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EXECUTIVE SUMMARY 

INTRODUCTION 

Over the past fifteen years the Government of Morocco (GOM) and the USAID have 
cooperated in the development of a research center that would have the capability of generating 
technology to improve the producbvity and stability of production of ramfed agriculture in the 
dryland areas of Morocco The GOM contnbubon of approximately $28 million has provided 
for the salar~es of Moroccan staff, a major portion of operational costs of the center, construction 
of new facilities at the center and its satellite research stabons, and arfare for part~cipant training 
in the U S The USAID contnbubon of about $50 million has provided technical assistance, 
trsuning and field and laboratory equipment, through the Drylands Applied Agncultural Research 
Project (DAARP) Most of the DAARP has been executed through a contract wth  the 
MdAmer~ca Internat~onal Consortium (MIAC) Technical assistance by MIAC has included 1208 
person years (41 persons) of resident technical assistance (TA) staff and 89 person months (223 
persons) on short-term visits as technical consultants and advisors to higher degree students The 
DAARP is scheduled to be completed by August, 1994 

The economic environment in which the DAARP has been executed is in a country that has 
experienced sustcuned economic growth but a growng dependence on imports to meet its basic 
food needs The policy context is one in which the GOM is embarked on a policy of 
liberalization and restructuring of the economy GOM policies are to give increased attenbon to 
dryland agriculture, whlch provides about half of the country's cereal producbon The 
insbtutional environment of the project is wthin a nabonal agncultural research institution 
(INRA) that is in the process of decentralizabon of its efforts, upgrading of the scienbfic capacity 
of its staff and modificabon of its insbtubonal culture to one that places greater emphasis on 
"hands on", applied field research aimed at solving the needs of farmers It is being assisted in 
achieving these goals by a World Bank Research and Extension project 

This is the fourth, and final, evaluabon of the D A M P  In addibon to assessing progress 
made towards meeting the goals of the project, the evaluabon team was charged wth  the 
responsibility of idenbfying priority areas for future assistance to assure long-term sustamability 
of the center developed through its efforts as well as highlightmg lessons learned from this 
project that wl l  assist USAID in the design and execubon of similar projects In the future 

SUMMARY OF MAJOR ACHlEVEMENTS 

1 A functioning and sustamable research center (Aridoculture Center), along wth  four satellite 
research stabons, has been developed that is capable of generatmg technology for dryland 
agriculture This Center will serve as a model for other INRA centers as INRA pursues its goal 
of decentralizahon 

2 A cntxal mass of highly-skilled and motivated scienbfic staff has been traned By the end 
of the project 61 INRA staff wl l  have received higher degree training in the U S ,45 at the Ph D 



level In addition, non-degree trmning, both in the U S and at the Center, has upgraded skills 
in areas such as research station management, research planning and budgeting, rapid rural 
apprmsal, technology transfer, human resources management, financial management, and 
equipment mantenance 

3 Substantial progress has been made in the planning, prioritization, and evaluation of research 
activities, based on an assessment of production constraints faced by farmers This process, 
however, is still incomplete, especially as relates to the prioritization of research projects and the 
linkage of these projects to resource allocabon 

4 Effectlve llnkages have been forged between technology generation and technology transfer 

5 A useful body of knowledge has been generated on dryland agriculture, including socio- 
economic data on low-resource farmers in the regions and the production constrants they face 
An impressive list of publications also indicates that a body of scienbfic knowledge has been 
generated that w11 serve as the basis for the generabon of technology to address these constrants 

6 An impressive volume of technology in terms of improved vanebes and improved agronomic 
practices has been generated Farming equipment suitable for small and medium-scale farmers 
in dryland areas has been developed Some of this technology has already been adopted by 
farmers, but it is too early to expect that the results of such adopbon are reflected in national 
production figures 

FUTURE ACTIONS TO ENSURE SUSTAINABILITY OF PROGRESS MADE 

A number of recommendations (contained in the body of this report, and summarized In the 
followng chapter) have been made by the evaluation team These were aimed at overcoming 
perceived weaknesses as well as ensunng sustanability of the progress made to date In addition, 
two sets of actions that need to be taken after the project's completion (PACD) are described 
The first is a list of general areas that need attention, irrespective of the funding source, to ensure 
institutional sustamability The second set is a prioribzed list of specific, post PACD acbvities 
recommended for USAID fundmg to the extent that post-project funding is avmlable 

The general areas that most require conbnued attenbon are 

equipment mamtenance, 
linkages w t h  the internabonal scientific community, 
in-service traning, and 
improved access to scientific informabon 

The specific acbons that should be supported by USAID (in order of declining pnonty) are 



complebon of course work by Ph D students stdl in the U S , 
facilitation of continued lmkages between CRRA Settat staff and M A C  unwersibes, 
a study on the development of a national agricultural sclence documentabon service, 
add~bonal d~agnost~clappra~sal work to Identify problems and prioritize research, 
collaboratwe research on sustamability and natural resources management Issues, 
an assessment of the impact of Center-developed technologies, 
collaborative research on integrated pest management, 
policy analyses, 
provision of stand-by electric power facilibes, 
continued assistance in development of a research planning and monitoring system, and 
procurement of publications and CD-ROM disks for the Center's Techn~cal Reference 
Center and the national documentation semce 

SUMMARY OF LESSONS LEARNED 

Lessons learned from this project that may help des~gn and execute more effectme projects 
of t h ~ s  nature are divided into three groups those that offer examples of pos~tive elements that 
should be Incorporated m future projects, project components that should be done earlier in the 
life of a project, and acbons that m~ght be done better than they were in this project 

1 Positwe elements of project des~gn and execubon ~nclude 

a long-term commitment for agr~cultural research and ~nsbtut~on-builchng, 
involvement of U S universibes m agricultural insbtution-building projects, 
conduct of theas research m the host country, and 
management tramng 

2 Components that should have been done earlier in the project mclude 

baseline studes on farming systems and socio-economlc ind~cators m the target region, 
program plannmg by objectwes, 
human resources needs assessment based on program planning, and 
attenbon to post-PACD needs 

3 Acbons that might have been done better include 

phasing of project to provide for and orderly, end-of project trans~bon, wth less or no TAs 
in the latter years, 
more on-farm research, wth farmer feedback loops, 
Integrabon of project acbvibes wth those supported by other donors, 
s ~ t e  selecbon of center to be developed, 
integrabon of project acbwbes wth  those of the host center, and 
bming of equupment purchases 



SUMMARY OF KEY RECOMMENDATIONS 

The following is a summary of key recommendations contained In the body of this report 
The recommendations are best understood in the context of the discussion of the subjects to 
which they relate In the full text of this report the recommenda~ons are numbered sequentdly, 
and the relevant numbers are given in parentheses in the summary of recommendations that 
follows 

NATIONAL LEVEL RECOMMENDATIONS FOR INRA AND THE MAMVA 

So as to ensure that the considerable progress made in planning and prioritization of research 
made under the DAARP at the Settat Center benefit all of INRA, and that Center's efforts in the 
future benefit from continued external assistance and be fully integrated within the INRA system, 
it is recommended (#9) that USAID andlor other donors, and ISNAR, continue to give support 
to the planning and management function of the CRRA Settat untd ~t is fully operational and 
Integrated into the management structure Similarly, In relation to human resources management, 
~t IS recommended (#12) that INRA, ISNAR, and the University of Arkansas make every effort 
to ensure that related activities in this area are complementary 

In order to speed up the process of varietal release and to provide for testing of promising 
new crop varieties on farmers' fields at an earlier stage In the varietal development process, ~t IS 
recommended (#20) that cataloging procedures be revised so as to permlt inclusion of unlisted 
varieties in on-farm trials during the catalogue testing stage, and that efforts be made (#18,19) 
to increase on-farm varietal evaluation and validation work In order to expedite the promotion 
of new varieties, as well as generate more income for INRA, it is recommended (#24) that more 
INRA-generated material be offered for open public bid 

RECOMMENDATION FOR THE CRRA SETTAT 

A Planning and Evaluation of Research 

It IS recommended that (#6) CRRA Settat prioriOze its research programs and projects as 
soon as possible, using costhenefit analyses that take into account the affect of different price 
regimes resulting from the current changes in overall national economlc policies, that (#7) the 
allocation of research resources be done by project, wth the chief investigator as the budget 
officer, and that (#8) spec~al one-on-one triuning be glven to researchers who are having 
difficulty preparing an annual project plan of work 

B Research Focus and Methodolosy 

It IS recommended (#17) that future research programs be based on client needs as 
determined by baseline studies and rapid rural appriusds, that (#23), when designing research 



programs, explicit chscussion of the environmental Issues associated wth the projected technology 
be reqmred, that (#21) the Center Increase its efforts in Integrated pest management (IPM) and 
attempt to link up wth  other inshtubons that may be able to provide assistance and collaborabon 
in this important area, and that (#22) the Center work wth the DPA's to study why contour 
farming practices are not used extensively, and to promote such technology to the farmers in the 
target zone where appropriate It IS also recommended that (#5) Center management encourage 
and provlde budgetary support for more on-station and on-farm research by sc~entists in all sub 
programs The recommendabons for future USAID ass~stance (#33) provide for collaborative 
research in the areas of IPM and soil and water management 

C Research Management 

To improve internal commun~cation and leadership ~t IS recommended (#I) that the Head 
of the Center be supported by a deputy or sc~entific coordinator that (#2) sub-program 
Coorlnators be named by the Head of the Center for specific, multi-year periods on a renewable 
basis, and (#3) that alternative modalities be explored to cover management functions that have 
been the responsibility of the Scienbfic Committee To achieve a better balance in the mix of 
human resources it IS recommended (#lo) that the staffing pattern be reassessed once the 
planning process has clarified the highest pnonty research areas, and (#11) that strong efforts 
be made to increase the number of technlclans at the CRRA Settat 

D Technology GenerationtTransfer Linkages 

To facilitate the effective transfer and adoption of technology generated by the Center, ~t 1s 
recommended (#4) that a technology transfer team be formed wthin the SRD, whose man 
concentration would be on technology transfer acbvities, that (#31) researcherlfarmer managed 
trials be fully incorporated into the research system approach 

E Sustrunabilltv of Financial Reamrements 

To ensure that adequate financial resources are avadable to mantan the Center at a high level 
of productivity after DAARP funding is terminated ~t 1s recommended (#IS) that future INRA 
budgets allocate sufficient funds to provide for a reasonable rate of replacement of veh~cles, farm 
machinery and scienhfic eqmpment, as well as such additional equipment that may be reqmred 
by program growth, that (#25) an economic analysis be conducted on the feasibility of using 
field research stabon land for revenue generabon, and (#32) that means be found to channel 
funds obtamed from such activihes, as well as from royalbes and sale of goods and services, 
directly back to the Center and stabon producing such income 

F Sustamabilltv of Research Excellence 

To facilitate continued scienbfic collaborabon ~t IS recommended (#27) that INRA, through 
its Andoculture Center at Settat, strengthen its linkages wth regional and internahonal inshtubons 
involved in research for dryland agriculture and (#28) become more involved in plans for 



collaborative research wthin the context of the "Desert Summit" Recommendat~ons for future 
USAID assistance (#33) also include elements to facilitate sc~entific exchanges wth U S 
universlhes and provisions for better access to scientific information 



I. INTRODUCTION 

A BACKGROUND 

This is the report of the fourth, and final, evaluation of the Morocco Dryland Applied 
Research Project (DAARP) (Project No 608-0136) The project 1s funded by the Governments 
of the Kingdom of Morocco and the United States of America The prlnclpal agencies 

respons~ble for the des~gn and ~mplementation of the project are the Unlted States Agency for 
International Development (USAID) in Rabat, and the Ministere de llAgriculture et de Wse en 
Valeur Agricole (MAMVA)' represented by the Institute National de la Recherche Agronomlque 
(INRA) The pnmary technical assistance contractor for the project 1s the MidAmerica 
International Agricultural Consortium (MAC) This consortium is composed of the following 
land grant universities the University of Nebraska, the University of M~ssouri, Kansas State 
Unwerslty, Oklahoma State Un~versity and Iowa State University The Un~vers~ty of Nebraska, 
at L~ncoln, serves as the lead ~nsbtution for execubon of all USAID/MIAC contractual obl~gabons 
of the project 

The first evaluation of the project took place in 1980, six years after the project was designed 
and three years after the MAC contract was in~hated The second evaluabon, by a team under 
contract with Winrock Internabonal, was executed in 1986 The third (Md-Term) evaluation was 
carned out in 1991 by a team under contract wth Chemonics The first two evaluations resulted 
in significant project modifications The th~rd thoroughly assessed progress to date and made a 
number of important recommendafions for actions to be taken dunng the three years rematnlng 
before the project completion date (PACD) of August, 1994, and for post-PACD support aimed 
at redressing perceived weaknesses and ensuring achievement of project objecfives Th~s  final 
evalua~on was commissioned to take a broad overview of the activities and achievements over 
the life of the project, wth the pr~ncipal objective of ensunng long-term sustamability and 
effectweness of the research center developed through project assistance 

This report is the product of the efforts of a four-man team Three were consultants 
contracted by USAID/Morocco through AGRIDEC, the fourth, (Alan ~ u r d u s ~ )  was provided by 
USAID/Washington This team was made up of John L Nickel, Team Leader and research 
management specialist, Alan R Hurdus, Agronomist and agricultural development specialist, 
Ralph Nelson, Economist and inshtuhond and agricultural development specialist and Stephen 
B Walls, Agronomist and farming systems and agribus~ness specialist The evaluabon was 
carried out dunng the penod 22 November to 22 December, 1993 

Untll recently, thls muustry was called the Mmistere de lfAgrlculture et 
de la Reforme Agralre (MARA) The current designation 1s translated as the Muustry 
of Agr~culture and Agricultural Development 

Currently Dlrector (A), Offlce of Agriculture, Bureau for Global Programs, 
Fleld Support and Research 



B OBJECTIVES OF EVALUATION 

The specific object~ves of the Final Evaluation, as detailed In the Scope of Work (Annex A) 
were to 

1 Measure progress made toward the achievement of project outputs and purpose slnce the 
last evaluation, 

2 Assess and document achievements and the impact of research and technology transfer 
carr~ed out to date, including the rate of adopt~on of project-identified and recommended 
technologies among the target farmers and the impact of this technology dissemination, 

3 Assess the long term sustamability and financial viability of the CRRA Settat3 wthm the 
overall INRA context ~ncluding overall fundmg requirements and resources (mcluding 
extra-governmental), research programming and implementation, budgeting and financial 
management, human resource development, and facilities management, 

4 Assess key lessons learned and recommendat~ons, and 

5 Formulate and priorihze recommendations to enhance the sustamability of the CRRA 
Settat, including detailed assessment of post-project ~nstitutional lmkage options 

C EVALUATION METHODOLOGY AND APPROACH 

The ent~re evaluation team spent one day in Washington, D C for an overall briefing at 
USAID One member of the team then travelled to Lmcoln Nebraska for discussions wth the 
MAC administration, former MAC Technical Assistance staff of the project, and Moroccan 
students studymg for h~gher degrees In several U S un~versit~es The remsunder of the team 
remamed in Washmgton for two more days for continued discussions In USAID and the World 
Bank and assembly of relevant documents One team member then proceeded to the Hague, The 
Netherlands, for discuss~ons wth the International Service for National Agr~cultural Research 
(ISNAR), which has a long h~story of cooperabon with INRA The enbre team then travelled 
to Morocco for three-weeks 

Given the relatively short time avadable In Morocco and small size of the evaluabon team, 
it was not possible to enter into great detad on various aspects of the fachties and programs at 
the CRRA Settat and its four field research stations Nor was it considered necessary to give 

For purposes of slmpllcity the INRA reglonal center located In the Provmce 
of Settat 1s referred to In thls report as the CRRA Settat Its correct, full name 
In INRA nomenclature 1s Centre Regional de la Recherche Agronomlque de la Chaoula, 
Abda et Doukkala Owlng to ~ t s  current agro-ecosystem mandate, lt has recently also 
been referred to In INRA as the Centre Arldoculture Settat (Settat Arldoculture 
Center) Thls termmology 1s used from tlme to tlme In the report as synonymous 
wlth the CRRA Settat 



highest priority to such a detaded examination, owmg to the recentness of the Mid-term 
Evaluation, and the excellent, detaled and through coverage of these aspects in its report 
Instead, priority was given to a broad overview of what had been accomplished dunng the enore 
life of the project, what had been its principal strengths and weaknesses, what impact the project 
has had on Moroccan agrrculture and institutions, what llnkages had been forged, and how could 
these be further strengthened, and, above all, what are the prospects for, and constramts to, the 
long term sustamability and effectiveness of the CRRA Settat and its programs, including future 
achons that need to be taken to facilitate this goal 

The methodology employed to pursue this approach was to Interview CRRA Settat staff and 
visit the most important governmental and private sector institutions that are key stakeholders and 
partners of the CRRA Settat for discussions wth relevant staff Detmls of the itinerary and 
schedules for these visits and interviews are contamed in Annex B A list of persons contacted 
is given in Annex C 

The team also studled many documents, a list of the key documents consulted is shown in 
Annex D In addltion to the reports of the last two evaluations, the documents that were 
partxularly useful in providing summary informahon about the project were a paper by Dr 
Gillard-Byers, prepared specifically for this evaluahon, enhtled "Project Evaluation Summary 
Discussion Paper", and the draft of a report "Aridoculture Center Laboratones Achievements and 
Perspectives " The Gillard-Byers Paper forms part of this evaluahon report as Annex E The 
Achievements and Perspechves report (not attached) is a compilahon of reports from each of the 
sub programs and service laboratones Each report covers the enhre penod of the project, and 
summanzes for each section its history, objechves, personnel, trsuning, equipment, achievements, 
linkages, constramts and publications 



I1 PROJECT SETTING 

A MOROCCAN ECONOMY 

Morocco has a population of 28 milhon, w t h  a per capita GDP of approxlmately $1030 
(1991) Over the past decade Morocco has made impressive economic progress As a result of 
profound adjustments assoc~ated w t h  a liberalizabon of the economy and associated structural 
adjustments that began in the 1 9 8 0 ~ ~  stab~lization has been achieved without recession The rate 
of inflat~on has remained below 5% since 1987 Real growth of the GDP has averaged more than 
5% over the same bme period, while both the current account deficit and budget deficit have 
been substantially reduced from previous high levels GDP growth In 199 1 and 1992 was around 
4% Durlng the past decade the rate of populat~on growth has declined from 3 2% to 2 6% 

B AGRICULTURAL SECTOR 

Of the 60 million hectares4 of land in Morocco about 8 5 million are considered as suitable 
for cultivatlon, w t h  another 20 million suitable for grazing Of the arable land, 1 6 million ha 
are considered sultable for ~rrigahon, of which about 1 3 million are currently irrigated As of 
1989, 83% of the arable land was under cultivatlon During the 1970s and early 1980s the 
growth in agricultural GDP has averaged only 1 2%, compared to a 3% annual growth rate in the 
1960s Yields of staple foods have generally Increased during the past decade, nevertheless, 
production of cereals, pulses and edible oils have not kept pace w t h  Increasing domestlc demand 
As a result, food ~mportations have been growng at a rate of 10% annually 

In the l985/86 season, 8 1% of arable land was devoted to cereal production (chiefly wheat, 
barley and maize) Half of agrrcultural production is on land recelvlng low (< 400 mm/yr) and 
erratic rainfall While total area devoted to cereal production during the past 15 years has 
remaned relatively stable (between 4 1 and 5 5 m~llion ha), total production has fluctuated 
greatly, due to dramatic fluctuations In yield related to erratlc ramfall (see figures 1 and 2) 

As part of its liberalization policy the Government of Morocco (GOM) has modified ~ t s  
policies for agr~cultural production from one of food self-sufficiency to one of food security, thus 
giving greater attention to export earnings and focusing greater attent~on on agricultural 
production for which Morocco has a cornparatwe advantage This policy shift should be reflected 
In production goals for various commodi~es and profoundly Influence the agricultural research 
agenda and research priorltles 

The rural population of Morocco In 1989 was estimated to be 13 million, or 58% of the total 
population At that time there were 1 3 million farms employing 3 8 million people, 82% of 
whom were illiterate 

A hectare 1s approxlmately 2 5 acres Hectares are abbreviated as "ha" In 
thls report 



C IMPORTANCE OF DRYLAND AGRICULTURE 

Improvement of ranfed agricultural production in the semi-and regions (those that receive 
between 250 and 450 mm or precipitation per year) wll achieve two important goals increasing 
the production of some of Morocco's most important crops and animals, and allemating poverty 
Of the 1 3 million farm households in Morocco, over 1 million rely on ramfed agriculture Of 
these, 85% are reported as living in poverty Food crop production in the dryland, semi-and 
regions of Morocco contributes almost half of Morocco's cereal production 

Livestock production is an integral part of agnculture in the dryland regions Animals 
consume cereal crop residues and poorer quality gram, and forage production can form part of 
a crop rotation cycle Livestock producbon is especially ~mportant to low income farmers 
Those wth  less than ten hectares of land own 78% of the country's cattle, 64% of the sheep and 
84% of the goats Generally, the drier the year, the more gram producers rely on thelr livestock 
to generate cash earnlngs In this way they attempt to stabilize famlly income and reduce the 
ever present nsk assoc~ated wth  dryland farming 

Agriculture in the semi-arid regions faces serious constraints As compared wth  the more 
favorable areas, ramfall is much more erratic in amount and distribuhon through the growng 
season Years of marginal crop producbon are common Soils are frequently shallow wth  low 
moisture holding capacity Mechanizabon that is well adapted for the better ramfed or imgated 
areas is frequently inappropnate for the semi-and dryland condibons, often wasting scarce soil 
moisture h s k  is inherently greater under these condihons, as investments in inputs (such as 
fertilizer, improved seeds, and pesticides) that might lncrease yields may be lost when drought 
causes crop fslllure The generahon of new, more appropriate technology to solve these problems 
has not been sufficiently developed due to relative inattention Until recently the highest pnority 
for agncultural development was given to irrigated agnculture Concerned wth  the low dryland 
crop yields, in the early 1980s the GOM increased budget allocation to dryland agriculture, 
including support for dryland agricultural research 

It is not surprising, therefore, that W M  and USAID selected this ecosystem as the target for 
this project 

D INSTITUTIONAL ENVIRONMENT 

1 Ministry of Agriculture and Agricultural Development (MAMVA) 

The MAMVA is a large and complex organization, a detailed descripbon of its vanous 
components and structure would go well beyond the scope and purpose of this report What is 
important to note, however, is that -- unlike what is found in most countnes -- all of the major 
public sector insbtubons deallng wth  agncultural development, including higher educabon, 
research, and extension, fall wthin the pumew of this single Wnistry The two agncultural 
higher education institubons, the Insbtute Agronomique et Vetennure Hassan I1 (IAV) at Rabat, 
and the Ecole Nabonal d'Agriculture (ENA) at Meknes, come under this Wnistry Extension 



services in Morocco are provided by the MAMVA through the Extension and Cooperatives 
Division of the Directorate of Education, Research and Development (DERD) At the central 
level in Rabat, the Extension and Cooperat~ves Div~s~on is responsible for integrating all 
extension activities w t h  the exception of livestock, whlch is dealt w t h  by the Livestock 
Department of the MAMVA through a small group of specialized extension agents Several 
institutions carry out agricultural research The most lmportant of these is Institute National de 
la Recherche Agronom~que (INRA) The IAV and the ENA also conduct research in addition to 
their educational responsibilities 

While having all the agricultural education, research and extension institut~ons under the same 
ministerla1 "roof" mlght seem to facllitate strong linkages and cooperation, thls has not been the 
case With the Ministry so large, and the lnstltut~ons operating as separate, semi-autonomous 
agencies and separated physically, collaboration has been far from what ~t might or should be 
Recently, the former Directorate of Research and Traming and the Directorate of Extension and 
Agrar~an Reform (DVRA) have been merged under the new DERD, w t h  the goal of promoting 
stronger linkages and cooperation between these institutions The Dlrector of this department has 
great admiration for the U S land grant system and 1s giving strong and visionary leadership to 
thls lmportant endeavor 

The MAMVA operates geographically In a decentralized fashion through a miniature version 
of the Ministry, the D~rection Provinciale de llAgriculture (DPA), located in each province The 
head of each DPA is technically responsible to the Mlnister He is also responsible to the 
respective provincial Governor for coordination of all agricultural actwtles in the province 
Provincial governors are appointed by the Kmg 

2 Institute Natlonale de la Recherche Agronomiaue (INRA) 

INRA was established by law In 1981 as the public enterprise responsible for coordinating 
agricultural research in Morocco This was, however, not the beginning of agricultural research 
in Morocco The history of what is now INRA began in 1919 w t h  the establishment by the 
colonial power of the Service de llExperimentabon Agncole (Agricultural Experiment Service), 
based in Rabat On becommg independent in 1956, Morocco mherlted a research structure 
centered in Rabat w t h  10 or so experiment stations, all located in the most favorable areas, 
which were occupied largely by French settlers Thls research structure contmued to grow 
rapidly, while ~ t s  nature remamed unchanged, although research was now national, the scientific 
staff was largely made up of expatriates (1 17 out of 127 in 1963 and 58 out of 86 in 1966) The 
number of experiment statlons grew to 22 m 1966, but these were st111 almost all in the most 
favorable areas, and most scienbfic staff remamed concentrated in Rabat In 1962 the research 
organization became an autonomous ~nstitution, the Insbtute for Agricultural Research In 1966 
~t lost its autonomous nature, becoming a Directorate of the MARA It continued to add 
experiment stations, to a total of 41 in 1980 and 48 in 1982 Though many of these were now 
located in less favorable areas, most were being managed from Rabat and research methods 
continued to favor development of technology under controlled conditions and amed at the 
modern~zed agricultural sector 



INRA has financial autonomy and is under the aegis of the MAMVA (untd recently the 
MARA) INRA's general director reports to a Board of Directors (Conseil d'Administraaon), 
which is responsible for approving research programs, budgets, financing, and organizaaonal 
changes The Board of Directors includes representatives of six ministries, "Chambres 
d'Agriculture", and farmers' associations, and is chsllred by the Mnister of Agriculture and 
Agricultural Development Until 1986, INRA's structure was very complex and unevenly 
balanced At the provincial level, definition of responsibilities was unclear wth ambiguous 
criteria defining links between units and an &defined hierarchy, which caused many conflicts 
To remedy this a new organization was prepared on the basis of proposals made by ISNAR In 
1984 This was approved by the Ministry of Finance in 1986 In the new organizational 
structure (see Figure 3) INRA is divided into four divisions information and training, planning, 
management of the CRRA's (Centres Regional de la Recherche Agronomique) and admlnistrabon 
It has seven scientific departments for the major disciplines Regional research 1s managed 
through e~ght CRRAs at Tangler, Oujda, Kenltra, Meknes, Settat, Afourer, Marrakech, and 
Agadrr A th~rd dimension has been added to this matrlx wth the establishment of 15 nabonal 
programs, wth a coordmator named for each An individual sclenbst located at a CRRA IS, 

therefore, In some way or other responsible to three "chiefs" the naaonal scientific director, the 
nabonal program coordinator and hisher respective CRRA director The screntific departments 
and commodity programs, and the location of the respective directors and coordinators are shown 
in Table 1, below 

Table 1 Names and Headquarters of Scientific Departments and Commodity Programs of INRA 

Name Headquarters 

NATIONAL DEPARTMENTS 

Agronomy 
Plant Protection 
Socio-Economics 
Plant Breeding 
Food Technology 
Animal Science 
"Milieu" (Soils/Climate) 

NATIONAL PROGRAMS 

Palmier 
Ollvler 
Andoculture 
Cereals dtAutomne 
Cereals d'Printemps 
Fourrages (Forages) 

(Palms) 
(Ohves) 
(Dryland) 
(Fall cereals) 
(Spnng cereals) 

Marrakech 
Marrakech 
Settat 
Settat 
Rabat 
Rabat 

Settat 
Kenitra 
Settat 
Rabat 
Rabat 
Rabat 
Rabat 



Plants Sucr~eres (Sugar crops) 
Les Agrumes (c~trus) 
Viandes Rouges (Small ruminants) 
Legumes Alimentaires (Food Legumes) 
Plants Oleagineaux (Oil Seed Crops) 
Bour Favorable (Fav Rainfall Prod ) 
Pastoralisme (Range Management?) 
Maralchage (Horticulture) 
Rad~o Elements (Use of Radiation) 

Rabat 
Kemtra 
Ben1 Mellal 
Meknes 
Meknes 
Meknes 
Oujda 
Agadlr 
Tangler 

The World Bank Staff Appraisal Report of March, 1989 reported that about half of the 
scientific staff were still concentrated in Rabat, and that most of the CRRAs had a staff of less 
than 10 scientists at the EngineerS level This report also indicated that after a period of 
stagnation from 1963 to 1975 staff had grown to a level of about 2,225, of which only about ----- 
were at the Engineer level or higher It also stated that "INRA's staff situation is charactenzed 
by (a) an uneven distnbubon of research scientists between headquarters (52%) and the regions 
(48%) where they are scattered in small ineffic~ent groups with inadequate incentives, financing, 
and equipment, (b) a rapid turnover of regional research sclentists due to the above conditions 
which inhlblts contlnulty, experience and useful trainlng and has detrimental consequences for 
research work, (c) an Inadequate number of research sclentists of disparate skills who often have 
to carry out time-consuming administrative and management tasks, (d) an insufficient staffing at 
medium level (technical agents), (e) an over-abundance of unqualified workers who are 
unproduct~ve and consequently costly and d~fficult to manage, and (f) a lack of qual~fied 
administrative personnel who could relieve research scientists from administrative tasks" 

The instltutional history of INRA, and the characterization of it by the World Bank team in 
1989, have been given here in some detad to portray the instltutional setting in which the 
DAARP was placed and to serve as a sharp contrast between INRA as a whole and that part of 
it that has been developed by the project In this context the changes at the CRRA Settat can 
be characterized as revolubonary 

3 Agr~cultural Education 

a Hlgher Education In Agriculture Morocco has two post-secondary agricultural 
education institutions, the Ecole National &Agriculture (ENA) located at Meknes, and the Intshtut 
Nationale Agronomique et Veterinare Hassan I1 (IAV) w t h  it m a n  campus In Rabat and another 
campus at Agadir Both offer the six-year "Ingenieur d'Etat" degree in agricultural subjects, 
which is roughly equivalent to the U S  Masters Degree The four-year "Ingenieur 

The term "Englneern 1s used In a generlc sense to Include all professional 
staff wlth a unlverslty degree Under the French system lnherlted by Morocco there 
were two types of unlverslty degrees In agriculture "Ingenleur dTAppllcatlon" and 
"Ingenleur d'Etat" The former 1s roughly equivalent to the U S Bachelor's degree 
and the latter to the U S Masters degree 



d'Appplication" degree, roughly equivalent to the U S Bachelor's Degree, was give by both, but 
has been discontrnued IAV also offers a Ph D -level degree in, the "Doctorate en Sclence 
Agronomique" Additionally, the Faculty of Science of the University of Cadi Ayyad, at 
Marrakech, have agricultural programs leading to a D E S S (equivalent to the U S Masters In 
agnculture) and a doctorate degree, and the Faculty of Science of the University Mohammed Ben 
Abdallah at El Jadida, have agricultural programs leading to the D E S S 

b Technical Education in Agriculture I%storically, there have been two levels of 
agricultural technical education The first involves the traning of adjorns techniques (technical 
assistants) in a three-year program Though participatron in this program requires completion of 
secondary school, it does not require the attamment of a baccalaureate Second, there is a one 
year program for agents techniques (technical agents), individuals who have completed the lower 
secondary cycle (grade 9) However, due to the increased number of secondary school graduates 
avrulable, and the need for better educated personnel to carry out extension functrons, the GOM 
eliminated the program for agents techniques 

Eleven schools provide technical trsuning in agriculture six of these provlde a wide range 
of technical agricultural studres The others are specialized in livestock, rural development, 
topography, hornculture, agricultural mechanics and forestry all students receive scholarships 
wh~ch cover the full cost of their stud~es They are boarded at the schools and receive sbpends 
to cover livlng expenses 

4 Ag;r~cultural Extension 

Extension services are provided by MAMVA through the Extension and Cooperatwes 
Division of what was until recently the Directorate of Extension and Agrman Reform (DVRA) 
and is now under the Directorate of Education, Research and Development (DERD) Under 
supenmion of MAMVA's "Comite Technique de la Vulganzatron", this Division is responsible 
for integrating all extension actrvibes and applying the same extension methodology throughout 
the country, defining suitable techniques, means and methods for extension, and organizmg 
extension trruning It also has responsibility for promoting the development of cooperafives and 
ensuring liasons between MAMVA, professional associatrons and farmers' unions 

