buildings, equipment, and land is adequate, but adequacy
at one point in time is not a sufficient measure. Rather, adequacy must be constantly
reviewed, staff development continued to replace retiring staff and upgrade existing staff, and
equipment and research infrastructure maintainr.d, repaired, and upgraded as needed. It is a
continuous process for which planning and funding is required.

The effectiveness of the scientific staff and their use of facilities at their disposal
could only be judged on the basis of limited observation and discussion. Some very good
examples of staff effectiveness were observed in specific commodity programs such as
wheat, rice, maize, cotton, fruits, and pulses, and in the disciplines of entomology, plant
pathology, and water management, among others. However, the evaluation team came away
'.... ith an impression that the potential of the scientists and available facilities is much greater
than the present output. Scientists consistently attributed low output to lack of operating
funds and torpid administrative procedures. Both are no doubt factors, but the team believes
that considerably more could be accomplished with better allocation of existing resources.

Two trings stand out that constrain effectiveness. First, well-trained graduates
returning to positions in the network do not appear to be given the opportunities needed to
effectively use and extend their knowledge to other scientists and teachers. lbe considerable
emphasis in the system and the culture on seniority diminishes optimal use of qualified junior
staff. Second, conducting research under scarce resource conditions requires effective
planning and implementation of their use. The need to focus on a few priority problems
becomes critical to optimize complementarity among scientists and scientific and technology
transfer institutions.

A4. Linkages among Research, Extension, and the Prh'ate Sector

One of the important changes in the 1990 MART amendment was to focus attention
on the interface between public sector agricultural research and dissemination and private
agribusiness. The goal was to involve agribusiness institutions in determining the research
agenda and obtain their support and collaboration in carrying out research and technology
transfer.

PARe has established a Directorate of Agribusiness Relations and issued an excellent
policy statement on relations with agribusinesses. The directorate has published a
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comprehensive directory of agribusinesses in Pakistan and some 20 contracts or memoranda
of understanding have been executed between the directorate and agribusiness firms. A
technical advisor has been provideJ through Winrock International under the MART project.

The concept of expanded agribusiness collaboration with research is excellent and
timely and has heen effective in many countries. Pakistan needs to gain further support for
it: research and dissemination activities, and agribusiness has the potential to provide such
support. Getting the job done is difficult, however, as both research and agribusiness need
not only to understand the mutuality of their interests, but to learn how to establish dialogue.

The team observed very little understanding of or interest in the private sector among
scientists in provincial institutions. Although there is greater interelit at the NARC and
PARC level as a result of the successful negotiation of contracts with the agribusiness
community, there was not a great deal of activity in the ongoing pursuit of collaboration.

If the collaboration between PARe and agribusiness enterprisp,s is to become
effective, the evaluation team believes a greater institutional effort is needed to convince
provincial staff ,wc administrators of the value of such interaction. Further, it will rc,quire
greater effort on the part of the Directorate of Agribusiness Relations and the TA advisor to
maintain contact with the top management of firms and provide them with evidence of mutual
benefits.

PARC, with USAID support, is to be commended for its effort to link research with
the agribusiness sector for mutual cooperation and benefit. We encourage it to pursue this
issue more aggressively.

A5. Self-appraisal of Strengths, \Veakn~es, and Accomplishments

The leaders of the national and provincial research institutions are qui!e realistic about
their strengths and weaknesses and are willing to discuss them fra."lkly. Each institution has
had significant accomplishments in terms of technology developed and adopted, and
productivity and output of important fvud crops and cotton have increased as a result.

The key strengths are the large and generally competent staffs (including a number
with doctorates and master's degrees) and the research output. Weaknesses are primarily
seen in administrative problems and the level of budget support for operations.

There is little stated concern (positive or negative) about the quality of research,
development of well-qualified younger staff, or the tendency toward institutional inbreeding
(a persistent problem, according to qualified observers in the Pakistan scientific community).
Scientists want something done about these issues, but they appear not to know how to bring
about the kind of change i~quired, or even how to begin.
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A6. Suggestions for Improvement

Agricultural research planning would benefit from J6ARC action to develop a national
agricultural research plan to identify broad objectives, priorities, arid resources consistent
with the national plan for the agricultural sector as a whole. Following development of its
own plan (through a national forum or some other means) PAKC would seek to generate
commitment of scientists in the national network to the guidance provided.

As a part of this process, the NARC master plan may be examined for some possible
changes. To an outside observer, it includes an excessive number of priorities, given the
present and potential resources available. It would also benefit from more attention to
monitoring and evaluation and a better presentation of its role vis-a-vis the work of
provincial research institutions.

PARC should therefore provide guidelines and assistance to develop plans at the
provincial and institutional levels and then monitor the consistency of these plans with
national needs and complementarity within the national agricultural research network.

Collaborative planning and methodical cooperation is essential for the joint well-being
of research and extension. Each needs the other in order to be optimally effective.

The main instrument of research is the scientist. Other things equal, the better the
scientist, the better the research. Good scientists have to be well-trained, both in the
universities and on the job. The quality of Pakistan university staff should be systematically
upgraded and interchanged so that the graduate degrees they award are fully equivalent to
these received abroad. As interim measures, these schools might consider expanding the
practice of awarding joint Ph.D.s with other institutions and providing opportunities to the
faculty for postdoctoral study abroad.

Young people selected for long-term degree training who successfully complete their
Ph.D.s should be given the opportunity to extend their training to colleagues, through group
training and on the job. Team research and team teaching are two proven methods for
improving general institutional capacity.

Finally, while Pakistan's problems may be ecologically isolated, their solution need
not be. Science is an international enterprise, where full and frequent interchange among
those working on similar problems strengthens all. PARC and each segment of Pakistan's
agricultural research system should assiduously pursue opportunities for international
interchange. The BOSTID program is demonstrating the benefits of one kind of interchange,
and the IARCs have demonstrated another.

B. GOP's View of l\'IART and the Research S)'stem

The consensus in GOP circles is that the tvtART project has made a commendable
contribution in upgrading the research capability of NARC and provincial research and
education institutions by providing scientific equipment and training scientists. The current
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and potential impact of close to US$10 million of equipment cannot be denied. More than
80 scientists trained to Ph.D. or M.Sc. levels abroad and 188 more were exposed to shorter­
term specialization in agricultural science an~ -esearch management-a powerful investment
in the nation's agricultural research and educa:lOn system.

The systems's nine principal institutions and PARC are deeply grateful for the
computers provided to many research sections. PARC has high praise for MART's help in
computerization of both PARC and NARC accounting systems. The former is fully
operational; NARC's wIll be within three months. Both are patterned on and compatible
with the system developed by CGIAR for the IARCs.

Provision of audiovisual equipment and training staff in its use has revolutionized the
potential capacity of information transfer. The growing capability for producing radio and
television modules for technology transfer enables institutes to exploit electronic media for
dissemination of recommendations t( :he rural and urban communities alike.

Strengthening the NARC national library and Pakistan's 17 decentralized agricultural
libraries has been enormously useful. Provi~ 'n of and training for computers, CD-ROM
readers, and r::achine readable databases, mh.:-afiches and photocopiers, as well as support
from a central facility, has similarly revolutionized the scientific reference capability.
Formal CD-ROM database searches grew from 289 the first year the system was installed, to
895 in 1991, and then declined to 615 as other libraries came on stream with their own
systems. Besid~s providing a quantum jump in information input to research, this activity
has demonstrated PARe's special importance to the entire system in coordinating research
support.

The integration of various subject matter specialties under the FSR project provides a
model for the relationships research and extension the farming community. There is some
concern, however, that the present setup may not be financially sustainable. How long will
the message transmitted by this heavy input to a small target area persist after the camp is
shifted to some other site? The possibility of transferring the system to the provincial
extension wings is being considered and motivating the extension service cmd its massive
infrastructure to adopt an FSR approach is under discussion. The communications network
strengthened by MART project can be of great value the extension service in the rapid
transfer of new technology.

MART's contribution to builcf;ng up AZRI in Baluchistan is applauded. This recently
established decentralized federal institution, ir "ided to provide research in the highland arid
zone, had limited facilities and few qualified:: when MART started. The ICARDA team
helped plan a long-term research strategy and provided moral support and technical and
managerial advice during a long t -"'riod when few Pakistani scientists were willing to accept
AZRI posting. With the help of MART, and 0 strong push from the PARC member for
natural resources and chairman, all research sections are now functional and carrying out a
comprehensive program. However, staff to carry out these programs remains very thin,
frequently with a single specialist handling a broad area.
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The interaction of public sector research and agribusiness is an idea that is being
watched with a mixture of hope and skepticism. The potential and methods of this concept
will become clearer once it has survived the incubation period. Scientists unfamiliar with
collaboration with private firms are dubious about the financial relationships. The cost to the
farmer of embedded technology generated by the public sector was sometimes subsidized by
scarce research funds in order to get it adopted rapidly. Acceptance of responsibility for
such tu:hnology transfer by the private sector will relieve the research program of this
function and cost. However, the commercialization of technology also raises questions of the
ethics of benefit incidence, Le., who profits and by how much? Scientists tend to be
conservative and are waiting to see how this new concept develops.

The BOSTID Program has been received with great appreciation. It not only
provides technical and financial assistance, but ensures that this assistance results in the
achievements envisaged under specified projects. Grantees particulalary appreciated the close
interaction with highly competent U.S. scientists.

C. Perfonnance of the Technical Assistance Teams

Cl. \Vinrock International

The cost-reimbursable contract for Winrock International to provide technical
assistance in research management and administration, information transfer, and training was
initiated on April 1, 1986, and will terminate in March 1993 unless extended. Five 10ng­
term expatriate advisors were funded under the project, each for three years:

• Chief of party/research management and administration advisor
• Training advisor
• Informatinn transfer advisor
• Farming systems research advisor
• Provincial research advisor

The COP's contract was extended te four years. The training advisor resigned at the
end of his second year the savings enabled and a second provincial research advisor to be
appointed for two years.

The original provincial research advisor is the sole remaining member of the long­
term Winrock team. He has been named chief of party and moved his residence from
Lahore to Islamabad. His contract is coterminous with the Winrock contract scheduled to
end in March 1993, but a request is being made to extend it into September 1993. One
short-term local consultant has been engaged by \Vinrock to assist the Directorate of
Agribusiness Relations. His contract is also scheduled to terminate in March 1993, but
would also be lengthened as part of the Winrock extension.

All Winrock long-term staff, with the exception of the training advisor, completed
their full terms of appointment, and from all reports they worked well with their Pakistani
colleagues and were appreciated for their competence, performanc~, and dedication to the
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program. They made a lasting contribution to the development of a strong national
agricultural research system. The present COP, Dr. Takumi Izuno, has more than 20 years
of experience in Pakistan and his knowledge, advice, personality, and outstanding technical
competence have won him great respect among his colleagues. His personal contribution to
the project is outstanding.

The Winrock COP through 1992 was the advisor for research management and
administration. His many duties as COP and the limited support provided for this area of
work hindered any significant achievements in the improvement of research management and
administration in the agricultural research network. Moreover, bringing about significant
changes requires very high-level commitment and support beyond the control of PARCo

The MART contract provided for 224 person-months of short-term technical
assistance; of this, 151 person-months have been used for 102 consultancies in federal and
provincial activities. Winrock is given credit for identifying appropriate and well-qualified
consultants who, with few exceptions, completed their work in a timely manner and with full
documentation of their findings and recommendations. The funds for the balance of the LOE
have been transferred to short-term training for the provinces.

The 102 consultancies may have overloaded the system, though, as recommendations
from a number of them were never acted upon and may have passed their usefulness by now.
The terms of reference for short-term consultants were agreed on between PARC and the
beneficiary institution; Winrock's role was to follow up with identification and appointment
of consultants and ensure that the assignment was properly carried out and documented. In
1992 a consultant was engaged to review the mass of consultants' reports and identify
appropriate recommendations. The consultant reviewed 142 reports (not only those provided
by \Vinrock under MART) and did an excellent job. Follow-up by PARC on M. N.
Chaudhri's report of August 1992 is strongly encouraged.

Winrock's long-term advisors have done an excellent job in documenting their work
with PARC, NARC, and the provincial institutions, and their interim and end of tour reports
are well presented, informative, and forward looking. The end of tour report by the COP
Bill C. Wright, dated March 1992, provides an excellent overview of the life of the project
and summarizes very well its achievements, areas where less progress was made than
desired, problem areas, and visions of the future.

C2. ICARDA

The ICARDA component of MART project is tied to the development of AZRI in
Baluchistan. AZRI was originally given the responsibility of arid zone research throughout
Pakistan, with substations in other provinces. In practice, its activities have been confined to
the highland arid zone near Quetta because it lacked the resources to supervise work at other
stations. AZRI and ICARDA are currently considering shifting more attention to the
highland, monsoon- watered grasslands centered on Loralai and grazing management on the
upper watersheds of these highlands. Such a move is also in keeping with ICARDA's multi­
country research strategy and would ensure continuing liaison.
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ICARDA has provided a number of experts in critical fields, under contract and later
as a grantee:

Position

Chief of Party (initial)
Chief of Party (current)
Agronomist
Range Scientist
Farming System Research
Extensionist
Agronomist
Agricultural Economist

Total (person months)

Specialty

germplasm
range & livestock
soil and water
range & livestock
(resigned)
communication
water harvesting

LOE

48 p/m
31 "
48 "
36 "
24 "
36 "
15 "

----ll "
251 "

Both COPs were paid from the ICARDA core budget. Salaries of the rest were part
of the $4.5 million invested by MART in this component.

The input of these experts has been commendable, both in helping organize AZRI for
work in various disciplines and as participating scientists. They helped AZRI scientists make
a number of accomplishments, summarized below.

Achievements of the Germplasm Evaluation Section include two superior bread wheat
lines (Gerek and lew 1471) for winter planting in highldIld areas. These lines are resistant
to yellow rust, drought, and cold. Five barley genotypes have also been selected for upland
Baluchistan and among them Arabi abiad has been selected for both winter and spring
planting. Some genotypes have earlier maturity and can escape terminal drought. Two bold­
seeded lentil lines (ILL 5865 and ILL 5677) have been selected as food legumes and Vida
dasycarpa and Vicia saliva have been picked out for winter and spring planting, respectively.
Seed multiplication of desirable types has also been taken up.

The Agronomy Section has been engaged in evolviag practicable water harvesting
methods, like strip cropping. The group has also tested different cereals and legumes to pick
up the best ones under highland conditions. Soil fertility is also under study and an animal
drawn 3-row drill has been introduced to facilitate planting of cereal crops.