At the regional level, ramfed and irngated areas have different extension structures In the 
ramfed sector, MAMVA is represented by 35 provincial offices (DPAs) In whlch the extension 
services are represented by a "bureau" wthin the Service de la Mise en Valeur under 
management of both the natronal DERD and DPV (Directorate of Crop Production) In the 
irngated sector, extension services operates through an office wthin the Agricultural Production 
Service in the nlne regional extension and development offices (ORMVAs) 

For both lrngated and ramfed agnculture, the extension "bureaux" deal wth  cultural prachces, 
extension, trsuning, subsdes, credit, cooperatives and aucho-visual actrviaes They are also 
responsible for sale of agricultural inputs to farmers, thrs activity, however, is to be dmonbnued 
in the future 



At the farmers level, there are 121 CTs (extension centers In rainfed areas) throughout the 
country The CT staff includes about 2,000 techn~cal agents of which 800 work on extension 
providmg a coverage of 1 agent for 1,740 farmers Within the ORMVAs, there are 156 CMVs 
(Extension Centers in Irrigated Areas) which are the field administrative and technical units 
responsible for the implementation of ORMVA agricultural development programs The CMV 
staff includes some 1400 technical agents of which some 800 work on extension, providing a 
coverage of 1 agent for 195 farmers 

5 Agricultural Private Sector 

a Fertilizer Production and Distribution The public sector controls all fertilizer imports, 
manufactures over two-thlrds of locally produced ferthzer, and distnbutes at the wholesale level 
approximately one-half of all femlizer used Domestic fertdizer is produced by two firms The 
largest producer 1s Maroc Ch~mie, a subsidiary of the publicly-owned Office Cherifien des 
Phospates (OCP) The second producer is the Societe Cherifienne d'engrais et de Produits 
Chim~ques (SCE), a private firm SCE manufactures about 25% of the fertilizer produced in 
Morocco 

In addition to the one fertilizer producer, the role of the pnvate sector is limited to 
distribution Nine private companies participate in wholesale fertilizer distnbubon, of which SCE 
is the largest, accounting for about 30% of total fertilizer sales FERTIMA, the public sector 
distributor, and SCE make up 80% of total fertilizer sales, wth the other eight pnvate firms 
sharing the remaining 20% Retad fertilizer distribution is primarily handled by small-scale 
private firms who purchase from the larger wholesale outlets 

b Seeds The private seed sector has been the most successful in h~gh value vegetable 
seed sales Varieties are ~mported and sold directly to consumers Large multinational seed 
companies are starting to respond to increasing demands for high-yield oil-rich corn and for 
sunflower vanebes Pioneer Seeds and others are setting up marketing operations in the country 
and entering variebes into the Catalogue system6 The market for forage seed is also largely in 
the hands of the private sector Seed distnbubon by the pnvate sector is generally handled 
through an authorized agent who markets seeds at the local level 

The public sector contmues to dominate in cereal seed producaon through SONACOS, a large 
parastatal seed company SONACOS is charged wth coordinating, organmng and controlling 

The Catalogue system is the mechanism used for varietal release in Morocco 
The catalogue refers to the offlclal reglster of approved crop varieties, and only 
those varletles listed In the catalogue may be sold as seed in the country 
Breeders may nomlnate candidate varieties to the Varlety Testlng and Certiflcatlon 
Servlce (DPVCTRF) for verification testlng, normally requlrlng two years of on- 
station testing All materials, lncludlng those commercial varletles imported from 
outslde the country, must be tested in Catalogue trlals before release At the end 
of the offlclal catalogue verification trials, a successful variety is selected by 
a variety release committee (made up of members representing research, extension and 
the prlvate sector) and entered into the National Catalogue At thls time a variety 
may be multlplled for commercial seed production 



certified seed production This company does not d~rectly produce seed Rather, ~t contracts for 
seed production w t h  state companies, pnvate contract growers, and cooperatrves 

In the past few years more pnvate seed companies have begun to produce and sell cereal 
seeds One company, Benchaib, a large corporation which deals in all types of seeds and 
commercial crop production, has initiated its own research and development program One bread 
wheat vanety has been officially released through the National Catalogue system and is being 
marketed Add~konally t h ~ s  company has received an exclusive nght with INRA to produce 
seeds of a new promising wheat vanety, Tilila, just released from the Catalogue The company 
1s paying INRA an initial fee plus a royalty of 5 dhs for each quintal (100kg) sold 

c Pesticides Morocco does not manufacture insectmdes, herbicides, and other pesticides 
These compounds are imported and they may be marketed in the form (and contamers) m which 
they are ~mported, or they may be repackaged, or &luted and repackaged by the importer 
Pesticides are registered and regulated Over 2000 different peshcides are presently registered 
for marketing In Morocco Of those registered, however, only a few are in stock About 25 
firms sell pesticides in the country Several of these firms are nabonal in scope and apparently 
repackage chemicals purchased in wholesale lots and/or bulk 

d Agricultural M a c h l n e ~  The mechanization of farming practices has been expanding 
at a very rapid rate In Morocco and much of the country's cereal producbon IS now mechanlzed 
The private sector has been very actrve In farm equipment sales as well as manufacture of locally 
built harrows for land preparation Several large companies such as COMICOM import a w d e  
range of agncultural equipment such as tractors, combines, and seed drills 

e Agricultural Credit In Morocco, agricultural credlt IS provided by informal sources, 
by commercial banks and by the Came Nabonale de Credit Agncole (CNCA) Agricultural 
credit is well integrated into the farm produchon system 

Informal credlt exists in the form of loans between private p m e s  and in the form of 
producaon through assoc~ahon (arrangements whereby each party contributes some factor of 
producaon such as land, labor or capital, and the proceeds are distributed based upon pnor 
agreement) 

There are no commercial banking instrtut~ons in Morocco that provide significant amounts 
of medium and long-term credit to the agncultural sector Almost all commercial bank credit 
is short-term 

The pnncipd source of insbtutronal credit for the agricultural sector is the CNCA The 
CNCA consists of a head office, 38 regional branches and 99 local branches The CNCA's head 
office pnmarily conducts busmess w th  state-owned productron and marketrng companies, pnvate 
agromdustr~al enterprises and the ORMVAs The regional offices servlce medium and large-scale 
farmers and the local branches service smaller-scale farmers 



Approximately 55% of the institutional credit extended to agriculture is short-term It is 
primarily used to purchase seed, fertilizer, and animal feed, and to pay the cost of hinng labor 
or tractors for land preparation and harvesting Medium-term credit is used to purchase livestock, 
equipment, construct stables and other farm buildings, develop tree crops, etc Four types of 
mvestment represented more than 75% of the total term lending by the CNCA in FY 1983 
livestock (34%) construction (9%), mechanizat~on (25%), and draft an~rnals (9%) 

Despite a rapld expansion of activity by the CNCA in local loan expansion programs, the 
World Bank estimates that only about 500,000 farmers have access to credit through the CNCA 
This would represent about 35% of potential borrowers 

E RELATED EXTERNAL ASSISTANCE ACTIVITIES 

Various bilateral and multi-lateral agencies are providing economic and technical assistance 
to Morocco The discussion that follows wl l  be limited to those that are most likely to 
complement or impinge on the DAARP 

1 USAID Support for the IAV 

The USAID has provided major, long-term support to the development of the IAV This 25- 
year ~nstitution-building effort was completed in September of this year It was executed in three 
successive projects, all of which were implemented through contractual relationsh~ps between the 
IAV and USAID with the University of Minnesota The goals set at the initiation of t h ~ s  effort 
were to enable Morocco to "improve the quality of its higher education in agriculture by 
providing exposure to modem teaching, research, and problem-solving methods and to provide 
highly trained Moroccan manpower to assist in the development of the agriculture sector " 

The last of the three projects had a termination date of 1990 In September, 1988, the PACD 
was extended to September, 1992, to allow the remaning 43 doctoral participants to complete 
their degree requirements A second extension of one year, on a no-cost basls, was granted, to 
September 30, 1993, "to allow IAV and the University of Minnesota to complete the 
implementation of the doctorate trsuning program " While no USAID funds are currently 
available to this project, linkages between the University of Minnesota and the IAV are expected 
to continue through an agreement that provides for up to 17 staff members of either insatubon 
to visit the other for periods of about 10 days, w t h  the sending institution paying the a r  fare and 
the host institubon providing local subsistence costs, has recently been signed This significant 
lmkage activity represents a rare example of a U S university investing core funds on such a 
project 

The project has placed strong emphasis on doctoral level participant traning Through the 
life of the project a large number of participants have been funded for Ph D stud~es in U S 
universities Most of these are currently members of the IAV faculty Technrcal assistance 
throughout the project was chiefly through short visits, the number of resident expatmate advisors 
was usually 4-6 



The success of this combined effort of the GOM and the USAID-funded insbtution-budding 
effort was summanzed in the July, 1987 A I D  Project Impact Evaluabon Report No 65 as 
follows 

"In sum, the Institute has evolved in the space of two decades from 12 students taking their 
basic sclence training from non-Moroccan faculty In temporary facilities at Mohammed V 
University to its present status wth  approx~mately 2,300 Moroccan students and 346 faculty 
members (of which 85 percent are Moroccans) on its own campuses in Rabat and Agadir 
The Institute now offers the Moroccan equ~valents of the U S B S , M S , and Ph D degrees 
in agriculture and a doctorate in veterinary medicine " 

2 The World Bank Aaricultural Research and Extension Project 

Morocco's 1985-89 medium term sector adjustment program was supported by a World Bank 
Agncultural Sector Adjustment Loan As part of that program the GOM decided to implement 
a reform of agricultural research and extension A World Bank loan to Morocco was approved 
m 1989 to fund a project to support the first, five-year phase of a 10-year development program 
for both research and extenslon prepared by the MARA The $28 million Bank loan 1s 
complemented by a co-financing loan from the Kfw (Germany) and bilateral grants for techn~cal 
assistance by France and Germany (GTZ) This project has just completed its mid-term 
evaluation, and it is expected that another project wl l  be formulated to execute the second part 
of the 10-year program 

The research component of the current project includes (a) INRA's reorganization, (b) 
development of programming by objectives for 5 research priority themes including bread wheat, 
forage crops, livestock, oil crops and olives, (c) decentralizabon of research, and development 
of two regional research centers, (d) rehabilltabon of 13 research farms, (e) establishment of 8 
research/development units, (f) strengthening of the information/documentation division, (g) 
tramng, technical assistance and fellowships, and (h) improvement of INRA's personnel and 
financial management 

The extension component includes (a) establishment of an extension service at MAR4 (now 
MAMVA), (b) introduction of a new nabonal extension system based on the T & V (training and 
visit) system, (c) provision of improved research and extension linkage through the research 
development approach, (d) tratning, technical assistance and fellowships, (e) reorganization of 
audio-visual units for mass extension, and (f) establishment of Monitoring and Evaluabon units 
at DVRA and DPAs 

3 ISNAR 

ISNAR has acbvely cooperated wth INRA over the past ten years In addibon to the major 
review of INRA in 1986, referred to above, ISNAR's involvement has been primmly in the areas 
of human resources management and program planning ISNAR has assisted INRA in developing 
manuals on the missions and functions of key management posibons and procedures for staff 



evaluation and rewards through performance planning and performance evaluation methods It 
has also cooperated w t h  INRA, the GTZ and the CRRA Settat in workshops on Programming 
by Objective (PBO) An ISNAR staff member was a member of the MIAC-funded, 4-person 
Scientific Review Panel that conducted an annual program review of the CRRA Settat in 
September of thls year 

ISNAR cooperation with INRA has been largely financed from ISNAR's core budget In 
recent years funding limitations have forced ISNAR to reduce these activities, and it has sought 
special project funding to continue and strengthen them It now appears that, in response to a 
request from INRA, the German technical assistance agency, GTZ, w11 fund a project to enable 
ISNAR to help strengthen INRA's research organization and financial management The 
components of this project include 

research program planning and priority-setting, 
financial management (budgeting), 
organization management, 
human resources management, 
technology transfer (SRD), and 
communications 

4 Bilateral Assistance Activities 

As mentioned above, the GTZ 1s provldlng technical assistance wthin the World Bank project 
In the area of Forages This is a continuat~on of earlier GTZ cooperation on this subject 
Unfortunately, there appears to be little, ~f any, cooperation between this project and the Forages 
Sub Program of the CRRA Settat The latter has made efforts to bring all organizations together 
to address production constrants faced by livestock producers These include a workshop, held 
at the CRRA Settat during the summer of 1993, on forage and livestock production This 
brought all interested parties together for three days of planning 



I11 THE DRYLANDS APPLIED AGRICULTURE APPLIED RESEARCH PROJECT 

PROJECT GOAL 

To zncrease food productron in order to meet the needs of Morocco's fast growmng populahon 
and to Improve the Income of farmers wrth small and medrum-srzed land holdings 

PROJECT PURPOSE 

To establrsh a sustainable apphed research capacrty relevant to the dryland farmrg systems 
and natural resource constraints of the 250 to 450 mrllrmeter rarnfall regron of Morocco and 
capable of provldmg technologies to rmprove farmer productzvrty 

PROJECT HISTORY 

The Dryland Applied Agncultural Research project (DAARP) was authonzed in 1978 wth  
a USAID life-of-project (LOP) contnbuhon of $4 5 mill~on Through the project USAID and the 
GOM agreed to construct, staff and equlp a regional dryland research mshtutlon to be known as 
the Arldoculture Center The INRA regional center at Settat, was to serve an area of ten 
provinces In Morocco Safi, El Kelaa, Settat, Casablanca, El Jadida, Essaourla, Marrakech, Ben1 
Mellal, ben Slimane and Khounbga 

The Mid-America International Agricultural Consortium (MIAC) was contracted In 1980 to 
field a team of U S agncultural scientists to develop a mulh-disc~plinary research program at the 
Aridoculture Center, and to simultaneously tram a cadre of Moroccan personnel In selected 
&sc~plines so they could eventually assume full respons~blhty of Center actrvities 

During the period between the slgning of the Project Agreement rn 1978 and the arnval of 
the first MIAC technical ass~stance personnel to the CRRA Settat In 19817 the project was 
managed directly by USAIDmabat, dunng wh~ch tlme the first part~c~pants were selected and sent 
to the U S , lnrhal equipment procurement was made, and the deslgn for construchon of CRRA 
Settat facilities was developed Wlth the amval of a MIAC team m Settat management of the 
project was fully assumed by M A C  

Despite early implementat~on setbacks, USAID and a 1983 Project Evaluat~on team remaned 
convinced that a strong research program was crihcal to increased dryland productwity 
Followng the amval of a new MIAC team leader and the selection and departure of several 
highly competent Moroccan scientists for U S degree programs the Aridoculture Center 
demonstrated promrse of becoming a productive insbtution Consequently, the project was 
amended to expand the scope of its achvlaes, Increase the USAID contnbution (from a grant of 

7 The flrst three MIAC personnel asslgned to Morocco In 1980 llved In 
Casablanca, and were eventually replaced 



$4 5 million to one of $26 3 million), and extend the project implementation to August 3 1, 1988 
This 1983 amendment planned for long-term partmpant training of 15 M S and 17 Ph D 
candidates, 294 person months of short term training opportunities, and fundmg for 62 person 
years of resident technical assistance 

At the beginning of the project, and for several years thereafter, the traditional Moroccan 
regional program was carrled on in parallel w t h  the M A C  project Daniel Watts (the MIAC 
team leader from 1982 to 1987) reported that the " project' was considered by INRA and the 
Moroccan government to be a very distinct entity, qulte apart from the normal INRA 
organization It has been only since about 1985, w t h  the return of a substantial number of 
Moroccan program partxipants, that this attitude has slowly changed within INRA and wthin 
government circles " 

In 1986 a second major evaluation of the project was undertaken (Winrock International, 
1986) The evaluation confirmed the soundness of the project objectives and approach It 
recommended an extenslon of activities in order to fully achieve the orlginal goal and purpose 
of the project This resulted in Project Amendment #4 of March, 1988 T h ~ s  amendment 
extended the DAARP by six years, until 31 August 1994 It also provlded for an increase in 
USAID LOP funding to $50 million8 The additional funding was to add 72 person years of 
resident expatnate technical assistance, provide for 26 additional participant training opportunibes 
(7 M S and 19 Ph D ), fund additional short-term training, and provide commodities for the 
project 

Information on the long-term resident technical assistance and short-term consultancles 
provided by MIAC during the entire length of the project is summarized in Annex F This shows 
that a total of 41 persons lived and worked in Morocco as Technical Assistants (TAs) for a total 
of 1208 person months The average length of stay for the TAs was 29 5 months In addition, 
179 persons visited Morocco as technical consultants (average length of stay 0 41 months) and 
44 professors vlsited the project as adv~sors to postgraduate students (average stay 0 34 months) 
These figures do not include the administrative v~sits by M A C  and associated university staff 
We do not have the information before September, 198 1, between that date and May, 1993 there 
were 6 1 administrative vlsits 

In 1991 the project was subjected to a major mld-term evaluation The report of that 
evaluabon (Chemonics, June 1991) found that the project was successful in achieving the outputs 

In 1992 USAID/Washington "borrowed" $1 275 mllllon from the funds allocated 
to the prolect to meet other urgent needs Efforts are underway to restore these 
funds to the DAARP The current financial crisls In USAID 1s maklng thls dlfflcult, 
thus, at the tlme of the writing of thls report lt 1s not certaln how much, if any, 
of can be recovered Thus the total LOP fundlng may be somewhat less than the $50 
mllllon mdlcated Such a reductlon in funding so near the PCAD has serlous 
lmpllcatlons for sustalnablllty of prolect achievements Already, the 1994 Plan of 
Work of the DAARP has had to be severely cut back, and the avallabillty of funds for 
post-PACD activities on a "no-cost" b a a s  wlllbe greatly affected lf the allocation 
1s not restored to lts planned amount 



expected, but was having difficulbes in achieving its goal of increased agricultural production due 
to difficulbes in targeting and pnoritising research, and deficiencies in technology transfer and 
management and administrabve weaknesses It also expressed concern regarding the post-project 
sustainabiiity of the insOtubon-building efforts without substantial increases in GOM budget 
support for the CRRA Settat and improvements in personnel and financial management The 
report made a number of recommendations to overcome these perceived weaknesses and for post- 
project funding to provide for an effective transition and continued external linkages 



IV EVALUATION FINDINGS AND RECOMMENDATIONS 

A ACTIONS TAKEN IN RESPONSE TO MID-TERM EVALUATION 

In general, we find that M A C  and the CRRA Settat management have responded very 
positively to the recommendations of the Mid-term Evaluation, especially after the amval of T 
E Gillard-Byers as the MIAC team leader Indeed, actions taken and planned on the Issues 
highlighted by that evaluation have gone well beyond what was recommended The p ~ t y  1s that 
these Issues were raised so late in the hfe of the project as to make ~f difficult to fully address 
all of them before the PACD This problem has been confounded by the unexpected reduction 
in LOP funds available, reducing the ability of M A C  to fully implement key items in the 1994 
Plan of Work that were specifically designed to address these issues This w l l  also affect the 
potential for a "no-cost" contract extenslon proposal that was being planned In order to sohdify 
linkages 

The Mid-term Evaluation was thorough and perceptive It highlighted a large number of 
problems, particularly relevant to the issue of institutional sustamability, that should have been 
addressed much earlier In the project The recommendations contained in that report are detaded 
and lengthy A good summary of the key recommendabons is found In the "AID Evaluation 
Summary" The evaluation team asked the MIAC team leader to summarize, in a table, what 
actions had been taken on these recommendatlons Table 2, below is his response 

Table 2 Summary of key recommendations made in the Mid-term Evaluabon and the and MIAC 
summary of actions taken and results of these actions in relation to each recommendabon 



KEY RECOMMENDATION I l  
1 That the project 

focus ~ t s  resources 
on 
~nstltutionalizat~on 
of plannlng and 
management systems 
wlthln the INRA 
structure and on 
lssues of 

2 That USAID take 
steps to ratlonallze 
the polnts of 
confllct between the 
DAAR Project and 
INRA mandates so as 
to create a more 
solld basls for 
program plannlng 

ACTIONS TAKEN 

Introductlon of Project 
Management Systems durlng FY 
91, 92 and 93 Project 
Management Systems operable 
and functional 

Development of llnkages 
focuslng on natural resource 
base lssues 

Plannlng for lntroductlon of 
Local Area Network as a 
predecessor to a Management 
Information System (MIS) 

Introductlon of Electronrc 
Mall Servlce for 
Admlnlstratlon and Research 
(Operating) 

Management tralnlng programs 
at USDA undertaken to lmprove 
admlnlstratlve management 
capaclty 

No transparent actlon by USAID 
In support of the DAAR 
Pro J ect 

USAID support for prlvate 
sector ~nltlatlves through 
other projects 

Ut~llzatlon of baselme 
studres, Sondeos, and mproved 
lnteractlon wlth DPAs, 
Chambers of Agrlculture and 
the Centre de Travaux 

Farm typology report 
completed 

Sondeos complete 

Collaborative research plans 
are In place 

RESULTS 

Compliments PBO wlthout replacing 
PBO 

LogFrame Research and Development 
Introduced In FY 1991, TeamUP 
procedures for budgeting and 
scheduling lntroduced durlng FY 1992 
and FY 1993 

Focuses efforts on sustalnable 
agriculture to ensure a sustalnable 
lnstltutlon Technologies for Sol1 
Molsture Management, Sol1 Management 
CRSP, and Sustainable Agrlculture and 
Natural Resource CRSP (MOU s~gned and 
actlvltles underway wrth TSMM 
SANREM plannlng actlvltles wlth the 
CRRA In Mknes as a result of CRRA at 
Settat husbandry of the process 
Future collaboration wlth the Sol1 
Management CRSP expected In FY 1995 

Provldes opportunltles to lncrease 
capablllty to communicate world-wlde, 
regionally, ~n-country and at 
statlon LAN and EMAIL planned for 
FY 94 lmplementatlon 

Reduces costs of communlcatlon by FAX 
and or TELEX whlle provldlng enhanced 
llnkages wlth external organlzatlons 

Project plannmg and management 1s 
becomma standard and routlne 

USAID lnltlatlves have had an 
lndlrect lmpact on Project 
orlentatlon 

Research has become more focused on 
constrants faced by producers In the 
context of sclentlflc capablllty at 
the Center 

Utillzatlon of baselme data for 
targetmg researchable lssues exlsts 

Sondeos provlde basls for plan of 
ectlon In Oulad Sald and mprove 
=ollaboratlon wlth DPAs and CTs 



ACTIONS TAKEN KEY RECOMMENDATION 

3 That management 
procedures at the 
Center be revlsed In 
order to make more 
efflclent use of 
capltal and human 
resources 

4 That Fleld statlons 
be Improved both ln 
physlcal terms and 
wlth respect to 
thelr management 
systems and that 
INRA develop and 
implement an 
operatlonal plan for 
the cost-effective 
utlllzatlon and self 
management of the 
four statlons 

Introduction of the Research 
System Approach In Flscal Year 
1991 

Sub Program structure 
lnst~tutlonallzed at the CRRA 
In Settat 

Sclentlflc Committee 
accomplishes tasks whlch lt 
~dentlfles for actlon 

Accounts Compatible provldes 
optlon for off budget 
flnanclng alternatives 

Inventory control procedures 
are bemg developed by MIAC 
and INRA for more efflclent 
utrllzatlon of resources 

INRA unproved management of 
vehlcles 

CRRA Admlnlstratlve Booklet 
published 

Improvement of statlon 
management capablllty 
emphasl zed 

Tralnlng ln electrical 
equlpment undertaken to 
Improve malntenance of the 
capltal base 

Tralnlnq In the callbratlon of 
equlpment was undertaken 
durlng FY 1993 by MIAC and 
INRA 

An operatlonal plan for the 
statlons has been drafted 

RESULTS 

Provlded opportunltles to 
compartmentalize research and 
admlnlstratlve constraints 

Improved ablllty to focus on speclflc 
Issues 

Allocation of resources undertaken 
more efflclently 

New opportunltles exlst to utlllze 
the sclent~flc committee more on 
sclence related lssues and less on 
admlnlstratlve lssues 

Off budget flnanclnq optlon has been 
and continues to be lnvestlgated 

Inventory procedures provlde a model 
for future INRA Inventory control 
procedures 

On slte tralnlng In lnventory control 
and ma~ntenance 1s planned for Flscal 
Year 1994 

On Statlon and On farm actrvltles are 
more effectively coordinated 

Vehlcle pool established under 
control of INRA 

Two tralned statlon managers returned 
(November, 1993) 

Tralnlng ln statlon malntenance, 
lnventory control and refrlgeratlon 
equlpment planned for FY 1994 

Electrical equlpment malntenance 
staff person worklng at the Center 
Tralnlng conducted durlng FY 1989-90 

Improved capablllty to undertake 
efflclent research trlal actlvlty 
exlsts 

1993 Sclentlflc Panel Revlew 
recommendatlon acted upon 

Plan exlsts and can be renewed to 
determine addltlonal modlflcatlons 
necessary 

FY 1991 Statlon Management 
consultancy recommendatlon acted 
uwon 



KEY RECOMMENDATION 

5 That the operations 
budget be Increased 
substantially by 
funds from all 
potentlal sources to 
accommodate the 
increased number of 
tralned sclentlsts 

That the project 
fund consultancles 
to asslst INRA at 
the natlonal level 
In research plannmg 
and management 

ACTIONS TAKEN 

INRA has allocated more funds 
to the Center on a percentage 
basls relatlve to other CRRAs 

Income generating actlvltles 
have been pursued 

Proposals to generate 
unsollclted fundlng have been 
generated 

Arrangements for collection of 
royalties on Center-produced 
varletal technologies 

The Human Resource Development 
Project was deslgned and 
lmplemented 

PBO actlvlties funded and 
fully supported by the DAAR 
Pro] ect 

Tralnlng In Sondeos was 
partlclpated in by scientists 
from other CFG?As, DPAs and 
Cts 

Pro] ect Management Systems 
tralning was partlclpated In 
by sclentlsts from each of the 
C m s  In the country as well 
as from INRA-Rabat 

Communicat~on/Commun~cations 
workshops held during FY 1992 
and FY 1993 were attended by 
INRA-Rabat staff, staff from 
other CRRAs, DPAs and Cts 

RESULTS 

Sustalnablllty of the Center has been 
enhanced 

Group Benchaib for revenue generatlon 
from production on the Jemaa Rlah 
statlon 

Irrigation development for research 
and production on the Khemis Zemamra 
statlon 

Contracts with prlvate farmers and 
publlc organlzatlons (DPA-Safi) for 
sol1 fertlllty test~ng have been 
lmplemented 

Development of external research 
projects and/or consultancles wlth 
USDA, Washington State Unlverslty, 
IFAD, IBRD have generated research 
dollars 

Status of royalty revenue generatlon 
unknown 

Provldes information on human 
resource requirements for INRA as a 
natlonal agricultural research 
servlce 

PBO provlded an opportunity to 
introduce Prolect Management Systems 
at the CRRA at Settat Thls In turn 
has strengthened PBO at the national 
level and at each of the other CRRAs 

Scientists, extension personnel, 
pollcy makers and farmers have 
participated In a multicultural 
actlvlty to target technology 
development pro] ects 

All sclentlsts who are knowledgeable 
of the activltles at Settat are aware 
that the Project Management Systems 
has improved capabllltles at the 
Center 

Personnel In different agencles are 
mformed about a growing capablllty 
at the CRRA In Settat to disseminate 
rnformatlon generated through the 
technology development and transfer 
process 



A more detaded discussion of the current status of the CRRA Settat in relation to these and other 
issues rased by the Mid-term Evaluation can be found under the "Progress" sections, below 

B PROGRESS IN INSTITUTION BUILDING 

It IS ~mportant to recognize that this was, basically, an institutron-building project The 
statement of the purpose of the project makes it clear that the principal a m  was to estabhsh a 
sustamable applied research capaclty that would be capable of prov~dlng technologies to improve 
farmer productlv~ty Unfortunately technical assistance personnel often tended to ignore the 
development of a sustamable capability In their understandable enthusiasm for generabng 
technologies Such hands-on research activities were important to the institut~on-budding as a 
role model to young Moroccan scientists and to change the insbtutional culture, but they were 
done at the expense of a relative neglect of other important aspects of developing a sustamable 
institution, such as planning, organization and human resources and financial management -- at 
least not until recently, after the Mid-term evaluation had pointed out many of the defects This 
is not too surprising, since scientists coming from land grant universities are often not well 
tramed in the art and science of management and institubon-building 

1 Institubonal Structure 

a INRA 

The CRRA Settat does not operate in a vacuum, but in the broader inst~tutional 
environment of the MAVDA, and particularly, of INRA In this respect the project 1s not only 
affected by, but has played an important role in influencing the organizational effectiveness of 
INRA 

INRA IS in a period of profound change, as it attempts to move from the traditional model 
of agricultural research it inherited to a decentralized inst~tution wrth more capable scientific 
manpower who are aware of and work to overcome the constraints of farmers In thls respect 
the DAARP is having a significant effect on INRA's transformabon The history and major 
institutional defects of INRA are summarized in the "Project Setting" chapter, above The impact 
of the DAARP on help~ng INRA to address problems include 

Staff development The vast majority of all scientific staff of INRA tramed beyond the 
engineer level are in the CRRA Settat and have received their higher degree educahon 
under the DAARP Of the few Ph D level scientists who are found in INRA regional 
centers most are personnel who were tramed under the DAARP and subsequently 
transferred to other CRRAs 

Decentralization INRA's goal of strengthening its CRRAs and asslgnlng qual~fied staff 
to work closer to farmers has been greatly supported by the development of the first 
strong regional center through the DAARP This center now contams about a third of the 



INRA scienbfic staff located outside of Rabat Two of INRA's national departments and 
two of its nabonal programs are headquartered at the CRRA Settat 

CRRA Infrastructure and Eauipment INRA, through the World Bank project, is 
constructing new facilities and equipping several CRRAs The CRRA Settat, wth modem 
facilities constructed w t h  GOM funds, and equipment provided by the DAARP, has led 
the way 

Agroecological1~-based Farming Systems Approach The CRRA Settat, wth its 
designabon as the Aridoculture Center, and wth the baseline study funded by the 
DAARP, has led the way also in establishment of several nabonal programs aimed at 
enbre agro-ecosystems The conflict between the CRRA Settat responsibilities as serving 
a specific geographic region and its nature as an Aridoculture Center, idenbfied in 
previous evaluations, has largely been eliminated When asked what the mandate of the 
CRRA Settat is, the Secretary General of INRA stated unequivocally, its mandate is "to 
provide technology for dryland farming " 

"Hands On" Amroach to Applied Research Before the DAARP nearly all of INRA's 
scientific staff had been traned in France The infusion of a cribcal mass of scienbsts 
tramed in land grant universibes in the U S  has added a new dimension to the mix of 
scientists of the Insbtute Furthermore, as pointed out in the section on INRA in the 
chapter on "Project Settmg", the history of INRA resulted in an approach to agncultural 
research that was insufficiently onented to "hands on", problem-solving field research 
The approach to applied agncultural research the participants learned and wtnessed in the 
U S , re-enforced by the example set by DAARP technical assistance personnel working 
at the CRRA Settat, have created a more practical onentation at the Center that w11 assist 
INRA in its goal of having scientists do hands-on work in the fields and set their research 
agendas based on farmers' needs 

Socio-Economics Before the DAARP there were no economists or sociologists in INRA 
The traning of staff in these important fields and the establishment of a sub program in 
Rural Sociology and Economics at the CRRA Settat has added a new dimension to the 
Insbtute 

The above is best summarized by the statements made to the evaluation team by high-level 
INRA officials, to the effect that the CRRA Settat is seen as the model of what all of INRA will 
someday become While it is unlikely, even wth the World Bank project, that each INRA center 
can expect to receive the amount traning, eqmpment and technical assistance that the DAARP 
has provtded for the CRRA Settat, the general dtrecbon of insbtutional changes at that center, 
in terms of upgrading staff and facilities and adopbng a more client-oriented, applied research 
approach, does serve as a wable example that can be emulated throughout the Insbtute 



b CRRA Settat 

The current organizational structure of the CRRA Settat is shown In Figure 4 The Head of 
the Center has four line functions reporting to hlm Sub Programs, Research Stahons, the 
Research/Development Service (SRD), and Administrative Services He is advised by a Scienhfic 
Committee This is a considerable improvement over the earlier administrative structure of 
CRRAs, but there are still several important aspects of the organizational structure that need to 
be improved The four most important problems areas are non-funchonal clustering of research 
activities, too broad a management span of the Head of the Center, lack of research leadership, 
and an inadequate committee structure Each of these are discussed below 

1) Oraanizatlon of Research The research activities are officially grouped under 
the eight sub programs (Cereal Breeding, Crop Protection, Soil Management, Crop Management, 
Agricultural Mechanization, Forages, Food Legumes, and Rural Sociology and Economics) The 
fact that these are a mixture of six disciplinary groupings and two commodity programs is 
peculiar Clustering research on a mulh-disciplinary basis around major commodities or the 
principal aridoculture farming systems might be more appropriate On the other hand, 
organization by discipline would be more in line w t h  the national INRA scientific departments 
Furthermore, it appears that the sub programs do not fully funcbon as a cluster, but rather as the 
mdividual component disciplines they compnse For example, the "Achievements" document 
given to the evaluation team, did not mention, nor was it organized by, sub programs Rather, 
each discipline presented a separate report (e g , soil physics and so11 fertility vs sod management, 
entomology, plant pathology, virology and weed control vs plant protection) Yet the budgets 
are allocated by sub program These anomalies should be largely overcome when budgets are 
allocated to projects, since many of the projects are multi-dlscipllnary 

2) Management S ~ a n  The most important problem w t h  the current organization 
of research into sub programs is that all sub program coordinators report drectly to the Head of 
the Center Gwen the fact that the Head of the Center is also Director of one of the national 
Scienhfic Departments and Coordinator of one of the national Commodity Programs, he is 
seriously overburdened In the absence of a formal scientific or research coordinator many of 
the responsibilities of scientific direction and administration fall on the Scienhfic Committee, 
whlch, as discussed below, IS overworked and feels powerless We note that the staff list of the 
Center shows one person as "Scientific Coordmator", but understand that this is unofficial, as 
such a position has not yet been approved by INRA headquarters 

Recommendatlon #I. that conslderatlon be glven to the officlal namlng of a 
Deputy Head or Sc~entlfic Coordinator, reportmg dlrectly to the Head of the 
Center, with respons~bdi~es of overseeing the research programs 

3) Research Leadership The sub programs are each headed by a Coordinator 
Currently this person is elected by the scienbsts in the respective sub program, on a rotatmg 
basis While the Head of the Center, commendably, indicated to the evaluation team that he 



believes in and is exercising delegahon of both responsibility and authority, the authonty of sub- 
program coordinators is weakened because they are not named by the Head of the Center 
Furthermore the election process does not always produce the most capable leader We believe 
that the Head's admirable desire to be democratic by allowng sub programs to elect their own 
leadership has weakened both the Head's and the Coordinators' ability to manage 

Recommendabon #2. That sub-program Coordmators be named by the Center 
Head for specific, multi-year periods on a renewable bas~s. 