The Agricultural Economics/Farming System Group has studied marketing constraints
and opportunities available to livestock producers, and field data have betn collected to
evaluate farmers' perceptions of water harvesting technology and assess the adoption
potential of new techniques. This group also provides linkages with PARe FSR and other
activities in the Baluchistan Province.

The Livestock Section has performed nutrition studies on sheep and goats, including
the nutritive evaluation of Alriplex spp. and cultivated forages. Almost 80 percent of their
nutrient intake comes from grazing and thus 20 percent has -to be met (but frequently is not)
through supplemental feeding. Winter supplementing of breeding stock (flushing) can
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increase the lamb crop by 50 to 80 percent. The studies also demonstrated a high incidence
of endoparasitism, control of which significantly r~uces mortality.

The Range Science Section has designed its program for rangeland productivity
around the introduction of a number of grasses and shrubs. One of the most promising
shrubs identified is Atrip/ex canescens (four-winged saltbush), which is extremely drought­
and cold-resistant.

C3. BOSTIn

The Board of Science and Technology for International Development (BOSTID) is a
unit of the U.S. National Academy of Sciences (NAS) that arranges for scientists to work
with US AID on scientific problems. MART funds were granted to BOSTID for the
development of a three-year competitive grants pilot program involving Pakistani and U.S.
scientists. The program objective was "the development of technologies.. .into marketable
products which are environmentally sound and promote the sustainability of Pakistan's
agricultural system." An unstated objective was the demonstration of a model for
international scientific collaboration with public-private sector involvement to solve problems
of environmentally stressed areas.

The $3 million grant included $1.44 million for competitive research grants plus
$1.56 million for BOSTID administration and international travel for U.S. scientists. PARe
provided a program coordinator and staff to facilitate this work. The first 12 months of this
project were devoted to advertising for and competitively selecting research grants from the
117 proposals received. A review committee of six Pakistani and six U.S. scientists helped
rewrite these grant applications, compared them, and finally funded 25, seven of which were
small grants of less than $30,000. The grants supplement establishment expenses, providing
only additional research expenses, minor immediate equipment needs, and international
travel. The 2S grants were formed into five groups overseen by six U.S. scientists who
come to Pakistan periodically to review work on site. The evaluation team met three of
these scientists, who are enthusiastically devoted to the program.

The results in less than a year of actual operation are seen by both U.S. and Pakistani
participants to be very positive:

• Pakistani scientists (1 to S per grant) may receive a supplement of one-twelfth of
their annual salary, get help in laying out experiments, and obtain financing for
immediately required research assistants and equipment. The U.S. scientists
receive only travel expenses.

• There is excellent close scienti fic follow-up, creating a sense of how to do science.
A permanent lInkage with U.S. scientists is being fostered.

• If this program continues to achieve its potential, the GOP and other donors may
well decide to finance an additional round.
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Our conciusion is that this program is an excellent demonstration of how a
competitive grants program can stimulate scientific endeavor. The elapsed time is too short
for generating the technological products expected from these activities to-date; however, the
work appears to be on track. If the results are as anticipated, we believe (and strongly
recommend) that PARC continue to support this model.

Outside this program, but also funded by MART, USAID has secured BOSTID
collaboration to arrange a meeting at PARC on agricultural research and the private sector
involving private sector leaders, senior scientists, and the Ministers of Agriculture,
Education, and Science and Technology. It will arrange a U.S. tour for a delegation headed
by the chairman of PARC to demonstrate collaboration between the private sector and the
u.S. research establishment.

D. l\lART Project Accomplishments

Dl. Inputs

The amended MART project was originally authorized at a level of $38 million.
Application of the Pressler Amendment reduced this amount to $33 million. Ninety-eight
percent of this amount was committed as of December 31, 1992, leaving an uncommitted
balance of $698,157 to complete the remaining 22 months to the PACD. That amount has
since been committed or earmarked.

The following information is summarized from Abdul Sattar Alvi and Sheikh
Muhammad Kamal's "Status Paper on MART Project for 2nd Interim Evaluation, It Decembf:r
1992. This document references the planning figures in the GOP PC-I, which were based
on the amended Project Paper. Reduction of the authorized amount by $5 million (13
percent) has similarly reduced the total level of inputs, but not always by that percentage in
each category.

-- .

Dla. Technical Assistance

Technical assistance was provided under long-term contracts or grants with Winrock
International, CIMMYT, and ICARDA. The following table provides the number and use of
advisors in person-months by duration and type.

Residential Short-term Local

Planned 728 224 130

Usp.d 191707 94/151 10/119

% Use 97 67 92

Funds left unused for short-term advisory services were converted to short term
training.
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Dlb. Training

Long-tenn international degree training. A total of 96 degree training sluts was
allocated among the federal and provincial research and education institutions, largely on the
basis of population. Of these, 85 were filled; those unused were generally the result of an
inability to meet academic and/or language requirements. 'Nearly all of the long-term slots
were for the Ph.D., requiring a four-year training period, but a few were for the M.Sc.,
usually acquired in less than two years. At this point, 42 of the 85 LT participants have
returned, only four without degrees. Distribution by subject matter was as follows:

Soils/Agronomy
Animal Science
Plant and Biological Science
Range Mgmt, Forestry, Fisheries
Social Sciences and Education
Engineering and Irrigation

23 percent
18 "
22 "
15 "
15 "
7 "

USAID's Development Support Training project asks returned participants to respond
to a 43-item exit questionnaire. Its report for the> 1983-1992 period reported only on 33
trainees-only eight of which were degree-oriented-and only on 19 of the 43 items. We
were unable to draw citable conclusions from the SIliall sample size and summarized
presentation, nor did we have the time to probe more deeply. However, the types of
information included suggest the desirability of a more penetrating study of the database.

Short-tenn international non-degree training. All 183 short-term slots, totalling
more than 600 training months, were subscribed. Only 34 (one-fifth) of this training focused
on research management and methodology, project management, or administration; most of
the remainder was directed at production agriculture or biological sciences, with a sprinkling
of social sciences and training coordination.

Those who participated in technology training expressed strong appreciation of its
utility. Management trainees felt the training course was too general to be useful, though
they benefited from the hands-on exercises and field observations.

International observation visits. Fifty individuals made a total of 59 observ~tion

visits of a few days to a few weeks each under the MART project. The primary objective of
these visits was to participate in conferences, workshops, or seminars in their specialties on
the invitation of international agencies and research organizations.

In-country short course training. MART financed 141 short courses for a total of
4,685 persons, about eighty percent of whom were from the provinces. This amount was
only about 70 percent of the short courses programmed in the PC-I, but 98 percent of the
planned attendance. A significant number of these courses were offered in the provinces.
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DIe. Facilities and Equipment.

Laboratory and field equipment. MART provided laboratory and field equipment
valued at more than $4 million in the first phase of the project. most of which went to
provincial universities and agricultural research institutions. The procurement of part of this
equipment was mishandled, however. Some 3pecifications were changed, resulting in
equipment unsuited to the need, and some was delivered with missing parts, operating
manuals, or other deficiencies. Many of these problems have been remedied, so that most
equipment has been put to good use by receiving institutions, but some items remain
unusable. While most of the equipment is being used and properly maintained, recipients
have been unwilling or unable to repair the remaining equipment themselves or seek
innovative solutions to place it into use. There are virtually no service facilities or staff
trained in maintenance of laboratory equipment other than LEMRU, and this unit has not
provided effective services to provincial institutions.

Computers. The MART project has had a pervasive effect on computerizing the
Pakistan agricultural research system, including the accounting systems at PARC and NARC;
introducing CD-ROM technology and machine readable agricultural databases on compact
discs; and massive distribution of personal computers (PCs), software, and peripherals
throughout the system.

Vve observed superior care and active use of these computers. Training was provided
to all recipients of PCs, and there are enough practiced users to serve as mentors for the
neophytes. We saw computer training laboratories in two universities and at NARC, and
unlike laboratory equipment, private sector computer service facilities abound.

Computers were distributed widely not only to scientists, but also to administrators in
research and education institutions and to provincial Secretariats of Agriculture and some
decentralized stations. The bulk of the computers were general purpose desktop models, but
10 desktop publishing machines with computer graphics were provided primarily to the
PACS, as were most of the nine laptops. PARe and NARC received 53 machines, including
10 for the computer training lab. Sindh, which received 102 computers (80 of which went to
SAU), beat out the Punjat:- ".vith 49 and N\VFP and Baluchistan with 13 apiece.

Vehicles. MART financed a varied lot of 88 vehicles which were distributed
throughout the project and to long-term advisors. Most vehicles were pick-ups, land
cruisers, or station wagons, but there were also a few small buses and light sedans. The
vehicles we saw and traveiled in were in good condition and well maintained. However,
these vehicles are aging and will need replacement over the next few years.

Buildings. Mart financed the construction of the AVC (audiovisual communications)
and training building, which is now complete except for air conditioning (now being
installed) and has been occupied.
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D2. Outputs

D2a. Private Sector Contribution to Planning

One of the important changes of the MART amendment in 1990 was to give priority
to an interface between public sector agricultural research and dissemination and private
agribusiness. The goal was to in\:'ve agribusiness institutions to help determine the research
agenda and for support and collaborate in carrying out research and dissemination.

PARC has established a Directorate of Agribusiness Relations led by a director and
deputy director. Under the MART project, a limited amount of technical assistance is being
provided by one advisor contracted through Winrock. A number of short-term consultants
have also provided inputs to assist in the development of the directorate's program.

A study has been completed by the directorate to document agribusiness institutions in
Pakistan. Further, 20 contracts or memoranda of understanding have been completed
between the directorate and agribusiness firms, and plans are well advanced for a high-level
mission of Pakistani agribusiness and research leaders. The objective is to bring greater
attention in those firms with agribusiness interests in Pakistan to the opportunities for mutual
benefit from collaboration in research and development activities.

During this evaluation, the team observed very little understanding or interest by the
provincial institutions in this part of MART. Further, there is little evidence of any
significant inputs by the private sector in research planning. However, the work in this area
was only begun in 1990 so it is too early to expect significant support. The concept is
excellent and timely and has been effective in many countries, and Pakistan needs to gain
further support for its research and dissemination activities. Collaboration with agribusiness
is a proven way to obtain such support.

PARC needs to continue and expand its discussions with senior scientists and
administrators in provincial institutions on the advantages of collaboration between the public
and private sectors in research and dissemination.

D2b. Research Prioritization and I\laster Plan Implementation

NARC has developed its master plan for 1988-2000, developed through an interactive
process including seier.' )ts, administrators, and policy makers. PrioritIes were established,
staffing ~:.d financial requirements determined. and research topics specified.

The master plan is a well-\\.ntten document reflecting the very considerable effort
required ") complete it. As a result of what appears to have been a very interactive process,
one WOUIO expect broad-based support for it and greater implementation. It appeared to the
evaluation team, however, that there was limited support for the plan, and that even at
NARC, implementation has been very modest.
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The plan probably lists many more priorities than can be managed with available
resources and proposes a complete research program covering many topics that should be the
responsibility of provincial agricultural research. NARC was established to be a center of
excellence in agricultural research and therefore should limit its research to those areas that
cannot be covered by provincial institutions or are best controlled at the federal level. In this
regard, a national agricultural research center generally controls plant and animal germplasm
introduction, storage and maintenance of plant germplasm, plant and animal quarantine, a
national agricultural library, and specialized laboratories that are central to the provinces and
can provide services to all institutions without duplication.

D2c. Fanning Systems Research

F1.rming systems research is more of an approach to research than research itself. It
attempts to look at farmers' systems as a whole, emphasize multidisciplinary research, c:md
involve the farmer so that his/her needs and limitations are understood. Once the problems
are identified, research focuses on resolving the problems or available results are introduced
that are applicable to the situation.

Under the MART project, farming systems research has been introduced in eac:' of
the provinces and a national coordinating unit has been established in PARCo In each
province target areas have been identified for activities in the FSR program. Very little
research is evident in resolving agricultural problems in farming systems in the target areas;
rather, the work is essentially an extension of recommendations already in hand from
previous research. In the target areas observed, work on farming systems seemed to reflect
the scientific interests of the farming system teams rather than a concern for the total system
of the farmer.

The farming system teams aPd the coordination unit at the national level are highly
motivated and have demonstrated an excellent rapport with the farmers with whom they
work. They are no doubt making an impact in the target areas. However, there are some
significant issues that must be addressed in looking to t!-le future of the FSR program. First
there is the question of necessity. The extension service staff operating in each of the
provinces have a responsibility to carry out the activities associated with FSR. Also,
research scientists themselves should under~tand the problems of the clients they serve and
should ascertain that their research results are applicable. economically viable, and socially
acceptable. They should not require an intermediary in the form of a farming systems team.
Further, there is the question of sustainability. The financial costs incurred in each of the
target areas are very high and \I,'ell beyond the capability of provincial governments. ~fore

economical means must be found for problem resolution at the farm level, and the most
obvious step is to motivate extension staff and provide modest additional support to bring
about a more effective relation--:hip between farmers and research through this staff.

D2d. Arid Zone Research

This research is the responsibility of the Arid Zone -Research Institute (AZRI)
headquartered in Quetta, Baluchistan. The MART project has supported development of the
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technical and human resources of the institute. In addition to its center in Baluchistan, AZRI
has substations at Umerkot in Sindh, at Bahawalpur in the Punjab, and Dera Ismael Khan in
the North West Frontier Province. While the geopolitical and ecological mandate of AZRI
covers about 50 percent of the country's land area, it involves only about 10 percent of the
human population. Its scientific mandate includes livestock management, range management,
crop management, and agricultural economics.

Since 1981 AZRI has received technical assistance from the International Center for
Agricultural Research in Dry Areas (ICARDA). However, starting in 1985 and up to the
present, with support under the MART project, assistance was intensified and has been
extremely beneficial. Staff from ICARDA have been supported under the project, long-term
training for selected AZRI stafi has been provided, and significant program support costs
have been covered. As a result, AZRI has made significant progress since the 1989 midterm
review and, while still in the early stages of development, has demonstrated its potential in
range and livestock management and ugricultural economics. In crop management, there
remains a need to establish a closer relationship with the provincial agricultural research
institute to assure complementarity and eliminate potential duplication.

An issue that needs to be resolved is AZRI's geographic mandate. As a federal
institute it has substations in the Sindh, Punjab and North West Frontier Province, but does
not have the resources (human or financial) to support research work at these substations.
Additional resources are required from the federal government or the provinces will need to
take up the costs for the stations.