4) Committee Structure The Scienhfic Committee reports that they are devoting 
over half of their hme to Committee activities, and that they receive no recognition (1 e in 
evaluation or compensation) for their work They devote much of their time to administrative, 
non-scientific tasks, taking hme away from their research, activities by which they are evaluated 
Since the Committee is made up of some of the Center's most qualified staff, devoting half of 
their time to administrative tasks is a regrettable waste of valuable scienbfic talent At the trme 
the Committee was in te~ewed,  they had just submitted thelr resignat~ons from the Comrn~ttee 
and prepared a memorandum to the Center Head, suggestmg changes In ~ t s  func~ons 

The naming of a Deputy Head, as recommended above, would resolve the need for direct 
management of scienhfic activities by the Head of the Center It may also be necessary to name 
an Administratwe Assistant to the Head to handle routme administratwe matters currently 
occupying the bme of the Committee In addibon, it would probably be best to divide advisory 
functions between several committees, so that the load of essential services to the Center, such 
as organization of seminars, monitonng the quality of publications, promotmg linkages to other 
inshtutions, and evaluatmg traning needs and selecting candidates for traning -- currently all 
handled by the Sc~entific Committee -- be spread over a larger number of the Center staff Not 
only would such a committee structure spread the burden of these funchons, it would give a 
greater number of scienbsts a sense of involvement in the Center's management 

Recommendat~on #3: that the Head of the Center gwe careful attenhon to the 
suggeshons of the outgomg Saenbfic Comm~ttee members and use the occaslon of 
thew resignabon to cons~der alternatwe modaht~es for managmg and bemg 
adv~sed on sc~entdic research and related matters. 

2 The Research/Develo~ment Service [SRD) 

The mandate of the SRD sechon is to coordmate technology transfer research activities of the 
Center and to liase wlth supporting agencies It works through technology transfer evaluabon 
tnals, on-farm demonstrabons, traning and other linkage development activibes The large range 
of actwitles thls secbon performs include 



a coordinating and participating In rapid rural apprasals (Sondeosg) as well as analyzmg 
data and writing reports, 

b liaising wth the vanous sub programs and facilitating researcher managed on-farm 
diagnostic trials as well as working wth the programs to determine technologies to include in 
evaluation testmg, 

c conducting on-farm technology transfer evaluation trlals and working wth farmers on 
problems encountered In technology transfer as well as providmg feedback to the research 
programs on the acceptability of a given technology under evaluation, 

d coordinating extension demonstration trlals- thls entsuls working wth the DPA and 
extenslon agents to determine protocols for these trials and ensuring that protocols are followed 
correctly The SRD works closely wth reglonal and CT extension personnel through 
coordination of multidisciplinary team activrtles, 

e coordmating all CRRA Settat ~n-service trsuning programs, mcluding tralning programs 
for extension personnel and farmers, 

f coordinating all visiter actwties at the Center and handling the logist~cal 
responsibilities for students working at the Center, 

g coordmating all field day actmties sponsored by the Center and its varlous Stahons, 

h preparing technical bulletins for extenslon, Center brochures and other publications, 
such as covers for documents, 

1 coordinating all external linkages wth the private sector includmg any seed 
product~onhnd-use or other royalty agreements wth pr~vate companies, and 

J coordinating all SRD activlhes wth other INRA SRDs 

Due to the diversity and continual expansion of trruning, and linkage responsibillbes, the team 
feels that the this sectlon wll  experience difficulty in allocating sufficient tlme to research and 
evaluation of technologies coming out of the varlous research sub programs This 1s evident from 
the apparent lack of on-farm evaluahon tnals planned by this unit for the 1994 program The 
work plan has the SRD conducting only two technology transfer evaluation activities involving 
20 farmers, 10 for each project (One trial wl l  evaluate dual purpose barley vanebes under 

The term "Sondeo" refers to rapld rural appraisal, following a methodology 
developed In Guatemala, thus the use of the Spanlsh-language term 



20 farmers, 10 for each project (One trial wl1 evaluate dual purpose barley vaneties under 
gravng and non gravng regimes, and the other on evaluatmg two maize varieties) Both trials 
are being conducted in the CT Oulad Sad  Considering the amount of technologies being 
generated by the various research sub programs,thls appears to be a rather small number of 
activities at the evaluabon stage 

The team is in agreement wth the 1993 Scientific Review Panel assessment of task aliocabon 
wthin the SRD "Competition among tasks is likely to affect time allocated to each component 
and therefore induces a negative impact on performance especially ~f operabons outside 
technology development are not annually planned Linkage acbvibes and special emergencies, 
even when closely related to SRD mandate, are hardly executable when they are not in the 
working plan of SRD " 

A careful review of the activities and funcbons of this section should be conducted by the 
CRRA management It is not posslble to expect one program to take on all the assigned and 
proposed activities of this section 

Recommendation #4 That a technology transfer team be formed w~thin thls u n ~ t  
whose mam concentration would be on technology transfer actmbes. T h ~ s  team 
would cons~st of at least an agronomut, a forage production spec~ahst, a 
sociolog~st,and an economist The leader of thls team could also serve as the on- 
farm research tr~al coordinator for the Center to facil~tate the on-farm research 
activibes of the research sub programs (D~agnoshc tnals), the SRD (Venticabon 
Trials), and extension Service (Demonstrabon Tnals) 

3 On-Station and On-Farm Research 

One of the most important achievements of the DAARP has been the tra~ning of scientists 
and the changes in the institubonal culture to promote more field-oriented research, wth  farmer 
participabon in planning of the research and evaluating its results Yet the team believes that 
there is st111 much improvement that must be made in this direction Ideally, applied agricultural 
research should be a conanuum from laboratory and greenhouse research through on-stabon 
research to on-farm research and on-farm technology validation Our review of research actmbes 
suggests that the emphasis is still too much on the laboratory/greenhouse end of this spectrum 
One factor affecbng this balance may well be the fact that the CRRA Settat is the Center itself 
plus four field research stations, and that the Center is made up only of offices, laboratones and 
greenhouses, wthout research fields This means that all on-station, field research involves travel 
to one of the stabons This physical arrangement cannot be easily remedied, but every effort 
must be made to encourage scientists to do more work on the stations This involves both 
motivabonal mechanisms as well as budgetary provisions for travel 

Most important is the small proportron of research that is conducted on farmers' fields It has 
already been noted that the amount of on-farm research by the SRD seems inadequate This 



appears to be even more the case for scientists outside the SRD One of the inherent weaknesses 
of having a unit such as the SRD in any agricultural research rnstitutron is the tendency for 
scientists to feel that on-farm work IS being handled by that unit, and thus they tend to perceive 
less of a need to work on farmers' fields themselves Thrs tendency must be vrgorously resisted, 
since technology that has not been generated and val~dated at farm level is often not approprrate 
to the farmers' needs Furthermore, on-farm research provides an essentral feedback mechanism 
into the entire research continuum Scientists rn all sub programs should be encouraged to 
conduct both researcher-managed, on-farm technology generation and farmer-managed on-farm 
technology evaluatron 

Recommendatron #5 that Center management encourage and prov~de budgetary 
support for more on-stat~on and on-farm research by sc~ent~sts In all sub 
programs 

4 Planning; and Monrtorrng System 

To be efficient, a research instrtution must do thrngs nght To be effective, it must do the 
nght th~ngs The latter can only be accomplished if a an effectrve system for planning and 
evaluation of research is In place Thus an evaluation of progress made in institubon budding 
of the CRRA Settat must include an assessment of how research is planned and evaluated at the 
Center 

The purpose of a planning and monitoring system for agricultural research is to 

Develop a priorrtized research agenda that is consistent with national agricultural policy 
and goals 

Develop and manage annual project plans of work 

Develop an evaluation system that provides conbnuous feedback to the research agenda 
and to the project plans of work and provides an assessment of technology- generated 
impact 

This evaluation deals chiefly w t h  progress made in plannrng and monitoring at the CRRA 
Settat Such efforts cannot, however, be made in isolation The research plans of the Center 
must fit wrthrn the overall research plans of INRA, which must, in turn, respond to national 
policies and prroribes At the MAMVA level, the DPA has set national production prionties 
among commodrbes These have not, however, yet been translated into nabonal agncultural 
research priorities INRA and ISNAR are collaborating in this process In sprte of the absence 
of such national research priorities, progress has been made at the CRRA Settat in developing 
a planning and monitoring system This progress, and what remans to be done, w11 be 
discussed below 



a Development of a Prioritized Research Agenda at CRRA Settat 

A priorit~zed research agenda should be based on a long term plan for research, including 1) 
the development of a long-term research plan, 2) a statement of the objectives of each research 
program, 3) prioritizat~on of research actlvit~es, and 4) a mechanism for evaluatmg ach~evements 
and making mld-term adjustments (including verifiable indicators that specify the criteria to be 
used in measuring progress) 

INRA and ISNAR have collaborated to utillze Plannmg-By-Objective (PBO) to establish a 
research agenda, formulate and manage projects, and evaluate results INRA, wth the assistance 
of ISNAR, conducted two one-week workshops wth 60-70 sclenbsts from INRA headquarters, 
CRRA-Settat, and other CRRAs, on the PBO system The objectlve was to introduce the PBO 
system as a means of developing nabonal research goals and prlont~es These nat~onal-level 
workshops were followed by two triuning workshops at Settat, conducted by INRA headquarters 
and ISNAR staff These two workshops defined the three princ~pal farmmg systems (pasture- 
based, wheat-based, and barley-based) in the andoculture agro-ecosystem, and identified the 
production constraints for each At t h~s  point it became evident that the ISNAR PBO system was 
designed primarily for single crop research (as had been done, usmg the PBO system for ollves 
and Faba beans), but was less useful for establishmg a research agenda for an ecosystem wth 
multiple farming systems Since then, INRA headquarters and the CRRA Settat have worked 
together to develop a modfied PBO for mixed-farming enterprises 

Dunng the time penod described above, the Rural Sociology and Economics Sub Program 
was collecting data on the farming systems of the mandate area that resulted in the publicabon 
of "The Arldoculture Baseline Study and Farming Systems Typology" They were also 
conducting a rapid rural apprasal (Sondeo) of the C T Oulid Said Zone, and published a report 
on the constrants and programs for development of that area A strategic plan of research for 
the CRRA Settat for each of the three aridoculture farming systems was prepared in January, 
1993, based on informat~on from the two studies descnbe above and the judgement of senlor 
research sc~entists of the Center Program pnonbes, however, were not established 

In real~ty, ~t is usually not posslble to carry out all of the projects that have been ~denbfied 
as worthwhile, due to limita~ons of human, financial, and physical resources A pnonty-settmg 
process needs to be developed Part of this procedure should be a cost-benefit analysis for each 
project At first this w11 be a rough approxlmahon, but, through experience, the economists w11 
be able to fine tune thelr analyses and it wdl be of increasing value in the priority-settmg process 

b Development and Management of Annual Plans of Work at the CRRA Settat 

This involves the development of annual project plans of work which are consistent wth  the 
research agenda and Includes tasks, schedules, respons~b~l~bes, budgets, and on-farm tnals, when 
appropriate The CRRA Settat has selected the Logical Framework (LogFrame) methodology and 
software to strengthen the development and management of the research process The DAARP 



contracted wth Team Technologies, Inc to conduct train~ng in this methodology The rationale 
for utilizing the LogFrame was to strengthen project deslgns, increase collaboration among 
researchers, and increase access to outslde fundlng sources 

A series of workshops was conducted by Team Technologies whlch included introduction of 
the LogFrame system to 40 researchers, and follow-up workshops on budgetmg and scheduling, 
tramng of trainers, management and evaluat~on, and team budding All of the research actlv~tles 
in the 1993 annual work plan were submitted In thls form, but with varying degrees of 
completeness and consistency 

c Evaluation and Feedback 

Evaluation and feedback is a contmuous process and may be formal or Informal Formal 
evaluations ~nclude 

Annual project reports based on the annual plan of work The chief lnveslgator should 
evaluate the annual progress toward the long-term objective of the project/prograrn The 
feedback is usually Into the research process 

End of project reports should evaluate the project relatwe to the verifiable tndicators that 
specify the crlteria for measuring the success of the project If the project specifies on- 
farm trials, the results should be Included in this report Feedback should be recycled into 
the research process and the research agenda 

Impact studies on the d~ssem~natlon, utilization, and farmer benefits of technology 
transfer 

External evaluation of research programs Feedback would normally be to both the 
research process and research agenda 

Sondeo studies w11 reveal changes m farmmg practices, farmlng system changes, etc, 
wh~ch wll  be fed back to both the research process and research agenda 

Informal evaluahon would Include 

A mid-year Informal oral evaluation of the project plan of work between the chief 
investigator and the Head, or Deputy Head for Research if one IS appo~nted 

Researcher's visits wrth farmers who are cooperating wth on-farm trials 

Discussions among researchers To date the evaluahon of the Center's actlvlhes IS l~m~ted  
to external and lnformal evaluations Significant evaluat~on wll  not occur untd the 
Planning and Management System IS operational 



d Summary Observatrons on Planning and Budgeting at the CRRA Settat 

1) The mechanisms for establishing a research agenda are basically in place This 
includes PBO, the Aridoculture Baseline Study, and the Sondeo methodology Mssing is the 
feedback from annual and end of project reports and impact studies 

2) The task of setting pnoritles wthm the Center's research program needs to be 
completed as soon as possible Using the combined judgment of the Head of the Center and the 
Scientific Committee to establish pnoritres is better than having no pnoribes 

3) There is a cntical discomecbon between the research project plan of work and the 
budgeting process If this continues the researcher wll  view the development of the annual plan 
of work by LogFrame as an exercise in fut~hty and the project planning and management system 
w11 die on the vine 

4) The sub programs are useful for administration but the resources, including 
financial, should be allocated to the chief project investigators and helshe should be held 
responsible for allocatrng them in accordance wth the project's budget 

5) Sub program coordinators are elected and are subject to annual change This results 
in unnecessary discontinuities in leadership An alternative would be to have the sub program 
leaders appointed by the Head of the Center for a fixed penod of trme With a large number of 
young Ph D and M S researchers it would be advantageous that a senior researcher be appointed 
to this position (See Recommendabon # 2, above) 

6) The PBO and LogFrame exercises have done a very successful job of team budding 
which has resulted In collaborative research projects 

7) This development of realistrc budgets and the scheduling of actrvltres are the weak 
sisters of the annual project plan of work One-on-one trruning in their weak areas should be 
done This could be done in-house by CRRA-Settat staff 

8) The Planmng and Management System of the Center has all of the components 
necessary to successfully plan and manage a research program that wll  make a significant impact 
on the ramfed areas of Morocco and the world At present, however, it is very fragile Changes 
suggested above need to be made But, even wth these changes, the system wll need feed and 
care for 2-3 years before ~t becomes ins~tubonalized into the research program 

Recommendation #6 that CRRA Settat pnontize its research programs and 
projects as soon as poss~ble Cost/benefit analyses should take into account the 
affect of d~fferent pnce reglmes resulting from the current changes In overall 
nabonal economlc pohcres 



Recommendation #7* that the alloca~on of research resources be done by project, 
w ~ t h  the ch~ef mvest~gator as the budget offxer As budget officer helshe should 
know at the beginning of the fiscal year what resources are available for the 
project 

Recommendat~on #8 that special one-on-one training be given to researchers who 
are having difficulty preparing an annual project plan of work Speclal attention 
should be given to developing a realistic budget based on the resource needs of 
the activit~es 

Recommendation #9. that USAID and/or other donors and ISNAR continue to 
glve support to the planning and management function of the CRRA Settat until 
it is fully operational and integrated into the management structure 

5 Human Resources Management 

Effective management of human resources is important in any enterprise, it IS fundamental 
in a research institution It is people who generate the product of the CRRA Settat, and 
personnel costs that represent the largest component of the budget An assessment of progress 
in building the institution that is CRRA Settat must include an appraisal of whether sound human 
resources management has been developed In the Center 

a Needs Assessment One of the most important components of human resource management 
in agricultural research institutions is planning the personnel requirements in terms of the number 
and discipl~nary mix of scientists that are needed, and how many and what types of support staff 
are required to make the scientists most effective There is no evidence that planning of this 
nature has been done for the Center Rather the current staffing pattern appears to be the result 
of histor~cal patterns of INRA staffing, INRA and DAARP budget constramts, DAARP staff and 
INRA selection of disciplines for higher degree traming, and success of participants in completmg 
their education Ideally form should follow function, i e the human resource planning should 
follow program planning In the real world this is hardly ever posslble In the case of the CRRA 
Settat the current staffing pattern is not the result of systematic planning of programs and 
projects, based on a baselme study of farmers' needs This is still underway but not completed, 
as discussed above This is not to say that no planning went into the earlier assessments of what 
types of research was needed for drylands agriculture research and what disciplines would be 
needed to carry it out However, a better assessment of what is needed to do the job should be 
possible once the program planning has been done 

The ratio of Ph D -level scientists to other levels should also be appropriately balanced, wth  
each Ph D scientist supported by several lower level staff at M S , Bachelors and technician 
levels In this regard, the human resources mix appears to be relatively "rich" When all of those 
currently studying for PhDs return the Center wll  have a preponderance of Ph D -level scientists 
in relation to the other levels The balance w11 probably be shifted somewhat as Ph D -level staff 
trained under the project are transferred to other centers and are replaced by recent graduates at 



the M S level If this occurs it wll  represent a loss to the CRRA Settat of high level staff 
tramed under the project, but a solid contributron of the DAARP to improwng the mix at other 
centers Whether or not this happens, the most important imbalance in the human resources mix 
is the small number of staff at the technician level While it can be argued that the shortage of 
staff at this level forces the scienbsts to conduct field research themselves, rather than send a 
technician to the field, too great an imbalance represents a waste of time of highly qualified staff 
and reduces their total productwity 

Recommendatlon #lo that the staffing pattern be reassessed once the PBO 
process has clarified the hlghest prlorlty research areas. 

Recommendatlon #I1 that strong efforts be made to Increase the number of 
technlclans at the CRRA Settat 

b Funcbons and Relationships It is always important for staff to have clear understanding 
of what their job is and what their relatronships are to others wthin the organization This is 
especially in a the management of a complex maimx, as described above, in which individual 
scientrsts are responsible in vanous ways to different managers INRA and ISNAR have been 
cooperating for some years on this subject A product of this effort is an INRA manual 
"Mission et Fonctions des Postes " Recently the University of Arkansas has entered this area of 
work through a project to assist INRA in developing a Human Resources Development Plan 
This activity is financed from DAARP funds outside the MIAC contract The ArkansasDNRA 
team 1s currently working wth the Marrakech CRRA to determine the educahonal level and 
nature of actmty of all staff at that station, as a means of developing a better classificabon of 
personnel and job descriptions for all of INRA At the same time, the GTZ-funded project w11 
enable ISNAR to continue and expand its efforts in this field There is, obviously, a danger of 
overlap and confusion between the ISNAR and Arkansas efforts, yet the Arkansas study was 
requested by INRA, as was the expansion and continuahon of ISNAR's work under the GTZ- 
funded project 

Recommendatlon #12. that INRA, ISNAR, and the Un~vers~ty of Arkansas make 
every effort to ensure that related act~vates In the area of human resources 
management are complementary 

c Evaluatron and Rewards ISNAR and INRA have also been cooperating on the subject of 
personnel performance assessment Although official policies require formal evaluation for 
promotion, and permit the payment of bonuses for outstanding work, provided a transparent 
system is followed, the evaluabons are in fact usually perfunctory, wth  almost everyone 
confirmed to tenured pos~bons and promoted inespecbve of performance The system being 
developed wth  ISNAR's assistance attempts to be performance evaluabon to performance 
planning This represents progress m an important field, and the CRRA Settat should make every 
effort to be a leader mthin INRA in improving its evaluatron and reward system 



d Salarv Structure Trying to remam competitive in salary scales so as not to lose the most 
competent staff 1s a constant challenge for research institutions INRA has made strong efforts 
to achieve an attractive salary scale for its researchers In 1985 a new statute was adopted for 
INRA's personnel with a more attractive salary scale and a speclal class~fication for research 
sc~entists The comparative advantage for research was lost when MARA professional salmes 
were mcreased by 100% In 1986, making INRA's scale uncompetltive INRA salary levels were 
realigned with those of MARA in 1989 The CRRA Settat has a special problem in that is the 
INRA center w t h  the most scientists w t h  Ph D s, and the INRA salary scale, unlike that of IAV, 
does not provide for special recognition for education above the Engineer level Fortunately, a 
new salary scale for INRA, that overcomes this problem, has just been approved at all levels and 
requlres only officlal publication to become effective 

e Motivation Motivation of all staff IS a cornerstone of effectwe research leadership This 
1s a combination of management actxons that reduce negative factors ("de-motivators") and those 
that encourage and reward effective and dedicated work While inadequate, or non-compebtive 
salaries tend to be de-motivators, there is a limit to what can be done in this area When salaries 
are adequate, even if not all that would be desirable, other motivating factors can be more 
important than financial compensatxon Positxve motivators include a good working environment, 
w t h  adequate facilities and support staff, a sense of meaning and purpose to the work, 
recognttion for a job well done, and effectwe leadership that respects the worth of individuals 
and insplres them through personal attention The evaluation team was impressed that most of 
these elements are to some degree in place in the CRRA Settat The Head of the Center and the 
head of the Scientific Committee had recently completed six weeks of management traning by 
the USDAIOICD in which they learned basic management practices and leadership skills We 
note plans have been made, if the funds become available, to provide in-house management 
training to additional staff This would be highly desirable, as we note that there are still many 
complaints by scientists of poor communication and recognition from top management 

Recommendabon #13 That tramng be prov~ded In leadersh~p slulls, espec~ally 
for sub-program coordmators 

6 Gender Issues 

Five of the 38 scientific staff of the CRRA Settat are women, one of these received her 
higher degree traning, and two more received short term traming, under the project In addibon, 
two women are now studying in the U S under the contract 

Most research positions at CRRA-Settat could be filled by either men or women, but there 
are certain positions that are more suitable for women Collection of data on the role of women 
in farming systems can best be done by women In some areas women are responsible for 
livestock production and in marginal farming areas many of the men go outside the farm for work 
and the women manage the farm This underlines the Important role women scientists and 
technical staff in on-farm data collecbon and analysls 



Recommendahon #14 That equal opportun~ty cont'lnue to be gwen to men and 
women ahke for all pos~t'lons at the CRRA Settat, and that spec~al preference be 
glven to women for posltlons for whlch they are un~quely su~ted In the Moroccan 
context 

7 Budpets and Financial Management 

INRA's budget allocations to the CRRAs are classified into three categones salanes, 
operabons and capital The salaries component ("Salrure du Personel Titulaire") is pad  from 
INRAIRabat, and is an automatic function of the numbers and categories of salarled staff assigned 
to the CRRA and the salary scale The operations budget ("Credit de Fontlonnement") is made 
up of many h e  items (e g temporary labor, travel per &em, fuel, office supplies, etc) It is 
requested and allocated by CRRA by the major secbons in the Center In the case of the CRRA 
Settat these are Administrative Services, Overall Center Costs, Accounting Office, SRD, the 
eight sub programs, and the four research stations The capital investment component (Credlts 
d'Equipmement) covers the areas of construcbon, office furniture, specialized equipment, vehicles 
and land purchase None of the three major categories are fungible 

Figure 5 shows the evolutron of the CRRA Settat budget in the three categories from 1988 
through the projected budget for 1994 Longer-term trends for operabons and salanes are shown 
in Figures 6 and 7 A breakdown of the capital budget for 1988 through 1994 is given in Figure 
8 

The steep increase in operations fundrng approved for 1994 1s encouraging in that ~t 
demonstrates a wllingness of INRA and the GOM to at least p a r t d y  assume some operabonal 
costs previously covered by the DAARP, and to provide funding for a growng number of staff 
as participants return While this increase appears moderate in terms of what has been pad  for 
from DAARP funds, and many scientists fear that there wl1 not be enough funds for ~tems such 
as fuel and supplies after the DAARP is terminated, this issue must be viewed in a broader 
perspecbve The CRRA Settat must now face up to the realibes of compebtlon for scarce 
funding from which the project has, to some extent, shielded it in the past In this respect it is 
not doing badly, as the proporhon of the budget avalable for operations is better than found in 
most agricultural research ~nstitubons Furthermore, INRA officials informed the team that the 
increase in fundmg allocated to the CRRA Settat was made by INRA in spite an overall cut in 
the INRA budget, i e at the expense of reduced funding for other CRRAs Thus, whrle it would 
be desirable for the Settat budget be increased to make up all of the slack resulting from the 
phasing out of the DAARP, ~t must be recogmzed that there is a limit of what can be 
accomplished wthout causing a senous imbalance in INRA and the potential for jealousies and 
conflicts that this would cause INRA should be commended for the effort being made and 
encouraged to continue to provide sufficient fundmg to ensure the sustiunabllity of the progress 
made towards developing the CRRA Settat as an effectwe Center serving a wtal agro-ecosystem 

What is unfortunate, and, hopefully, only temporary, is the dramabc decline in the capital 
Investments budget The dh 1 85 mllllon allocated for 1985 1s what is estrmated as essentd to 



complete guest house construct~on already underway, restore the soil fertd~ty laboratory and 
restore the S i d ~  El Aldr Station This restriction 1s s a d  to be due to a shortage of funds for 1994 
It would ~ndeed be disastrous to the sustamabtlity of the CRRA Settat as an effectwe center if 
limiting capital funds to construction were to continue into future years As shown in Figure 8, 
these funds have been used in the past for equipment and vehicles, they must be allocated in 
sufficient quantity for such purposes soon in the future Even for 1994 t h ~ s  reduction is untimely, 
slnce some equipment is currently in need of replacement It is essential that, when the 
construction 1s completed, an adequate level be maintamed in the cap~tal investment budget to 
cover necessary equipment, vehicle and field equipment replacement 

Recommendation #15* that future INRA budgets allocate sufficient funds to 
provide for a reasonable rate of replacement of vehicles, farm machinery and 
scientific equipment, as well as such addit~onal equipment that may be requ~red 
by program growth 

The fiscal year for INRA is the calendar year The current budget planning and allocation 
for the CRRA Settat for a year begins in the middle of the preceding year w t h  a meetmg of the 
Head of the Center w t h  the sub program coordinators and station heads to discuss requirements 
Based on information received from them the Center Head subm~ts a budget request to INRA 
headquarters (for 1994, this was dated July, 1993) w t h  a jusQfication of increases requested The 
request is usually considerably higher than the Center expects to receive Towards the end of 
the year or early in the next, a final figure is approved Once this is approved it is assured, and 
payments are made monthly, based on a cash flow plan submitted by the Head When the budget 
1s approved the Head meets wth the same group described above and they drscuss how to 
allocate the reduced amounts Then each unit is informed of the amounts they have been 
allocated during the year The procedures depicted above are as described by the Head of the 
Center This contrasts markedly from what we were told by some sub-program coordinators, who 
complamed that they were only parcelled out funds on a month-to-month basis and did not know 
how much they would be receiving for the year Since we have no reason to questlon the 
veracity of either the Center Head or the sub-program coordinators interwewed, we can only 
conclude that there continues to be a need for better internal communications and clanficahon 
of authority 

The CRRA Settat plans to allocate funds in the future by project, rather than by sub program 
Accomplishment of this objective w11 require progress in two areas One is to complete the PBO 
process, described above, to establish priorities among projects that emerge from the planning 
process The other is to gain expenence in project formulation and budgetrng The project 
profiles we saw demonstrated that considerable improvement is needed In attaching realistic cost 
figures to planned activibes We commend the DAARP for the establishment of the pilot 
competitive grant program, in which $50,000 was made avaxlable for project grants based on 
proposals presented by scientxts to the Scientific Committee for review Last year 11 projects 
were presented, of which only 3 were recommended for approval by the Committee, even though 
funds for more were avaxlable 



Addit~ons to centrally-funded salary positions are allocated from a modest number of 
additional posts allocated to the Ministry based on requests from INRA Positions for returning 
participants are already included In the CRRA Settat allocation, as their salaries cont~nued while 
away for stud~es The personnel needs assessment, d~scussed above, should provide the basis for 
any future requests from the Center for addibonal posts 

8 Research Station Management 

The MIAC Project trained two persons in Stabon Management at the University of Arkansas 
They completed their Masters degree and recently returned to Morocco to resume their 
responsibilibes at two Stations Three participants studed station management for six months 
at CIMMYT and four spent six weeks In Nebraska studying station management Twenty-seven 
partic~pants attended a 5 day training workshop on Farm Tnal Design 

The evaluation team was able to visit each of the four research stations under the jurisdiction 
of the Andoculture Center at Settat -- Sidi El Aidi, Jemaa Rah, Khem~s Zemamra and Jemaa 
Sham In each case we were impressed wth the capab~lities of the Stabon Manager, no doubt 
enhanced as a result of the long andlor short-term traning in research statron management that 
each received The stations were clean, well kept, and the research plots appeared to be well 
managed It was not our ~ntenbon to cntrque in detad station operations or facilibes However, 
in the course of our short visits, we were nonetheless Impressed by the large amount of catalogue 
testing, seed mult~plicatron and commercial productron operabons going on relabve to manline, 
Settat-managed, applied research It seemed to us that the catalogue tesbng, seed mulbplicabon 
and producbon achvities were afforded a higher priority than the Center research program Given 
that the Aridoculture Center at Settat has no experiment stahon physically attached to ~ t ,  we were 
somewhat surprised at the relative dearth of expenmentabon going on at the four research 
statrons Th~s  may be due p&ally to the preference of scienbsts to work m laboratones, 
greenhouses and growth chambers at the Center, due to the physical separatton of the Center 
from the research stabons, discussed earlier It may also be due to emphas~s given to other 
funct~ons, such as seed multtplicabon, catalogue testmg, and commercial producbon, at the 
stations 

Recommendatxon #I6 that CRRA Settat research be afforded h~ghest prlonty 
amongst competmg acbnhes at the research statxons 

The evaluahon team also reviewed a very recent Scientific Review Panel Report (September, 
1993) which exammed research station management systems for the Settat Center We support, 
broadly speakmg, the recommendabons made See Annex G 

C PROGRESS IN HUMAN RESOURCE DEVELOPMENT 

By all accounts, the most valuable and long-lasting contnbutron of the DAARP to the 
development of the CRRA Settat, and INRA as a whole, has been the traning opportunities 
provided by the project A summary of traning prowded under the DAARP is given below 



1 Long-term Degree Training; 

Sixty four students commenced post graduate studies at U S universities under this project Of 
these 64 matriculations, seven completed their M S studies, worked at INRA, and returned to 
enroll in Ph D programs 

The current status of the part~clpants is as follows 

STATUS 

Completed M S 13 
Completed Ph D 18 
M S to be completed by 1213 1/93 1 
M S to be completed by 1213 1/94 2 
Ph D to be completed by 1213 1/94 12 
Ph D undetermined completion date 1 
Withdrew from program 1 
Terminated from program - 2 

TOTAL 64 

The distrtbution of participants for higher degrees, according to areas of study 1s as follows 

Area of Study 

Crop Breeding 
Crop Protection 
So11 Management 
Crop Management 
Crop Physiology 

Agric Mechanization 
Food Legumes 
Forages 
Rural Sociology & Econ 
Support Services (Biometry) 
Station Management 
Technology Transfer 
Terminated from program 
Withdrew from program 

TOTAL 



The sub programs to which project-sponsored Ph D staff are currently asslgned at Settat, and the 
year in whlch they received their degrees are as follows 

Name Sub Program Degree Date 

AMRI, Ahmed 
ARIF, Aberrahime 
BOUZZA, Aberrahime 
DAHAN, Rachid 
DERKAOUI, Mohamed 
EL BOUHSSINI, M 
EL MOUND, Mohamed 
ELYAMANI, Mohamed 
FARIH, All 
KARROU, Mohamed 
MAZHAR, Mohamed 
MERGOUM, Moharned 
NASSERALLAH, N 

Crop Breedmg 
Forages 
Soil Management 
Legumes 
Forages 
Plant Protechon 
Center Head 
Plant Protechon 
Plant Protection 
Crop Management 
Forages 
Crop BreeQng 
Crop Breeding 

Classificahon of these by year in which the Ph D degree was received 1s as follows 



2 Short-term Non-degree Tra~ning 

The distr~bution of Short Term participants according to areas of study is as follows 

Area of Study Number of Participants 

Stat~on Management 
Cereal Breedtng 
Computer Training 
Lab Technicians 
Pathology 
Research Management 
Cereal Agronomy 
Soil/Plant Analysis 
Soils Workshop 
Driver's License 
Entomology 
Soil Management 
Seed Multiplication 
Crops Management 
Communications 
In Vitro methods 
Electronics 
Agric Engineering 
Greenhouse Management 
Plant Pathology 
Nies Ops 
French Workshop 
Team TechnologyLog Frame 
MIAC Log Frame 
Farming Systems 
Rapid Rural Appra~sal 
On Farm Trlals 
Technology tramer of trzuners 
Sondeo Farming Systems 
Technology Management 

TOTAL 178 



The degree and non-degree training was distributed among the followng universihes The 
MIAC universihes are University of Nebraska, Oklahoma State Universlty, Kansas State 
Universlty, Iowa State University and University of Mlssouri 

Universitv Number in Trmning Pro~ram 

M A C  Universities 
University of Nebraska 
Kansas State University 
Iowa State University 
University of Mssoun 
Oklahoma State Universlty 
Non-MIAC Universities 
Colorado State University 
Others 

D IMPACT OF RESEARCH AND TECHNOLOGY TRANSFER 

As lndlcated earller, the goal of the project is to increase food producbon in order to meet 
the needs of Morocco's fast growng population and to improve the income of farmers wth small 
and medium-sized land holdings The project purpose 1s to establish a sustamable applied 
research capacity relevant to dryland farming systems and natural resource constrants of the 250 
to 450 millimeter ramfall region of Morocco and capable of providing technologies to lmprove 
farmer productivity All project outputs relate hrectly to the accomplishment of these 
insbtutional development or technology generation and transfer gods and objectives 

Although much of the work of the technical assistance group dunng at least 2/3 of the life 
of project was amed at technology generabon, it is the judgement of the evaluabon team that the 
insbtubon building accomplishments of the project to date outweigh the technology generation 
and transfer successes The Andoculture Center at Settat is a very young research insbtubon, 
wth human and physical capital, and management systems only now coming together in 
sufficient strength to begln to produce a flow of relevant research findlngs whlch can be 
developed into technologies wth impact on farmers' producbon and Incomes The knowledge 
generation, technology development, technology transfer, impact cham has not been fully 
mculated throughout the project, and st111 more needs to be done to insure that the last two links 
of the cham become fully operabonal 

Nonetheless, to the extent possible, this secbon wll  examine the technology generabon 
outputs to date and detad the impact of the research carried out at CRRA Settat on knowledge 
generated, technology developed, technology transferred and adopted, the producbon and income 
of target farmers and the sustamability of dryland agricultural producbon in the and and semi-and 
target areas It must also be noted, however, that the evaluabon team relled upon interviews and 
secondary data only, and had a short tlme m country to address this issue Furthermore, only 



now are CRRA Settat sclenbsts developing methodolog~es to assess the impact of Center- 
generated technolog~es We regret any omissions 

1 Knowled~e Generated 

The project has generated a considerable amount of knowledge about various aspects of 
dryland agriculture In the arid and seml-and zones of Morocco Thls accumulated knowledge 
about the agro-ecological zones and target commod~t~es has been well documented in numerous 
publlcatlons to date Although some of these are thesis and dissertation related, the project 
should be commended for the direct relevance of this research to Moroccan agriculture The 
decision to require Moroccan scientists being tramed at the Masters and Ph D level in the United 
States to do their thesis/dissertation work in Morocco contributed directly to this A list of all 
publications of the Settat Aridoculture Center appears in Annex H Many publications are in the 
form of bulletins, reports, abstracts and newsletters -- entirely appropriate for Center activities 
in the Moroccan context However, there are also a f i r  number of refereed journal articles, 
attesting to the hlgh caliber of the sclentlsts trained under the Project and to the management 
systems in place, whlch value both the rigorous, applled nature of the research program, as well 
as the equally important scientific underpinnings 

The knowledge generated thus far has been qulte diverse, reflectmg the wde-ranging mterests 
of a young and enthusiastx sclentlfic staff Thls enthusiasm and productmty should be 
encouraged However, there appears to have been little, if any, strategic planning based on sound 
diagnostic work done during the first half to 213 of the project The result was that much of the 
early research was not as tightly focused as it should have been, reducing the likelihood of 
Impact at the farm level 

Recommendat~on #17 that to enhance impact, future research programs be based 
on chent needs as determmed by baselme stud~es and sondeo-type appra~sals As a 
corollary to th~s, more effort should be taken to do such appra~sals on a regular and 
contlnumg basis, and more on-farm tnals should be undertaken 

2 Technoloev Generated 

For a research organization as young as the Arldoculture Center at Settat, there is a rather 
impressive array of research that has been developed into technology for Moroccan agriculture 
Technology can be defined as an agricultural pracbce, or group of practices, developed, tested, 
or adapted by research, and identified for possible release to farmers This review w11 be 
organized around Andoculture Center Laboratones, the lowest level unit responsible for research 
and technology generation Because of the complex nature of the INRA organizational structure, 
as discussed in Secbon 111-B-1 b research appears to be reported through laboratones rather than 
the sub programs of the Center 

a Soil Fertility Laboratory The Soil Ferhlity Laboratory was established in the early '80's 
Three stages of development can be discerned Dunng the period '82 through '84, the physical 



infrastructure of the lab was put into place and methods of analysis were tested and adapted to 
Moroccan condibons From '84 through '89, the research program was inibated and developed 
Dunng the penod from '89 to the present, the laboratory onented Itself to serving the analybcal 
needs of Moroccan farmers 

The man achievement of the laboratory to date has been the development of a soil test 
calibration research program designed to establish a rabonal and economic basis for fertilizer use 
in dryland farming Before the Center's sol1 test callbration program, ferhlizer recommendahons 
for cereals were uniform throughout the country, and were based only on the crop grown, e g , 
wheat, barley, etc Soil fertility research has demonstrated that nutrient deficiency, particularly 
nrtrogen, and to a lesser extent, phosphorus, is the key constrant to crop producbon in the seml- 
and and a r~d  areas, after water avalability Recommendations are today made based upon a 
number of factors including soil type, previous crop, and the level of soil nrtrate, rather than a 
uniform recommendahon by crop, as in the past This has been a major technology generated 
by the Arldoculture Center 

b So11 Phvsics Laboratory The Soil Physics laboratory was established in 1982, but has 
moved locabon at least once during its hlstory, and lost two project-traned Ph D s t a ,  which 
has had a disrupbve influence The lab seems to have functioned as a semce for the other 
researchers at the Center rather than been engaged in research amed at drrectly serving the 
farmer Given the importance of soil moisture management and eroslon In this agro-ecosystem, 
sol1 physics research should have gotten more attention than it has We have not been able to 
find speclfic technologies attributable to this lab 

c Weed Science Laboratory The Weed Science laboratory is a small lab wth most of its 
scientific staff currently In traning for their Ph D degrees The group has worked on the 
idenbfication of major weeds and their control in the cereals, food legumes and in fallow 
systems Beginning in '85, they did over 200 surveys of weeds in corn, chickpea, wheat and 
barley fields, and carried out more than 60 on-farm tnals They have also focused some attenbon 
on the control of wild jujube and buttercup, two important weeds 

d Food Legume Laboratory The Food Legume laboratory was established in 1983, wth 
the main goal of improving the producbvlty and quality of the principal food legumes (chickpea, 
lenbl and pea) in the arid and semr-and regons of Morocco Because of staff constrants and 
relahve importance, much less emphasis was given to pea than to the other two crops Slnce the 
pr~ncipal factors affectmg food legume production in semi-and and and locatrons are heat and 
drought, the Food Legume group stressed drought and heat avoidance through wmter planbng 
of chickpea and early matunty of lenbl Three chickpea variebes wth good gram size and high 
resrstance to ascochyta bl~ght assoc~ated mth the wet, cool condibons of the Moroccan wmter 
were registered in the official catalogue in '87 and '92 Four chickpea vanetxes were proposed 
for reglstrabon in '92P93 Three high yielding lend varieties mth good seed quality and 
resistance to rust were registered in the official catalogue In '89 



e Plant Patholorn Laboratory The Plant Pathology laboratory is relatively new, hawng been 
establ~shed in 1985 The pathology group has ident~fied the mam prevalmg diseases of wheat 
and barley, mapped their geographical distrtbution and severity, characterized the man fungi and 
Identified sources of resistance, some of wh~ch are being used in the wheat and barley breeding 
programs They have also identdied gram legume diseases as well as some sources of resistance 
to rust pathogens in lentils, peas and faba beans 

f Aancultural Ennineerinq Agricultural engineering research at Settat commenced in 1986, 
wth the goal of increasing the production of cereals and food legumes in the semi-and and arid 
regions of Morocco through the application of mechanizabon and improved farming practxes 
Since that time, the group has produced a tractor-mounted sweep, a tillage implement for ramfall 
retentron, an animal-drawn seed drill, a tractor-mounted seed drill, a tractor-mounted planter, a 
no-till seeder, a blade harrow, food legume production mechanization equipment, and stationary 
threshers Current thrusts include cereal crop establishment, food legume production 
mechanization, testing of low volume sprayers for the application of herbicides on wheat and 
multicrop stationary threshers 

g Foraae and Livestock Laboratory The Forage and Livestock laboratory was not 
established until 1985 It now has three Ph D scientists, unth three more in the pipeline The 
objective of the group is to develop adapted technologies to improve livestock produchon while 
protectmg the natural resource base in the arid and semi-arid areas of Morocco The man 
technologies developed are as follows cultural pracbces and seed producbon techniques for the 
annual medics, cerealflegume forage mlxtures (e g , oathetch, barleylvetch and barley/peas), crop 
rotations (e g , comparing wheatlforage wth  wheatlwheat and wheatlfallow), identrfication of two 
adapted perennial grass species (Phalans aquahca for the Abda region and Eragrostzs cuwula 
for the coastal region), phosphorus fertilization of weedy fallow to improve the legume stand, 
"Ley-farming" (cereallmedic rotation wth grazing) system, adaptation and utilization of forage 
shrubs, feeding alternatives for sheep during dry periods, and the development of a research 
infrastructure for forage quality evaluation 

h Cereal Breeding Laboraton The cereal breedlng laboratory commenced operations in 
1986, wth  the objective of developing new, improved cultivars or hybrids of barley, bread wheat, 
durum wheat, maize and tntlcale, adapted to the and and semi-and zones of Morocco Emphasis 
is on increasing yield potenbal, disease and insect resistance, quallty, drought tolerance, and dual 
purpose types Since 1983, more than 40 cultivars of these crops have been released by INRA, 
several of which were developed by the Aridoculture Center at Settat These have been mostly 
wheats, triticale and, to a lesser extent, barley Of particular importance has been the work done 
on Hesslan fly resistant cultivars of bread wheats and interspecific crosses to incorporate 
resrstance genes into durum wheats 

i Virologv Laboratov This currently one-person laboratory was begun in 1986, wth the 
objective of diagnosing, inventorying and monrtorlng of virus dlseases in the reference crops, 
assessing the economic importance of the diseases and determining means of control The major 



contnbuhon of the laboratory thus far appears to have been the identification of resistance genes 
agamst barley yellow dwarf virus in barley, dururn wheat, bread wheat, oats and tnticale 

J Entornolow Laboratow The Entomology laboratory was establ~shed in 1986, wth the 
objectwe of identrfying means of controlling the man wheat and barley insects (Hessian fly, 
barley stem gall mldge, stem saw fly, grey fly and Russian wheat aphid) Since then, the 
entomology group has studied the blology of these insects, estimated the losses due to them, 
identrfied an insecticide effective agamst the Hessian fly and the barley stem gall midge, 
identrfied 10 resistance genes In wheat to Hessian fly and five other sources of resistance 

k Crop Ph~siolow Laboratow This now large laboratory commenced operation in 1985, 
wth the objective of developing cultural practices adapted to the and and semi-arid areas of 
Morocco In addibon, the group was interested in calibrating and validatrng crop production and 
weather models to help orient research and assist in decision-making The group's research 
helped In defining technical packages for wheat, barley and corn in the target zones These 
packages were used In m t m g  techn~cal guides used by extension workers and farmers, and 
typically mclude recommendations for planhng dates, seeding rates, seeding methods and nitrogen 
application rates In addition, the group's work on establishing the morphological and 
physiological critena for drought tolerance in these crops is being used by the Center's breeders 
to screen adapted vanetres The laboratory is also now examining trats involved in heat and salt 
tolerance, as well as in nitrogen use efficiency 

1 Socio-Economv Sechon At the time of the inception of the Andoculture Center, there 
were no plans to develop agncultural economics and rural sociology experbse Socio-economics 
work was to be done through the IAV Hassan I1 group in Rabat It was not until '84 that socio- 
economic research began at Settat and not until '85 that the first INRA social scientist was 
recruited for Settat The objectwes of the program were to gather socio-economic information 
geared to the development and adoptron of technologies designed to minimize the risk of 
agricultural producbon in the and and semi-and areas of Morocco The man contnbutions of 
this group have been in stressing the importance of the farmer as the best source of relevant 
information about needed agncultural technologies, feedmg that informatron Into the research 
system, highlightmg the diversity of a farmer's needs and actrvibes and the part played by women 
and children in the rural economy Most recently, the work done by this unit, in cooperahon 
wth the SRD group, on a baseline study and farming systems, and on rapid rural apprasal 
(Sondeo), has been extremely important in the research priorihzahon process The work currently 
underway to develop a methodology to assess impact of Center-developed technologies is equally 
important 

3 Technolow Ado~bon  and Its I m ~ a c t  on the Produchon and Income of Tarpet 
Farmers 

This secoon IS much more difficult to assess and quant@ than the precedmg secbon on 
technology generabon As Indicated earlier, Center staff are just now developmg the 
methodology to assess impact of Center-developed technologies Most of the vanetal releases 



are still too young to have reliable data sets associated wth area under cultivation to draw out 
quantifiable conclus~ons abut technology adoption The difficulty In assessing the adoption of 
non-variety technology is even more daunting wthout extensive survey work, whlch has not yet 
taken place Based upon our rather extensive discussions, earlier reports and evaluabons, and the 
limited data that we were able to assemble, the evaluation team would like to highlight a few of 
the most promismg technologies produced by the Andoculture Center at Settat to date While 
some of these have been adopted to a certain extent already, others are coming along in the 
pipeline 

a Fertilizer Recommendations The soil test calibration research carried on by the Settat 
Center demonstrated that soil analysis prior to fertilization maximizes the economic benefits from 
the use of fertilizer by fine tuning the application recommendation The research also 
demonstrated conclusively that nitrogen is the major limiting nutrient to cereal crop production 
in the dryland region of Morocco, wth phosphorus deficiency somewhat less limiting Potassium 
was generally found to be sufficient Under normal rainfall conditions, the critlcal levels for 
wnter cereal productron are 50kgha of nitrogen and 5ppm phosphorus (25Kgha of P,O,) The 
expansion of fertilizer use has been an important factor behind the growth in output of common 
wheat, durum wheat and barley from the '60's through the '80's In the period since the 
establishment of the Settat Aridoculture Center, nitrogen use in terms of kgha in the rainfed areas 
of Morocco has increased by 13%, while phosphorus use has increased by 46% Although the 
average applicat~ons are still well below recommended levels, we conclude that cereal yield 
increases have taken place due to the work of the CRRA Settat and that farmer incomes have 
been positwely affected 

b Bread Wheat, Durum Wheat. and Barlev Vanety Development Since its inception, the 
Aridoculture Center at Settat has produced 12 new bread wheat varieties, 12 durum wheat 
varieties and 7 barley varieties Two new bread wheat selections (BT88P401 and BT90E112) 
are resistant to Hessian fly, rust and septona and have a higher yield potential and better seed 
quality than the earlier released "Saada" varlety They are adapted to the dner Abda and Chaouia 
regions One of these was released in 1992 Other bread and dururn wheat vmebes, and barley 
vaneties wth  high yield potential and disease resistance have been selected by Settat sclenbsts 
and are ready for on-farm trials 

Recommendation #IS: that on-farm trlals for promlsmg new vanebes be speeded up 
to enhance the technology transfer process Vanebes and other technologies appear 
to be backlogged In a queue awalhng elther SRD staff bme or resources to move 
them into on-farm trials 

Recommendahon #19: that dunng the two years of catalogue testmg, yet-to-be 
released vanetres be tested In researcher- managed on-farm diagnoshc tnals This 
would insure some farmer feedback to the researchers 

Recommendahon #20 that INRA and the MAMVA work together to achieve a 
revislon of the catalogu~ng procedures so as to permlt inclusion of unlisted vanebes 



In farmer-managed on-farm tnals dunng the catalogue testmg stage This would 
encourage plant breeder contact with farmers and strengthen positwe feedback 
loops, and ulhmately enhance lmpact 

Two dual purpose barley vanet~es, Tamelalt and ACSAD 176, are currently in on-farm tnals 
and have the potent~al to have cons~derable lmpact on farmers Income Both vaneaes are 
resistant to some fol~ar d~seases, but unlike the tradihonal barley varletles, have the ablllty to 
produce significant amounts of gram after granng (Barley grazed at the t~ller~ng stage 1s h~ghly 
nutritious, with crude protem content of 20-30% on a dry weight basis) Even after 
clippmg/grazing, the improved Settat varieties produced 25% more than the standard barley check 
vanety S~nce a large number of farmers In the seml-and agrlcultural reglons of Morocco graze 
the~r an~mals on barley In the wnter when feed 1s In short supply, t h~s  technology has the 
potentml for s~gn~ficant impact 

c Winter Grown Ch~ckveas The advantage to growng chickpeas In the wnter rather than 
the sprlng derlves from the longer growng season and higher amounts of mo~sture At the same 
ome, the man constrants to wnter ch~ckpea culhvahon are the h~gher incidence of Qsease due 
to the mcreased pathogenicity favored by wet and cold environments A variety mtroduced by 
Settat, ILC 195, wth good ascochyta resistance, faded to be adopted by farmers because of small 
seed slze Based on that experience, Settat sc~enbsts tested and released two new urlnter ch~ckpea 
varieties wth good tolerance to ascochyta, but wth more acceptable kernel size These are 
currently under diagnosbc tnals on farmers' fields, and have the potenaal for s~gn~ficant ~mpact 

d Agricultural Machinev A few potentmlly important ~mplements have been developed by 
the agr~cultural englneenng group at Settat, wth strong collaborafion from the private sector An 
an~mal drawn gram dnll was patented by the Center and then tendered to a local pnvate sector 
equlpment manufacturer based in the c~ty of Settat, for manufacture and extens~onfsales 
Unfortunately only about 25 of the dnlls were produced and thus far they have not been 
adequately marketed, in the oplnlon of the Center engineers who developed the ~mplement A 
large, tractor mounted seed dnll has been designed by Center staff and a prototype is now bemg 
fabricated by another prlvate sector firm in Casablanca This has commercial potenbal, but, if 
taken up, wll  have lmpact among the mehum to large farmers in the dryland reglon Finally, 
and potenaally most important, 1s the work belng done on a no-all planter Although the 
evaluation team has some queshons about the appropnateness of des~gmng and producmg such 
equlpment here, rather than importmg, testmg, and modifymg, if necessary, already commercially 
avarlable machmery, there is no doubt about the ~mportance of no- or minlmum-t~llage technology 
for mo~sture management In the a r~d  and seml-arrd areas of Morocco 

e Ley Farmme; Ley farming is a year-to-year rotation system of grazed annual med~cs wlth 
cereal crops Med~c is a highly product~ve self-regeneratmg annual forage legume whlch fits in 
well with the annual crop rotahon system found in the target zone It has the addltlonal benefit 
of providing nrtrogen to the follomng cereal crop Dunng the '89/'90 penod, farmers purchased 
50,000 kg of seed m Settat provmce alone, enough for about 3,300 hectares 



4 Imvact on the Sustalnablhtv of Drvland A~nculturai Production 

A number of technologies developed, extended and/or In the pipeline wll  have a positive 
effect upon the sustamabillty of the dryland agricultural product~on systems in the arid and semi- 
arid zones of Morocco Selection and breeding for resistance to a wde  range of disease and 
insect pests of the target crops wll  reduce the use of chemicals in the farming systems The 
work of the soils group on fertility management wll  lnsure that fertilizer overuse or inefficiency 
does not take place This work w11 be enhanced by the collaboratwe research planned wth  the 
Soil Management CRSP (USAID Collaboratwe Research Support Program) A joint 
Memorandum of Understanding has recently been signed, and a workplan agreed to for 
collaboration in soil and water management research between INRA (at the Andoculture Center), 
IAV, and the CRSP (USDA and Washington State University) The work on minimum or no- 
tillage wll  improve soil physical propemes, including structure and water holding capacity, and 
w11 have a positive effect upon erosion and runoff The work of the forage and livestock group 
on range ecosystem management to reduce the incidence of overgrazing wl1 also be beneficla1 
to sustainability of such pastoral systems 

Notwithstanding these contributions to the sustamability of dryland agricultural production 
systems, the Aridoculture Center at Settat has probably pad too little attention to ecosystem 
sustamability and natural resources management issues We have, for instance, found llttle 
evidence of any concerted effort to develop an integrated pest management program at the Center 
Although overuse of agricultural chemicals has thus far not been a major problem, this has more 
to do wth the reluctance of farmers to invest in a very nsky business -- dryland farming In arid 
and semi-and areas -- than of any alternate systems approach developed by the Settat Center 

Recommendatlon #21 that the Andoculture Center at Settat conslder developmg 
a program In Integrated pest management and attempt to lmk up wlth other 
mstltutlons that may be able to provlde assistance and collaboration In t h ~ s  
Important area 

In our travels through the arid and semi-and target area of the Center, the evaluation team 
often observed cultivation running up and down slopes, rather than across the slope or on the 
contour There may be Important underlying causes for the neglect of this obvlous practice, these 
need to be studied To the extent that such prachces can be more fully employed, they wl l  have 
a positive effect on soil and water conservation 

Recommendatlon #22 that the Center work w ~ t h  the DPA's to study why contour 
farmlng IS not used more extenswely, and to promote contour farmmg technology 
wherever appropnate to the farmers In the target zone 

The sustamability of the natural resources base must be factored more centrally into research 
rumed at increasing production in the and and semi-md areas of Morocco 



Recommendahon #23- that, when designing research programs, explrc~t d~scussron 
of the environmental ~ssues assoc~ated w ~ t h  the projected technology be requlred 

E PROGRESS IN DEVELOPMENT OF EXTERNAL LINKAGES 

1 Linkages wth  Extension and Development Institutions 

The DAARP project and the CRRA Settat Center got off to a relatively slow start In formlng 
~ t s  linkages wth extenslon and development This is because over a large part of the llfe of the 
project, major emphasis has been placed on agncultural research (m many cases, 
d~ssertation/thes~s research) and the linking of the Center research programs to development needs 
of farmers received little attention from the project until the late 80's early 90's 

Another complicatmg factor is that the official mandate to disseminate agncultural 
technologies to farmers IS In the hands of the government Extension and Cooperatwes Division 
and the regional DPAs Research and extension have not been well Integrated in Morocco 

The operation of the present extension system allows neither effectlve or permanent feedback 
of lnformat~on from farmers to extenslon workers and researchers nor constant adaptahon of new 
recommendations to farmers' needs 

As part of the restructuring efforts implemented by the World Bank Research and Extension 
Project, ~t was suggested that a linkage group be formed wthin INRA to transfer technologies 
to the extension service and have a mechanism for feedback from farmers At the INRA level, 
the SRD was created in 1988 SRD is now found at all elght INRA regional centers 
Technology transfer does not as yet have any official status in INRA, and exists only at Settat 
(see sechon on TT) 

SRD at CRRA Settat is mandated to provide the interface between on-staaon research and 
farming condbons as well as insuring the liasons reqmred wth agncultural development 
agencxes and pnvate busmesses 

In implementmg the above mandate, SRD has organized a sequence of technology teshng and 
evaluabon on-farm actmaes 

a Diagnosbc on-farm researcher managed tnals-these trials are managed by the vanous sub 
programs and are useful for ~denhfying limihng factors to crop production in vmous 
environments of the project zone They are also useful for gemng feedback from farmers 
about the technology being tested 

b Evaluatton verificatton-on-farm farmer managed trials are conducted as a collaboratwe 
effort with extension and farmers The farmer manages all aspects of the production and 
provldes feedback to the SRD 



c Demonstrations tnals are carried out by extension in collaboration w t h  SRD researchers 
and the last step before technology transfer 

d Impact assessment is carried out to insure the flow of information needed for technology 
development 

The liaison functlon is achleved through provision of training, information, and advice to 
extension agents and farmers as well as the promotion of agricultural mnovations and research 
services offered by the Center 

Through a large number of training actlvihes funded by the DAARP, the Center, through the 
SRD, has been able to greatly increase and improve its linkages w t h  extension and the farming 
community The Center has sponsored trstlning of extension personnel at the regional and CT 
levels Center scientists serve as member/advisors on the multidisciplinary teams at the DPAs 
of Settat and Safi and Oulad Said C T level A rapld rural appraisal (Sondeo) carned out in 
Ouled Said In 1992 has provlded a useful tool for priontmng research and lnvolved members 
from research, extension and farmers The use of Sondeos can be a valuable tool to incorporate 
the needs of farmers Into the research agenda 

2 Llnkanes w t h  Educational Institutions 

a INRA has an agreement w t h  IVA, ENA, CRRA-Settat and the Science faculhes of the 
Universities of Marrakech, El Jadida, Meknes, and Rabat to exchange information, act as Ph D 
advisors, act on PBO examinations, cooperate on research and give lectures 

b INRA has an agreement w t h  ICARDA that includes CRRA Settat, ENA, and the 
research ~nshtutes of Algeria, Tunisla and Libya to cooperate on technology development, 
evaluation and the impact of new agricultural technologies 

c CRRA Settat has a collaboratwe agreement on Tropical Soil Molsture and Management 
with Washington State Universlty and USDA 

d CRRA Settat has a proposal wrltten for a collaborative relationship w t h  Colorado State 
University to improve CRRA comrnunicahons 

e CRRA Settat has an agreement w t h  Kansas State Universlty, Purdue Unlvers~ty, and 
USDA for Hessian fly and Russian wheat aphid contact 

f CRRA Settat has subm~tted a proposal for funding a collaborative relatlonsh~p for soil 
conservation techniques w t h  Colorado State Universlty 

g CRRA Settat 1s wrihng a proposal to establish a collaborative relationship w t h  the 
Unlverslty of Nebraska on soclo-economic impact assessment 



h CRRA Settat 1s wrrttng a proposal for a collaborative relationship for irrigation 
technologies wth the Un~versity of Nebraska 

1 A memorandum of agreement has been slgned by USDA, INRA, and IAV for 
collaborative research on national resource base issues 

J Unrverslty agncultural students from IAV, ENA, the Univers~ty of Eljadida and the 
University of Marrakech do then senior year research paper at the CRRA-Settat There are 
currently about 20 such students at the Center This 1s a valuable lmkage activity, since it 
provldes opportunity for students to do more applled research than mlght be possible at the 
respectwe universities, and also contributes to the solut~on of dryland agncultural problems 

k Each year 5 to 6 women students from Ecole Chaouia Girls Agncultural Technical 
School (post secondary, 3-year) do 5 to 6 months of work and trarnlng at the CRRA-Settat 

1 Each year 6 to 10 students from other agricultural technical schools do 5 to 6 months 
of work and tralnrng at CRRA-Settat These may be male or female as the technical schools are 
co-ed 

m Each year some students from the 3 year Instttute of Technology at Settat spend 3 to 
4 months in prachcal trarning tn auto repar, electrical work, computer operations or refngerabon 
at CRRA-Settat 

3 Linkages wth the Private Sector 

The project has made strides in forming linkages wth the Moroccan pnvate sector In t h ~ s  
regard, the CRRA Settat has manly been working wth the seed sector, the farm implement 
manufacturing mdustry, and agricultural chem~cal firms 

In the seed industry, the private firm Benchsllb L~m~ted, through ~ t s  Marosem Co has been 
working cooperatively wth INRA and the Settat Center In vanety selectton and evaluabon 
Recently the company has won the exclusive nghts to produce the INRA developed wheat 
vanety, Tilila, in an open bid inlbated by INRA The company has agreed to pay INRA a royalty 
of 40,000 dlrhams for t h~s  right and a pays a fee for each qumtal of seed sold 

An mterestmg pomt about this company is that it also 1s conducting ~ t s  own pnvately funded 
research program and has had developed vanetres accepted m the Vmety Release Catalogue , 
e g, wheat vanety Mouna This is an encouragmg sign that a local pnvate company is taking an 
actwe part m vanety research and development 

Gwen that the GOM has ~nsbtuted major reforms and liberallzatron measures whlch has 
allowed pr~vate companies to bld on vaneties developed by INRA, it is antmpated that the 
prlvate sector wll  play a more important role in technology dlssemmatron in the future 



Recommendahon #24 that more INRA-generated materral be offered for open publ~c 
bld, as the prlvate sector IS generally more efficient in producrng and drstnbutmg 
them products than the large parastatals. In addit~on, mcreased compehtion for 
INRA developed materlal could allow for Increased royalty fees. 