AZRI is making good progress but is still a fragile institution and will require
substantial support for a number of years. Fortunately, at least some of this support may
come from ICARDA, which has an interest and a responsibility in the region.

D2e. Economic and Social Science Program

Research in the social sciences within the national agricultural research system has
lagged behind the agricultural sciences. However, significant improvements have been
achieved and the evaluc;.tion team observed that the Agricultural Economic Research Units are
making positive contributic'Os to the research programs.

D2f. Research Grants Program

The research grants program-jointly coordinated by PARe and the BOSTID-has
gotten off to a very good start. Grants for Pakis~ scientists to conduct research focused on
increased productivity of environmentally stressed lands are linking awardees with
outstanding U.S. scientists and institutions with similar interests and providing interaction on
scienti fic issues.

Although the BOSTID program is in its early stage, it has already aroused much
enthusiasm and scientific support from U. S. and Pakistani sources. The program is seen as a
mechanism to foster scientific interaction at individual and institutional levels at costs well
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below the very large programs carried cut in the past. Support will be needed for a number
of years for the research grants in order to gain lasting benefits. The benefits from this
program should be very substantial in relation to their financial cost; the program provides an
excellent means to continue to gain benefits from past program investments in training and
institutional development.

D2g. Private Sector Dissemination

Private sector dissemination of research information is in its infancy in Pakistan in
terms of disseminating the results of joint research or work other than product research.
Some multinational companies are already carrying out research on products they
manufacture, such as insecticides, fungicides, etc.

Dissemination is an area where cooperation and research achievements between
scientists and institutions in the national agricultural research network and agribusiness
enterprises must be attained before any significant progress may be expected. It has potential
for the future but will require greater collaboration than is evidenced at present.

D2h. Audiovisual Production

One of the major tasks of Winrock's information transfer advi.:ior was to help
establish a multimedia production capability within the national agricultural research network.
The center for this activity would be a building at NARC headquarters which housed a
modern studio. The advisor was also to help establish production capabilities in selected
provincial organizations and assist in furthering information transfer to farmers, extension
workers, and policy makers.

The terms of reference for the information transfer advisor were well defined and the
person appointed was qualified to carry out his assignment. The advisor was very successful
in establishing Provincial Agricultural Communication Support Cells, arranging equipment
for them, and providing training. All PACSCs are functioning although there is considerable
difference in the amount of material produced and the quality of their productions.
Additional training and in some cases staffing. is required. The long and continuing delay in
the installation of air conditioning equipment has handicapped all of the PACSCs.

The centerpiece for the aujiovisual work is a building for the Multimedia Studio at
NARC. This facility is noted by the information transfer advisor and Winrock COP in their
end of tour reports as an excellent physical facility that is very well equipped, except for the
air conditioning. The director of the unit at NARC, in his meeting with the evaluatiop team,
faulted the building design and equipment and noted many features that in his opinion were
inappropriate for such a unit. PARC may wish to review the situation to determine whether
these deficiencies are real, and if so make adjustments before the construction is finalized.

The national agricultural research system now has the facilities for multimedia
production and the potential to enhance the transfer of technology. It is the view of the
evaluation team that the quality of the products will need to be substantially improved before
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any major impa:-· ~an be expected. To achieve this, additional training for PACSC staff is
required in scn: :riting, editing, production, and quality control. Maintenance and repair
will be a continuing issue for the federal and ;lrovincial organizations to keep the specialized
equipment in good operating condition.

D2i. National Network of Agricultural Corom..licators

The Pakistan national agricultural research system includes many documentation,
publication, and information units. Under MART the network of communicators was
supported and brought into a more effective and cohesive arrangement. The National
Technical Information Transfer Committee (TITC), composed of leading agricultural
communicators from private and public organizations (both federal and provincial), was
established. In his end of tour report, the information transfer advisor noted that the TITC's
leadership role was not sustained. As a result, Provincial Information Transfer Committees
(PITes) were organized to do at the provincial level what the TITC and PARC were to do
nationally.

The PITCs gave direction for the establishment of the Provincial Agricultural
Communication Support Cells. PACSCs were established in Faisalabad, Lahore, Peshawar,
Quetta, and Tandojam, and MART provided each with the same equipment and training.
The equipment, for the most part, is for audiovisual production work. The PACSCs are
linked to the Multimedia Studio at the NARC, which was also developed (including its
building) under the project.

In reviewing the PACSCs, all of which were visited by the evaluation team,
considerable variance in quality and quantity of output was noted. Equipment is still to be
put in use in most of the units. Nonetheless, federal and provincial staff in the agricultural
research network are very positive about their initial impact and potential.

A good base is in place for a national network of agricultural communicators.
I\lodest support, additional staff recruitment. and training should result in a well-recognized
and productive network that will play a~ .rnportant role in technology transfer.

E. Gender Concerns

\Vomen in rural areas are fully involved in farming activities, and the development of
agriculture cannot overlook the contribution of half the population. Yet it regularly does and
Pakistan and the MART project are no exceptions.

In this evaluation, we observed a few professional women worlcing in PARC, NARC,
and the provincial universities. Women students now make up only two percent of the
enrollment in agricultural universities and most of these are aiming for laboratory, rather
than field positions, since their acceptance in rural areas is believed to be limited.
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El. \Vomen's Participation in MART Design, Appraisal, and Implementation

Neither MART nor its predecessor project included a specific activity directed at
women. Women's work was included in the FSR component, however, when Winrock
employed a local specialist as a long-term consultant. This consultant has been active and
effective.

The initial FSR target area of Fateh lang was selected for a diagnostic survey.
Women in Fateh lang are responsible for poultry, and nearly 90 percent of the households
maintain a farm flock. These flocks suffered from low productivity and high mortality due
to low nutrition, disease, and parasitism. Two groups of 30 women each were selected for a
six-month program of training, demonstration, and visitation. They learned about poultry
management, nutrition, control of grain pests, and poultry health (inoculation, parasite
control, sanitary measures).

Since most household enterprises stressed egg production, they were provided with a
few hens and a male of the high-yielding Fumi strain. The reduction in disease and
parasitism and improvement in nutrition, combined with a more productive breed, led to a
rapid and sizeable increase in egg production. This increase in turn led to considerably
higher incomes, which were noted by others outside the program who adopted the improved
practices. Virtually all poultry farmers in the target villages have adopted these practices,
which have spread to producers outside the immediate complex.

E2. Gender-specific Data Availability

The Fateh lang survey included gender analysis of specific agricultural tasks-the
only gender-disaggregated data we found in project documents.

E3. Project Effects on \Vomen's Access, Roles, and Conditions

\Vomen retained the additional income obtained from adopting improved practices.
They spent this money on improving household and family amenities, notably paying fees for
children's education. The women in this project have no problem with seeking assistance
from male extensionists, and the latter are accustomed to providing such aid.

£4. Gender Effects on Sustainabilit)" of Interventions

The increased income generated from the FSR interv;:ntions targeted at women
basically assures that these practices will continue and spread in the area. The poultry
institute's extensionists assisted the project and will maintain its activities. The FSR staff is
now transferring its attention and these recommendations to another target area.
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SECTIONID
CONCLUSIONS

A. The Pakistan Agricultural Research Sy~1em

At. Structure and Capacity

The basic structure of me Pakistan Agricultural Research System is well-established.
Its main components, which MART supports, are four provincial research institutes, three
provincial universities, a national center (NARC) and at least one outlying federal institute
(AZRI), coordinated by a national research council (PARC). These major institutions are
also responsible for the performance of a large number of outlying subcenters, field stations,
and experimental farms.

Tensions within the system, caused by its federated nature, have been exacerbated by
budgetary constraints, as each part of the system seeks to maintain and improve itself. The
provinces have an independent constitutional responsibility for agriculture, including
agricultural research, education and extension, so PARC cannot exert direct control over
their programs. This leads to a variety of coordinating and support devices which facilitate
the development of a collaborative program.

The staff is large, some 4015 professionals. They are generally well trained (460
Ph.D.s, 2851 M.Sc.s), many awarded by prestigious international institutions. Some of these
scientists are outstanding. The facilities are more than adequate: largely due to two decades
of donor support, but are neither elaborate nor extraordinarily sophisticated. Scientists
identify their major constraints as lack of operating funds and the torpidity of adm!!listrative
procedures. The establishment cost to operating cost ratio has deteriorated over the years as
inflation has raised the establishment cost within a stagnant total.

A2. Perfonnance

This scientific establishment has generated adequate technology to enable Pakistan's
agricultural sector to generally keep pace with demand. A core of extraordinary scientists in
a few key disciplines is supported by competent scientists in virtually all subjects. For
example, Pakistan plant breeding generally is of high quality and capable of producing
rapidly high yielding, disease-resistant strains of major crops to meet emergent challenges.
These strains can be tested quickly against ecological conditions, and multiplied for
dissemination. Livestock scientists (geneticists, pathologists, veterinarians, nutritionists,
range and pasture experts, etc.) similarly contribute to Pakistan's need for dairy and meat
products.

The Pakistan agricultural research agenda is highly endogenous, since most scientists
have limited direct contact with farmers or agribusiness. They rely on extensionists to learn
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about farmer problems, while feedback from agribusiness occurs primarily at the national
coordination level. This does not mean that scientists are "out of the loop." As intelligent
and informed professionals, they are cognizant of national priorities and problems, which
their research addresses in their resPeCtive fields. On the other hand, there is little doubt that
a closer relationship with farmers and agribusiness would keep them better informed about
the constraints, parameters, and opportunities perceived by these clients, and perhaps
improve the effectiveness of their research. The FSR program and the agribusiness relations
cell are MART-inspired efforts to facilitate such participation.

Transfer of technology is an area of concern, but we were unable to ascertain the
effectiveness of either public sector extension or agribusiness production and sale of
technology embedded in product. Pakistan has an exceptionally broad extension program,
WIth a total staff of close to 50,000 workers. However, the chanllels of communication
between farmer and the research establishment may be clogged by the layers of extension
workers, including their adaptive research staff.

A3. 1\'1anagement

Management of agricultural research continues to be a major concern, and we noticed
little improvement due to MART interventions-perhaps due to major constraints about
which l\tART could do little, including inordinate delays caused by GOP administrative
procedures. Autonomy was supposed to release this constraint, but had no noticeable effect
until the present chairman ceded larger discretiona-ry responsibility over use of funds to
program leaders. Some scientists still feel overpowered by administrative types who use the
rules to obstruct rather than aid.

The other intractable constraint is the static budget and the growing disparity between
establishment costs and operating funds. Lack of discretionary funds also played against the
administrative constraint, since administrators are unwilling to liberalize control of very tight
resources. Both of these obstacles are now being overcome, first through a larger budget
which expands the establishment:operations ratio, and second, decentralizing responsibility
and authority over operating funds to the research program directors.

Management style at the highest levels of the research system has changed
considerably in the last two years. Although PARe leadership has always been provided by
outstanding individuals, the former style of management was of the centralized command and
control type, which focused responsibility at the top of the pyramid. Current leadership is
more attuned to the decentralization of authority and responsibility towards the lowest
practical level, with an expressed willingness to accept errors in order to release creative
energy. The team prefers the latter style in a research establishment where the primary
productive tool is the individual scientist.
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B. The MART Project

HI. Strengthening System Capacity

Staff Training. More than 80 candidates were sent for degree training for periods up
to four years. More than half have returned (with 38 doctorates and 3 master's degrees, all
but four successfully completing their work), creating a significant mass of internationally
trained scientists. However, it will be several years before all have come back, and even
longer before their expertise can be diffused within the system. This process could be
accelerated by an effective re-entry program.

Short-term international scientific training has been appreciated and well-utilized by
participants who found it benefited their current positions. Management training, however,
was believed to be too general, and has not been effectively utilized.

Internal training financed by MART and delivered by the NARC Training Institute
has been massive and effective, particularly when training has been associated with delivery
of particular equipment, e.g., computers and library databases.

Equipment and Facilities. With the exception of some laboratory and field
equipment which was unsuitable, broken, or incomplete, laboratory equipment and computers
are being properly maintained, and are contributing to scientific programs. Scientists
expressed great appreciation for modern equipment (and considerable disgust over that which
was deficient or unsuitable). The team received assurances that these equipment problems
are being resolved, as are the air conditioning problems in the AVC-training building.

Over the long run, the computers will probably become a strong factor in the
proficiency of research, but they have not been in the hands of scientists long enough to have
had a material impact.

Consultation and Facilitation. As noted in the 1989 review and again in Section
II.C, the quality of long-term technical advisors has been superior, and working relations
among them and with Pakistan scientists and administrators has been positive. Also, as
noted in the earlier evaluation, more emphasis has been given in both long-term technical
assistance and consultations to science vs. management of science. Response to the
recommendations of short-term consultants. however, was almost totally absent.

The chairman of PARC commissioned a review of consultancy reports [Chaudhri,
1992]. This document, an excellent sourcebook, identified and critically reviewed 142
consultancies. It confirmed the lack of response, recognized the cause as lack of a follow-up
mechanism, and "recommended that the rv10nitoring and Evaluation Unit of the Planning
Directorate be strengthened and upgraded, and ; n Implementation Cell be established on a
permanent basis to monitor the Implementatic r the recommendations. II We heartily
concur.
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In evaluating the reports, he found them to be "...quite ordinary in substance... " and
suggested that the work might have been done better and at lower cost by local experts.
However, the report identifies several as useful, primarily those related to management
reviews of PARC and of the MART project, and summarizes or cites their recommendations.
One result of this exercise is that MART ceased to fund short-term consultants, absent
assurances that no local consultant could deal with the problem.

B2. Improving System Management

Few of the efforts directed at improving systems management have been fruitful.
This may be due either to the intractability of constraints to improved management, or to
mis-identification of the problem.

Planning and prioritization. Weak planning and lack of prioritization of research
have been consistently identified as management weaknesses. Significant effort has been
given to preparing master research plans. However, these plans have not been implemented,
nor do they apparently guide work plans and annual budgets. One reason given is the lack of
funding, which of course contradicts the ultimate objective of planning-to allocate scarce
resources for optimum impact. A more probable reason is that all the ramifications of the
planning exercise have not been effectively internalized, even though it was highly
endogenous and participative.

Resource allocation. Another management anomaly related to prioritization is the
failure to deal with the way establishment costs have crowded out available funds to finance
research operations. It is unrealistic to expect public sector management to eliminate
professional and managerial positions in order to reallocate the savings to operations, and is
almost axiomatic that "budget allocation is effective only at the margin," i.e., management
has the freedom to allocate resources to operations, but not those committed to maintaining
the establishment.

Until very recently, the research budget remained static, so there was no marginal
increment to allocate; in fact, the stagnation tended to reduce operating funds in order to
maintain the establishment. Since MART didn't contribute operating funds except to pilot
projects, it could not deal with this problem successfully. Fortunately, the research budget is
now growing significantly, and PARe can address this problem. The PEP (productivity
Enhancement Programme) is a successful reallocation of funds "at the margin" to priority
projects. We hope that it is indicative of future research financing.

Research support. MART has had a major impact on providing PARC/NARC with
the tools to support provincial research activities. The provision of commodities under the
ACE program is one example of massive support. However, some of the potentially most
useful tools are in the form of pilot demonstration activities. Several of these have
demonstrated significant utility, and may be expected to continue and expand as their
potential is realized. Most are still at an early stage of development; they will have to be
carefully nurtured and their utility evaluated. Among the most important:
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• Library technology. Seventeen libraries have been provided with CD ROM
readers and databases, microfiche back files of scientific publications, readers and
printers, and photocopiers.

• Communication cells. Four provincial agricultural communicatio!ls support cells
are equipped, operating, and are supported by a central unit at NARC.

• Tralning Institute. A central unit established, equipped and is in operation, with a
significant track record in training staff throughout the system.

• Farming Systems Research. A national FSR coordinating office and four
provincial units are in operation.

• Agribusiness relations. A recently established national agribusiness relations cell is
facilitating joint research-agribusiness partnerships. It is hoped that this may lead
to similar provincial units.

• LEMRU. A laboratory equipment maintenance and repair unit is equipped and in
operation. it is hoped that this will also lead to similar provincial units.

• Competitive research grants. This BOSTID-managed effort allocates resources
competitively "at the margin" to the best scientific endeavors, provides superior
mentors on how to do science, rewards innovation and stimulates excellence, and
improves international scientific linkages.

C. Long Tenn Sustainability

Ct. Concepts of Sustainabilit},

Any discussion of sustainability must begin with certain assumptions about the nature,
value, and level of what is to be sustained. It should not be treated as static--limited to
maintenance of S[Q(US quo-but should consider tendencies and the prospective development
of the institution and its objectives. Finally, it must accommodate the diverse and changing
values of the institution's various stakeholders.

What is to be maintained? In our judgment, the most important critical elements of
sustainability in the MART project involve:

• Maintaining integrity of the agricultural research system
• Assuring availability of adequate and appropriate resources
• Providing for continuity and refinement of concepts
• Encouraging scientific excellence throughout the system
• Encouraging responsiveness to client needs

The stakeholders. Many different groups are participants in the operations and/or
product~ of the Pakistan agricultural research system, and as such hold a stake in the
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continuity and effectiveness of the system's operations. Stakeholders must be active
participants in the system's development, both as contributors and as beneficiaries. This is
the only way in which their respective interests can be properly represented.

• Clients. Fanners and agribusiness are the primary clients for the system's output.
Thev mm' adopt improved technology generated by the system, or its output will
ne' , 'lntrib lte to the nation's agricultural and industrial economy. Neither set of
clit:nts is solely a recipient, however. Like the scientists themselves, they have the
accumulated experience of managing their own enterprises, as well as contacts and
information garnered in the process. In particular, they are intimately aware of the
constraints and oper"~ng parameters of their enterprises, of their problems, and of
their needs. Thei: ' ;ve participation is essential for defining research problems,
acJ~Jting their solutwns, and rapidly adopting them.

• Scientists. Scientists are the essence of the national agricultural research system.
The institutions where they work, and the facilities, budgets, and even the
regulations which they supply, are intended to facilitate scientific efforts directed at
fulfilling national needs. Scientists, in defining the research problem and seeking
its solution, require not only a deep profes" '~nal knowledge of subject matter and
scientific methods, but an intimate knowleG~:: of client needs and possibilities.
Their linkage with national and international scientists and managers extends and
deepens this understanding, and enables them to accept and cOr.lribute to the
definition of national needs and prio~ties.

• Pro\'incial universities. The provincial universities and their staffs participate in
the system both as scientists and as continuing repositories of accumulated results,
methods, and specific disciplines. They use both their active participation and
aggregate knowledge to prepare professionals to enter and improve the system.
The awesome responSIbility for the future scientific excellence of Pakistani
agricultural research depends largely upon their own assiduous pursuit of
institutional and personal excellence.

• Provincial agricultural research institutes. Agriculture is essentially a
geographically discrete a..:, vity. \\'hich seeks to optimize the use of natural
resources in distinct ecological zones. The provincial ARIs are charged with
ensuring that farmers in each zone have a contmuous supply of improved
technology for their enterprises. To assure that the produced technology reaches
their clients, they must maintain close links with the provincial agricultural
extension service. They must also keep in close touch with agribusinesses, which
sell technology embedded in products and buy, market, and process the farmers'
products.

• National Agricultural Research Center. NARC serves as PARe's major
scientific centralizing force. It tests new concepts and conducts innovative
research, and can serve as a mentor for other institutions. As a mentor, its success
should be measured by its success in improving the research of other institutions
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rather than by how well it performs research that other institutions might handle.
It also has major research support functions: germplasm collection, introduction,
maintenance, and distribution; maintaining and updating scientific information;
training scientists and support staff; maintaining a database of research in progress;
organizing (but not always leading) coordinated research programs; facilitating
international education and scientific linkages, etc.

• Donors. International donors supply funds, equipment, and training which can
help the system expand and operate at levels beyond those provided by national
contributions. They are also important sources of ideas that can help energize
national institutions. thus becoming a source of creative tension within the system.
Ideas represent change, which causes discomfort among other stakeholders until
they have understood it, internalized it, and adjusted to it.

• Pakistan Agricultural Research Council. PARe puts it all together. It defines
the system's broad objectives in consonance with the national interest, establishes
the ground rules, seeks consensus among the other stakeholders, and assures that
their interests are protected. It must find and distribute the resources with equity
to strengthen the weak, encourage the laggards, and build excellence throughout
the system.

C2. Appraisal of Sustainability

rvtaintaining an integrated, federal system. A long-term objective of MART was to
help Pakistan establish an integrated federal system by strengthening both central (federal)
and provincial research and professional education facilities. MART provided international
and domestic training, technical assistance and consultancies, and commodity support. This
system is not perfect, but is well structured to continue the development of its separa~e parts
and the relationships among them. These relationships are sensitive, and require careful
handling. They will be easier to handle if adequate resources are available.

PARC cannot and should not try to mandate or control provincial research. Its efforts
should be directed towards raising the competence and productivity of scientists throughout
the system. To this end, it should use professional excellence and financial support as
principal means of program guidance. \Ve believe that PARC has adequate tools to
encourage a collaborative research effort. e.g .. supplementary support, mentorship, formal
collaborative programs, and research support activities. It should use great care to select top
provincial as well as federal scientists to serve on its boards and committees. It should
promote and support provincial leadership of research activities for which the provinces are
qualified, while avoiding preemption of this responsibility.

Part of this process of integrating the system consists of finding a precise role for
NARC that supports provincial research without competing with it. NARC should not be
doing research that can be done by decentralized institutions. It should become a mentor
organization whose worth is measured by the success of those it tutors. As a national center,
it can provide real economies of scale in the collection and distribution of germplasm, in
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providing databases and other scientific information, in arranging coordinated programs of
mutual interest to multiple research institutes, in maintaining a database of research in
progress, in equipment maintenance and provision of spare parts, and in facilitating
international scientific interchange.

Assuring adequate resources. The GOP has appropriated Rs 569 million for
agricultural research at federal level for the fiscal year 1992/93, an increase of more than
180 percent over the Rs 203 million average of the prior two fiscal years. The GOP has also
provided another allocation of Rs 200 million for the year 1992/93 under the Productivity
Enhancement Programme (PEP), a level which exceeds that formerly provided by donor
agencies. The system is fully sustainable in terms of its financial resources, and is
strengthened by the GOP's prompt assumption of direct responsibility for its support.

The Pakistan agricultural research system needs other resources, not all of which can
be readily supplied by the GOP. Sophisticated scientific equipment and spares, for example,
must be acquired abroad with scarce foreign exchange. Pakistan education institutions are
now a\varding doctorates, but products of both national and international training claim that
international training offers an additional level of sophistication. Some institutions, notably
SAU, are now experimenting with joint doctoral degrees involving training and research
conducted at home and abroad. This arrangement provides significant economies while
assuring maximum benefits to Pakistan in research and training.

The research system has suffered at all levels from its inability to establish and
maintain priorities by funding allocation. Establishment costs have exceeded those fur
operations, reDucing research efficiency and productivity. Pakistan has relied on donor
assistance to make up the shortfall in investment and operating funds. New programs have
been financed by donors with non-recurring contributions, creating an unfunded obligation.

PARe has dealt with the first problem by creating the Productivity Enhancement
Programme, which provides additional operating funds to selected activities to improve their
productivity. This is an excellent program, if it can be maintained, since it allocates funds
where they are most needed and useful.

PrO\'iding sustainability of concept. The MART project introduced a number of
facilities intended to strengthen perceived weaknesses in the national agricultural research
system. Among these were international training, buildings, laboratory equipment,
computers, audio-visual equipment, modern library equipment and databases, and pilot
(demonstration) activities such as farming systems research, provincial agricultural
communications support cells, and the agribusiness relations support cell. Each facility not
only represents resources, but reflects a concept of how to meet a need of the system. The
fact that the resources have been spent does not mean that the concept has terminated. For
example, training more than benefiting an individual, strengthens the excellence of the
system. Sustainability of the training concept requires continuing attention to optimal
utilization and spread of the training received, so that the entire system benefits.
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The library facilities are immediately useful to scientists, but must be maintained and
updated periodically if they are to retain their utility. Laboratory equipment and computers
are not just tools needed to perform traditional experiments at existing levels, but enable a
scientist to perform more effective research, and stimulate the need for better science and
more sophisticated tools. While the equipment needs to be maintained, the embodied concept
is a continued pursuit of excellence. Similarly, maintenance, adaptation, and spread of the
concepts included in pilot activities are ultimately more important to the issue of
sustainability than continued financing of the pilot activity itself.

This vision of facilities as concept is shared by a few Pakistani scientists at all levels.
However, it needs to be nurtured to continue to optimize utilizing facilities which were
provided by MART. Individual pieces of equipment or an advanced degree awarded to a
participant are less important to the institution than the continued pursuit of ways to utilize
equipment and training to improve the research system. Only the future will d"monstrate
that this vision has been internalized.

Encouraging scientific excellence. The 25-year USAID program of assistance to
Pakistan agricultural research had as underlying objective of fostering good science as an
open, international collaboration. This has been a key feature of U.S. international scientific
liaison for more than five decades. It has been institutionalized in the underwriting by the
U. S. of 25 percent of the CGIAR budget for International Agricultural Research Centers. A
number of centrally funded AID projects, including the NAS/BOSTID program and multiple
Collaborative Research Support Programs (CRSPs) are directed at establishing and
maintaining collaborative research among international scientists. Pakistani students have
establisheci links with individual scientists and their institutions which may eventually become
formalized in joint degree programs or joint research activities.

International training and specialized technical assistance provided by MART
supported the operations of IARCs such as CH\IMYT and ICARDA. These and similar
donor programs provide a natural link with the international scientific community, and have
enabled individual scientists as well as Pakistan agriculture to benefit from expertise not
othef\vise available. Pakistan will continue to participate in these IARC programs, but not at
the level permitted with l\IART funding.

International collaboration between U.S. and Pakistani scientists may thus be expected
to continue under various forms. \Vhat is lost by cessation of assistance is the facilitation of
these forms, and the encouragement by the staff of a foreign donor located in Pakistan.
Sustainability without that particular foreign contribution will depend, like all other issues, on
the capacity and desire of the Pakistani scientists and their organizations.

Effects of donor withdrawal. Cessation of U.S. assistance to Pakistan will be
practically coterminous with the MART project PACD. Although AID had hoped to
continue collaboration with the Pakistan agricultural research system, further assistance was
by no means assured. AID continuously reviews its priorities for funding, and institutional
development of agricultural research systems is not now among them.
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The loss of AID funding for Pakistan agricultural research is being offset by the
World Bank's $80 million Second Agricultural Research Prc:ect (ARP-II). This project's
main objectives are:

a. Improve and strengthen research capabilities in the provinces

b. Consolidate and complement the advances achieved under ARP-I at the federal
level, that is, with PARC and NARC;

c. Support high priority research programs at the federal and provincial levels;

d. Improve and strengthen research/extension linkages; and

e. Strengthen linkages with eminent overseas research institutes.

Inputs to be financed include training, technical assistance, equipment and machinery,
vehicles, o~rating costs, and staff costs. It thus appears that this activity will render the
same general types of continuing assistance as might have been anticipated from AID, but at
higher levels.

A noteworthy developn:~.·: is the solicitation by provinces of foreign assistance for
improving their agricultural systems, either as a stand alone activity or as a part of a national
program. ARP-II allocates some of its assistance funds for individual provinces without
intervening allocation by PARCo

C3. Conclusions

The federated research system is established and operating. While far from perfect, it
will continue to improve its output and productivity if provided with adequate resources.
The GOP is supplying significantly increased funding for agricultural research, which if
effectively allocated, should improve research efficiency. One cannot be sure that all pilot
activities initiated under MART (e.g., FSR) will or should be continued. The innovative
Productivity Enhancement Programme (PEP), which concentrates additional operating funds
on priority programs, is an excellent way to define and assure funding of priority activities,
and should be institutionalized.

The GOP has provided funding that should be adequate to continue the federated
agricultural research system for the immediate future. It has demonstrated (through the PEP)
the ability to find an innovative way to provide supplementary funds for priority programs.
Considerable uncertainty still exists about how research priorities are set, and the future
funding of projects initiated on a pilot basis with donor support. The high foreign exchange
cost of international collaboration is a serious obstacle to the sustainability of international
scientific linkages, which will need to be covered through foreign donors or loans. The
tendency towards provincialism can also become a serious barrier to cooperation in the
n.. · -,nal rese<:Jch system. PARe's leadership is needed to raiSt the scientific levels of all
pans of the system, and encourage the interchange needed to offset institutional inbreeding.
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D. Validity of the Development Paradigm

D1. The Current Paradigm

The general donor paradigm for 3ssistance to development of the Pakistan agricultural
research system guided that assistance through the MART project. It was a traditional public
sector institution strengthening approach, which sought to create an integrated federal system
with strong central leadership. Donors encouraged the formation of a Pakistan Agricultural
Research Council. and then supported its autonomy. When PARe decided to create the
National Agricultural Research Center as a lead institution, donors provided its physical
facilities.