The company IS also using CRRA research statlon land to Increase seed of INRA and 
company varieties In this arrangement , INRA and Benchaib have worked out a profit sharing 
system 

There are several different types of revenue generatmg acbvitles being undertaken by the 
CRRA Settat These Include royalties for new varieties as mentioned above, sales of general 
production on field research station land and leasing land to the private sector or other 
organizations 

Under current Moroccan financial regulations, neither the research stations nor the Center are 
able to retain the revenues generated from these types of activities and they must be sent to 
INRA Rabat This has resulted In very little incentive for the Statlons to give the required 
attention needed to produce quality crops and control costs 

Slnce the actual cost of production, other than the direct out of pocket expenses, are not 
known, it 1s difficult to calculate whether this is a significant revenue generating activity 
Administrators at Rabat indicated that revenues from seed sales and other revenue generatmg 
activities account for less than 10% of the operating budget 

Recommendat~on #25 that an economrc analysrs be conducted on the feaslb~lrty of 
usmg field research statron land for revenue generat~on Thls analysrs should include 
all d~ rec t  and ~ n d ~ r e c t  costs Incurred In the productron of the different crops 

If done wsely, revenue generating activities such as these could help offset the cost of operating 
the field stations and offer a hedge agamst reduced financial support from the MAMVA 

The agricultural mechanizabon sub program has enlisted private sector participabon in the 
construcbon of the animal seed dnll RIAM, a private company has produced 25 dr~lls, sold 
malnly to the extension service for demonstration purposes The Farm Mechanizafion program 
has indicated that the construction of the equipment by this company was somewhat inferior and 
that the company has not aggressively marketed the drill 

Recommendatron #26 that thrs sub program contrnue to follow up on why the 
company has not marketed the equrpment. They should also should contact any 
purchasers of the dnll and survey thew oprnrons on its performance 

In cooperation wth IAV, a tractor-drawn seed drill was designed and shop plans given to 
COMICON, a large agricultural machinery sales and implement manufacturing firm, to produce 
a prototype model The cost of producing the prototype was covered by the company and the 



evaluabon wl1 be handled by the CRRA Settat Farm Machinery Sub Program This type of 
collaboratrve effort should be commended and used a model for future collaborative efforts 

Two members of the team had the opportunity to meet with COMICOM company officials 
in Casablanca to discuss their opinions on the feasibility of producing and selling a Moroccan 
dnll at this tlme They showed the team several imported drills whlch they currently sell which 
would cost only a little more than the estimated cost of the locally produced model If given a 
choice, they were sure that the farmers would go wth the ~mported model which had proven 
reliability and quallty Also they were unwlling to make a large financial investment to produce 
a large number of indigenous machines (which would be necessary to bring down cost per unit 
and increase uniformity and quality control) given the uncertamty of the market This indicated 
that they saw little chances of pursing manufacture of more units in the future, but were wlling 
to cooperate closely wth the project in evaluabng the performance of their prototype model 

Unfortunately it is doubtful that the machinery developed by the project wl l  compete 
effecbvely wth the machinery imported and sold by the larger farm machinery firms However, 
there may be a niche for the animal tracbon dnll for hillside farmers 

INRA has been retamed to perform the tests required for labelling before agricultural 
chemicals can be released m Morocco The work has involved msecbcides, herbicides, and 
fungicides and has been performed for BASF, Rhone Poulenc, Bayer, Ciba Geigy, CPCM, and 
SIF (ICI) 

4 Linkages wth Institutions External to Morocco 

If the CRRA Settat is to be sustamable, it must mantam the level of quallty of the scientrfic 
research which has been generated dunng the life of the project, The Center has been able to 
obtsun a increasing number of grants and research projects whlch w11 allow the insbtute to 
contmue to develop external linkages and conduct collaborative research acbvlties wth 
~nternabonally respected insbtuaons and other nabonal programs wth mutual interests The 
Center has developed and mantamed the followng linkages wth insbtutions outs~de of Morocco 

a ICARDA The Internabonal Center for Agricultural Research in the Dry Areas 
(ICARDA) remans the strongest mternabonal center link wth INRA and the CRRA Settat 
Currently there is one ICARDA scienbst, located in Meknes who has been working closely wth 
the national program in cereal breeding Contacts and collaborabon between CRRA and 
ICARDA scienbsts have been established on chickpeas, lenbls, and faba beans These strong 
lmkages have resulted in-country traning programs, several internatronal workshops,and a Soil 
Test Calibrahon workshop Many CRRA scienhsts have visited ICARDA in Syna Gwen the 
similarity in ecosystem mandates between ICARDA and the CRRA Settat, and the growng 
capabilities of the latter, Morocco, through this Center wll  be able to provide a strong partner 
in regional networks promoted by ICARDA 



b Remonal ProgramdMa~hreb Union In 1988, Morocco, Mauritania, Algeria, and 
Tunisia formed a cooperative agreement known as the Maghreb Union Negotiations between the 
countries have resulted In the format~on of an agricultural research network (MUtTRAM), the 
Reseaux Thematiques de Recherche Agricole au Maghreb The INRA Secretary General (who 
was the former head of the CRRA Settat) serves as the Reg~onal Coord~nator for thls actlvity 
Linkages with the Center have included a MUITRAM sponsored Hessian fly workshop held in 
1989 at the CRRA Settat and a workshop on Farming Systems held in Casablanca In 1989 

c CIMMYT H~storically, INRA cereal breeding programs have mantamed close contacts 
wth CIMMYT through exchanges of genetic mater~al and in tranlng personnel in plant breeding 
and research station management Two of the CRRA field station managers received the course 
In Research Stabon Management 

Recommendatlon #27 that INRA, through ~ t s  Arldoculture Center at Settat, contrnue 
and strengthen ~ t s  reglonal and lnternatronal lmkages In the area of dryland 
agnculture research 

d The "Desert Summit" In our discussions in the Royal Cabinet, we were informed of 
a meetmg that took place recently in Casablanca of the Steering Committee for a Desert Summit 
This was based on an initiative that originated in a conference held earlier in San Diego, 
Callforma by the San Diego Foundation through the Fred Hanson Institute The purpose of this 
initiative is to promote regional cooperation on vartous desert issues Unfortunately, the San 
Diego conference reportedly did not involve persons wth agricultural expertise The Casablanca 
meeting had as its purpose the sett~ng up of and international program on research and 
development in dryland areas (apparently for discussion at the Desert Summit), but, apparently 
did not involve anyone from INRA At the same time INRA is planning a workshop on Dryland 
Agriculture in the near future Some observers feel that the Desert Summit (which has the 
support of several heads of state) and the related proposal for an international program on dryland 
agriculture is stdl too heavily based on a one-way flow of technology from the Ben Gunon 
university, and that other countries in the region also have a lot to contribute With the strength 
in dryland agricultural research that has been developed through the DAARP, Morocco can be 
an important player 

Recommendatlon #28* that INRA and the CRRA Settat staff be lnvolved In future 
drscuss~ons on the Desert Summ~t proposal for a program on research and 
development for dryland areas, and that efforts be made to avo~d duplication 
between these rn~tlatwes and the forthcoming workshop on dryland agnculture. 

5 Grants and Collaborative Research Linkages 

ICARDAADRC Project (Morocco-Turkey) Package for Agro-Ecological Characterizatron 
(PAC), 1990-1994 This project has a total budget of 137,000 dhs, wth 62,895 dhs for INRA 
and 74,965 dhs for DMN (to be managed by ICARDA) The PAC is a computer simulation 
which allows researchers to esbmate potential production based on meteorolog~cal events during 



the cropping season, varlous physical factors (soils, topography, etc ) and other variables 
Natlonal coordinators are El Mourld Mohamed, CRRA Settat and Ben Arafa, DMN 

ICARDA/IFAD Magreb Transfert de Technologle Project The first phase (1 989- 1993) had 
a budget of $178,000 managed by IFADACARDA The second phase (1993-1995) has a budget 
of $175,000 to be managed by AFESD/IFADhCARDA This is a regional research and 
technology transfer Project mmed at increasing barley, food legume and Livestock production in 
North Africa The National Coordmator for Morocco is El Mound Mohamed, Head of the 
CRRA Settat 

EECANRA Morocco Study on Salt Stress and Barley, 1990-1994, \nth a budget of 443,446 
dhs The National Coordinator is Am~r Ahmed, CRRA, Settat 

TSMM/CRSP/CRRA, SettathAV Hassan 11, Soil Water and Land Strategies for Sustamable 
Agricultural Growth and Development in Morocco, 1993 - 1999 Thls collaboratwe project has 
a budget of 2,301,000 dhs, managed by IAV, for the first year, of whlch 450,000 dhs are 
allocated for the CRRA Settat Thls study is a collaboratwe support activlty to identify problems 
in managing natural resources Nahonal Coordmators are Bendaoud Lahbib, CRRA Settat, and 
Rachl Doukkall, IAV 

UNDP/Morocco, Algena, and Tunisia 1991 -1 995 Thls project has a budget $1,070,803 for 
the three countries for the length of the project It involves a dlsease survey and germplasm 
enhancement of cereals and food legumes in the cooperatmg countries The Nahonal Coordinator 
1s El Yamnal Mohamed UNDP, Rabat 

The above collaborattve research actrvit~es would indlcate that the Center has and 1s 
continuing to establish its credlbillty as a vlable national arid land institute 

Recommendation #29 that INRA contmue pursulng further lmkages to allow not 
only revenue generabon for conductmg research, but also for lncreaslng the flow of 
~deas and knowledge from outslde 

F INFRASTRUCTURE DEVELOPMENT 

1 Status of Construchon 

At the time of the Wd-term Evaluabon most of the construction of laboratones and office 
facilibes at the CRRA Settat had been completed The followmg were sfill under construcbon 
biotechnology research budding (shell partrally finrshed), agrrcultural chemrcals recephon/ storage 
center (90% complete), agricultural mechanizabon center and headquarters motor pool facility 
(75% complete), plant breedmg research center (80% complete) and technology transfer center 
(80% complete) In ad&bon to these buillngs at the Center, construcaon was proceedmg on an 
INRA guest house and recreattonal facillty in Settat across from the new university By 
December, 1993, all of these had been completed, except for b~otechnology research bu~lcfing 



(expected to be completed by March, 1994) and the guest house (expected to be completed in 
April/May, 1994) All of the construction has been paid for from the INRA budget, and the 1994 
budget includes provision for completion of the two bulldings whose construction is still 
underway The Center plans to request funds to construct a laboratory for animal science 

2 Sultabll~tv of Facilities and Equipment 

The evaluation team was, in general, favorably impressed by the appropriateness of the 
facilities and the equipment The 
buildings are adequate and modern, wthout being ostentatious, if anything, they are on the 
modest s ~ d e  The same could be s a d  for the scientrfic equipment and farm machinery, w t h  a 
few possible exceptions The relatively large number of precision plot plantinglfertilinng 
machmes are very useful labor-saving equipment, and the Wintersteiger precision cereal 
harvesters are of highest quality, but both sets of field equipment are very expenswe and need 
to be properly used and maintamed The team agrees with the recommendations of the 
September, 1993 Scientific Review Panel on this subject (see pages m i  and xiv of Annex G) 

We wonder about the need for the controlled environment growth chambers, given that they 
are so difficult to maintam -- and useless when electrical power fads Obviously some of the 
research is best done under controlled conditions, but more could- be done in the greenhouses if 
they could be provided w t h  the facility to be heated in wnter The evaluabon team was told 
by some scientists that more growth chambers are needed, but we advise caution in addlng to the 
mamtenance problems and the attraction of doing work in growth chambers rather than In the 
field that would result 

3 Remmninrr Needs 

Although not able to make a thorough assessment of needs for additional equipment or 
facilities, the team was surprised that no provision had been made for emergency, stand-by 
electrical power A small plant to provlde power to the most essential facilities (e g greenhouse 
fans, growth chambers, cold storage) is an essential facility for research stations In areas that 
experience frequent power outages UPS (uninterrupted power supply) equipment would also be 
hlghly desirable for computers Since one of the chief reasons for greenhouses is to be able to 
grow plants the year around, it is essential that they be heated in the wnter 

Recommendation #30 That a stand-by electrical power plant and heatmg facll~tles 
for greenhouses be glven hlgh pnor~ty for future procurement 

G STRATEGIES TO ACHIEVE INSTITUTIONAL SUSTAINABILITY 

Work that USAID commissioned over the last five years on institubonal and financial 
sustalnabil~ty has focused on institutions as systems that functron in relabon to thetr 
environment, as entities whose organizatronal structures and procedures must match the tasks, 
products, people, resources and contexts they deal wth ,  and as settings where economic and 



pol~bcal relabonships lntertvvlne to create varying incentive patterns Out of this work has 
emerged a definition of sustamb~lity as the abil~ty of an inst~tution to produce outputs that are 
suffic~ently well valued by beneficraries (users of the goods and/or services produced) and 
stakeholders (actors other than users wth an interest in what the instrtution does) so that enough 
inputs are provided to conhnue responsive performance Institufional sustamabrlity therefore 
depends upon mantaming responsive output flows (h~gh quality and valued goods and services), 
cost-effective goods and services delivery mechanisms (organizabon and management), and, 
resource flows (recurrent costs, capital investments and human resources) 

1 Responsive h t p u t  Flows 

The outputs of an agricultural research system are the knowledge generated and technolog~es 
developed and ulfimately transferred to the system's beneficlanes -- the farmers and extension 
agents of the arid and semi-arid zones of Morocco, and to the other stakeholders -- INRA/Rabat, 
the Ministry of Agriculture, the M~nistry of Finance and the donors W~thout such valued 
outputs, the Aridoculture Center at Settat wll  not be sustamable 

T h ~ s  conclusion was reinforced at a meetmg the evaluation team and USAID staff had w~th 
the Min~ster of Agnculture After hemng about the many laudable insbtubonal development 
accomplishments of the project -- staff tramed, facil~bes constructed, management systems In 
place -- the Mlnister asked about technologies the project produced to help Moroccan farmers 
He was clearly most interested In impact1 Examples of Impact were glven, along wth  an 
explanation of the long lead bme required m the biological research/technology generabon and 
transfer cham However, since research is such a long-term endeavor, it is always less likely to 
receive support from the pol~tical side than ~nvestments wth more rapid paybacks As a public 
sector inshtufion wth resource-poor farmers in the marginal areas as its man clients, the Center 
wll  ultimately depend upon Government funding as its primary source of support That fundmg 
wll  lrkely be contingent upon the demonstration of reasonably hrgh rates of return to the 
investment made It is therefore exceedingly rmportant for the Center to target its program on 
farmer-~dentified constrants amenable to research soluhons, and follow the process through to 
adopbon and impact 

2 Cost Effectwe Goods and Serv~ce Deliverv Mechanisms 

The arhculabon of agricultural technology generabon, and delivery and adopbon by the 
farmers IS not the respons~bility of the research organizabon alone The national extension 
organization and its local branches have pnmary responsibil~ty to get the technology out 

One major impact of the DAARP has been the rmplementabon and seemmgly 
inst~tubonalizahon of a Research Systems Approach (RSA) by the CRRA Settat (see figure 9) 
Thrs approach mvolves three components Research Agenda Development, the Research process, 
and Monrtormg and Impact Assessment These components are all interrelqted and allow for 
feedback all along the technology development and transfer process The team feels that the RSA 
approach has enabled the Center to better develop research strategies and define pnonbes In 



addibon the linkages implicit in thls design allow for the integration of the extension service and 
farmers Into the research agenda and technology development process 

The research process must be a collaboratwe effort of all the partners concerned In the 
generation and transfer of technolog~es Unfortunately there is a tendency for some researchers 
to consider their work complete when a technology has been proven on the research station and 
take little interest in seeing their material or technology tested under farmer conditions 

The sequence of technology testing and evaluation on-farm followed under the RSA performs 
the functlon of getting researchers, extension personnel and farmers working together to solve 
problems As outlined earher in this report, there are steps in which a technology is evaluated 
as ~t moves from the research stabon to on-farm The first diagnostic trials are researcher 
managed and controlled and are generally used for determining how a technology performs under 
different agro-ecological condibons Although they are researcher managed, this can also be an 
important time for the researcher to work wth farmers to share ideas and perhaps adapt the 
technology in the process 

If a technology performs well under researcher managed on farm trials, the next step 1s 
generally farmer-managed evaluabon trials Farmers are given a technology and the tnal 1s under 
them control The researcher who generated the technology may not be involved In these trials, 
as this is the responsibility of the SRD sectlon These trlals are conducted as a collaboratwe 
effort wth extenson and farmers, however there could be the risque that the researcher becomes 
less connected to the technology development process 

An intermediate step is needed in the technology development process which mvolves the 
researcher further downstream in generating and testing the technology These are often referred 
to as researchedfarmer managed on-farm trials Here the researcher works wth the farmer settmg 
up the trials and has some control over the experimental process He may also superimpose 
treatments on farmer managed fields The researcher also gets important feedback from the 
farmer on problems he may be experiencing trying to adopt the technology under h ~ s  farming 
system and condltrons 

Recommendahon #31 that researcherifarmer managed tnals be fully mcorporated 
into the RSA as md~cated In figure 10 The add~tron to these tr~als to the on-farm 
research program w ~ l l  further strengthen the lmkages and mformatron flow between 
research and the farmer. In add~t~on, they wdl provlde opportun~t~es for saenhsts 
to use thew expertlse under real s~tuahons and glve ~ns~ghts  to farmers' reasons for 
rejectron or acceptance of technolog~es 

Proven technolog~es at this level are further evaluated under farmer-managed tnals lnvolving 
collaborative efforts wth extension and farmers F~nally, a technology is ready for transfer and 
diffusion 



Technology transfer has been mandated to the Extension Service It carries out thls funcbon 
through demonstrabon trials which are coordinated \nth the SRD secbon The liason funcbon 
of the SRD is achieved through traming, ~nformation, and advlce to extension agents and farmers, 
not to conduct the demonstration trials themselves The extension agent's efforts can only be 
successful if the agents have been active partners in the technology development process 

3 Resource Flows 

The GOM has expressed, and has indeed demonstrated through its budget allocabons, that lt 
intends to continue to fund the CRRA Settat and to absorb, wrthin budgetary lim~ta~ons, relevant 
costs previously pad  through the DAARP Nevertheless, the financial sustainability of the Center 
wll  be enhanced to the extent it is able to diversify its funding base 

One way of diversifying funding is to actively seek opportunities for contract research 
Opportunities for such funding are llkely be limited, owrng to the mandate of the Center, whlch 
places ~t out of the man area of interest of agribusiness firms working on hlgh value crops that 
may wsh to contract for specific research Some opportunities may exlst m the area of 
agricultural inputs These should be pursued only to the extent that they do not divert the Center 
from its research agenda nor confllct wth its work on integrated pest management 

Royalties for technology generated and licensed to private firms are already providing modest 
sources of incomes, as is the sale of products from portions of research staaons not needed for 
experiments Opportunities for sales of services, such as tramng, consulbng and plant and soil 
analysis offer further opportunibes for d~versification of fundrng sources As a means of 
stimulating the increase of such fundlng, and ensunng that production is profitable 

Recommendatron #32 that means be found to channel funds obtamed from royalbes 
and sale of goods and servlces dlrectly back to the Center and statlon producing such 
income; and that an lnternal cost-accountmg system be established to determme the 
real costs and profits of commercial operatrons on the stabons 

H KEY LESSONS LEARNED 

The evaluabon team has been asked to hlghllght lessons learned from the DAARP From the 
vantage point of a broad ovemew of what wll  have been accomplished by 15 years of efforts 
by INRA and MAC, $28 million of expenditures by the GOM, and nearly $50 million of 
contnbutions by USAID, this project offers an example of a long-term, inst~tubon-bmlding project 
from which lessons can be derived The lessons learned should help those who deslgn slmrlar 
projects in the future This is done from the viewpoint of what is known now, rather than what 
informabon was avadabie to those who designed the project or its several amendments Wlth 
thls caveat, and wthout any attempt to apporhon blame or credit, we make the followmg 
observabons 



1 Posibve Elements of Proiect Design and Execut~on 

a A long-term commitment is essential for agricultural research and institution building 
projects 

Bullding an agricultural research institution, literally from scratch, takes time Site selection, 
design and construction of bulldings and laboratories, off-shore procurement of equipment, and 
the traming of Ph D-level scientists, startlng from the English language study stage, IS at least a 
10 year effort Once physically built, equipped and manned, a research operation still has a long 
gestation period before the fruits of the scientific method of Inquiry can be translated Into 
technology that can have Impact at the farm level In the United States, takes at least from 5 to 
10 years for agricultural research to travel the knowledge/technology/transfer/impact route The 
Mission should be commended for understanding the long-term nature of this kind of research 
institution building project 

b Advantages of U S university involvement In institution building projects 

U S universities have a great collective wealth of experience in the process of instltubon 
building, and the land-grant colleges offer a useful model for the integrabon of agncultural 
educabon, research and extension Although thls model needs to be adapted to the local 
conditions in developing countries, the drect involvement of university staff in problem-solving 
technology generation and transfer is a valuable concept In addibon to the obvious value of this 
experience to the developing country insbtubons wth which they collaborate, the cultural 
richness of the overseas experience and the technical advantages of such collaboration often bnng 
unplanned for advantages to the U S institution A case in point IS the reverse technology flow 
to the U S of Moroccan wheat germplasm wth resistance to Hessian fly, which has had an 
economicaIly significant benefit to U S farmers 

While these advantages point to the desirability of contracting wth U S universities for such 
USAID projects, several project weaknesses pointed out in this report suggest some words of 
caution on how such contracts should be executed It has been pointed out that the technical 
assistance personnel in general tended to neglect the ~nstitution-building and management 
funcbons In their greater attent~on to technology generabon To overcome this weakness, staff 
members should be given traning in management and leadership, and the essential components 
of institution-building, prlor to field assignment Additionally, consideration should be given to 
the possibility of drawng some of the technical assistance personnel from university departments 
outside the Colleges of Agriculture who would have specific expertise and give attenbon to 
management and leadership aspects The large number of administratwe visits has also been 
noted This may be partially the result of contracting wth a consortium as opposed to a single 
university 

The contrast between the DAARP and the IAV projects have also been descnbed, wth  the 
former using far more resident technical assistant personnel and the latter dedicabng most of ~ t s  
resources to participant traning and relegabng direct management of operabons mostly to 



Moroccan staff On balance, we consider the DAARP approach best for the specific project goals 
and circumstances of the CRRA Settat As demonstrated in the data on when Ph D -level staff 
returned to Settat, it 1s only recently that there has been a sufficient number of highly tramed 
scienbsts In the various disciplines, and management of the research programs was turned over 
to them when they became avadable Meanwhile, the large number of U S university staff at 
the Center provided a good example of a "hands-on", problem-solving research approach that has 
served well to change the institutional culture Some feel that such an institutional culture is sali 
not In place at the IAV 

c Benefits of in-country thesis research 

The advantages of this approach are obvious Doing the thesis research in Morocco meant 
that research would contribute directly to resolving Moroccan agricultural production constramts 
It also resulted in the participants learning to do research wthin the local insbtutional 
environment, rather than becoming used to the facilities and procedures in the U S , that mlght 
have caused more frustrabon when they returned to face the realibes of doing research in a 
developing country This probably is one of the reasons for the relatively low attnbon rate of 
returning staff 

d Value of management traning 

The two senior management personnel of the CRRA Settat (Head and Scientd'ic Coordinator) 
whom the project supported to take the 6-week management course conducted by USDA/OICD 
appear to have gamed greatly from this tramng In discussions wth them it was clear that they 
had learned a great deal about management methods and leadership skills and are trying to apply 
what they have learned The only pity is that such trmning has been limited to so few Since 
many participants studying for Ph D s in the U S wll, on return to their institutions, take on 
leadership roles, it would be highly desirable for a course In management to be included as part 
of their higher degree studies 

2 Components that Should be Done Earlier in the Prolect L ~ f e  

a Baseline studies on farming systems and socio-economic indicators 

The Aridoculture Baseline Study and Farming Systems Typology was published in June, 
1993 Although elements of the informabon that went Into that report were already avadable in 
the 1991 document "Reajustement du Programme Aridoculture", lack of baseline information on 
farming systems in the target zone was a hindrance to early PBO efforts More important, such 
mformabon should have been some of the first gathered In the life of the project, in order to set 
the research agenda as a basis for a staff development plan Indeed, the need for such 
informabon was idenbfied early in the project At that ame, however, it was considered that the 
IAV was the insbtution that should conduct such studies and a contract was made wth  the IAV, 
wth  DAARP funding, for that purpose Due to a combinabon of stramed relationships and the 
untimely, accidental death of the head of that actwity, the study was not completed and the 



information gathered was not made avalable to the CRRA Settat With the benefit of hindsight, 
it is clear that the CRRA Settat was better located to conduct such a study, which would have 
helped developed the installed capacity for continuation of such work in the future 

b Program planning by objective and related human resources needs assessment 

Systematic program planning and prioritizahon should have been introduced much earlier in 
the project This is a basic element of the development of an effective agricultural research 
institution The development of a long-term, strategic plan for research to meet the needs of the 
target zone would have made it possible to produce a staff development plan This, In turn, 
would have provided a more systematic basis for identification of key areas of study for 
partmpant trsuning 

c Emphasis on inter-disciplinary, program-focused research rather than disciplinary 
research 

Inter-disciplinary research is now, gradually being Introduced through mulh-disciplinary 
research projects That such collaborative research IS shll weak IS not surprising, since most of 
the scientists have just returned from completing higher degrees in universihes that are, as is 
necessary for teachlng purposes, organized by disciplinary departments One solution to this type 
of problem is to organize students into groups in which each contributes, through hisher 
disciplinary thesis research, to the a multi-disciplinary research project Such an innovatwe 
approach was introduced in the 1970s in a collaborative program between Cornell University and 
CIMMYT 

d Management traning 

As discussed above, the management traning that has been provided under the project for 
senior administrators and research stahon managers has proven very useful It would have been 
desirable to Initiate such efforts earlier in the project, both through management courses for Ph D 
students as well as through in-house traning courses 

e Planning for post-project sustsunability 

Those who designed and executed the DAARP should have focused more clearly at an earher 
stage in the project life on what needed to be done before the project termination and what funds 
needed to be reserved for post-project activltres to better ensure sustamability of project 
achievements This 1s discussed more fully in the section on An Orderly Transition, below 



3 Actions That Might Be Done Better 

a More on-farm trials and farmer feedback loops 

The need for this key component of applied agricultural research has been discussed earher 
in this report Projects of this nature should pay greater attention to the institubonaliza~on of 
such activities 

b Integrabon wth activibes supported by other donors 

Several examples have been mentioned in this report in which there is real or potential 
conflict or overlap between activities of the DAARP and those of other institutions USAID, 
which is in a posibon to be in close contact wth other donors, should be constantly alert to such 
problems and make every effort to ensure complementarity rather than competition 

c Site selection 

There are two problems in relabon to the locabon of the CRRA Settat One is that the Center 
has no contiguous research fields This has been discussed earlier The other is that ~t is located 
on the favorable end of the ramfall spectrum for the target, dryland agnculture region After all 
that has been invested in the Center, it is too late to change these facts now In similar projects 
in the future, however, those designing the project should try to find solufions for such problems 
before major investments in infrastructure are made 

d Integrabon of project and host center activibes 

This problem seems to have been resolved at this time, wth project actlvibes apparently an 
integral part of the CRRA Settat programs Earlier in the project, however, there appears to have 
been two sets of activibes, MIAC's and the Center's To the extent that this was the case, it was 
probably related to the large number of resident Technical Assistance staff present dunng much 
of the project's life, reaching as many as 16 dunng the late 1980s Such a large expatriate staff 
component can easily overwhelm a small, developing center staff, tending to develop the 
appearance, if not the reality, of a life of its own This was also compounded by the fact that the 
DAARP was atmed at dryland, low-resource agnculture, and the CRRA Settat had a different, 
geographic mandate As chscussed above, this problem appears now to have been resolved 

e Timing of equipment purchases 

The natural tendency of technical assistance staff in a project of thls nature IS to order as 
much laboratory and field equipment as the budget mll permit in order to have everythmg they 
need to do then work On the other hand, there IS value in having returnmg parhapants involved 
in the selechon of equtpment as much as posslble Smce most of the pixbcipants have only 
recently returned, or are sfill in the U S , these two goals are incompafible We have no specific 
information on examples of equipment that was ordered too early in this project, but it is true that 



much of the equipment is now quite old, and some already non-functional, just when returning 

participants need it and the funds to replace or repair it will be very limited This points to the 
desirability, in projects of this nature, to l im~t early equ~pment procurement to only the most 
essential 



V. PREPARING FOR THE FUTURE 

A AN ORDERLY TRANSITION 

A long-term, institubon-building project must be planned, from ~ t s  initlation, wth a careful 
assessment of what is needed to ensure the viabil~ty and effectiveness of the lnstltution developed 
after external fundmg ceases Th~s 1s particularly important when the project Includes large 
elements of resident technical assistance personnel, equipment procurement and project 
supplementation of operational budgets and support staff The host inst~tutlon and government 
must have sufficient time before the end of project funding to make such provisions as are 
feasible to absorb the costs and poslhons that need to contmue into the approved budgets and 
cadre, and the size of the operahon complements and equipment procurement should not be bullt 
up to a level for which it 1s not feasible to make such provisions within reasonable host country 
resource allocations This calls for a phased project execution, div~ded into several stages, wth 
declining external support and expatriate management in the latter stages, includmg a final stage 
in which the project management is fully in the hands of local personnel, and modest funds are 
avadable for essential elements such as linkages and equipment mamtenance 

Although sustamabil~ty has been emphasized In project documents and evaluahons from the 
start, there IS little ev~dence that the project designers and the contractor gave adequate attenbon 
to the need for phasing The natural tendency of contractors and individuals engaged in an 
activity 1s to spend all of the funds avadable With normal delays m execution the result has 
been a relatively large level of resident technical assistance staff and budget supplementahon nght 
up to the last year of the project, leaving few resources to fund a final, transibon stage This has 
been compounded by unexpected funding shortfalls in USAIDts budget The result could be an 
abrupt end to external assistance wthout the necessary time to permit the host inshtubon to 
adjust to a new fundmg environment 

B KEYFUTURENEEDS 

We have tned to identrfy what we consider to be the most important elements that need to 
be funded dunng the next few, translhon years, wthout idenhfying sources for their funding, and 
then give recommendatrons on how any USAID funds that might be avadable for a post PACD 
period might be most usefully employed 

1 Eauivment Mamtenance 

Mamtenance of the equipment that has been purchased under the DAARP is one of most 
frequently menboned concerns by INRA management and CRRA Settat staff allke Much of the 
equipment was purchased early in the life of the project, and is now at age that problems w11 
increase One of the chief causes of concern is that much of the equipment 1s from the U S from 
firms that are not well represented in Morocco, and contacts for parts and mamtenance serwces 
are more wth Europe than wth the U S Thus the queshon of spare parts is seen as cntrcal 



2 Linkages 

The other item mentioned most often by INRA staff and officials as concerns for the future 
was how to mantain the linkages w t h  the broader scientific community, especially w t h  U S 
university staff, once funding for such two-way contacts is no longer available from the project 
Such linkages are essential to the maintenance of high level of quality of the research efforts and 
serve as a powerful motivator of scientific staff 

3 Training 

Some key training needs will not have been fully accomplished by the PACD These include 
management trztlning for additional leaders and potenhal leaders, training in laboratory and farm 
equipment maintenance, training of tramers, especially the type of training in project formulation 
as given by Team Technologies, and management information systems 

4 Scientific Information 

The hbrary does not have a large collection and there is concern about mamtenance of the 
limited number of subscriptions to scientific journals lt not has, once project funds are no longer 
avadable Use of electronic mail for less expensive searches in data banks, along w t h  the use 
of CD ROM would help broaden access to scientific information Use of electronic mu1 has 
already been Introduced in the Center, and provisions have been made in the reduced 1984 
DAARP workplan to pay for the dedicated line and mail boxes for that year As some CD ROM 
disks are quite expensive, means of sharing the costs and the informabon through among INRA, 
IAV and ENA, using a central information and documentation center and sharing information 
through a local area computer network should be considered 

5 ex van din^ the CRRA Settat Model 

The CRRA Settat w11 be more likely to be sustamable as a center of research and technology 
transfer excellence if it is not the only CRRA wthin INRA w t h  a large number of hlghly 
qualified staff and adequate facilities Fortunately the MAVDA has a plan to reform agncultural 
research and extension, that includes strengthenlng of other CRRAs and INRA looks at the Settat 
Center as a model 

C FUTURE USAIDfRABAT ASSISTANCE 

By the current Project Assistance Completion Date of August, 1994, the Aridoculture Center 
at Settat wdl be an agricultural research instmtion with the human and physlcal capital necessary 
to accompl~sh the project goal of increasing food production to meet the needs of Morocco's fast 
growng population and to improve the income of farmers wth small and medium-s~zed land 
holdings In the dryland arid and semi-and zones It w l l  also have in place a management system 
capable of translatmg the needs of farmers and nabonal policy makers into an applled agncultural 



research program targeted at farm-level impact But the system is sbll fragile and not yet fully 
operabonal, and requires additional, incremental support to insure sustamability 

As the evaluation team was complebng their work, the DAARP chief of party and 
USAID/Rabat were in the final stages of finalizing the 1984 Plan of Work up to the PACD The 
possible reduction in total LOP-funding (discussed in the footnote on page IS), as well as the 
desirability of reserving some funds for post-PACD activities, resulted in the reduction of the 
1994 Plan of Work budget request by a total of $1,557,840 from what had been proposed in the 
Draft Plan of Work on October 14, 1993 Unless some or all of the "borrowed funds are 
recovered, thls would leave just under $300,000 for post-PACD activibes on a "no-cost" basis 
Since these negotiabons were underway it would not be appropriate for us to comment on that 
budget We are compelled, however, to express our concern that such major adjustments 
happened so late in the LOP Although we quesbon the prudence of MIAC's decision to have 
a six-person TA team in country by the PACD, funding reductions at this late date virtually 
preclude a reduchon in thls number of resident TA staff in the last months of the project 
Contractual obligations, and the fact that some have children in school, would cause senous 
family problems, which should be avoided Also, understandably, INRA would like to see a 
larger amount of funds reserved for post-PACD actwities, and CRRA Settat staff see the 
expend~ture of a large amount of remaning funds on U S staff as directly affecting such funding 
avalabllity This situation is regrettable 

A number of key future needs have been outlined above This secbon wll  suggest some 
opportun~ties for targeted, relabvely low cost USAID investments In the post-project penod that 
should help to maxlmize the return on the considerable U S  and Moroccan investment in the 
Center to date These w11 bmld on the strengths already established and provide for conbnuation 
of these developments into the future 

Our recommendations are dlvlded into three prionty groups Priority One acbvibes are those 
that could be accompl~shed wth the post-PACD funding aviulability is limited to about $300,000 
Pnonty Two consists of addibonal activibes that we consider most important if, as is hoped, 
additional funds can be found Prionty Three acbvibes are also considered as being of high 
pr~onty for execubon, but may be of lower pnonty for USAID because ~t is possible they can 
be accomplished In other ways 