The deve~opment model sought to establish a critical mass of qualified scientists in all
parts of the system through postgraduate training. It supported non-degree and in-country
training of these and other scientists, and arranged r long-term and consultants' advisory
services. It also supported the work of the system by providing laboratory and other
equipment. As the system developed, the institutional strengthening interest underwent
something of a shift, turning more towards management of the system, seeking efficiency,
effectiveness, and Ulility. Accour.ting systems were computerized, and library services were
upgraded and modernized with CD-ROf..,1 equipment and databases. Development of research
master plans was supported, and pilot activities were financed in FSR, communications, and
agribusiness relations.

As the MART project draws to a close. two major changes in direction in the PARC
development model have already taken place. FJ');, the amended MAR'f project
concentrated on major institutions and limited programs. USAID has tried to manage this
focus through introducing concepts of strategic planning, client-responsive research, and
promotion of collaboration with agribusiness as well as producers. Second, as the GOP
assumes full responsibility for financing agricultural research, the chairman has obtained
additional resources and liberalized their use, decentralizing responsibility for performance.
These concepts need time to work themselves into the system and evolve in situ. PARC
needs to assess the various pilot activities introdluced under MART, with a view to expanding
those which are most useful.

D2. Conclusions

A significant change in the development model began with the amended MART
project, and has been accelerated by the pending cessation of U.S. assistance, a generous
GOP financial response, and decentralization and liberalization of the use of these funds for
conducting scientific programs. The process of institutional developmen~ is evolutionary;
these changes need time to become absorbed and institutionalized.

The GOP and PARC are almost totally In charge of MART-supported activities,
receiving only residual financial assistance. In the meantime, the WB ARP-n program
provides an expanded level of funding (582 million) to programs managed by national and
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provincial authorities. This assumption of full control and responsibility by the national
system, even with donor support, is the ultimate paradigm shift.
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SECTION IV
RECOl\fMENDATIONS

A. Preface

PARe, USAID, contractors, the federal and provincial institutions, and the scientists
are commended for their dedication, quantity and quality of inputs, performance and
reporting on the MART project. The progress in further developing an effective national
agricultural research network during the life of the project is noteworthy and should be
highly appreciated by the Government of Pakistan. The evaluation team applauds those
involved in the project and strongly recommends continued support and attention to the
further development of the network to meet the food and fiber needs of a rapidly growing
population.

The Pakistan agricultural research system is established, operating, and producing
useful research. The GOP has moved rapidly to assure increased funding, focusing the
increase on selected activities to increase research productivity, and has liberated scientific
creativity by delegating management responsibility to program leaders. World Bank funding
of research assures continuing foreign exchange for training, technical assistance, and
commodities. The agricultural research system, while not perfect, will be sustained and
improved.

Our recommendations both to USAID and to PARC reflect the evaluation team's
concern that the agricultural research system be sustained and improved with no loss in
momentum. In our judgment, the most important critical elements of sustainability in the
MART project involve:

• Maintaining the integrity of the agricultural research system
• Assuring that the system has adequate amounts of appropriate resources
• Providing for continuity and refinement of concepts
• Encouraging responsiveness to client neros
• Encouraging scientific excellence throughout the system

Of these, encouraging excellence is the most crucial. The national agricultural
research system is now well equipped, as are [liDst of the provincial institutions. A major
task is to assure maintenance of equipment and continued improvement of staff.
Encouraging, demanding and rewarding excellence in research and development is perhaps
PARC's most exciting challenge as the leader of the national network. Persons from outside
can make suggestions in this regard, but encouragement, demands and rewards must be
carried out within the Pakistan culture. PARe must face the challenge.
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B. Lessons Learned

The most significant lessons learned had to do with improving the realism of program
expectations relative to resource, time, and political constraints. The centerpiece of the
MART project was management, yet management of research received far less attention than
technological aspects. Perhaps efforts were focused on the wrong constraints, or
administrators and advisors alike were disheartened by the difficulty of securing major
changes in government rules, regulations, and procedures. This was too much to expect,
particularly given the stable levels of funding to the system.

B1. The Effect of Operating Fund Constraints

Improved management within a higilly structured system is generally improved at the
margin when additional resources reward better planning, execution and implementation of
research. It means stretching the system to its limits in areas of rigidity. This requires
liberation of the creative energy of scientists, with appropriate recognition and resources for
innovation and excellence. There is encouraging evidence that PARe's top management is
committed to such a course, but the concept has not yet prevailed throughout the system.
Continued stress on enabling scientists to perform will bring about significant improvements
at the margin without reQuiring major changes in overall government regulations and
procedures.

B2. The Effect of Political Constraints

The difficulty of effecting changes in the management of a large research program
conducted by geographically dispersed entities in a federated system, while recognized, was
inadequately addressed. PARC's role is primarily coordinative and supportive; it does not
command. This requires development of consensus in a system where participants are
accustomed to seeing resource allocation as a zero-sum game. Change does occur, but
slowly and with greater effort than anticipated. In retrospect, while the commodities
distributed through PARC were and will continue to be useful, they may have been less of an
incentive to system integration than, say, an equivalent amount of operating funds.

PARC management is well aware of its role in leadership and coordination in relation
to the provincial institutions. However, this role is so important for the continued
development of the national agricultural research network that the evaluation team thought it
appropriate to note as an area for high priority attention.

B3. The Effect of Time Constraints

The critical nature of time lags becomes apparent when a long term program nears
completion with little probability of being extended. Half of the long term participants will
not return to the project in time to contribute to its purpose during LOP. The last tranche of
commodities (primarily computers, databases, and audio-visual equipment), while invaluable
for future productivity, will not materially impact research output in the next year.
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The benefits of these and other MART contributions will continue to permeate the
research system, SQ their impact is not lost, just delayed. In our recommendations to PARC,
we have placed considerable emphasis on the need to nurture these delayed inputs in order to
maximize this impact.

C. Recommendation for USAID

The USAID project officer has prepared a program for phase-out of the MART
project which will continue ongoing activities with primary attention to strategic planning and
agribusiness relations. This approach is a well thought-out plan to which most remaining
funds are committed. The evaluation team therefore has a single recommendation for
USAID:

• Identify and promote innovative ways in which international scientific linkages
-particularly among Pakistani and U.S. scientists, educators, and businesc;e~-<:an

be fostered and sustained in the post-Mission peiod.

There are opportunities for international scientific linkages (e.g. joint doctoral
programs, involvement of IARCs and CRSPs) that require minimum funding LO paj' l~rge
dividends, and USAID funds for such programs must come from a non-mission source.
They will not be forthcoming unless the Islamabad mission describes the program, justifies
the need, and persists in its advocacy.

D. Recommendations for PARC

The following recommendations to the Pakistan Agricultural Research Council reflect
the concerns with which PARC will have to struggle in the years ahead.

D1. Research Planning

The planning process recommended by the evaluation team is set forth in Chapter I
A. It is the observation and conclusion of the team that several important steps have been
by-passed in the planning process to date at the federal and provincial level. It is
recom mended that PARC review this process and ascertain what, if any, steps were
overlooked in the planning pmcess at either the federal or provincial level and take corrective
action, if required.

D2. The NARC l\1aster Plan

The evaluation team believes that the t\'1aster Plan 1988-2000 lists more priorities than
can be managed with available resources. Further, the team suggests that some of research
activities included in the plan should be the responsibility of provincial agricultural research.
PARC, NARC, and selected scientists from provincial institutions should again review the
Master Plan to assure optimization of resource use and complementarity between NARC and
the provincial institutions and to consider adding a section on monitoring and evaluation to
the tvfaster Plan.
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D3. Research-Extension Collaboration

Only a limited review of extension activities was carried out as a part of the present
evaluation. However, the impression gained from considerable discussion with research
staff was that collaboration with extension takes place, for the most part, in dissemination of
research results. Collaboration in problem identification did not seem to be evident. The
extension service has a well established infral\:.ructure, is reported to have adequate mobility
and other facilities and a staff with scope for broader responsibility. It is recommended that
research and extension have a greater interface throughout the process of problem
identification, research plann:'lg, verification of res~arch results, and dissemination.

D4. Fal'ming S}stems Program

Significant issues must be addressed in looking to the future of the farming systems
program, particularly the questions ()i ilecessity and sustainability. The evaluation team
recommends that PARC and leaders of the provir:.ial institutions in the research network
carefully appraise the program and determine whether it is a necessary element. The
preliminary view of the evaluation team is that it may not be.

D5. AZRIJICARDA

An issue that needs to be resolved is the geographic mandate of AZRI. As a federal
institute i( has sub-stations in the Sindh, the Punjab and the Northwest Frontier Province, but
does not have the human and financial resources to support research work at these sub­
stations. We recommend that PARC review the situation and determine whether a change in
the geographic mandate is desirable or possible. We further recommend that the very
productive relationship between AZRI and ICARDA be continued for the foreseeable future.

D6. Private Sector Relationships

The team's perception is that very little progress has been made in gaining support
from the private sector or in cooperation with it. Although some 20 agreements have been
completed between PARe and agribusiness enterprises, there is little to show for it. The
team's recommendation is for more intense effort directed at a higher level than the case to
date to see if significant involvement and support can be achieved during the balance of the
project.

D7. l\laintaining International Linkages

Pakistan has a long history of excellent linkage with t.he international agricultural
research institutes in the CGIAR system, which 00 doubt will continue. The challenge for
PARC and the provincial institutions is to develop lasting and meaningful relationships with
universities in a number of developed countries for scientific exchange and specialized
postgraduate training. The present BOSTID program is a good example to pursue. PARC
needs to explore many different means through donor assistance, bilateral agreements, and
direct contact with scientists and institutions to further develop and maintain these linkages.

IV-4



D8. Financing Agricultural Research

Assuring adequate financing for agricultural research is a common problem
throughout the world, so numerous well-known formulae exist as guides to the level of
funding required. Pakistan has a good start in securing funding from both national and
international sources. Both sources are generally responsive to highly productive research
whose benefits are well documented and presented in well illustrated form to policy makers,
cabinet level officials, and the general public. PARC should take a more active role in such
presentations, to help assure continued and increased support in the future.

D9. Equipment and Facilities

Under the MART project, scientific equipment and computers were provided to
federal and provincial institutions in the project. Most of the equipment is productive, but
some has been lying unused for several years because it is inappropriate or parts were
missing on delivery. This small issue is in danger of giving the total project a bad name,
especially since it has been pending for almost four years. PARC should withdraw all
unused equipment, repair what is possible, reassign it to those who are able to use it, and get
that which is unusable off the books.

DIO. Information Transfer

The national agricultural research system now has facilities for multi-media
production and the potential to enhance the transfer of technology. It is the view of the
evaluation team that the quality of the products will need to be substantially improved before
any major impact can be expected. To achieve this, additional training for PACSC staff in
script writing, editing, production and quality control in the NARC AVC unit is
recommended.

Dil. Continuance of Selected Project Elements

A number of the pilot activities sponsored by MART are still at an early stage of
development. In the view of the evaluation team, the following are among the most
important of these efforts in terms of their potential utility.

• Library technology: Seventeen libraries were provided Wiul CD ROM readers and
databases, microfiche back files of scientific publications, with readers, printers,
and photocopiers. Annual updating of the databases, maintenance of this
equipment, and training of staff is essential to its use to improve research
productivity.

• Training institute: a central unit is established, equipped, and operating, with a
significant track record in training staff throughout the system. This is one of
management's most effective tools in improving system excellence. The training
staff should have a high priority for future training in order to maintain this
competence.
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• Agribusiness relations: a recently established national agribusiness relations cell is
facilitating joint research-agribusiness partnerships. Recommendation D6, above,
is directed at strengthening this cell. If successfully implemented, we hope that
this will lead to establishing similar provincial units, all with substantial
cooperation.

• LEMRU: a laboratory equipment maintenance and repair unit is in operation and
equipped with a supply of spares. It is essential that this be replicated in each of
the provinces in order to ensure continued operation of laboratory equipment.
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BACKGJ\OUNI>

The ~.fART Project II the tdlssion's capstone acUVil)' whh public '~IOI atri~U'luraJ rese4fch
brin,i"l to a close over 20 yean or assistance In crei! fin~. devclopinC and malurins I

te~po1'l$hre. d)'~amle and coUzbol1\Uvo ~tUcult\Jrat tcchno!(gy dcv:fop;nenr and di~cminadon

inSlilulion. The M.o\RT ProjtCl was tpproved by USAID n J984 as a nvc-year, $30 minion
.... - • • . •• • •• -- " _ t I. ""I'\f'nl"rr (unltln hv Sit milliongrant P;OJecl. I ne rroJt:C\ WaJ 'jUG, ....L ...U"'" au m_.-.-_ ....... ,.••, •• , ...,

. 10 a to!l~ of $18 rnmlon and AUBusr 7, 1994 was "I as lh~ new Project Assistance Completion

Date. The (uf\dir·B. however, was redactd by $' milHol'\ ir J991 due to the restrictions plaCed

on Pakis!an by the press~er Amendment.

The "-fART Project was ori&fr.al:y desi£,tled to strenglhe.~l Ihe perform.nco or the national

.agncolll!ral research sy£tem. HowC\fcr.~! determIned tJ1 the project evaluafion in J989. the

p~O;"l p..rpose \\'lS be:icve.d to be top ttroad and, aeecrdtnely. r~ul(ed In an inadequate

re$?Cn~e to .he cdrical prcblcms and eon$traln~s fact.d by Paklslan·s 1t$~Tth InsCllutions. In

addition, it WlS determined that lhe pl:bUc s:~~or netded entJuralcmenl asnd tKpericr.ce to fostct

linkages and colJ~borat;on 'NIrh Pakistan's cmeriing, prlv4\t( ll&ribu$fntU sutor. Therefore, the

ProJea was mO<!ilicd to focus on: ensur:ng Ihe r:1pOnsjv~n'IIesl Of ruarcn to CUtlll UCIII!UIU.

dc.ve:o~in, uuble technologies to ad~~u n'~;niud prob ems: tnd ensurlnl dissemlnatJon or

re-search resulls to Important user JtOUps such as 22ribush11~3es 8.."ld inpUt manulnetutelS whIch

are. In ll'cir own l1&ht, po~:nriaJ and e.ffective dis~'l1jnalo:St

Concomlb.1t to eMs foc~$ 0:\ research relevance Is l narnJwe.r fns~hutlonal focus. Under the

amendment, nine part!clpatfne mu~h Inlahal~onl beconc the rarael or USA1D anbtan~,
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rather than the entire resurch s)'stem', universe or 250 InuUurlons outlined in the oriainaJ
proj~'. The nine. Institutions are: Pakistan AgrieuJlu;al Re ;earch Council (PARe): National

Agricultural R~$urch Centre (NARC), Arid ZOne RCSCAt'C I Jnuirute (AZRI); Un;vcrsJly or

Agricuh~re, Faiu.la!>ad WAF); A)'Ub Agricultural Resear;n Institute (AARf), fAbelab.di

A,ric~1tural rescar:h (nSUlute CARl), S"riab: NWFP Agr cullura! UnJvcuity (NWFPAU).

Peshawar, Sind Agr1c\ihurAl University (SAU). 'randoJam: I nd A:ricultural Research fnslitrJlc

(It R f\ T~nt1nlam"

.
MART has un~ena~en 10 s:renglhen the national ft&ricultural'lesearch system through the supply

of it~oratory and field ~uipme.'t, compu~er sy,rems, fordgn and in·country (fAi,,;ns. and

expatriate and local rechntcal asiistence. An Audio"Visual and Trajnln& Centu ,""as buHt at

NARC and a~dio·"isual equipmer.r was supplied to the f,d,nat and prov~ncjal agri~u!luraJ

•communication tU?~rt eells. VANe has estabHshed a Na lonal Farming Systems Research

Coordinatina Unit and a Direttort!c of A&rl·H~sine$S Retall'rls. both supponed by MART. In

addition. MART Is flindJng I $3 miIHon sranl pro£ram to r,:search cntical problems a((t~tint

the p:oduclivity or stressed ~rlc'JJtural land:s.

The narticinalina reseArCh i!1sthutes arc· now equipped In lerms of trained manpowu and

facilitIes (0 plan a,d e).ewle research and diuemfnatlon pro~rams. Howtver. it i3 fclt that at

pre:e:lt the research mariage:s lack O1e Slrate81c p!annlng ski!, LO laHor their proarams to meet

the research needs or the country. The Mission Is of ll1e view that b)' nl.lking Judicious use of

available OOP bud&c.t" proper manegeme:u ofexhting fCSeAI< h in(l'8umclure, and eslAbashmQlI

or erfcetive JJnnses with the country"s agricultural extensIon •.)'~fem and the prlvate agrtbu,inou

sector, these institutes ca.., make l meJor impf'el on aer;cul" UI'aJ productivity on • sustainable

buh. USAID/MART Project manaSemenl has already tak~l several initiatives wllb the senior

GOP mana~crr.ent or lh:s-e in~:ltulions. As a result gr lhe,s.~ Initiatives, Ihe OOP re.seMCh

managers have started • realistic Inalys~s :and redesIgn (I their Kclivilies with respcd to
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~TATE.\rENT OF WORK

The MART Projecr can bo viewed (rom the perspective c( being al the bc&lnnlng of the. third

deve~c?:i'lental p'"aso. To this end. Phas: Jcovcr~ conslntCUon. ~u;pmcnt and tralnin&; fthASe

H C:l;l~:~ ~v.:~:;~i:~~ii ;:::~ ~r::::~!~~~~ ~~;~U~~~!,I, .~ II ..., ..,.t,.,u~h ()I~lem: Phast HI focuses

en na1ag::nent ror suStalnaJle research within tht GOP wpporl levels.

This cvaJualio:'l wl!1 focu£ pdr.llnly on implel1enl~lfon or Phase If an~ III activhi~s and will be

co~c~:,ned with how the amended pro;ecl "IS· pregresslr.,g .o'...·ard achio"oment or (he amended

PUryoiC. The evah:ar:on will dCle:mlne Wh~l major coosl'aints pr.esently exist and r:ecommend
hew these may be overcome to help achieve. lhe desired ol:j::c!ives by the PACD. Solutions (0

agrieulr~ral re$earc.~ prohlems. ar.d mar.t2j:emertl thereof. In the 21st cenlury will requ~~ tho

appJlcttion of Innovalivo ide:a$ and sptroo: ~ ~S. Therefon:. there Is an ur5r:nl need to oxamine

the (tlsting pa!'1digms wh:ch (ram: our deveJcpr.:1c:):aJ 8PP oaches to see If these A~e still tuldlng

Ut t-)wards eff~lve JOluUons.
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The (ocos of IMs c\'alua~i:;)n Is to be on the, manC~6lncnt aspect' 0' MART and shall Include but

no. n:.:essarl1y be limited to the lrc.6' listed below:

I. A rcyiew and Cvtlu(..:lon of t~e parlicl,patine research :n~tI(}llJonJ with Aview to document

the toUowin,:

I. competenc), or (~t research managers in SIr allelic p'a~rilng • are they able to

i~entlfy end solvo prd:!ems h'l a cost-effective way ~nd how do :hey iott;prct the

va'ue of Ions term sfr.1UeilC plannnng to mee r;aUonal prioritie.t. Such inal)'lic

shall include. whether or no: enough cmpha~, has b~n placed on tl"!!r~ing Or
resurcb mana5ers In plannln3 Ind coordinKt or, o( plannfni activities;

ii. Adeq~acy of research and di~,semlnalion pl!ns and huw the OOP is using t."ae
•

f~eraVprovir.,Ia.1 muter p!ans. as de\l'e~opei 1thfQo~h MART. tor pJannins of

lsrieulturtl research:

iii. Adequacy a:ld effetlJvcruess of (he sclcl!'htlnC J arr and research infrastructure. i.e.

laboratory and neld tq\liIPI1il;IIlI( uud pb.ns 10 n2.intain and up-lradej

Iv. Tt.e extent and effectiveJlt-u or nn~es whh he Cxltnsion sys~cm and the privAte

agribul:ncn sector.

v. VlewJ of l~t re,;a:-ch managers rega"'din, sIr In& and weak aspe:ls or the MART

PtoJect in t.'1e development of (beir respecrlv: iIr~stitutlonJ: and ,

vi. Possib!e areas aad 'lra)s the MART project ;an assist lhe research manasert in

luainin, sustai~2b)e levels or 1!l~omplbhrncrLS I>ofore USAID support is phased

OUI.

2. All ~!essment of the GOP view or the MART Proj-'Ct end 115 clements in both senettl

&!ld specific terms. This area of' Investlgallon shill focus Q:l salnln, a btoed

geographical and administrative cross secllon of req unr,es 'rom those who hayc • dir~1

stake in L'le syslem, Tnt array of respondent! sha1l1lCJllde scientists, researeh managerl
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In<S OOP admlnistratou at the federal and provincla'i levels. Implied here Is how we at

dcvcJopmCl'lI specialists arc IIsttcninJ or pe~lvlnJ W'la~ lh~ _,"oul.vral '-mlrch 'Y.s~em

is teHine us other than the obvious" I.e. unobtrusive ovidcftC4 or Suree.lSU or failures.

3. Dc,crm:nalion or Ihe extent the technical Assiuall1l:.e teams (Wintock Jnterni;io~l'.

l ....I\KLJh ana 'tsU~ 11UJ nave met mel' goals wr.( tl measurw "18ms. L'" '~tm. 01

reftrenu defined in ~eir respe(:Uve cornracu. This JncJud~ IsseUMent or the

e.rf:.ctiveness or th~ learns In d;l~clopin. the par :icipatin, reJearcb ins:hUleJ In:o

sustainable orl!.f1h;a\lo~, which CAnnot only sllrvjvc~ on Ihelr own bUI abo serve as I.

modd (or otitr (Omponen!~of t~e nalional agricuJh ra! research syStem.

4. A GJa'1llladve uy....ssm:nt Or Ul,e extem project otJullve, enviS2ged In the Project
A~(rdrncn: htve tetn mel as mu,,,re<f Against the ?roject's inpuLS and oUlpuU.

5. A,n IlSSC$!r:\ent of lhe exltnt 10 wllluch gender conc'crns have been addressed by 1h6
. . .

project. "'.e. followine issues shan be Jncluded In tMs &uess~ent:

I U"'U, Ilia.. ,I-~ l"'f~"'~'I• • ",A ,. nr ,u't\m_n .~,,~ 'n'l\ .""I\IInl In ~Ct".h t\t .h•
• 11 •••' •••• ~ •••••00e _ - • ••.H"_ • ~ .- '< • 5 .

des!sn, appraisal end implementatuon S!nget oo>f the. project' In what ways did

women partlclp21e In these processes?

II. \Vhat v.eere the errOC!s. positive or ncgallv~ (. ( th= proj"' 'Oneeminll wumen's

actesS to income. educaulon !r.)d Irair.1nt. and \tilth reJp-ect to 'NOrJdoad•• role In

household and comm:.:~!jty. flnd h~lth conditiOl'liS? Hew y:ert the Inlerests ano

role of women .aken ill1to ac<:ou:lI In the prev" )Us eval~f\tlonI1 Were slsnificanl

factors cooc6Il!ne worr.cn o'~er:ooked ~t the i ppraisal )\I&O?

Iil. Wcrc gender-speclOc d:ua avaUable for eAch of project stages. I.e. desiin.

8ppra.isal. il7".p!e~entatii)n. monhorina, evalu!tion? .

Iv. How did women', 'ntesratlol1 In USAID activities affe.cl the sUJseslnab:lily or
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project OUlcomes? \Vert outcomes more susrained (or less sus~incd) wh,,,

women were laken Into iuount In USAID aetlviUe.s? Arc the ,.5\11u .;nre,ved

by the pro;t(( ~ually sustainable between nco and women benefieiarie.s?

6. Assenment or the conlributlons and err"tivc,.eu 'of the key players (p.kJnan

Res-...arch Division. USAID and (he te.chniC21 ass!slmu teams) in the fnstit~lionaJjJ.ation
'.

of programs and linkag~ to provid'e !onalerm SU! taJnabllily to key project elements of

FarminJ Systems Re$urch. Audio-ViSlla} t!,forrr alion 'Transfer. TraInIng. and Agri·

B".ulnesc Relations. This Is also 10 Include e qualitative anal)'sis o( possible Impact or'

any discontinuation of funding by donors and lac rc lor priority setHlig by the OOP on

a~rieul!ural research.

7. E.~plora'ion of the curre:'l( ·p~radigm· that embo< ie3, the o1>Jectlve~ and mClhodologfc.s

:,ssoeiated with tJ:e USAJD/CiOP approach to the MART Project wJlh the purpose or
determining If if is Ume for I paradlsm shUt IS re~ated to develupmenl aid In $Up?C'rl or

"61 :"...:i,,':': i~:;;~\. ~ut ..~~ .....".nt !,2.ratti{ m Allnw ror accurate oerccption of

~~rch program prob:e~s er.~ idenlifiauion or I pproprlatc solutions?

8. An ana~)'sls Or (~e resea""Ch cap8cil:y that MART will leave b:hind ror conlInued and

enhanUd performanco or the agricuUural r~e(\rcIJ system.

Bued on the finding' o( t1':e evaluation, (he rcam shan pre~l Its eonclusions and propose

corr~'Ctive meaiures and adjustments mal should bo colIslde:red tor Implementation OVcf the

remaining perIod of the project. This information win aid the Mlssioo In mak1n& decisions

:eiativc 10 p~C\Se out. and will assist other donors In focusing their e«olU, While ma1cln~ its

rewmmendations. the Evaluation Team shall keep In viC\'. the (aci thlt ~ddJtloncllUSAJD project

assistance will not be available b~use of lhe fe$trletiors of the Preuler Amendment.

BEST AVIULABLE COPY
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V, r,1ETJlODS AND PROC£DVTtES

On arrival in Islamabad. Ihe teatn shall spend approxlnl~lel) 2 days ror purposes or In·count"!

or!entallon. review or project documcntacion and finatlulion of evaluation work plan. 111e h011

country team member will. In advance Of arrlva. ui lile C:~i1.:11 idle ,\.4111I ...;;;.~~;;, :;:;:; ....~:~ ~::!

COUnlf) ccunlcrpM~ And dev~fQp Initial in-counlry conlaCIS a,d Iravel plans. Th~ txpatrlatc ("an
•

members will be allowed a maximum of one day in AJD"~ashinJton or allhe consulting firm

hcadGuar.ers for purpo)e~ (If ~onsultation and ortenta1icr\ Ie the ~1ART Projt'r.1.

The Evah.:ation Team shan visit each or the 0 pattidpalio.t federal and provlncfat In5~huliuns.

EVl;\l2,llo:l melhod. shall include reviewin, secondary S()Jrce data as w~1l as c.ollcedon o(

primary SOJI"eO data throu&h intervIews and fic~d vlslis. "hc~ Evaluation Team is required (0 use

a~ epproacl) that blends hs quaJilaUvc Fel,reW with lubsuuHlve Quantitative data (0 support the

r.ndin&$ and conclusions.

Rerolllll!~aJClliv ... d6v~1,jpcd by 1h:. £\":11u:\Iio:1 Tnm must ~ A(';T10NAnLB within the seooe

or t) cunni fundine Icvels and lhe PA(1) 01 MART; and "» COP rundina levcls. to Include 0

prcjuled 20% increase in OOP Jcs:.a.~b funds over lht red 3 yea~. This evaluation must

A!l81)"zt l:ld present findinGs to address sl!1!'Iior manaeemen: qUC)1ions, (oneemJ Dnd InlCtcsts.

The lLidler.ce for this evaluation are :he rll'lanagement OmC(~JS Or OOP and lJSAID.

VI. COMPOSITION Of EVALUATION TEAM

CcmTaetor shall provide an Evaluation Team conSlslln& of three members, cwo 'xpatriates and

one from Pakistan. USAro/ls~amabad wUl assist the (onlractor In the idenlification and

ap?rovll or the host country le1m m~mbe;r. The. team m\ S:f be renecd\le or mullidisclpllnuy
orieuuulull wiil ., ,in,. i.ldIYld-.;w! :r\~ ~:::~:-:: !=...e!:. "Jb!! 1I!\--a". 'hAt 'hp. f!JLperlenc:et 0' til.
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members Must include a ream oriented approach in pro&rfun/,rojf.C( analysis and p:cparallon or
action~ble recommendations dlrecled towatrd senior dochion makers.