Pnonty One 

1 Course work completion for Ph D students now in the U S 

There wll  apparently be a number of MS and Ph D students completing course work In the 
U S after the project terminates in August, 1994 Once these students complete the~r course 
work and return to Morocco, funding for the remamder of their degree work at the IAV should 
be picked up by W M  MIAC esbmates that the maxlmum cost for their stay m the U S w11 
be $94,500 



For purposes of continuity and admin~strat~ve ease, we suggest that provision for this be made 
in an extension to the MAC contract 

2 Sc~entific exchange wth U S universities 

The evaluation team encourages the development of a mutually beneficla1 linkage arrangement 
between U S universities and the Aridoculture Center at Settat after the project termmates A 
good example of such an arrangement is the IAV/Un~versity of Minnesota agreement to host 
regular staff exchanges and support collaborative activities that develop based upon those 
exchanges If such an arrangement (dscussed earher In this report), in which the U S 
university(~es) use core fundmg to pay for the travel of and the host mst~tutions pay local costs, 
is used, funds would need to be found to pay for the travel of Moroccan staff to the U S and the 
local costs of U S staff v~siting Morocco USAID support should be contingent on U S 
university support, as described above Costs, for four scienbsts per year In each direcbon for 
three years, are estimated at $36,000 

We suggest that funding for such an arrangement be handled directly by INRA-USAID/Rabat 

3 Information and Documentation Study 

The evaluation team IS concerned about the weakness of the Center's library and information 
systems Agricultural sc~entists must have access to state of the art informabon to be effectwe 
researchers We have also noted that the IAV has similarly been criticized for weakness In this 
area An electronic mad system is already In place at the CRRA Settat, and the revised Plan of 
Work contains elements to fund the development of a Local Area Network (LAN) and 
continuation of the electronic-mad servlces through provision of the salary of a systems manager, 
purchase of software, and payment for a dedicated telephone line through 1994 We suggest that 
a study be made to determine the feasibility of supporting a central information exchange, using 
electronic means for data accessmg and transm~ssion to all agricultural insbtut~ons In Morocco 

We suggest that funding for such an arrangement be handled directly by INRA-USAID/Rabat 
and a PASA arrangement wth the USDA L~brary be put in place to provide the information 
system consulting servlces Alternabvely, an OMB transfer to the R & DIAGR Office to support 
these activities through their PASA may be used 

4 Addit~onal Diagnost~c/Aopra~sal Work to Identifjr Problems and Priorit~ze Research 

The Andoculture Center, under the leadership of the Socio-Economics Sub Program, has 
recently produced an excellent basehe study and farmmg systems typology for a portlon of the 
target area This prov~des a comprehens~ve frame of reference for the understanding of the target 
population of farmers and the~r agricultural, household and off-farm activities, wthm the context 
of four agro-ecolog~cal zones of Settat and Safi Provinces 



Unfortunately, this study, whlch, in hindsight, should have been one of the first pieces of research 
done by the fledgling Center many years ago, was only just published in June, 1993 It IS one 
of the essential pleces in the problem ~dennficabon and research agenda development process 

The evaluation team feels strongly that this study be extended to the other Provinces of the 
target area, to get a fuller understanding of baseline condihons Furthermore, we believe that 
sondeos should then be carried out m each of the farmmg systems identified to get an in-depth 
understanding of the man problems farmers face It is our understanding that the Center wll  
undertake its second sondeo, this trme In Safi Prownce, later this year 

We believe that the Aridoculture Center staff now have the ab~lity to do this work wthout 
outside assistance, although lim~ted, short-term technical assistance may be useful to facilitate the 
operabon This could be effected through a buy-in to an IQC or other central project In any case, 
addibonal local funds wll  probably be required to get this essenbd work done in a timely 
fashion 

We suggest that funding for such an arrangement be handled directly by INRA-USAID/Rabat 
and USAIDAVashington 

5 Addbond research em~hasis on sustamability and natural resource management issues 

Given the worldwde importance of environmental issues, and the increased understandmg 
by the agricultural community of the necessity to manage agncultural natural resources in a 
responsible and sustamable manner while at the same bme increasing producbwty, the 
Andoculture Center has an opportunity to take a lead posibon nabonally and regionally in the 
and and semi-arid areas We believe that the Center would benefit from linkages with other 
institutions wth more experience in the area of sustamable agriculture and natural resources 
management Funds for a lmkage actrvity, either wth the Sustamable Agriculture and Natural 
Resource Management CRSP, the Soil Management CRSP, a PVO/NGO wth interest and 
experbse In agncultural sustamability, such as the World Resources Institute, or an mtematronal 
center doing work in this area is recommended 

We suggest that funding for such an arrangement be handled drectly by INRA-USAID/Rabat 
and US AID/Washington 

Pr~onty Two 

6 Impact Assessment Program 

Staff of the Socio-Economics Sub Program are in the process of developing methodologies 
to assess the impact of Andoculture Center-developed technologies This work wdl be crucial 
to the sustamability of the institutron Without a clear indication of the economic impact of the 
technologies developed, and the returns on investment, CRRA Settat wl l  not be able to garner 
the resource flows required to insure its contrnued operatron The evaluatron team suggests that 



resources be made avadable to carry out impact assessments of all technologies considered to 
have been adopted by beneficlanes 

We suggest that funding for such an arrangement be handled d~rectly by INRA-USAID/Rabat 

7 Integrated Pest Management (IPM) Research 

Given the importance and efficacy of integrated pest 
management as an effective technology to combat pest losses and protect the environment and 
human health An excellent start has been made in this area by the strong emphasis given to 
breeding for host plant resistance to major pests and dlseases This has been facilitated by the 
fact that the entomologists did their higher degree studies at Kansas State University, a leader in 
this field However, there has not been sufficient contact w t h  in-MIAC universities (such as the 
University of California and Texas A & M University) that are leaders in the broader IPM issues 
The evaluation team suggests that linkages be forged w t h  institutions working in t h ~ s  area The 
Integrated Pest Management CRSP or the F A 0  would be suitable partners in this endeavor 

We suggest that funding for such an arrangement be handled directly by INRA-USAIDBabat 
and US AIDIWashington 

8 Policy Analysis 

Since the Aridoculture Center is the pnmary cereals research insbtution in the country, it 
should have the capability to monitor and assess the macro- and sectoral-level economic policy 
environment in Morocco Cereal pricing policy, for instance, has a great impact on the area 
under cultivation, which in turn can have an effect on resource management issues The 
evaluation team suggests that resources be made avadable to the Center to upgrade its capability 
in this area This may take the form of traning or short term technical assistance A buy-in to 
the Agricultural Policy Analysis Project (APAPTA) would be appropriate 

We suggest that funding for such an arrangement be handled directly by INRA-USAIDEabat 

9 Stand-bv Electrical Power 

It has been noted that the lack of equipment to provide stand-by, emergency power to 
essential facilit~es, such as growth chambers, greenhouses and cold storage rooms, threatens the 
loss of experiments and materials when, as frequently occurs, there are power outages The 
provision of such facilities is essenttal to the completion of the Center 

We suggest that a study be made as to the mlnimum requirements to provide for the most 
essential facilit~es Such a study, and the procurement of the recommended equipment, could be 
handled directly by INRA-USAID/Rabat 

Plrority Three 

10 Completion of the PBO process 

As has been noted, the PBO process is incomplete Further work needs to be done to 
prioritize projects and to link resource allocation to them Since ISNAR is actlvely mvolved in 
this process, it may be possible for that institute, w t h  GTZ funds, to help the CRRA complete 



bnng thls important acbvity forward bll it becomes fully funcbonal If, in the consultabon 
between INRA and ISNAR on thls subject, it is decided that continued involvement w t h  Team 
Technologies IS essenbal, funding from USkTDIRabat may be necessary 

1 1 Facilltabon of Scienbfic Information Linkages and Procurement of Essenbal Publications 

When the study suggested m Item #3, above, has been completed, it seems most appropnate 
that provision of the equipment, publrcatrons and CD-ROM disks be ach~eved on a nattonal bas~s  
through the World Bank Research and Extension project It is hoped that the INRA budget can 
provlde for the conbnuatlon of the dedicated telephone line, systems management and publrcation 
purchases for the CRRA Settat that are belng provided for by the DAARP through 1994, so that 
the scientific information and communication needs of the Center, as well as its full participation 
In the natlonal system, can be assured It may be necessary for USAID to prowde some fundmg 
for the latter, until these needs can be fully integrated into the INRA budget, so as not to lose 
momentum on this important development 

Recommendation #33 that, to the extent that funds obhgated for the DAARP are 
avadable after PACD, and/or add~t~onal  funds become avadable, USAID glve hlghest 
pnonty for use of such funds to: 1) complebon of course work by Ph D students sbll 
In the U S ,  2) facll~tat~on of contmued lmkages between CRRA Settat staff and 
MIAC unmerslt~es, 3) a study on the development of a natronal agricultural sc~ence 
documentatlon servlce, 4) addltronal dlagnostdappra~sal work to ~denbfy problems 
and pnor~tlze research, 5) collaboratlve research on sustamabihty and natural 
resources management Issues, 6) an assessment of the Impact of Center-developed 
technologres, 7) collaboratlve research on Integrated pest management, 8) pollcy 
analyses, 9) provlslon of stand-by electnc power facll~lxes, 10) contmued assistance 
In development of a research planning and mon~tonng system, and 11) procurement 
of publrcatlons and CD-ROM dlsks for the Center's Technical Reference Center and 
the natlonal documentatlon servlce. 
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ATTACHMENT 1 

FINAL EVALUATION 

MOROCCO DRYLAND AGRICULTURE APPLIED RESEARCH PROJECT (DAARP) 
(608-0136) 

SCOPE OF WORK 

I. PURPOSE 

The evaluation plan of the Dryland Agriculture Appl~ed Research Project, as descnbed in the 
Project Grant Agreement, amendment No 11 dated May 16, 1988, calls for two evaluabons to 
be conducted In 1990 and 1994 These evaluabons were designed to (1) assess progress made 
in both research produced and in the institutionalizabon of the research function, (2) assess 
progress made in mtiating a technology transfer program at the Aridoculture Center, (3) measure 
progress made In ~nstitubon building activities mcluding staffing, facility construcbon, 
management, and budgeting, (4) measure the pace of the transition to Moroccan leadership at the 
Ariodoculture Center, (5) measure the rate of technology adopbon, and (6) make 
recommendations that would facilitate the successful complebon of USAID assistance 

DAAW was the subject of a comprehensive m~d-term evaluabon in May 1986 (Winrock 
International, 1986), the recommendabons of which were mcorporated into the project redeslgn 
exercise in 1987 and 1988 The second mid-term evaluabon, in June 1991, focused its attenbon 
primarily on the penod since the last major amendment to the project in March 1988 Results 
were published as "Morocco Dryland Agriculture Applied Research Md-term Evaluaaon, June 
1991/CHEMONICS" 

The present evaluation wll  focus on overall project impact on technology transfer and farmer 
productivity, examine the extent to which the Andoculture Center at Settat Program has become 
a sustatnable institut~on, derive lessons that can be useful to AID in the design of future research 
projects and, most importantly, make recommendahons for future insbtubonal linkages to enable 
the Settat Andoculture Center (Officially called "Centre Regional de la Recherche Agronomique 
CRRA) to mantan and expand its research and outreach capabiliaes This evaluation w11 also 
make recommendabons for Government of Morocco acbons in support of the Center's conbnued 
growth and development 

I1 PROJECT BACKGROUND 

The DAAR Project is an ~nstItutIon-bmldmg operabon to develop agricultural research and 
outreach capacibes at the Centre Regzonal de la Recherche Agronomlque CRRA of the Insatut 
Natronal de la Recherche Agronomzque (INRA) 



It was initially conceived In 1975/1976 and deslgned in 1978 It underwent two significant 
redesign efforts and project expansions in 1984 and 1988 Effechve project implementahon has 
been underway for approximately twelve years The Project has been Implemented since ~ t s  
inception by the MidAmerica International Agricultural Consortium (MIAC) 

A Project Goal and Purpose 

The goal of the Project is to increase food production In order to meet the needs of Morocco fast 
growng population and to Improve the income of farmers ullth small and medium-sized land 
holdings The Project Purpose is to establish a sustamable applled research capacity relevant to 
dryland farming systems and natural resource constralnts of the 250 to 450 m~ll~meter ramfall 
reglon of Morocco and capable of providmg technologies to improve farmer productiwty 

B Project Outputs 

The seven major projected outputs from the project are 

A functioning and sustamable Regional Research Center at Settat (CRRAISettat), 

A funct~onlng and sustamable network of supporting satellite research substations 
for the Center 

A funchoning management system in place to carry out effechve research 
programs and develop budgets, accountability and evaluahon, 

Agronomic technolog~es and farming systems pracbces developed that are 
appropriate to small and medium-scale dryland farmers, 

Farming equipment developed that is suitable for small and medium-scale farmers, 

A functioning and sustamable technology transfer unit that is transmimng new 
technology informatron to clients, and 

Direct links between researchers and representative farmers established that 
provlde (a) basic understanding of targeted farming systems, (b) baseline 
information for evaluabon and feedback of research programs, and, (c) a model 
for evaluating economic and social viability alternative technologies 

The role of INRA, for this part, is to 

a) Mobilize well-tramed personnel whose scientlfic and technical skills are relevant 
to national agricultural development needs of Morocco and who are actwely 
contributing to such development, 

b) Produce scientlfic lnformahon and solve practical problems through research, 



c) Assist appropnate government and private agencies and insbtutions In 
disseminating such informabon, 

d) Involve itself in broad based agncultural development acbvities in Morocco, and 

e) Strength its linkages wth research and extension organizabons in the Moroccan 
public and pnvate sectors and wth U S  and other internabonal agr~cultural 
research and agribusiness undertakings 

C Background and History of Project 

The DAARP was ~n~tially authonzed m 1978 wth an AID contnbubon of $450,000 Under t h~s  
in~bal authorization, AID and the GOM agreed to construct, staff and equip a reg~onal dryland 
research inst~tution at Settat This Regional Center (CRRAISettat) was to serve an area of ten 
provinces in Morocco Safi, El Kelaa, Settat, Casablanca, El Jadida, Essaoulra, Marrakech, Ben1 
Mellal, Ben Sl~mane and Khouribga The designated zone covered approximately 35,000 
k~lometers and had, at the start of the Project, an esbmated populabon of 6,409,000 persons, 
represenbng about 27 percent of Morocco's total and 50 percent of its rural populabon The 
region receives an average of 250-450 mm of ranfall per year and accounts for 36% of the total 
cropland planted in Morocco and about 34% of the country's cereal producbon 

At the ame of initial project design, the goal of increasing basic food production m order to meet 
the needs of Morocco's fast-growng populabon and improve income of dryland farmers fit 
closely wth USAID's strategy of increased food supply and assoc~ated cereals marketmg reforms 
To achieve this goal the project concentrated on establishing an appl~ed agronomic, socio- 
economic and mechanizabon research program which would develop technologies for the reglon, 
and on traning Moroccan staff to operate the program and transmlt the technology to farmers 

The principal Moroccan agency charged wth the implementabon of the project is CRRNSettat's 
parent insbtution, the Instztute Natzonal de la Recherche Agronomzque (INRA), a seml- 
autonomous agency of the Mnistry of Agnculture and Agrarian Reform (MARA) INRA'S 
mandate is to conduct scienbfic, technical and economic research to develop and improve crop 
and livestock varieties, improved production practices and inlaate appropriate mechanisms for 
transferring results to farmers The technical assistance contractor, under a direct USAID 
contract, is the MdAmenca Intemabonal Agricultural Consortium (MAC), wth the University 
of Nebraska at Lincoln as the lead insbtubon 

The initml project prov~ded $4 5 mill~on for financing three long-term resident scientdic advisors, 
short term consultants, trmning, and eqwpment However, the technical assistance contract was 
not signed until 1980, and effectwe project work did not really get underway unal early 1982 
Agronomic research activiaes were senously affected by drought from 1982 to 1984, further 
sethng back implementahon 

The inibal evaluation in 1983 recommended extension of the project and increased funding As 
a result, the project was redesigned to extend ~t unal 1988, funding was increased to 26 3 million 
dollars The project was evaluated agam in 1986 and 1991 



CRRA/Settat has served as the headquarters for the project, \nth laboratories, offices, stores and 
communications facilities The actual field research has been largely undertaken at four dub- 
stations located in the sea Sidi El Aydi, Jemaa &ah, Khemis Zemamra and Jemaa Sham Major 
renovations under the project were undertaken at the Sidi El Aydi field research station Limited 
renovation and equipment supply was also undertaken at the Jemaa Sham field research station 

Between 1984 and 1992, there was a rapid evoluaon in project activities and accomplishments 
Much of the construction at the Center headquarters and laboratories in Settat (none of wh~ch 
existed at the start of the project) was completed, a resident staff of American and Moroccan 
researchers was put in place (by 1984, the first Moroccan researchers had returned from their 
training in the United States), and progress was being made on identifying and extending 
improved technologies 
Over this penod, fourteen laboratones were developed and equipped at the Aridoculture Center 
(including cereal breeding, weed science, entomology, food legumes, virology and mycology, 
plant pathology, forage agronomy, soil management, cereal agronomy/plant physiology and soil 
fertility), in addition to a compubng facility for data analysis and word processing, and a 
Technical Reference Center (TRC) linked by telephone to an international data system (As of 
July '93 the laboratories, micro-computer center and technical reference center (TRC) are eight 
to ninety percent complete ) 
In additlon to the three initial laboratory-office bulldlngs, a soil and plant mater~als processing 
center, a headhouse for a greenhouse complex and an auditorium and traning facility for the 
technology transfer program have been constructed Other important facilities completed or near 
cornpleaon include an additional laboratory-office building, a scientific materials storage facilities, 
a seedhouse, a machinery storage, and a vehicle repar shop Construction of these facilities has 
been the responsibility of INRA It is antmpated that all fac~l~ties construchon wlll be completed 
by the end of 1993 

The March 9, 1988 PP supplement (based on the 1986 evaluation) extended the Project by six 
more years, until August 1994, and increased AID life of project (LOP) funding by $23,676,000 
to a total of $50,000,000 The Government of Morocco (GOM) was to increase its contributron 
for the DAAR Project by the Dirham equivalent of $16,295,000 to bring its total LOP 
contribution to the equivalent of $28,000,000 This extension was to provide inputs to strengthen 
the on-going research program, focus and upgrade the technology transfer program, and ensure 
the institutional sustamability of the Center The additional AID funding provided for additional 
long- and short-term technical assistance, additional long term (MS and PhD) and short term 
participants, and additional commodities 

The project had provided long-term and short-term U S advisors for assisting in the development 
of the institutional capability of the Center, and for advising Moroccan project partxipants 
undertaking their research in Morocco The U S Technical assistance has also been responsible 
for commodity assistance, library and data processing needs In the late eighties they were 
sixteen resident U S scientists and several short term consultants/Advisors visiang the project 
according to the needs Gradually, the long term T A has been reduced, there wdl be no more 
than five resldent U S scientists for the last year of the project 



The 1991 evaluabon found that the project was successful In achieving the outputs expected, but 
was having difficult~es in ach~eving its goal of increased agricultural produchon due to difficulties 
in achieving its goal of mcreased agricultural production due to difficult~es in targeting and 
priontising research, and deficiencies in technology transfer and management and adrninistrabve 
weaknesses Srnce that bme in the contractor (MIAC) has placed increasing emphasis on 
improving CRRNSettat's capacity for planning and administermg 

The project is now well on its way to ach~eving the major outputs related to creating and 
operating a dryland applied agricultural research program One of the major d~rect results of the 
Project is that for the first t~me  in Morocco, there is a major mult~disc~plinary research effort and 
physical facilities spec~fically targeted toward Increasing agricultural production in the semi-and 
zones of Morocco CRRA/Settat IS ~mplementmg six research sub-programs (cereal improvement, 
cereal production, forage improvement and production, food legume improvement and producbon, 
technology transfer, and sociology and agricultural econom~cs) which are startmg to produce 
useful results Through the research sub-programs and the large support given to the tranmg 
component of the project, linkages have been developed wth U S institut~ons and Un~versibes, 
a high level of understanding and mterest in Morocco and in its development issues 

A11 major traning activities are either completed or are well underway The project has 
completed tra~ning of over 60 Moroccan scientist (MS and PhD level) in vmous research 
disciplines The short-term traning program for the CRRA staff has also been very actwe The 
project also provided training in Morocco and at International Centers (e g ICARDA and 
CIMMYT) 

In terms of related activities, since the late eighties the Center, wth the support of the 
International Support for Nabonal Agricultural Research (ISNAR) has been ut~livng the 
methodology called Planning by Objectives (PBO) This methodology, which attempts to onent 
organizational efforts to the ach~evement of clearly mculated goals, purposes and objectives, is 
proving useful in research prograrnmmg and in priontizmg CRRA/Settat's research acbvlties 
Also, the World Bank IS implementing a major national project designed to strengthen the 
Moroccan research and extension services The DAAR project IS complementary to t h ~ s  project, 
coordinat~on has been acceptable Finally, the project is financing a human resources, study for 
all INRA staff which help relate staff resources to the overall system's present and future 
requirements 

CRRNSettat is clearly one of the stronger agronomic research inst~tutions deal~ng wth dryland 
research of the African continent and, as such, consbtutes a major resource for Francophone 
Afr~ca Further, the cereals genebc improvement and pest control measures idenbfied under the 
Project have often been cited in support of the benefits to U S  agriculture of internafional 
research-oriented projects of this nature 

Despite the progress, there are areas needmg further improvement Technology transfer, linkages, 
testing and release of technologes and mformabon &ssemination For mstance, the CRRA sill 
lacks a sufficiently clear procedure for the testrng and release of technologies Generally there 
IS no bmetable for ongoing actwibes that mdcates when ~t IS antmpated that current work w11 
result in the release of a usable of technology There is room for improvement in the 



management of facilities and equipment, and in budgetmg A related issue 1s communlcatlon 
about project actlvlties to the public The Center has also been slow in creating a capacity for 
producing communications to farmers, the extension service and decision markers Diffusion of 
information about ongoing activibes is an important step In technology transfer 

Also, compared to the Settat Center (CRRA), the development and effective utilization of the 
field stations has been slower to develop, INRA is now in the process of assessing options for 
the optimal use of these facilities 

The institutional sustainability of the CRRNSettat is processing The work focus under the 
Project continues to shift toward improving the Center's ability to plan, prioritize and target 
research, and to relate goals to budgets The project had initiated an in-country traming program 
In research design and planning, and is going forward w t h  tests of alternatwe models for 
establishment of research priorities and for technology impact assessment Within this context, 
the financial viability of the Center has been improved by the completion of arrangements for 
"off-budget" support, e g through the lease of INRA land to pnvate firms and the licensing of 
INRA technologies 

CRRAISettat is increasing ~ t s  collaboration In programs of trsuning and research w t h  other 
Moroccan institutions such as the Agronomic and Veterinary Insotute (IAV) Hassan I1 and the 
Ecole Nat~onale d'Agnculture (ENA) in Meknes The most recent manifestation of this interest 
-- a move that USAID, in the interests of overall natlonal research efficiency and effectiveness, 
has long encouraged -- has been the agreement between IAV and CRRABettat to collaborate on 
in-country research under two central AID projects SANREM (Sustamable Agriculture and 
Natural Resource Management) and TSMM (Technologies for Soil Moisture Management), both 
of which w l l  contribute to the formulation of a revised, more rational GOM strategy of 
addressing food security In a country charactenzed by periodic drought 

Linkages w t h  International Research Centers are also bemg promoted, the most successful of 
which has been w t h  ICARDA Linkages have also been developed w t h  natronal as well as 
International private groups, e i Bouchmb Seed Company (Moroccan) and Valmont Industries 
based in Nebraska The linkage w t h  prlvate firms wl l  permit to the Center to develop a better 
technology transfer program and to use for revenue generabon to the Center 

I11 STATEMENT OF WORK 

A Specific objectives 

1) Measure progress made toward the achievement of project outputs and purpose 
since the last evaluabon, 

2) Assess and document achievements and the impact of research and technology 
transfer carried out to date, lncludlng the rate of adoption of project-identified and 
recommended technologies among the target farmers and the impact of this 
technology d~ssemination, 



3) Assess the long term sustamability and financial viability of the CRRA/Settat 
wthin the overall MRA context including overall funding requirements and 
resources (including extra-governmental), research programming and 
implementation, budgeting and financial management, human resource 
development, and facilities management, 

4) Assess key lessons learned and recommendations, and 

5 )  Formulate and priontize recommendabons to enhance the sustanabllity of the 
CRAAISettat, including detzuled assessment of post-project instituhonal linkage 
opbons 

B Detailed d~scussion of objectives 

Impact of CRRAISettat programs on the Moroccan economv (objechves one and two) 

Major social and economic transformabons are now underway in Morocco, many of them 
stemming form the transihon towards a more open, market-onented economy Dryland 
agnculture, while conbnulng to encompass the majonty of the rural populabon, accounts 
for a declining percentage of agncultural GDP Extensive dryland cropping and livestock 
rasing is contnbuting to increased environmental degradation Rural-urban migrabon, 
already an important trend, has been accentuated by the past two years of senous drought 

Do the research and the outreach programs of CRRAISettat respond to these trends of the 
Moroccan economy? Are overall program goals clearly arhculated and appropriate? To 
what extent are these programs fostering long-term sustamable development? What 
measures are necessary to make CRRAISettat programs more relevant to Morrocco's 
agricultural needs, considering social and economic along wth the agronomic factors? 
Is the Center appropriately configured and onented to meet these needs? 

What are the key technological innovabons introduced by the project? What has been 
their impact? What have been the problems inhibihng the identification and extension 
of improved technologies? 

Sustamability (objecbve no 3) 

With~n the sustzunabdity review, the team need to consider such quesbons as the 
followng 

Agenda Development. Does the Center have the capacity to define a well targeted 
research agenda this is economically jushfied, based on a defined clientele, responsive to 
clients needs and has well defined resource and temporal parameters? 

Technology Transfer: Does the CRRNSettat have a clearly defined and effectwe 
strategy for transfemng research results to users 



Promotion* Are CRRAISettat and INRA in general doing an adequate job of promotion 
and public relations, both in the Interests of increasing political support and more effectlve 
technology transfer? What are means by which INRA and CRRAISettat may be better 
able to present to cllents (both general and specific) what are doing and why? 

Personnel Since a uniform personnel code applies for all of INRA, this issue needs to 
be looked at In the overall INRA context Are salarles and benefits sufficient to retam 
the current number and level of the researchers? What measures are being taken to 
ensure the ongoing intake and traning of new researchers? Are adequate research funds 
avrulable? Are researchers given sufficient authority over their budgets? Support 
personnel? Is there an appropriate mlx of research versus administrative responslbllity 
and authority? 

Adrnln~stratlon A research program of some slze and complexity is underway at 
CRRAISettat, adequate coordmation of actions requlres management systems that are 
responsive and flexible to extract the maximum posslble efficiency from resources used 
to produce the final products --a sustamable research and outreach system in Agriculture 
and technical information Are the management arrangements in place to support the 
proper funchoning of the system followng terminahon of the USAID-funded Project? 
Does the present CRRAISettat management system respond to thls need, and if not, how 
it can be improved? 

Adequacy of Center-wlde Support Services* Accordtng to the June 1991 evaluation, teh 
GOM is underfunding CRRAISettat operations and research, and wth the terrninabon of 
USAID support there wll  be a large recurrent cost gap that wl1 have to be filled Will 
CRRAISettat be able to maintam its research and development activities in the absence 
of outsider-donor financing? What is an appropriate level of fundlng for CRRAISettat 
over the coming years consistent wth its mandate? How are CRRNSettat and INRA 
progressmg in developing financial moblllzation strategies for research and development 
activltles? 

The evaluahon team should examine recurrent costs, the outlook for GOM budget 
contnbutlons, the possibilities for obtamng research grants and contracts and other 
fundlng options, and recommend strategies for generating additional revenues andlor 
reducing costs, elther through reducmg programs or facilities, if sufficient revenues are 
not forthcoming, including the possible consolidation of sub-stations 

Lessons Learned (objective no 4) 

Per standard AID evaluation procedures, the team wll  identify "lessons learned" that may 
be applicable to other, similar undertakings, or that would othemse serve to advance the 
state of knowledge regarding insbtutional development of agricultural research instltubons 
These, however, should be limited to the most important Items, wth obvlous broader 
applicability 



Linkages (objective no 5) 

INRA 1s the centerpiece of a national system of agricultural research, and extension, urlth 
primary responsibiliiy for producing research results for extension to farmers However, 
coordination 1s required on several fronts to maximize the use of scarce resources What 
can and should be done to coordinate INRA research efforts wth IAV and ENAMeknes 
and other research efforts? The evaluabon team should look at linkages to other 
Moroccan institutions, wth parficular attention pad  to the semng of national agncultural 
research pnoribes and the relabve division of research program emphasis and 
responsibilities 

Agriculture development/extension The evaluation team should assess the effecbveness 
of the stated INRA mandate in extension, and linkages between INRA, Agricultural 
Extension Division (DVARA) of MARA, ENA pnvate sector agro-Industnes, and the 
Moroccan agricultural community The team should make recommendabons for 
strengthening the role of INRA in supportmg extension actwities where appropnate 

The team should look at the potenbal for increased linkages wth the Moroccan pnvate 
sector, including contract research Would this unduly divert INRA from it's pnmary 
purpose (however defined)? To what degree can INRA strengthen its ties (partnerships) 
wth appropnate U S insbtufions? 

The team should also assess the "marketing approach" of MRA, expand its network of 
productive contacts, both in and outside Morocco, through more aggressive publicizmg 
of its services and accomplishments and its potential value to potential constituencies and 
clients 

After many years of collaboration, productive, positive relationships have been developed 
with numerous U S  and internabonal institubons How can and should these be best 
mamtamed, while making certain that these linkages serve to advance INRA and 
CRRAISettat's program mandate and goals? 

USAID/Morocco has the authonty to extend the PACD for approximately three years 
Is a PACD extension warranted? If so, what should be the specific objecbves and 
conditions for such an extension? 