One expa:riate le<m member shall be cesilnaliCO 8~ .. '~1I1 'CdU~' wi,,, ,·u:: n''',........::.::::" ~~.

eoordlnaling the ovaluation arad the drafting and presenting fir the nnal evalualfon repon. The

rollowing quallflc.3r1on.requlrements apply 10 an (cal" m.m'lers:

MS or Ph. D. dc&r~ in international 8&riculluraJ d~Yetopmem/'"hnoJogy tJ'iJn£(er

;,nde:p:nncd ..... ;(h slrong multidisciplinary training AOJ atleASl 15 )JArt ~perier.~ In the

rolJowin& afUS:

I. At least' years rna'lftJcmenl eXI>erlence of ()ubJictprivale agricultural researoh

SlaUon or IJricultural extension dePAfJIl1Cllt;

ii. Three 10 five yca!'s or $enlor leadcr,l'-Jp cJCpClie~ In inlcm~.ti~~al development,

preferably In PakJstan, In the er,ea of agrie Jltural r~ear,hJ farmSne system"
resc:artn planOlnll .'''J InJmllll~u .adult. Q&' i\'u"i"w.l .ceo,·.'_, m.... fWl41 t.",_

marl'gemenl:

iii. Mus: have demonstn\lcd mulliple project Jcnow:ledae or ,lralcsfc p!annins

me:hodolosies ror re~rch system des:gn and pn01'lly saHn" and moniforfnl and

c'c'aluadon or reionat and natlo:ll\11evel pro.;rams. Md.

Iv Must have .....arkin£. k~owlcdge or the pr¢C!sses related (0 IdentificatIon or &

researc.Vscicnlifie paradiam. itS ,componen pans, aSSOCIation with KientJfie

research proarlms. definition o,r rcseaTd': prlorlfiQ end Jtiuhoemenu (or
&cn.ra~ng B·paradi,m shin-. as Is currc~tl)' ,6in8 wfde1)' Adopted iJ1(etnationaUy

by the senior mana~ernenlS of lcadin, privar~ enterprlses.
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At leas; one leem member should have three to nyC yurs experience In private

tgribusineu manR&Cment.

\In. REPORTING RFQLIR~\1ENTS

The nnlll repon shall C9ns!st or Ihe rollo~'ini $eCUons:

l. Bi'l~ie ProJcct .centtttcaHon ~nCC1.

Z. EJ;~cutive Summary of no more than lhree single 'P~( cd pagel, Executive Summary 10

discuss currenl opera~lonal cnviio:nment. projection of future trends and outline or major

actiona~le rerommendatlo~l, A suggested rormal (or l'lis section wI)) b~ provided 10 the.
te.am by USAID/Pakl,tan.

3. Main body of the repon shall include the -a1al,ysls ,of topics covered under ARTICLES

H A~D IV or this SlAtement or Work with s~'pport,ina &raphfcs and L1~reJ,

'. A coneh;ding section \\"hich includes ac'lio~able recommendallons Or the evaJuatlon as

developed (rom \he pers;>e¢lIve or research manKg'~Jnet11 Innovations, private sector

Initiatlve$ And requirements for long term SUSlSlnabilLy. nals secl10n shall abo Include

& namtJ"t on lessons lurnCd.

individ-.:als and documenu QOMulted and a complered evaluation summary In L'lo format

provIded by USAIDlWashin81on,

The contents o( the repon shan dhllnguish clearly behieen the descrlptJvo fnformaUon

underpinning the evaluation learn', findlngc, inlerpre:aUve In(ormation leadilJ& to conclusion.

and the team's recommendationc (or p6sslbte mOdiriC3l1oos aud funher actions which Item (rom

the concJusfcr.s,

The 'Evaluation Team will pre5ent III findlna' to se:lior GO') and USATO managemcol$. Tho
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TCilr.\ will distribute ccpi~s or the dr~n evahlAtion rCixm at IC4U\ ~ worldn, days be(or~ the

pre'tnutio:,\. Compteticn of lhe l~ear nnal report (on. Y'hic;h has bU:1 revised at least once

based on Mission/GOP re",'ew) shall be required bero,.: dtparlure of (he evaluation t~tn.

Twenty f1\'C copfcs of the tine) report .h;411 be submil!ed .0 USAJDII.slamabad tor di,tributioll

to the conccrr.ed Alencies no more [han she weeks aner the evalufttiun le4m has left Pak.hlAn.

VBt. EVALl1ATJON Tff\tE FRAl\1£

Th~ effe;:ive date or mls delivery order is JC\n\!~ry 4. 19~,j and rhe es~fmare.d compJc:ion date

Is ~farch 20. 1993. AIJ team members will be recruited f(lf a period or zs workd~)'s except (ot

the 1'eem wder ~'ho will be required t~ .....ork for 28 w(.rlcday3 tu .nab~e him 10 finalize the

eval~ar~OIl report. The team will oe reqUired ~6 work 6 ~ 'Y~ • w~k and on holiday",
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ANNEX B
PERSONS INTERVIEWED

At Chemonics/Washington

Ray Carpenter, Winrock International Project Officer
Roger Bloom, Project Technical Support Officer

Islamabad

PARC

Zafar Altaf, Chairman, PARC
Abdul Sattar Alvi, Project Secretary, MART
Muhammad Kamal, Scientific Officer, MART
Sanna Ullah Khan, DD/Training, PARC
N.A. Bhutta, DD/Training (i.e.), PARC
Liaqat Hussain, Senior Procurement Officer
Mohammad Hanif Qazi, Member (Crop Sciences), PARC
Sulaiman Hamid, Member (Natural Resources), PARC
FazaJ Ahmad, ~1ember (Finance), PARC
~1unwar Ahmad Sial, Director General, NARC
Sultan ~lahmood Khan, Deputy Director (Agribusiness), PARC
Muhammad ?\'fanzoor Ali, Director (Planning), PARC
Abdul Hafiz, Director (NILTA), PARC
Aftab Ahmad Shah, Director (Agribusiness), PARC
Umer Khan Baloch, Co-Director (BOSTID), PARC
Mumtaz Ahmad, Project Director, Barani (Rainfed) Agricultural Research and Development

(BARD), PARC
Qasim Chatta, Coordinator (FSR), NARC
Anwar Hassan, Director (AVC). NARC
Anwar Ali Chaudry, Director (Training Institute), NARC
Anwar Ali Chaudry, Director (Scientific Information), NARC
Azra Qureshi, Director (Biotechnology), NARC
Ashiq Hussain Cheema, Director (Animal Sciences), NARC
Zafar Uddin, Secretary, PARC
Idrees Anjum, Director (Civil Works), PARC
Muhammad Shafi, Director (Finance), PARC
Bushra Tariq, FSR Consultant (local), PARC
A.L. Wadhwani, Deputy Director, Regional Research Office, Karachi
A. ~1ajied Hazami, SSO, Pulses, NARC (MART Trainee)
?vI. Saleem, SRO, NARC (1\c1ART Trainee)
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USAID/Pakistan

JOhl1 Blackton, Director, USAID/Pakistan
Nancy Tumavick, Deputy Director, USAID/Pakistan
Arnold J. Radi, Chief, ARDO
John B. Swanson, Del-Jty Chief, ARDO
Dennis J. Weller, ChieC Division of Agricultural Sustainability, Production, and Policy
Ronald S. Senykoff, Project Officer, MART
M. Muhammad Khalid, Deputy Project Officer, MART
Judy Schumacher, PDM

Other

Amir Muhammed, President, Asianics Agro-De\' International

Baluchistan

Arid Zone Research Institute (AZRI)

Bakht Roidar Khan, Director, AZRI
K.N. Babar, DD/AZRI and Principal Scientist, and Chief of Agronomy Division
Usman Mustafa, Chief of Economics Division
Shahid Rafique, Chief of Livestock Division
Sarwat Mira, Chief of Range Managemp.nt Division
Anwar Khan, Chief of Germplasm and Genetics Division
Euan F. Thomson, Chief of Party, ICARDA
Resi Amaria, Business Manager, ICARDA

Agricultural Research Institute, Sariab

A.H. Bajoi, Chief Scientific Officer, ARIISariab, and FSR Coordinator
1\1. Sami, Director, ARIISariab

Provincial Government, Baluchistan

FazaJ Ullah Durrani, Secretary of Agriculture
Zulfiqar Ali Khan, Director General, Agriculture (Extension)
Abdul Samad, Chief, Provincial Agricultural Communication Support Cell (PACSC
Nek l\1uhammad, Director, Horticulture Research Institute
Riaz, Deputy Director (Technology Transfer)
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Sindh

Provincial Government, Sindh

Shahzado Sheikh, Secretary of Agriculture
lvlunir Ahmad Qazi, Chief, Agricult".;ral Planning and Development

Sind Agricultural University (SAU), Tandojam

Irshad Ali Soomro, Vice ChanceJIor, SAU
M. Yameen Memon, Director, Planning and Development, SAU
A.Q. Mughal, Professor, Faculty of Agricultural Engineering, SAU
Ghulam Hussain, FSR Coordinator
Noor lvfohammad Miano, FSR Coordinator, Sindh Unit, SAU
G.B. lsami, Professor, Animal Husbandry and Veterinary Sciences
Miyan Oad Pardelin, Dean, Animal Sciences
Ghulam Rasul Solangi, Dean, Faculty of Crop Protection
Rahim Bakhsh Mirbahar, Dean, Crop Protection
M. Nazir Chaudry, Chairman, Social Sciences

Agricultural Research Institute, Tandojam

Aua Hussain, Soomro, Deputy Director, Office of the Director General for Research
(Hyderabad)

S.K.M. Naqui, Entomologist
\V. B. Baloch, Pathologist
A. K. Almani, Colton Breeder
S.H. Nankani, Chief, Provincial Agricultural Communications Support Cell (PACSC)

Other, Karachi

Bashir Ahmed, General ~fanager, K&N Poultry Farms (Pvt) Ltd
lv1. ~fazhar Khan, DVlvf, ~1gr, Technical Services, K&N Poultry Farms
~lohammad Akram, Diagnostic Lab ~lanager, K&N Poultry Farms

Punjab

Provincial Government, Lahore

Bashir, Chief, Agricultural Development
FazaI Karim Sheikh, Deputy Secretary Planning
Liaquat Ali Arain, Additional Secretary of Agriculture
Nawaz Bhatti, Head, PACSC
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Agricultural University of Faisalbad

Council of Deans:

Bakht Baider Khan, Dean, Faculty of Animal Hu~bandry
M.A. Majeed, Dean, Faculty of Veterinary Science
Jaffer Hussain Mirza, Director of Research
Ghulam Sarwar Sheikh, Dean of the Faculty of Agricultural Engineering and Technology
Manzoor Ahmad Khan, Dean, Faculty of Agriculture
Ahmad Nadeem Shere, Dean, Faculty of Science
f\.10hammad Alich, Dean of A!!ricultural Economics
Amjad Ali, Chairman of Fooa Technology Department
Muhammad Akram, Registrar
Abdul Jabbar, Professor of Soils and Head of Scientific Equipment Maintenance Unit
Raza Ali Gill, Chairman, Department of Livestock Management and Head, FSR Program
Muhammad Saeed, Asst. Professor of Agronomy
Jalees Bhatti, Ph.D. student, Livestock Ma.l'agement, and Assistant in FSR Program
Naveed Akhtar, M.Sc. Student, Livestock Management, and FSR Program

Ayub Agricultural Research Institute (AARI), Faisalbad

Dost f\.10hammad Malik, Director General
Mohammad Hussain, Director, Horticulture Rese?fch Institute
Mohammad Saeed, Soil Chemist and Head Equipment Repair and Maintenance
Mohammad Tufail, Director, Pulse Research
Ahmad Saleem Akhtar, Head, Plant Pathology
Munir Nuyyar, Director, Agronomy and Head FSR Program
.t\lohammad Arshad, Assistant Agromomist and Assistant Head of FSR Program
A.G. Kauser, Head, PACSC

Other

zahoor Ahmed, Industrial Molecular Biologist, Center for Advanced Molecuiar Biology,
University of Punjab, Lahore.

f\.lohammad Zaman, Director of Agricultural Extension and Applied Research, Rawalpindi
Pindi Bahttian, Milkpak, Nestle Dairy Extension Project
Bashir-Un-Din, Area Manager
Muhammed Hussein, Milk Collection Coordinator
Zulfiqar, Dairy Extension Officer
Jacque Moser, Project Manager
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Cargill Juice Plant, Sargodha

George Landsberg, General Manager
Syed Kamran Hussein, Plant Manager
Sabir Ali, Laboratory Technology
Ann Rasa, Laboratory Technology
Syed Raza Mohyuddin, Purchasing Officer
Magbull Bhatti, Deputy Purchasing and Citrus Grower-Nurseryman
Zulfigar Hayat, Grower-Nurseryman

Peshawar

Provincial Government, Northwest Frontier Province (NWFP)

Hafiz ~1anzur Ahmad. Sethi, Additional Secretary, Food, Agriculture and Livestock, NWFP
Abdul Waheed, Chief Planning Officer, NWFP

NWFP Agricultural University

Abdul Qadim Syed, Director of Research (fIPAN), NWFP Agricultural University
Mahfooz Ali Shah, Director of Outreach, NWFP Agricultural University
Muhammad Ayaz, Director of Communications, NWFP Agricultural University
1. Cordell Hatch, Communications Production Specialist (fIPAN), Learning Resources

Center, NWFP Agricultural University, and University of Illinois

Agricultural Research Institute, Tarnab

Abdul Rauf Khanak, Director General and staff, ARI/Tarnab
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AN~'EX C
DOCU~fENTATlON REVIE\VED

Contractor \Vork Plans and Consultant Reports

AZRI-ICARDA:

"Arid Zone Research Institute," PARC, Jdly 1992.

"AZRI's Future Strategy to Help Develop the Agriculture and Rangelands of Baluchistan. "
AZRI-ICARDA, December 1992.

"Highland Regional Program: The tt,fART/AZR Project, Annual Reports 1990. 1991," Arid
Zone Research Institute, International Center for Agricuhural Research in Dry Areas.

Keatinge, J.D.H., et a1., "Guiding AZRI into the 21st Century - Strategic Planning Options
for the Next Decade," AZRI, June 1988.

__' B. Roider Khan, D. J. Rees, R. S. Aro and C. Talug, "A Strategic Plan for the
PARC Arid Zone Research Institute: 1990-2000," The .MART/ARZ Project,
November 1988.