IV COMPOSITION OF EVALUATION TEAM 

The team wd1 consist of four mcl~vlduals three of whom w11 be provided through a pnvate 
contractor under a IQC work order The fourth wl1 be a career AID agricultural development 
officer 

The Team Leader should be an expenenced agricultural research manager, wth past operabonal 
responsibility for research programming, budgetmg, human resources and physical plant 
management, and wth overseas (developing world) expenence Sfhe wlll have overall 



responsibility for directing the evaluation effort and preparing and editing the final report, and 
wdl have parhcular responsibilities in the areas of CRRNSettat management and operations, and 
institutional sustamability (including recurrent cost financing) 

A second individual should be prepared to address publlc-private agricultural research issues and 
relations i e , what are appropriate roles for each, how can the two exists in symbiosis, providing 
mutual support and benefits This mdividual would ideally have a combination of research and 
prwate sector (agricultural chemicals, seed ~ndustry, machinery) experience Overseas experience 
1s essential 

A third team member wl1 be an expert on mstitutional linkages, both U S and international, wth  
a background in agriculture, social sciences or communicabons and experience in international 
institubonal development This individual should be thoroughly familiar wth U S  land grant 
universltles and the potential for collaboratrve relations between them and developing country 
institutions llke INRA, along wth alternative financing and implementabon mechanisms 

The fourth rndividual, trained in agronomy or extension agronomy and wth overseas agricultural 
research and extension experience, w11 focus especially on the conduct and impact of the 
research and technology transfer elements of the Project (objective no 2) Thrs individual w11 
be provrded directly by AID, but workrng under the overall direction of the Team Leader 

FSI 313 level French is desirable for the entire team, and reqmred for the Team Leader and 
public/pr~vate sector relations expert 

V METHODS AND PROCEDURES 

The evaluation team should plan a 2-3 day pre-departure meeting in Washington D C to revrew 
the SOW and other relevant documents, allocate work assignments, formulate a detaled 
implementation plan, and meet wth key AID (R&D/Agnculture, University Center, CDIE) and 
World Bank agricultural personnel regarding past experience wth srmilar projects, and nahonal 
and world-wde agricultural research trends and activibes and assocrated "ins~tutional Imkage" 
options One or more of the team members should then plan to spend 2-3 days In Lincoln, 
Nebraska, reviewng project documents and acbvihes wth MIAC personnel In addition, one 
team member should plan to spend a day en route to Morocco at ISNAR, in the Netherlands, to 
review the "Planning by Objectives" work undertaken between INRA and ISNAR 

The entrre evaluation team should plan on spendrng at least three full weeks in-country 
Depending on implementahon and review scheduling, the team leader (at minrmum) should plan 
on spendmg up to an additional week ~n-country to ensure that reactrons to the draft report are 
received from all key parties 

The evaluation methodology w11 consists largely of reviews of project and other relevant 
documents (contractor work plans and reports, research and survey results, past evaluatrons), and 
interviews wth key INRA and MIAC admrnrstrators and researchers, USAID staff, selected 
participants, and representatives from the Moroccan agriculture private sector The Team w11 



also want to obtam input from the administration and faculty of the IAV Hassan 11 Agro- 
Vetennary Institute, the ENAMekness, and Enselgnement Agncole and other Ministry of 
Agriculture personnel Information obtamed then w11 be rewewed in the light of evaluation 
objectives 

The team wll  have a three briefing sessions one on arrival in country, a second approximately 
midway through the evaluation, and the third prior to departure At the first briefing, the team 
will review the scope of work wth USAID, INRA and M A C  staff, and present its plan for 
collecting the information to answer the questions and the cntena to be used to measure progress 
At the second briefing, the team wll  discuss preliminary findings and obtam feedback from 
USAID, INRA and M A C  staff The draft report should be ready by the end of the th~rd week 
for review the followng week 

USAID, INRA, and the MIAC team w11 provide written comments to the evaluation team 
regarding the draft report, the second draft wl l  be submitted to USAIDtMorocco wthin the two 
weeks of the rece~pt of these comments The final report, in English and French (thirty copies 
of each), wl l  be due wthin one month of the receipt of comments on the second draft 

A "collaborative" evaluabon effort is envisaged, wth the maximum possible partmpation of key 
indwiduals from INRA, USAID and MIAC The USAID/Morocco Project Officer w l l  work 
closely wth  the team, wth  assistance as necessary from the Mission Evaluabon Officer All 
arrangements for hotels, travel in country and other needs of the team (e i secretanal) w l l  be the 
responsibility of the contractor and wl l  be provided for under the contract 

VI REPORTING REQUIREMENTS AND TIMING 

A draft report discussing the findings and recommendations of the evaluation w11 be prepared 
in English and distributed for review by INRA and USAID by the end of the third week in 
country The final report wl l  be in accordance wth the reporhng requirements contamed In 
AID'S Asia Near East Bureau Procedural Guidelines for Evaluabons A copy of the reportmg 
requirements wl l  be suppl~ed to the evaluatmg of all issues cited in Section 111 above, and make 
recommendabons when appropnate 

As noted above, the final report wl l  be due wthin one month of the recelpt of comments on the 
second draft The contractor w l l  be responsible for prepmng the final report in French and 
Engl~sh, th~rty copies of each w11 be required 



ANNEX B 

EVALUATION TEAM ITINERARY 



November 21, 1993 
November 22, 1993 

November 23, 1993 

November 24, 1993 

November 25 & 26, 1993 
November 27, 1993 
November 28, 1993 
November 29, 1993 

November 3 0, 1993 

December 1, 1993 

December 2, 1993 

December 3, 1993 

December 4, 1993 

EVALUATION TEAM ITINERARY 

Evaluation team arrives in Washington, D C 
Organizational Meeting of evaluabon team 
Inibal bnefing at USAID/Afrlca and Near East Bureau and 
discussions wth R Stryker, former DAARP Project Officer 

Evening Nelson travels to Lincoln, Nebraska 
Nelson Discusslons wth MIAC and University of Nebraska 
officials 
Rest of evaluation team Discussions in Office of 
Agriculture, USAID and World Bank 
Nelson Discussions wth  MIAC and Univers~ty of Nebraska 
officials and meetmg wth Moroccan students 
Rest of evaluation team Discussion at University Center, 
USAIDfBIFADEC, and Office of Agriculture, USAID 
Evening Nickel travels to the Hague, Netherlands and rest 
of team return to their homes 
Nickel Discussions at ISNAR 
Nickel m v e s  in Rabat 
Rest of evaluatron team arnves in Rabat 
Discusslons at Directorate of Research, Trmning and 
Development, MAMVA, INRA Headquarters, and 
USAIDIRabat 
Evaluation team travels to Settat 
Briefing session at meeting wth  entire professional staff of 
the CRRA Settat and cllscussions wth INRA and MIAC 
officials 
Individual evaluation team members meet wth coordinators 
and staff of sub-programs 
Organizabonal meeting wth INRA and M A C  management 
to agree on schedule for remamder of visit 
Discussions wth members of Scientrfic Committee of 
CRRA Settat 
Visit to CRRA Settat experiment stations at Sidi El Aid1 
and Jemaa &ah, and to DPA and CT near Settat, inclulng 
discussions wth  client farmers 
Hurdus and Walls d~scussrons wth pnvate sector 
companies ~n Casablanca 
Nelson and N~ckel d~scuss~ons wth researchers and 
management at CRRA Settat 
Evaluabon team vislts Khemis Zehamra and Dar Bouazza 
experiment stabons and travels to Marrakech 



December 6 ,  1993 

December 7, 1993 

December 8, 1993 

December 9, 1993 

December 10, 1993 

December 1 1, 1993 

December 12, 1993 

December 13, 1993 

December 14, 1993 

December 15, 1993 

December 16, 1993 

Evaluation team travels to Safi and has discussions wth 
Director and staff of Safi DPA, then travels to Rabat 

Evaluation team presents initial report of findings at 
meeting of USAIDRabat staff 
Walls discussions with officials of SONACOS, Rabat 
Rest of Evaluation team Discussions wth M Hanafi on 
history of DAARP and schedule for remainder of mission 
Evaluation team meets wth offic~als of DPV, MAMVA 
Evaluation team presents initial findings to officials of 
INRA 
Visit to IAV and discussions wth IAV officials 
Luncheon meeting wth University of Arkansas Human 
Resources Study team 
Discussions wth Houcine Faraj, former Director General of 
INRA 
Meeting at USAID to discuss outline of Evaluatron Report 
Hurdus, Nelson and Walls travel to Meknes 
Nickel m t m g  of draft report 
Hurdus, Nelson and Walls vis~t ENA, Meknes, and INRA 
CRRA, Meknes 
Nickel wntrng of drafl report 
Hurdus, Nelson and Walls travel to Rabat 
Hurdus and Nickel stay in Rabat while Nelson and Walls 
travel to Settat 
Hurdus and Nickel work on draft report and meet wth 
USAID officials 
Nelson and Walls follow-up discussions wth CRRA Settat 
staff and wntmg draft report 
Hurdus and Nickel, together wth INRA and USAID 
officials, meet wth Minister of MAMVA 
Hurdus and Nickel travel to Settat 
Nelson and Walls follow-up discussions wth CRRA Settat 
staff and writ~ng draft report 
Evaluation team hold follow-up discussions wth CRRA 
Settat staff and works on draft report 
Evaluatron team works on draft report 
Hurdus and Nickel, together wth M Mourid meet wth 
Hassan Ouchen, Governor or Settat Province 
Meeting of evaluation team wth professional staff of 
CRRA to brief them on evaluabon findings, then travels to 
Rabat 
Evaluatron team holds evening meeting to discuss report 
then completes wntrng of first draft 



December 17, 1993 - Evaluaoon team meets wth USAID staff to present draft 
evaluabon report 

- Evaluabon team meets wth INRA officials to present draft 
report 

- Hurdus, Nelson and Walls depart Rabat for U S 
December 18 & 19, 1993 - Nickel work on evaluabon report 
December 20, 1993 - Nickel discussions wth USAID officials 

- Nickel and C Uphaus discussions wth M Terrab at Royal 
Cabmet 

December 21, 1993 - Nickel meeting wth T Gillard-Byers to chscuss CRRA 
Settat and MIAC comments on draft evaluation report 

- Nickel meetmg wth  C Uphaus to discuss USAID 
comments on draft evaluation report 

December 22, 1993 - Nickel departs Rabat for U S 
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LIST OF PERSONS CONTACTED 

Ministrv of Agriculture and Aancultural Development (MAMVA) 

Mezlane, Abdelavz 
F~rdawcy, Larbi 
Abou Ayoub, Ahmed 
Laazzoui, Mohamed 
Guedira, Abdellabf 
Belhadfa, Hassan 

Faraj, Houcine 

Mlnistrv of Finance 

Bara, Sad  
Sefiani, Mohamed 
Lamzouak Thami 

INRA National Headquarters 

Arifi, Abdelaziz 
Kamal, Mohamed 
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Benjamaa, Abdelkrim 
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Kohen, Mohamed 
El Houssni, Abdellah 
Rahim, M'barek 
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Sebbata, Otman 
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Director, Research, Trmning and Development 
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Herzennl, Ahmed 
Nass~f, Fatlma 
Farih, All 
Toufiq, El Mostapha 

Coordinator, Cereal Breeding Sub Program 
Coordinator, Crop Management Sub Program 
Coordinator, Forages Sub Program 
Coordinator, Food Legume Sub Program 
Coordinator, Crop Protection Sub Program 
Coordinator, Soil Management Sub Program 
Coordinator, Socio economic Sub Program 
Coordinator, Agric Mechan Sub Program 
Barley Breeding 
SRD 
Socio-Economics 
Agricultural Economics 
Forages 
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Bread Wheat and Triticale Breeding 
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Sociology 
Plant Pathology 
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INRA CRRA Settat and Associated Exper~ment Stations 

Hassani, Abdelmajid 
Chouei, Mohamed 
Mouktafi, Reddad 
Babari, Bouchaib 

Chief, Sidi El Aid1 Station 
Chlef, Jemaa Sham Station 
Chief, Khemis Zehamra Station 
Chief, Dar Bouazza Stabon 

INRA CRRA Meknes 

Abdourabihl, Mohamed Head, CRRA, Meknes 
Jlibene, Mohamed Coordmator, Favorable Ramfed Lands Program 
El Asri, Mohamed Coordmator, Annual Ollseeds Program 
Elfat~ma, Coordmator, Food Legumes Program 
El Ednssi, Head, SRD 
Mekni, Mohamed ICARDA Barley Breeder, on assrgnment to Morocco 

INRA Research Scientists in Participant Tramme; 

Flve Students studylng at Univers~ty of Nebraska, Two studying at Iowa State University, and 
two studying at Kansas State Univers~ty 



M A C  Headauarters. Lincoln Nebraska 

Miller, William 

M A C  DAARP. Settat 

Gillard-Byers, T 
Azzam, Azzedine 
Bansal, Ram Kumar 
Meliski, Daniel 
Moore, Keith 
Sara Azzam 
Stanton, Chris 
Stanton, Patty 
Woldetatios, Tsegazeab 

IAV, Rabat 

Sedrab, M'hamed 
Guessous, Fouad 
Debbarh, A b d e l h ~ d  

ENA. Meknes 

Rochdi, Mohamed 
Dnouchi, Ahmed 

Chakli Mohamed 
Boulif, Mohamed 

El Makhtoum, Abdelazlz 

University of Nebraska/Lincoln 

Omtvedt, Irvin 

Balls, John 
Prussner, K 

Hradsky, Jim 
Styker, Ron 

Execubve Director 

Chief of Party 
Agricultural Economist (Visiting Prof) 
Agncultural Engineer 
Senior Project Assistant (Local Hire) 
Soclologlst 
Biometncian (Local Hire) 
Inventory Control & Mamt (Local Hire) 
Administrative Officer 
Technology Transfer Agronomist 

Director General 
Secretary General 
Site Coordinator, IAV-University of Mnnesota Project 

Director General 
Chief, Department of Rural Economy (and contact person 
for SANREM CRSP) 
Chief, Department of Agricultural Machinery 
Chief, Department of Plant Pathology 

Chef de S e ~ c e ,  In Charge of Cooperahon 

Vice Chancellor for Institutes of Agriculture and Natural 
Resources 

Chief, NE/DR/PI, Afnca and Near East Bureau 
NE/DR/PI, Afnca and Near East Bureau (designated 
coordinator of Evaluaaon Team vlsit to Washington) 
Deputy D~rector designate, USAIDRabat designate 
LAC/TI (former manager of DAARP/Morocco) 



Hurdus, Alan 

Bonner, Jim 

Sloger, Charles 

Owels, Jlrys 
Johnson, Fred 

Dagata, V Martin 
Hradsky, Jim 
Uphaus, Charles 
Schamper, John 
Hanafi, M'hamed 
Mullenax, John 
Scott, Frederlc 
Amundson, Ellsworth 
Rdey, Wllllam 
Reynolds, Mary 
Allen, Jeffrey 

The World Bank/Washin~on 

Cole, John 

Acting Director, Office of Agriculture, Global Programs 
Bureau 
Manager of SANREM CRSP, Office of Agriculture, Global 
Programs Bureau 
Manager of Sod Management CRSP, office of Agriculture, 
Global Programs Bureau, 
Un~versity Center (BIFADEC) 
Un~versity Center (BIFADEC) 

Dlrector 
Deputy Director 
Chlef, Agriculture and Natural Resources 
Deputy Chief, Agriculture and Natural Resources 
Ag/Advisor/DAARP Project Officer 
ADO (former DAARP Project Officer) 
Project Officer, Evaluabon Office 
Program Officer 
Deputy Program Officer 
Regional Contractlng Officer 
ADO, Morocco Agribusiness Project Officer 

Agriculture Operations Division, Europe, M~ddle East and 
North Afrlca Regional Office 



Internahonal Servlce for Nabonal A~ncultlural Research (ISNAR) 

Perrault, Paul 
Goldsworthy, P 
Hoste, Christian 
Kramer, Charles 

Act~ng D~rector General 
Senior Officer, Research Program Des~gn and Management 
Regional Coordmator (A2) Collaborative Servlces 
Senlor Officer, Management of Organization and Resources 

Prlvate Sector and Parastatal A~ribusiness Contacts 

Agribusiness Marketing Investment Project, Casablanca 

Humpal, Donald Chief of Party 

COMICOM (Compagnie Marocame Industrlelle et Commerciale), Casablanca (Private Farm 
Machinery Company) 
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Head of the Technical Department 

Director, DPA, Settat 
Director, DPA, Safi 
Chlef of Agncultural Development, DPA, Safi 
C T Ouied Sad, Settat 
C T Ouled Sad, Settat 
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Terrab, Mostafa 

Ouchen, Hassan 
Serafini, Phillip 

Danforth, Dona 

"Charge de Mission", Royal Cabinet, Royal Palace, 
Rabat 
Governor of Settat Province 
University of ArkansasaANRA Human Resources 
Development Project 
University of ArkansasfiNRA Human Resources 
Development Project 
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INTRODUCTION 

When the Dryland Applied Agricultural Research Project (DAAR) began there was no 
INRA administrative capacity present in Settat, Morocco There were no offices, INRA 
researchers, accounts agency, scientific committee, Service for Research and Development, 
administrative services of any type, Sub Programs nor a technology transfer capacity In addifion, 
there was little mformation available on wh~ch to develop agricultural research act~vities for the 
Abda, Doukkala and Chaou~a dryland regions During the short period of 12 years, there has 
been a transformation With t h ~ s  transformation have come different demands from policy 
makers and different needs from scientists within the context of an evolving form of agriculture 
in the dryland area 

As a result of this transformation there has been adjustment in the ways which MIAC and 
INRA have been able to best facihtate the continued development of the Center toward a goal 
of sustainabllity Smce the 1991 evaluation, M A C  and INRA have worked toward this goal w t h  
renewed vigor 

Entering into the second phase (post project phase) the focus of activibes must contmue 
to emphasize ~ncreased effic~ency in management and research, completion of long-term traning, 
emphas~s of short term, ~n-country truning, toward speclfic Center needs which have yet to be 
realized, the culmination of construction and development of methods for procuring parts and 
equipment while ensuring high quality maintenance programs for expendable and many non- 
expendable goods 

Act~on In these areas wl l  promote MIAC's and INRA's capability to meet and surpass the 
DAAR Project's goal and purpose 

Project Goal and Purpose 

Goal "mcrease food productron ~n order to meet the needs of Morocco's fast 
growrng population and to ImDrove the Income of farmers w ~ t h  small and 
medrum slze land hold~nes " 

Purpose "establrsh a sustarnable applred research capac~ty relevant to the dryland 
farm~ng systems and natural resource constrarnts of the 250-450 mm ramfall 
regron of southern Morocco and capable of prov~d~ng technologres to rmprove 
farmer productivrty " 

The Project goal and purpose are realized through the utilization of Project's resources to 
generate Project's outputs in the form of technologies and information for use by farmers 
producers, researchers and policy makers 



A successful Center is in place and operating now By the end of the DAAR Project 
certam funcbons must be operable to ensure a sustamable Center The Aridoculture Center must 
have the followng 

- An management and research base supported by the Instrtute Natronal de la 
Recherche Agronomrque and the Ministries of Agr~culture and Finance - A capabihty and process in place to develop and d~sseminate technolog~es. - The capac~ty to measure Intermediate and long term impacts of ~ t s  technology 
development activibes 

These functions must be complimented by the Center's ability to generate resources which 
m11 then be utilized through an efficient resource allocabon process This requlres an effectwe 
resource management capability 

Given these challenges, it is useful to describe the Center as it is today and w11 be at 
PACD How has and how w11 the Centre Regonal de la Recherche Agronomzque de la Chaouza 
Abda et Doukkala (CRRA at Settat, also referred to as the Aridoculture Center) move forward 
to address developmental issues which are stdl outstanding as it moves into the second phase? 
To accomplish this task ~t is necessary to rewew actions on behalf of the CRRA at Settat and 
M A C  during the penod 1992 forward 

FISCAL YEAR 1992 

The MIAC/INRA Integrated Plan of Work for Fiscal Year 1992 moved the DAAR Project 
into a consolidation phase Having established a fully funcboning applied agricultural research 
center, INRA and M A C  began to emphasize acbons which would promote a sustamable 
insbtution 

This emphasis resulted in developing Project capabilibes beyond focal points provided in 
the USAID Project Evaluabon Summary of 1991 This was accomplished dunng the penod 
199 1-1 993 through addressing evaluabon summary points wthin the context of the "Research 
System Approach" (RSA) which is descnbed in Figure 1 The research system approach 
provided a framework for MIAC's and INRA's agricultural research strategy 

The RSA charted a course for the Life of Project which strengthened the development of 

- The insbtut~onal base wh~ch had been establ~shed at the Andoculture Center. 
- The capablllty and processes necessary to develop and dlssemlnate technolog~es 

generated by the Andoculture Center - The capaclty to measure potenfilal and/or actual Impacts of technology development 
actmtles by the Andoculture Center's sclenhsts 



Addressing these broad Issues was accomplished through dissecting the RSA This 
allowed the RSA to vlewed as manageable elements which could be addressed sequentially but 
still be integrated into the complete system as particular objectives were met 

The "Research Systems Approach" is comprised of three components 

- The "Research Agenda Development" component - The "Research Process" component 
- The "Mon~tormg and Impact Assessment" component 

Wlthin each of these components, action was taken to ensure the proper conceptuallzatlon, 
development and dissemination of technologies 

Figure 1 illustrates the process whlch has been introduced to support the efforts of 
Andoculture Center scientists and promotes a fully functional National Agricultural Research 
Service Research Agenda Development (I ), Research Process (I1 ) and Monltorlng and Impact 
Assessment (111 ) of technologies designed, developed andlor disseminated by the Andoculture 
Program Center are dtscrete parts of the RSA They are complimentary and (see figure 1) not 
substitutes Wlthout one component, other components w l l  be less efficient in the delivery of 
appropriate technologies to our clientele 

Speclfic actlons for advancement of each of these components were ldenafied As achons 
were taken to introduce improvements In these components, methods for defining research 
prlorlties became more evident This, by default, supported and complimented INRA's 
Programming by Objective activities Several of these activities are listed below 

Research agenda development actlvltles included 

- Sub Program Leaders' management training. 
- Technology deslgn and evaluatron techniques whrch ~ncorporated farmers' 

perspectwe 

The research process was strengthened through the 

- Utrhzation of soc~oeconomrc baselme data mformat~on for feedback mto research 
agenda development 

- Incorporatron of management trarnrng and agenda development techniques rnto the 
Spnng Plannrng Conference agenda and subsequently, mto the Plans of Work. 

Monitormg and impact activibes have included 

- Development of methodolog~es for monltonng the flow of agricultural technologies 
from the Arldoculture Center to farmers 



- Development of methodolog~es for the socloeconomlc assessment of technology 
generated ~mpact 

Adrnmstratwe act~vitles have focused on 

- Development of procedures for center acqu~s~tron, management and malntenance of 
capltal resources 

- Development of a plan for station management. - Implemenbng plans for the generabon of revenue by the Andoculture Center 

These actions fed Into and supported the research process component The research 
process continued to be strengthened through the development of cohesive, mterd~sclpllnary 
research projects, consultancies by specialists, additional short term and long-term trrunlng 

To understand the issues In the context of the expected Project Actlvlty Complehon Date 
(PACD) status of the Aridoculture Center it 1s necessary to have a baslc understanding of the 
administrative structure which exists today at the Aridoculture Center The adminlstratwe 
structure provides the mechanism for implementing activihes whlch have responded to Project 
Evaluation Summary points and w11 respond to future challenges faced by Andoculture Center 
scientists 

Flgure 2 presents a bnef description of the administrative structure in existence at the 
Aridoculture Program Center today 

INRA and M A C  have actively utilized the Center's administrahon to support actiwhes 
whlch address project evaluation summary points Furthermore, actlvlties have been supported 
whlch go beyond the PES points to ensure the sustamabllity of the Center Some of these 
activihes are llsted below 

PROJECT EVALUATION SUMMARY 

Tables 1 ,2  and 3 presents specific activihes which address issues d~scussed in the USAID 
Project Evaluahon Summary document or were deemed important for the Center by MIAC and 
INRA These acbwbes were planned for and executed d u n g  Flscal Years 1992 and 1993, w t h  
expectations that actwities proposed for Flscal Year 1994 wl l  also be Implemented All tables 
in this document provide overviews of actwities presented in Flscal Year Plans of Work whlch 
address directly, or go beyond the PES issues of 

1 Research Pnonhzahon, 
2 Center Procedures, 
3 Stabon Managementmevenue Generabon, and 
4 Traning 



Table 1 presents activibes which were undertaken during Fiscal Year 1992 These 
act~vities provided direct response to needs identified In the PES document 

TABLE 1 FISCAL YEAR 1992 ACTIVITIES 

Settlng Research Priorltl~s 
-Research Agenda Development 
Actlvrty 1 
-Pro]ect Management Tralnlng 

Setting Research Prlorltles 
-Research Agenda Development 
Actlvity 2 
-Techniques for Incorporat~ng 
Farmers' Perspective 

Settlng Research Priorities 
-Monitorl~g and Impact Assessment 
Artlvity 1 
-Development of Methodology for 
Impact Assessment 

Settlng Research Prlorltles 
-Monitoring and Impact Assessment 
Activlty 2 
-Utilization of Socioeconomic 
Basellne Data 

Arldorulture Program Center 
Adminlstratlve Servlces 
-Support Servlces Actlvlty 1 
-C~nter Procedures 

II Aridoculture Program Center Admlnlstratlve Servlces 
-Support Servlces Actlvlty 2 
-Staflon Management 

Aridoculture Program Center 
Admlnistrat~ve Services 
-Support Servlces Activity 3 
-Revenue Generation 

Introduce and utlllze tools of management sclence for 
prlorltlzatlon of applled agricultural research at the 
Arldoculture Center which provide bottom up support for PBO 

Advance techniques for deslgn Evaluation, and Disseminatron of 
Results from On-statlon and On-Farm V~rificatlon Research 

Introduction of methodologies for measuring socioeconomic impact 
of Aridoculture Center devploped technologies 

Utlllzatlon of Rural Sociology and Economics Sub Program baseline 
data lnformatlon In the development of Research Agenda 

Design and implement Aridoculture Center/stations procedures 
manuals to deflne pollcies governing acquisition and management 
of resources-Multi-year implementation schedule 

Development of a plan for statlon management lncludlng steps for 
generating and managlng revenues and replacement of MIAC hlred 
technicians 

Inv~ntory all options for the generation of revenue from 
Arldoculture Center and statlons 

Introduction of a tralnlng plan whlch promotes llnkages between 
U S and Moroccan Universltles, provldes optlons for completron 
of training prlor to PACD and/or mutually acceptable alternative 
in-country completion scheduling 

RESEARCH PRIORITY AND RESEARCH AGENDA DEVELOPMENT 

Effectwe research agenda development requires efficient and appropnate methods to 
prioritize research This is dependent upon the mclusion of information from policy makers, 
researchers, secondary information sources, and clientele groups, ie farmers The Aridoculture 
Center addressed these issues s~multaneously through the in-country trammg actwihes 

MIAC contracted for training in "Project Management Systems" to improve the capability 
of the Arldoculture Center sclenbsts to develop research plans within Sub Programs and at the 
Arrdoculture Center adminlstrat~ve levels This traming was focused on agricultural research 



project management and prov~ded tools for use by researchers which incorporated "bottom up" 
support for national Programming by Objective efforts 

Research Agenda Development In-Country Tramng Actlvlty I 

This achvity focused on aspects of management science Specific components developed 
in the truning program were the followng 

- Implementation of plannmg and management, 
- Project implementahon, 
- Development of INRA human resource capabilities through training in the utilizahon of 

A Objechve Trees, 
B Logical Frameworks for Sub Program project development, 
C Gantt Charts for realisbc planning, 
D Responsibility Graphs for role clarification, 
E Performance indicators for assessing success, 
F Enwronmental Reconnamance for adaptmg to unplanned events, 
G Budgeting associated directly with logical framework activibes, 
H Development and use of flip charts as a management tool, 
I Familiariza~on with software used to facilitate the use of the tools menboned 

above 

- Basic components for the development of tramers of traners 
- As part of the traming actw~ty a necessity existed to undertake 

A Discussions on monitoring and impact assessment needs and goals 
B Discussions on evaluahons for planning and management 

The RSA was strengthened through the management traning activity outlined above The 
RSA was complimented by the implementation of a Rapid Rural Apprasal Survey (Sondeos) 
directly followed by Training Acbvity 11 "The Analysis and Design of On-Farm Trials" RRA 
actwihes have been utilized by the Aridoculture Center on two occasions The first as part of 
a trsuning actIwty and the second on behalf of the Rural Soc~ology and Economics Sub Program 
in conjunct~on with the Service for Research and Development and Extension Pnor to the 
implementabon of Trsuning Achwty 11, a RRA survey was undertaken in the Oulad S a d  area 
of the Chaouia Region for enhancement of the research agenda development component of the 
RSA This built upon the capabilities of the Andoculture Center to implement multidisciplinary 
and multiagency surveys which incorporate the views of farmers more effectwely T h ~ s  acbvity 
was complimentary to acbons inibated by the Aridoculture Center and INRA-Rabat to develop 
mechanisms for the analysis of impact associated wth Center generated technologies In 
add~hon, the results of the RRA was to provide Immediate informat~on flow for feedback to 
researchers and policy makers and for use In the design and evaluation of On-Farm Tnal 
activities 



Research Agenda Development In-Country Tralnmg Act~v~ty  I1 

A second triilning activity was undertaken to develop the human resource capability wthin 
the SRD and among the Aridoculture Center scientists and administrative personnel It supported 
programming by objective prioritization of research activities and required full incorporation of 
the farmers' perspectwe in the development of a research agenda This training activity advanced 
the development of techniques to design, evaluate and dissem~nate results from on-stabon and 
on-farm ver~ficat~on research It also addressed release mechan~sms for use by different Sub 
Programs in the dissemination of technologies generated by the Center 

Farmer Part~c~pat~on and Research Agenda Development 

Specific activities which were undertaken included the followng 

- A review of Farming Systems Research and Extension, Technology Evaluation and 
Acceptability criteria 

- A focused RRA in two recommendation domains of Oulad Sad  
- Modified Stability Analysis (MSA) Methodology and Procedures were reviewed 
- A revlew of Agronomic Analysis and Interpretation of Morocco Research Results for 

1990-9 1 were implemented 
- A Modified Stability Analysis using Moroccan Farmers' Critena was developed 
- A Research Program Design Activity for FY 1993 was undertaken for Staaon and On- 

Farm Trials wth  discussion of Policy Implications and Diffusion Practices 

This training provided opportunihes for strengthening research achvibes and the 
dissemination of information to interested parties It also formed a basis for improved linkage 
between the DPA, the Institut Natronal de la Recherche Agronomrque, the Centres de Travaux 
and target farmers wthin specific recommendation domains 

The two trainmg activities provided the opportumty for improvement in plannmg and 
better research priorlty setting of management functions undertaken by the Andoculture Center's 
research and administrative personnel The latter trmning program provided researchers at the 
Aridoculture Center, in extension and at the Centre de Travazl at Oulad Sad  wth a clear 
understanding of the basis for the development of technologies by the Andoculture Center staff 
Finally, these actwities helped to promote enhancement of priority semng at the national and 
regional levels through programming by objective activities 



MONITORING AND IMPACT ASSESSMENT 

The monitonng and impact assessment of technologies generated by the Aridoculture 
Center required immediate attenbon by the Aridoculture Center administrative and sc~entdic 
personnel Advances in capability to undertake monitoring and lmpact assessment had been 
hmdered by manpower shortages in the economics seclon and the SRD 

The speclfic needs for monltonng and evaluat~on vary across Sub Programs As a result, 
it was necessary to tador the assessment techniques to the types of technology development 
programs existing wthln the Sub Programs Coordination of monitonng and impact assessment 
activities were to be undertaken by the Rural Sociology and Economics Sub Program A plan 
was presented In Fiscal Year 1992 and presented below which was not possible to implement 
until Fiscal Year 1993 This initiatwe wll  provide capability to monitor, evaluate and assess 
impact of technologies generated by the Andoculture Center by PACD 

MONITORING AND IMPACT ASSESSMENT. Activ~ty I 

The Aridoculture Program Center must be able to measure the socioeconomic impact of 
Center developed and disseminated technologies This must be preceded by the development of 
release mechanisms for technologies and monitoring techniques Methodologies for undertaking 
these tasks are not homogeneous across Sub Programs The human resource compliment was not 
avadable at the Aridoculture Center to undertake the development of economic lmpact assessment 
methodologies Without this capability, accountability for research expenditures and economic 
value added from dissemination of technology was not monitored 

As a result of this realization the followng plan of acaon was presented for 
implementafion during the 1992 fiscal year 

- Three economists wll  be requested to participate directly wrth the followng Sub 
Programs 1 Cereal Breeding, 2 Crop Management, 3 Agricultural Mechanizaaon, and 
4 Food Legumes 

- The senior economist in the economics secaon, working in collaboraaon wth one of the 
sabbatical economists and the SRD economist as the latter's hme permlts, wl l  coordmate 
the actwihes of the economists working wthin Sub Programs This coordmabon effort 
wl l  ensure the development of monitonng and impact assessment methodologies which 
are consistent internally to the Sub Programs' needs and consistent wth antmpated human 
resource levels in the economics sechon dunng the penod 1994-1999 

- The sabbatmd personnel wl1 be requested to revlew and develop improved techniques 
for utilizahon in, 1) the development of release mechanisms and 2) monitoring the 
dmseminabon of technologies generated by the Andoculture Center scienbsts 



- The Aridoculture Center sociologists w11 be requested to, 1 )  ident~fy key social vmables 
whlch may act to mibgate the economic impact of technologies and 2) prov~de the 
sabbatical personnel wth social ind~cators which may be useful in momtoring technology 
acceptance during the post d~ssemination period 



MONITORING AND IMPACT ASSESSMENT Activity I1 

Sociology and economic informahon at the indlvldual, household, regional and the 
nahonal level provide a basis for research prioritizahon Programming by objective initiative 
provides an opportunity for the incorporation of baseline information developed at the 
Aridoculture Center 

The Rural Sociology and Economics Sub Program has collected information which w11 
be useful in the research agenda development component and the monitoring and impact 
assessment component of the RSA outlined In Figure 1 As a result, this informaaon must be 
available prior to the implementahon of in country triuning programs dunng the 1992 fiscal year 

ARIDOCULTURE CENTER ADMINISTRATIVE SUPPORT SERVICES 

The development of the administrative support services at the Aridoculture Program 
Center and satellite stahons has developed rapidly since 1988 Accounts personnel have been 
located in Settat to undertake fiscal control of the INRA activities at the Center Personnel who 
participate in thls component of the Andoculture Center activities are now being formally tramed 
by the MIAC Administrative Officer 

The triuning acbvity is a part of the development of accounang capability at the Center 
MIAC has a role m generating the accounbng capacity as a part of the lmplementahon of 
programming by objective MIAC provides technical assistance, software and hardware in the 
triuning of INRA's staff to develop their accounhng actwities This wll  better support 
programming by objechve research actwiles 

SUPPORT SERVICES CENTER PROCEDURES, Act~v~ty  I 

The USAID Evaluation Summary Part I (DAAR 608-013) presents agreement by USAID 
and INRA to take action to "Develop a plan and bmetable for the development of a centerlstabon 
procedures manual which wll  define the procedures to follow for the acquisition and 
management of all resources " In h e  wth this agreement the followng acbvlhes are underway 
or will be implemented in line wth the bmetable presented below 

INRA-Settat has begun the development of a plan for an Andoculture Center and stations 
procedures manual In support of achon already having been implemented, the follounng acbons 
should be taken to complete and implement the manual and procedures therein 



SUPPORT SERVICESe STATION MANAGEMENT; Activity I1 

The USAID Evaluation Summary Part I (DAAR 608-013) presents agreement by USAID 
and INRA to take action to "Develop a plan for management of the research stations ~ncluding 
steps to generate and manage revenues and provide technicians for the statlons to replace those 
currently employed by MIAC " 

Station management effic~ency can be increased Generating revenue from stations which 
does not Interfere w~th station research achvities can increase sustamability for the Aridoculture 
Center and stations Guidellnes for station development w11 be based on results of the 
ARGICON Int Canada consultancy report (1991), DAAR Project goal and purpose, and the 
USAIDhNRA-Rabat A I D Evaluation Summary Agreement 

SUPPORT SERVICES REVENUE GENERATION, Activity I11 

Revenue generation from utilization of station excess capacity, laboratory testlng, 
socioeconomic informat~on, patented seed vanetles, etc, must be considered as an optlon for 
prov~dmg an internal source of l~quidity for sustamab~lity of the Arldoculture Center and stabons 
Positive actlon on this issue wll  be taken in conjunchon wth INRA-Rabat and USAID during 
fiscal year 1992 The followng actions must be taken to ensure that these opportunities are 
exploited to the~r fullest 

Since 1991 the institutionalization of Sub Programs and expansion of activities by the 
Service for Research and Development have resulted in a posihve decentralization of 
decision-making author~ty T h ~ s  enhanced opportunihes for administrafion to focus on crihcal 
management factors 

Results from the implementation of the F~scal Year 1992 Plan of Work by MIAC and 
INRA ensured increased short, Intermediate and long run poslbve economic Impacts 

However, additional tasks needed to be accomplished during Fiscal Years 1993 and 1994 
Complet~on of these tasks would allow the CRRA at Settat to provide critical informatron whtch 
wl l  be required by Moroccan pollcy makers These included but were not llmlted to the 
followng 

- Improvements rn the flow of ~nformation wrthrn and outslde the Center 
- Improved maintenance and inventory control for enhanced ut11rzat.lon of capltal 

resources. 
- Improved ut~l~zation of the human resource caprtal embodled rn the scrent~st to 

ensure the proper mlx of admlnrstrative versus sclentlfic product It should be kept 
rn mlnd that the human resource IS the key resource. This resource like others must 
be sustained and ut~lrzed In that way 



- Dissemination of technologies should be evaluated under a standard cntena which 
mcorporates a demand component. 