Khan, B. Roider, J.D.H. Keatinge, K. F. Thompson. A. Y. Allan and A. Rodriguez, "AZRI
Research Plans for 1990-91," AZRI, May 1990.

__' E.F. Thomson, and A.L. Rodriguez, .. AZRI Research Plans for 1992/93."
PARC/AZRI and ICARDA/AZRI, December 1992.

"Research Plans for 1988-89," AZRI AND MART/AZR, Doc. 14. June 1988.

;\IART, \\"inrock:

ARIfSariab Staff and Bill C. \Vright, "Draft Research Plan for Agricultural Research
Institute, Sariab, Baluchistan." March 199~.

Baird, Guy B., "National Research Centre' Master Plan Implementation," PARC-USAID­
MART-\Vinrock, March 1990.

Barnett, James B., "In-Country Training Needs Focus on Sindh and Baluchistan," PARC­
USAID-lvIART-\Vinrock, September 1989.

__' "l\fanagement of Agricultural Research and Technology Project. End of Tour
Report," PARC-USAID-r-.IART-\Vinrock, September 1991.
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__' ""'tART: Provincial Research Operations and Support,· End of Tour Report,
Pakistan Agricultural Research Council, USAID, Winrock International, May 1992.

Carpenter, Ray, "Project Officer Perceptions: Attempting to Offset Traditional Institutional
Biases in Creating a Viable Constructive National Agricultural Research System,"
\Vinrock International, January 1993.

Chaudhri, Mohammad Nazeer, II A Review of Consultancy Reports,· PARC-USAID-MART­
Winrock, August 1992.

Dawson, Ivlurray D., "Farmin~ Systems Research," PARe, USAID, MART, Winrock,
March 1992.

__, "Farming Systems Research and NARC Master Plan Implementation, Report I,
Accomplishments, Issues, Recommendations," PARC-USAID-MART-Winrock, July
1990.

__' "Farming Systems Research and NARC ~faster Plan Implementation, Report II,
Accomplishments, Issues, Recommendations, II PARC-USAID-MART-Winrock,
November 1990.

__' "Farming Systems Research and NARC ~faster Plan, Report III," PARC-USAID­
MART-\Vinrock, September 1991.

Hatch, J. Cordell, "MART Information Transfer. End of Tour Report," PARC-USAID­
MART-\Vinrock, ~fay 1992.

Khahd, Muhammad, "Policy Guidelines for Collaboration with the Private Agribusiness
Sector," PARC-USAID-f\lART-\Vinrock, December 1990.

Mattick, Leonard R.• "Laboratory Instrumentation Maintenance,Repair, and Operation,"
PARC-USAID-MART-\Vinrock. April 1990.

Tariq, Bushra, "Rural \Vomen Poultry Keeping at Fatehjang," PARC-USAID-MART­
\Vinrock, April 1992.

Van Der Veenb. l\farlin, "Farming Systems Socio-Economic Research in Pakistan," PARC­
USAID-l\IART-\Vinrock, August 1992.

\Voods, John L., "~fARTTraining Review," PARC-USAID-~fART-Winrock, ~farch 1990.

__' "l\IART Training Rev;ew, Phase 1I: PARC Re-Entry Programme, NARC Training
Institute Programme, II PARC-USAID-MART-\Vinrock, October 1990.

\Vright, Hili C. \Vright, "Chief of Party, \Vinrock, End of Tour Report," PARC-USAID­
l\>fART-\Vinrock, l\-farch 1992.
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Pakistan Agricultural Research Council (PARC)
National Agricultural Research Center (NARC)

Documents and Reports:

"Addendum to List and Addresses of Private Sector Agri-Business Establishments in
Pakistan," Agri-Business Relation Committee, PARC, March 1989.

"Agricultural Library Resources in Pakistan," PARC, 1992.

"Agricultural Research Project-II (ARP-II), Federal Component," Directorate of Planning,
PARC, December 1990.

"Agricultural Research Project-II (ARP-II), Umbrella," Directorate of Planning, PARC,
January 1991.

Alvi, Abdul Sanar and ~heikh Muhammad Kamal, "Status Paper on MART Project for 2nd
Interim Evaluation; ~'IART, December 1992.

Azeem, Muhammad, ~1. Qasim Chatha, Aman Ullah Cheema, "A Position Paper on Future
Strategy of Farming Systems Research/Extension in Pakistan, II PARCo

"List and Addresses of Private Sector Agri-Business Establishments in Pakistan," Agri­
Business Relation Committee, PARCo June 1988.

"National Aricuhural Research Centre: l\faster Plan 1988-2000," PARC, 1989.

"PARC Training Programme [announcement]," NARC Training Institute, 1980, 1989.

"PARC On Job Training Programme [announcement)," NARC Training Institute, 19921

"PARe Research Digest," II-I, Jan-Mar 1991, H-4, Oct-Dec 1991, III-l&2, Jan-Jun 1992,
PARCo

"Production of Video/TV Programmes," PARC/NARC, AVC, January 1993.

"Research Digest, n Vol. 3 Nos 1&2. January-June, PARC, 1992.

"Science, Technology, and Development," XI-3, July-September 1992, PARCo

USAID/Pakistan

Barton, Jay, et al, ..~fid-Term Evaluation of the Transformation and Integration of the
Provincial Agricultural Network ([IPAN) Project, Chemonics for USAID/Pakistan,
July 1992.
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Bro\"n, Alben L., Mahbub Ali, Kenneth Brengle, Charles Perera, John Wood, IfEvaluation
of Agricultural Research and Technology (MART: 391-0489), If Chemonics
International Consulting Division, February 1989.

f\IART Training Utilization: 1983-1992, Development Support Training Project, Academy
for Educational Development, 1992.

"Pakistan-Management of Agricultural Research and Technology (MART), If Project Paper
Amendment, June 1990.

"Pakistan Post Report," Department of State, January 1989.

"Program in Support of Agriculture and Rural Development, It USAID/Pakistan, undated.

"R~forming Agricultural Education in Pakistan--Summary Report, If Asianics Agro-DEV
International (PVT) Ltd. 1992.

Provincial Institutions

Unh'ersity of Faisalabad

"Farming Systems Research Programme: Small Holding Livestock and Fodder
Production/Presevation Programme." Department of Livestock Management.

"Farming Systems Research Project: \Vork Plan and Budget, Rabi: 1992-93," Deparment of
Livestock f\olanagement.

"Quick Facts, II University of Agriculture, Faisalabad.

Ayub Agricultural Research Insitute, Faisalabad

"Ayub Agricultural Research Institute, Faisalabad: Functions and Achievements."

Nayyar, 1\1. f\lunyir, and fvluhammad Arshad, "Farming Systems Research Project, Shahkot­
Proka: 1993."

"Progress Report, II Cemtre for AdmancedMolecular Biology, University of the Punjab,
Undated, c. 1988.
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ANNEXD
PROJECT EVALUATION SUMMARY

(Suggested Draft Narrative)

E. ACTION DECISION

"Identify and promote innovative ways in which international scientific linkages,
particularly between Pakistani and U.S. scientists, educators, and business, can be fostered
and sustained in the post-Mission period." Action to be assigned to Mission Management.

H. EVALUATION ABSTRACT

The amended MART project seeks to strengthen the Pakistan agricultural research
system, a federation of national and provincial research institutes and universities, by (1)
insuring research responsiveness to the needs of farmers and agribusiness; (2) development of
relevant technology; and (3) dissemination of :research technology. The subcomponents
facilitate interaction with farmers and agribusiness.

Application of the Pressler Amendment reduced authorized funding by 13 percent,
and follow-on activities are not planned. Remaining project resources are earmarked for
activities which facilitate orderly termination of u.s. assistance. The evaluation focused on
post-AID sustainability of l\1ART objectives.

The Pakistan agricultural research system is established, operating, and producing
useful research. The GOP has moved rapidly to assure increased funding, focusing the
increase on selected activities to increase research productivity, and hal) liberated scientific
creativity by delegation of management responsibility to program leaders. World Bank
funding of research assures continuing foreign exchange for training, technical assistance,
and commodities. The agricultural research system, while not perfect, will be sustained and
improved.

A single recommendation to USAID requests attention to innovative means for
facilitating continued U.S.-Pakistan interaction in science and education following withdrawal
of the ~Iission. Fifteen recommendations to the Pakistan Agricultural Research Council
reflect the concerns with which PARC will have to struggle in the years ahead.

J. Sill\t1\1ARY OF EVALUATION FINDINGS

The amended MART project seeks to strengthen the Pakistan agricultural research
system, a federation of national and provincial research institutes and universities, by (1)
insuring research responsiveness to the needs of farmers and agribusiness; (2) development of
relevant technology; and (3) dissemination of research technology. The subcomponents
facilitate interaction with farmers and agribusiness.
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Application of the Pressler Amendment reduced authorized funding by 13 percent,
and follow-on activities are not planned. Remaining project resources are earmarked for
activities which facilitate orderly termination of U.S. assistance. The evaluation focused on
post-AID sustal::ahility of MART objectives.

A. Program Evaluation

The basic structure of the Pakistan Agricultural Research System is well-established,
and productive. It consists of four provincial research institutes, three provincial
universities, a national center (NARC) and at least one outlying federal institute (AZRI), plus
a large number of outlying subcenters, field stations, and experimental farms, coordinated by
a national research council (PARC). The system is well-staffed with [ ] professionals,
including [ ] with PhDs or MScs, but there are major disparities in capacity among the
various organizations.

Management of agricultUral research continues to be a major concern, and we noticed
little improvement due to MART interventions. Perhaps this has to do with major constraints
about which MART could do little, including traditional administrative practices and the
static budget with its growing disparity between establishment costs and operating funds.
Both of these constraints are now being resolved, first through a larger budget which expands
the establishment: operations ratio, and second, the decentralization of responsibility and
authority over these operating funds to the research program directors.

A1. Accomplishments

~Iajor MART accomplishments include a massive institutional strengthening effort
which trained more than 80 Pakistani scientists and educators to the Ph.D. or M.Sc. levels
and provided non-degree specialization to almost 200 scientists and administrators. MART
funded in-country training of almost 5000 persons in 141 short course.

Laboratories throughout the system were upgraded with equipment and computers,
and PARC and NARC accounting systems were computerized. Technical assistance from
CI~n\'IYT, ICARDA, Winrock International, and BOSTID introduced research strategic
planning and management methods and hands-on collaboration.

Besides this more general institutional support MART introduced innovative concepts,
installed as coordinated federal:provincial pilot activities, to support research. The following
are among the most imponant of these efions.

• Library technology: 17 libraries provided with CD ROM readers and data bases,
as well as microfiche back files of scientific publications, with readers and
printers, and photocopiers

• Communication cells: fi\~ provincial agricultural communications support cells
equipped and operating, backed by NARC's central audio-visual communications
unit.
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• Training institute: a central unit established, equipped and operating, with a
significant track record in training staff throughout the system

• Farming Systems Research: A national FSR coordinating office and four
provincial units in operation.

• Agribusiness relations: a recently established national agribusiness relations cell is
facilitating joint research-agribusiness partnerships. It is hoped that this may lead
to similar provincial units.

• LEMRU: a laboratory equipment maintenance and repair unit is in operation and
equipped. It is hoped that this will lead to similar provincial units.

• Competitive research grants: This BOSTID-managed effort allocates resources
competitively at the margin to the best scientific endeavors, provides superior
mentors on how to do science, rewards innovation and stimulates excellence, while
improving international scientific linkages.

Al. Sustainability

The Pakistan agricultural research system is established, operating, and producing
useful research. The GOP has moved rapidly to assure increased funding, focusing the
increase on selected activities to increase research productivity, and has liberated scientific
creativity by delegation of management responsibility to program leaders. World Bank
funding of research assures continuing foreign exchange for training, technical assistance,
and commodities. The agricultural research system, while not perfect, will be sustained and
improve-d.

B. Recommendations

A single recommendation to USAID requests attention to innovative means for
facilitating continued U.S.-Pakistan interaction in science and education following withdrawal
of the l\lission. Fifteen recommendations to the Pakistan Agricultural Research Council
retlect the principal concerns with which PARe will have to struggle in the years ahead.

1. Research Planning. It is recommended that PARe review the planning process
and ascertain what, if any, steps or procedures, were overlooL;d in the planning process at
either the federal or provincial level and take corrective action, if required.

2. The NARC l\faster Plan. It is recommended that PARC, NARC, and selected
scientists from provincial institutions again review the Master Plan to assure optimization of
resource use and complementarity between NARC and the provincial institutions and to
consider adding a section on monitoring and evaluation to the Master Plan.
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3. Research-Extension Collaboration. It is recommended that research and
extension have a greater interface throughout the process of problem identification, research
planning. verification of research results. and dissemination.

4. Farming Systems Program. The evaluation team recommends that PARC and
leaders of the provincial institutions in the research network carefully appraise the program
and determine whether it is a necessary element for development.

s. AZRIJICARDA. It is recommended that PARe review the situation and
determine whether fl change in the geographic mandate is desirable or possible. It is further
recommended that the very productive relationship between AZRI and ICARDA be continued
for the foreseeable future.

6. Private Sector Relationships. The team's recommendation is for a more intense
effort directed at :l higher level than the case to date to see if significant involvement and
suppon can be achieved during the balance of the project.

7. f\:laintaining International Linkages. PARC needs to explore many different
means through donor assistance, bilateral agreements and direct contact with scientists and
institutions to further develop and maintain these scientific linkages.

8. Financing Agricultural Research. It is recommended that PARC take a more
active role in documenting productive research and presenting it in well-illustrative form to
policy maker',) and the general public, as well as donors.

9. Equipment and Facilities. It is recommended that PARC withdraw all unused
equipment, repair what is possible and then reassign it to those who are able to use it and
survey that which is unusable and get it of the books.

10. Infonnation Transfer. Additional training for PACSC staff in script writing,
editing, production and quality control in the NARC AVC unit is recommended in order to
improve the quality of communication products.

11. The Question of Continuance of Selected Project Elements. Pilot activities
sponsored by lvlART which are still at an 'eaJly stage of development will have to be
carefully nunured and their utility evaluated against their contrIbution before expansion or
retention can be determined.

12. \\ibat is to be l\laintained? In our judgment, The most important critical
elements of sustainability in the ~fART project have to do with:

• ~1aintaining the integrity of the ag research system
• Assuring availability of adequate: and appropriate resources
• Providing for continuity and refinement of concepts
• Encouraging scientific excellence throughout the system
• Encouraging responsiveness to Client needs
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