- Pnvate/Public aftihahons should be emphas~zed for both development of new 
technologies and the adaptation of technologies "on the shelf' in the pnvate sector. 

Each of the items mentioned above falls into four broad categories for action These are 
the followng 

- Adm~nistrat~ve and Research Management 
- Procurement and maintenance. 
- Technology Transfer 
- Training 

Activibes which are addressed in the future should be targeted toward specific issues 
wthin each of the broader categories 

FISCAL YEAR 1993 AND 1994 

Table 2 presents activities which were planned and executed dunng Fiscal 1993 These 
activities built upon those which were undertaken during Fiscal Year 1992 They reinforced 
advances made during implementahon of the RSA at the Aridoculture Center 

TABLE 2 FISCAL YEAR 1993 ACTIVITIES 

ACTIVITY DESCRIPTION 

11 I 

I 
Setting Research Priorities 
- Project Support Accounts 

for Portfolio 
Diversification 

Setting Research Priorities 
- Sustainable Administrative 

and Research Management 

Utilization of Logframe Approach to project development and 
budgeting to generate funds from external sources after PACD 

Aridoculture Program Center 
Administrative Services 
- Sustainable Linkage 

Development 

Introduce and utilize tools for improved budgeting and scheduling 
for PBO 

Action by MIAC to develop sustainable international and national 
linkage programs 

Setting Research Priorities 
- Baseline Data Utilization 

for Technology Transfer and 
Impact Assessment 

Utilization of Rural Sociology and Economics Sub Program baseline 
data information in the development of Research Agenda 

Aridoculture Program Center 
Administrative Services 
- Inventory Training for 

Station Management 

Development of a computerized inventory system for use by the 
Center and Sub Stations 

I 
Setting Research Priorities - Audio/Visual Training for 

G 
Technology Transfer 

Setting Research Prioritiea - Introduction to Monitoring 
and Impact Assessment 

Development and expansion of Audio/Visual capacity of the 
Aridoculture Center 

Applied utilization and development of methods for monitoring and 
impact aaseasment 



1 Sustainable Admmstratlon and Research Management Training; 

Setting Research Priorities 
- Irrigation for Research and 

Revenue Generation, 

Aridoculture Program Center 
Administrative Services 
- Writing for Publication and 

Proposal Development, 

This training w11 focus on budgeting and scheduling aspects of management science 

Investigation of potential for use of Center Pivot and Linear 
irrigation systems In research and revenue generation 

Training program for the development of skills associated with 
research and proposal writing 

There are $49,000 budgeted for this in-country training acttvity Trainers from a U S based 
organ~zation wll  present a follow up traning program in budget management and scheduling 
This w11 be directly related to FY 92 activities utiliang lessons learned from the introduction 
of the LogFrame Approach for Project Administration and Research Management 

Specific components envisioned in thls training program follow 

- Revlew of model research projects logframes for use in budgeting and scheduling traming 
- Introduction of budgetmg and scheduling tools utilizing TEAMup software to compliment 

LogFrame Approach Traning 
- Basic components for developing tramers of trsuners in budgetmg and scheduling 

activities 

Administrative functions strengthened through the budgeting and scheduling traning 
activ~ty outlined above w11 compliment all actions undertaken by the Aridoculture Center 

2 Research Pro~ect Support Accounts 

During FY93 M A C  and INRA w11 promote traning in generation of fundmg for research 
projects This wll  be accomplished through utilization of support accounts, whlch mirror actual 
budget accounts managed by a Project's principal investigator Acaon w111 be taken by 
administration to provide managed and financial support for a model which wll  stimulate 

- Compebtive fundmg for proiects or prolect operational protocols (as defined in the 
Logframe Approach) which are pnncipal-invesbgator managed, 

- Donor agency interest in funding INRA-Settat research projects or project activibes, 

Development of mechanisms for lmplementmg priority research, 

- recognition of complimentarily existing between project or project activities, and 



- Support for research whlch provides a benefit flow across disciplines 

Aridoculture Center and MIAC have several tools for improving efficiency through 
research priority setting in place at the present hme These include capabillhes In the followng 
areas 

- Acquisihon of human resources can fill gaps, new scientists can be hired and/or retramed 
in areas which are identified as high priority 

- Assignment of fundlng to prlonty problems can direct research, tralning in the use of the 
logframe approach coupled wth the PBO have provided an opportunlty to focus funding 
of high prlonty research Base funding conhnues for all researchers wth  emphasis from 
admlnlstrative support for compehtive grantrng on high priority issues 

- Administrative action can address research needs, adminlstrahon can direct research, 
monitor implementation and track research results to judge future resource needs 

Each of these tools are utrlized either by management or scienhsts However, as the 
DAAR Project moves toward completion ~t is necessary to promote the diversification of funding 
sources Thls can be done through utilization of models which address objecbves listed above 
Therefore, Andoculture Center and MIAC w11 take achon to ensure that this opportun~ty exists 
This opportunlty requires accountability on behalf of researchers and provides the researcher wth 
the utmost opportunity to undertake research unconstramed by the bureaucracy 

During FY93 up to $50,000 w11 be provided in $5,000 project support accounts to address 
these objectives In FY94 these support accounts wl l  continue if jushfied, plus an additional 
$50,000 wl l  be added for other promising research if such research exists A MIACANRA 
committee wll  be set up to review projects for possible support Inltlal competlhon for FY93 
project support accounts wl l  be judged on cnteria llsted below 

- Projects wl l  be idenhfied which are hlgh prlonty for Ar~doculture Center, MIAC and 
USAID and which complement PBO objechves 

- Considerahon wl1 be given to the integrabon of multiple disciplines when advantageous 
to successful completion of the project activity 

- Time frame feasibility w l l  be considered Projects or acbvihes wthin projects must be 
completed pnor to the Project Activity Complebon Date (PACD) for the DAAR Project 
(August 3 1, 1994) 

- Expected benefit flow to researchers and farmers must be delineated wth expectabons 
pertaming to time frame 

- Technology adopt~on potentml must be discussed 



- All support accounts wll be targeted for use in applied agricultural research Research 
undertaken must target a d~rect appl~cation wh~ch reduces or removes a constrant whxh 
reduces productiv~ty of the farming system 

- A task-oriented budget must be provided wth the request for a support account 

Research projects wth Logframe Approach tables and proposals wll  be cons~dered and 
wll provide the basis for select~on However, other projects addressing Issues overlooked In the 
PBO process but of htgh prlority w11 be considered on the~r merlt All project activ~t~es 
submitted must util~ze the management tools which have been made avalable to the researcher 
through the Project Management Train~ng programs 

4 Sustamable Linkage Development 

MAC wll  continue to develop linkages, both mternally and externally to Morocco, wh~ch 
wll  enhance long term susta~nability of the Aridoculture Center and INRA as an institution 
Three activities wll  be undertaken d u n g  FY93 to build new mternational linkages wth 
Univers~ties and private enterpr~se 

Un~ted States Department of Agr~cultureMash~ngton State Un~vers~ty Lmkage, 

Susta~nable Agr~culture and Natural Resource Management Collaborat~ve Research Support 
Project, 

Valmont Industr~es/Un~vers~ty of Nebraska/Andoculture Center 

5 Baseline Data Util~zation for Technology Transfer and Impact Assessment 

Soc~ology and economic ~nformation at the individual, household, regional and the 
national level provide a basls for research prior~bzatlon The Prograrnmmg by Objecbve inibative 
provides an opportun~ty for the mcorporation of baselme ~nformat~on developed at the 
Aridoculture Center Into the RSA 

6 Inventory Traning for Stat~on Management 

Trainmg In development of mventory control mechan~sms wll  be undertaken during 
FY93 This wll  provide an opportun~ty for the Aridoculture Center to address stabon 
management issues in a manner wh~ch wll increase opportunit~es for sustanability At the same 
time ~t w11 provide a basis for the introduction of new technology for research purposes into the 
stat~ons' Inventory of equ~pment as part of an mtegrated inventory control system This addresses 
one of the serlous issues facmg the CRRA, how to manage scarce equipment and land resources, 
as the DAAR Project 1s completed It also directly addresses one of the USAID Project 



Evaluation Summary points which were agreed upon as priority issues by both USAID and 
INRA-Rabat 

7 Introduction to Monitoring and Impact Assessment 

The Aridoculture Center must be able to measure the socioeconomic impact of Center 
developed and disseminated technologies This must be preceded by the development of release 
mechanisms for technologies and monitonng techniques Methodologies for undertaking these 
tasks are not homogeneous across Sub Programs Human resources are not avalable at the 
Andoculture Center to undertake the development of economic impact assessment methodologies 
Without this capability, accountability for research expenditures and economic value added from 
disseminabon of technology can not be monitored 

- The senior economist in the economics section, working in collaborabon wth  the 
sabbatical economist and SRD, w11 coordinate the acbvibes This coordinabon effort wd1 
ensure the development of monitonng and impact assessment methodologies which are 
consistent internally to the Sub Programs' needs and consistent wth anbcipated human 
resource levels in the economics secbon dunng the penod 1994-1999 

The sabbahcal personnel w11 be requested to review and develop improved techniques 
for utilizabon in, 1) the development of release mechanisms and 2) monitonng the 
disseminabon of technologies generated by the Andoculture Center scienbsts 

- The Aridoculture Center sociologists wll  be requested to, 1) idenbfy key soclal variables 
which may act to mibgate the economic Impact of technologies, 2) provide the sabbatical 
economist wth social indicators which may be useful in monitonng technology 
acceptance during the post dissemination penod and 3) conduct an assessment of potenbal 
dissemination constrants wthin each Farming Systems type from secondary data 

8 AudioNisual Tranine; for Technologv Transfer 

The Andoculture Center requires a capability to provlde audio/visual support for ongoing 
research achvities undertaken by research scientists This capability wl1 be developed under the 
auspices of the Service for Research and Development (SRD) The general objective of this 
trmning wdl be the improvement in communications capability of the Andoculture Center mth 
the specific objectwe of being able to more effecbvely disseminate CRRA generated technologies 
and mformatlon pertaming to such technologies The specific objecbves m11 be addressed 
through collaboratwe acbvibes between the SRD and consultants specialiang In technical 
journalism and communicatrons techniques 

- Consultabon wth  the Service de Recherche et Development (SRD) and ENA Audio 
Visual Center to help develop a comprehensive plan designed to upgrade and 



institutionalize an agricultural communication capacity This capacity w11 provide 
effective communications support systems required to fac~litate two-way informat~on flow 
among researchers, extension personnel and farmers 

The consultant w l l  assist the Znstztut Natzonal de la Recherche Agronomque (INRA) at 
the Centre Regzonal de la Recherche Agronornlque de la Chaouza, Abda et Doukkala 
(CRRA) located at Settat, Morocco In preparing a diagnostic analysis of the current 
agricultural cornmunicatlons capacity and pursue recommendations for inputs to improve 
these communlcation efforts Thls analysis wl l  specifically address issues of 
sustainabllity of generated efforts beyond current project completion 

The diagnost~c analysis also would serve as the basis for a plan for future activities and 
document the cornmunlcation capacities and needs as background information for potentla1 
donors 

The AudioNideo Communications plan wl l  

Investigate management strategies and alternatives for improved planning, traning and 
equipment capacities to Increase both the on time delivery and quality of agricultural 
cornmunicabon outputs 

Recommend appropriate cornrnunicabon technology (equipment) to support a 
communication management plan 

Seek two-way emphasis on the flow of agricultural inforrnatlon for appropriate inputs Into 
message development process 

Increase subject matter specialist and research specialist contact through cooperative 
planning and message development and updabng (wth emphasis on Extension/Research 
linkage) 

Develop and strengthen the agr~cultural communication capacity to design and conduct 
communication-related invesbgations, to pre-test matenals m vanous meda, and to 
interpret and utilize the results to Improve program effectiveness and impact 

Irr~aation for Research and Revenue Generabon 

Development of irrigation for research and revenue generation on stations w l l  be 
investigated This w l l  be accomplished through the collaborative efforts of MIAC and 
Aridoculture Center w t h  input from INRA-Rabat, USAID and the University of Nebraska at 
Lincoln Project Coordination Office Results of this investigation w l l  provide, if justified on 
economic and/or research requirements, the basis for purchase and planning for implementation 
of irrigation equipment 



10 Wnting for Publicatron and Proposal Development 

MI 
capability 
will build 
efficiency 

:AC wll  attempt to identify appropriate consulting agencies whlch can prowde 
in technical writing for research publication and proposal development This activity 
upon actions taken by MIAC and Ar~doculture Center to strengthen management 
at the Center 

ACTIVITIES TO SUPPORT DAAR PROJECT NEEDS 

Specific activities to be addressed during Fiscal Year 1994 focus on tranlng, 
administrative and research management, statrons and linkage development These activities wll  
strengthen both research and administratwe capacity to address farmer and policy maker demands 
Each of the activities are descnbed briefly in Table 1, and delineated wthin the text of this Plan 
of Work 

TABLE 3. FISCAL YEAR 1993 ACTIVITIES 

I! SHORT TERM TRAINING IN MOROCCO 
Setting Research Priorities I1 - 

Administrative and 
Research Manaqement 

II Training 

Aridoculture Program Center 
Administrative Services 

Inventory Control 

Aridoculture Program Center 
Administrative Services 

Editing Proposals and 

Aridoculture Program Center 
Administrative Services 1 - Data Base and Financial 

II Management Training 

Aridoculture Program Center 
Administrative Services 

Equipment Maintenance 

Aridoculture Program Center 
Administrative Services 11 - Local Area Network 

H Development (LAN) 

Aridoculture Program Center 
Administrative Services 11 - Electronic Mail 

I1 Communications 

11 Setting Research Priorities 
Il - 

Equipment Utilization 

I SHORT TERM TRAINING 1. THE U S 

Setting Research Priorities - Scientific Techniques 

DESCRIPTION 

Introduce and utilize tools for improved budgeting and scheduling 
for PBO 

Development of a computerized inventory system for use by the 
Center and Sub Stations 

Training program in editing for the development of a set of 
editors on the Settat staff 

Training in the development of data base information services and 
financial management tools for INRA administration 

Program to train INRA technical staff in the maintenance of 
scientific and refrigeration equipment 

Installation and training in the use of a LAN system for internal 
and external linkage development 

Training in the use of electronic mail options and installation 
of services at INRA-Rabat and other institutions 

Short course in calibration of wintersteiger planters and 
harvesters 

Custom training in electrophoretic techniques for soil physics 



Setting Research Priorities 1 - Project Management I project administrative management USDA sponsored course which will provide additional capacity in 
I ptting Research Priorities Communications 

Setting Research Priorities 

I1 - 
Advanced Degree Training I Course Work and Research 

I 

Custom training which builds upon initiatives in the field of 
audio/video communication of Center's information 

Training of trainers program for development of training capacity 

Aridoculture Program Center 
Administrative Services - Administrative Staff 

Computer Utilization 

DEGREE BASED TRAINING 

Training in the use of computers for data base development and 
typing for administrative staff 

ll - 

I 

Training of Trainers 

I. 
DESCRIPTION OF PROJECT ACTIVITIES 

in Project Management Systems 

Advanced Degree Training 

OTHER ADMINISTRATIVE INITIATIVES 

- 

Setting Research Priorities 
Irrigation for Research 
and Revenue Generation 

The Dryland Applled Agricultural Research Project actlvlties to be undertaken during FY 
94 are necessary They are broad in range and specific in target A final opportunity exists to 
strengthen a few outstanding capabilities which wll improve the overall performance of the 
Arldoculture Center and its sub stations located at S~di  El Aydl, Jemaat Rha, Khemls Zememra 
and Jemaa Shaim 

I 

Course work only 

Setting Research Priorities 
- Research Project Support 

Assistance 

Enter into bidding process for purchase of equipment based on 
suggestions of the INRA feasibility study 

SHORT TERM TRAINING; MOROCCO 

Utilization of Logframe Approach to project development and 
budgeting to generate funds from external sources after PACD 

1 Administrative and Research Management Traninp;. Linkage 

This trsuning, which IS the third program m a series of three, wll  focus on final budgeting 
and scheduling aspects of Project Management Systems tramng This builds directly on FY92 
and FY93 activities in the use of the LogFrame Approach and PCTeam/Up for scheduling and 
budgeting Both project administration and research management benefit from thls trsuning 
Internal and external linkage opportuntties are improved through thls acavity 

0 bjectwes 
Three objectlves for the work w11 be achieved These include 

1 The facilitation of budget and scheduling for research projects developed over the 
past two years, 



2 Sensihzahon to and presentahon of Project Management Systems approach and 
project proposals to external donor groups, and 

3 Movement toward reahzahon of opportunities for the Aridoculture Center to 
develop a Profit Center to generate revenue and augment scientists' capacity to 
tran in Project Management Systems 

2 Inventory Control Tralning 

Trainmg for inventory control will be undertaken during FY94 This trzuning will be 
useful-for coordmahon purchase achvities by the Andoculture Center across all stabons 

0 bjectwes 
This achvity w11 provide opportunities for development of a comprehensive inventory 

system to improve administrabve efficiency on stahons This addresses one of the serious issues 
facmg the CRRA, how to manage scarce equipment and land resources, as the DAAR Project is 
completed It also directly addresses one of the USAID Project Evaluation Summary points 
agreed upon as priority issues by both USAID and INRA-Rabat 

3 Edihnn Proposals and Publicatrons. Lmkaae 

Dunng Fiscal Year 1993 a mters  workshop was undertaken at the CRRA This was a 
successful training program for the development of proposals and publicabons Dunng the course 
it was observed that capability in editmg was minimal 

0 bjectlves 
The one week workshop wll  focus on the development of a small cadre of individuals 

at the CRRA This team w11 be able to provide services to other scien.hsts and/or the scienlfic 
committee in preparahon of written documents The Specific objechve of the workshop w11 be 
the provision of editing skills to this cadre to uhhze in collaboration wth CRRA scienhsts 

4 Data Base and Financial Management Tranina. Linkage 

Capacity to utilize and modify data base and financial management information is limited 
wthin the Andoculture Center adrninistrahve staff This 1s due to two major constrants The 
first 1s choice of software and the second is a lim~ted common knowledge base amongst 
administrahve staff The latter is a result of indwidual trzuning which only the indiv~dual can 
uhlize if the benefits are not transparent to policy makers The former is due to use of specific 
software by M A C  which complimented needs of the Coordmatmg Office, MIAC-Lincoln and 
associated universities 

0 bj ectwes 
The objectives of this program are to introduce a flexlble data base and financial 

management software which will more readly meet the needs of the Andoculture Center m the 



systems and the Local Area Network 

5 Equipment Mamtenance 

Trsllnmg in the mamtenance of electma equipment was undertaken in the Un~ted States 

future Secondly, this data base system w11 be directly linked to station inventory control 

II 
and on site during the course of the MIAC contract However, tralning In repam and maintenance 
of refrigeration equipment was not part of this tranlng 

Objectives 
Provide the on site capability to repar and mantan equipment which requires knowledge 

of refrigeration techniques and processes 

6 Local Area Network Development. Linkage 

Th~s  development and training program wll provide opportunities for communication 
among scientists which do not exist today The technology is avslllable to remove this constrant 
to technology development and disseminahon actlvihes 

Object~ves 
Two objectwes predom~nate the dec~sion to rntroduce a local area network at the 

Aridoculture Center These are the followng 

1 Improved internal communicahon amongst scienhsts on research and 
administrative tasks 

2 Improved, post project, opportunities to commun~cate wth U S based colleagues, 
Morocco based collaborators, and institutional organizations via electronic mad 
services available at the desk 

In conjunction wth use of electronic mad services both internal and external linkage 
opportunities are ~mproved through this actlvity 

7 Electronic Mad Communicafions. L~nkage 

Electronic ma1 services can be wdely avslllable in Morocco This servlce can be utilized 
to send EMAIL, FAX and/or TELEX communications It provides a new opportunity to 
improve communication of sc~entific knowledge amongst institutlons This may result in reduced 
negative compehhon between institutlons and improve opportunities for collaborative and 
complimentary research 

0 bjectwes 
Electronic mail capability un11 be developed at the Aridoculture Center to do the 

follounng 



1 Improve capability to communicate externally wthin Morocco and outside of 
Morocco 

2 Reduce costs associated wth external communicahons 
3 Improve sustamability of the Aridoculture Center through improved scienast to 

scientist and insbtution to inshtution linkages 

8 Eauipment Uhlizahon 

The FY 93 Scientific Panel proposed that traning in proper calibrahon of equipment 
would enhance opportunibes for improved research results MIAC and INRA are responding to 
this proposal immediately to ensure that stabon managers are able to undertake high quality 
research actlvihes 

Objectwe 
The objective for this trsuning is to provide the best possible support for upkeep and 

mamtenance of eqwpment on stabon 

SHORT TERM TRAINING; UNITED STATES 

9 Scientific Techniques 

This is a custom designed program in electrophoretic techniques for use in soil physics 

0 bject~ves 
Develop on slte expertise in electrophoretx techniques for support of soil physics 

laboratory activlbes 

10 Communication/Cornmunicahons. Linkage 

A sustamed effort has been contmuously implemented during FY 92 and FY 93 to ensure 
the Center's capability to deliver high quality technology and informahon messages This wl l  
be improved dunng FY 94 through this customized achvity to be undertaken at Colorado State 
University, wth  pnvate enterpnse in Denver, Colorado, and the University of Nebraska 

Objectwe 
Improve the capabll~ty of the Dlrector for the S e ~ c e  for Research and Development to 

integrate disparate aspects of the SRD's liason actmbes with research, extension farmers and 
policy makers This wdl, In turn, provlde more opportuniiy for the SRD to emphasize its on farm 
evaluation program, a key component of future success for the Andoculture Center 



11 Prorect Management Trmning. Lmkage 

During FY 94, two ~ n d ~ v ~ d u a l s  wl l  be tramed In Project Management by the USDA In 
Washington, D C T h ~ s  training w l l  prov~de management tools whlch w l l  support research and 
project management traming undertaken during the past three years 

0 bject~ves 
T h ~ s  wlll provide a four person team w t h  the Aridoculture Center who not only have 

research management traning but also project management tramng The advantages of having 
a small cadre of mdlv~duals w t h  a common bas~s of understandmg results in greater hkelihood 
of success in admin~strative initiatives 

12 Training of Trainers. Linkage 

Resources have been expended to ensure improved research project development and 
management of projects T h ~ s  has developed interest among other CRRAs in Morocco, INRA 
admlnistratlon In Rabat and returnmg scientists In order to tram in the use of Project 
Management Systems ~t IS not sufficient to know how to apply ~ t s  techniques It is necessary to 
be able to convey the ~deas, concepts and techniques In a manner wh~ch meets accepted teachmg 
standards Trsllnmg of tramers 1s an instrumental step forward in the ~nst~tut~onal~zat~on,  wthin 
INRA, of a project management capabil~ty whlch can be expanded to the enfire Natronal 
Agrlcultural Research Sewlce 

0 bjectwes 
Tram two Andoculture Center scient~sts In the techn~ques necessary for tralning in Project 

Management Systems effectively and efficiently This w11 prov~de expertise for tramng 
returning scientists and staff of other organlzat~ons who w l l  be mterested In emulating the 
successes of the Aridoculture Center program 

13 Administratwe Staff Computer Ut~l~zation 

A concerted effort is underway to sensitrze other agencies wthin INRA, while at the same 
time lmkrng them through common actmties, w t h  the Andoculture Center Trsuning in 
administrat~ve staff computer utilrzation w11 be undertaken on a small scale durrng FY 94 to 
ensure that this Interaction IS supported 

Objectwes 
Prov~de computer software sk~lls (data base, word processmg, inventory control, etc ) 

which support the goals of the Aridoculture Center while at the same bme linking agencles 
through expertise 



DEGREE BASED TRAINING 

14 Course Work and Research 

Emphasis throughout 
spec~alty areas 

0 bjective 
At PACD in August 

the DAAR Project has been placed on traning In Sub Program 

994 advanced degree tranmg w11 no longer be funded under the 
Dryland Applied Agricultural Research Project in conjunction wth the MIAC contract 
Therefore, MIAC and INRA have emphasized efforts to finish up long term traning achvihes on 
schedule 

15 Course Work Only 

During FY 1992 a program was developed to provide support for training to INRA and 
also support the newly developing capabilihes at IAV-Hassan 11 University This program has 
progressed well, wth course work only students having been placed in U S Universities Dunng 
FY 1994 one additional student is planned for correspondence course work at an U S University 
It is understood by INRA-Rabat and the Aridoculture Center that this trsuning opportunity does 
not require travel to the U S nor additional expenditures by MIAC or USAID under the DAAR 
Project Furthermore, this partxular training achvity is contmgent upon authonzahon from all 
appropriate dlvlsions in USAID 

Objecbve 
At PACD in August 1994 course work only advanced degree training wll  no longer be 

funded under the Dryland Applied Agricultural Research Project in conjunct~on wth the M A C  
contract Therefore, MIAC and INRA have emphasized efforts to finish up course work only 
long term traning activities on schedule 

OTHER ADMINISTRATIVE INITIATIVES 

16 Research Prolect Support Assistance 

Dunng FY94 MIAC and INRA w11 conhnue to support proposal development for funding 
of research projects This w11 be accomplished through uthzahon of support assistance, 
managed by a Project's pnncipal inveshgator 

0 bjectives 
Achon will be taken by MIAC to provide managenal and financial support for 

implementahon of a model which w11 achieve the followng 



- Provlslon of competitive funding for prolects or prolect operational ~rotocols (as defined 
in the Logframe Approach) which are principal-investigator managed, 

- Stimulate donor agency Interest in funding INRA-Settat research projects or project 
activities, 

- Provide support for research which results in a benefit flow across d~scipl~nes 

As the DAAR Project moves toward completion it is necessary to promote the 
diversification of fundmg sources The project support activity requires accountabihty on behalf 
of researchers and provldes the researcher wth flexibility in the use of researcher managed 
resources 

Durlng FY94 up to $50,000 wl1 be provided In $5,000 project support accounts An 
INRA committee was set up during FY 93 to review projects for posslble support Compebbon 
for FY 94 project support accounts w11 be judged on criteria llsted below 

- Projects wll  be ident~fied which are high prlorlty for Aridoculture Center, M A C  and 
USAID and which complement PBO objecbves 

- Consideration wll  be given to the integration of multlple disciplines when advantageous 
to successful completion of the project act~vity 

- Time frame feasibility w11 be considered Projects or "stand alone" project operahons 
must be completed prior July 1994 

- Expected benefit flow to researchers and farmers must be delineated wth expectabons 
pertaming to tlme frame 

- Technology adoptlon potential must be reviewed 

- All support accounts w11 be targeted for use In appl~ed agricultural research Research 
undertaken must target a dlrect applicabon which reduces or removes a constraint wh~ch 
reduces productivity of the farming system 

- A task-oriented budget which utilizes Project Management Systems traning must be 
provided wth the request for a support account 

All successful projects submitted w11 have utilized management tools made avadable to 
the researcher through training in Project Management Systems 



Utlluat~on of Funds Not Prov~ded for Project Support Actwt~es  

Funds which have not been utilized for project support activities wl l  be utilized for 
support of finishing Ph D and M Sc students This w11 contmue a program begun dunng FY 
1993 which provided students just returning to the Aridoculture Center the opportunihes wh~ch 
existed at the beginning of the project rather than having to fight for scarce resources 

17 Irrigation for Research and Revenue Generabon 

Development of irrigabon for research and revenue generation on stabons w l l  be 
investigated This unll be accomplished through the collaboratwe efforts of MIAC and the 
Aridoculture Center w th  input from INRA-Rabat, USAID and the University of Nebraska at 
Lincoln Project Coordination Office Results of this invest~gat~on w11 provide, if jushfied on 
economic and/or research requirements, the basis for purchase and planning for implementation 
of irrigahon equipment 
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PROJECT TECHNICAL ASSISTANTS AND CONSULTANT VISITS 

TABLE F1 Distr~bution of Techn~cal Ass~stants by 
Sub Program Number and Person Months 

Sub Program No o f T A s  Total Person Months 

Crop Breedmg 
Crop Protection 
Soil Management 
Crop Management 
Agr~cultural Mechanization 
Forages 
Food Legumes 
Rural Sociology/Economics 

Team Leader 5 144 

Total 4 1 1208 

TABLE F2 D~str~but~on of Techn~cal Ass~stants by 
Number of Months on MIAC Contract 

Months No o f T A s  

0-1 8 
19-3 1 
32-44 
45-57 
58 and over 

Average length of time on contract = 29 46 months 



TABLE F3 Number of Technical Consultants by 
Program Area and Person Months 

Program Area 

Rural Soc~ology and Economics 
Plant Breedmg 
Food Legumes 
Forages 
Plant Protection 
Agricultural Engmeerlng 
Crop Management 
Soils 
Seed Production 
Greenhouses 
Techmcal 
Library 
Computer 
Biometrics 
Extension 
Management 
Televis~on 
Sub Stat~on Management 
Communications 
SRD 

Total 

Average Stay 

Number Person Months 



TABLE F4 

Sub Program 

Rural Sociology 
and Economics 

Plant Breedmg 

Food Legumes 

Forage 

Plant Protectton 

Soil Management 

Agricultural Engineertng 

Crop Management 

Number of Adv~sor Consultants by 
Sub Program Area and Person Months 

Total 

Average Stay 

No of Advlsor Consultants 

5 

11 

6 

8 

5 

4 

Person Months 

2 0 

3 25 

1 8 5  

2 33 

1 70 

2 00 

2 5 

1 3 0  

14 78 

3 4 
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INTRODUCTION 

~ h l s  Sclentlflc Revlew Panel renewed actlvltles undertaken by 
the INRA/MIAC team In the following functlonal areas 
admlnlstratlon and research servlces, Soc~oeconom~c Sub Program, 
and the Servlce for Research and Development. The Panel's study 
was organized wlth the renew of admlnlstratlon and research 
servlces by the two team members n t h  speclal experience In 
research admlnlstratlon and management, the Soc~oeconom~cs Sub 
Program by the two team members wlth relevant dlsclpllnary 
expertise, and all team members revlewlng the Servlce for 
Research and Development 

The Revlew Panel was charged by INRA/MIAC Admlnlstrators wlth the 
responslblllty of revlewlng the three CRRA functions and 
suggesting ways of mcreasing thelr lntegratlon and functlonal 
effectiveness. Specifically, lt was suggested that the revlew of 
the "admlnlstratlon and research function should lnclude but not 
be limlted to: 

CRRA at Settat management systems to determine how they can 
lmprove support to research activities. Thls review should 
conslder flnanclal support to scientists and ease of access It 
should focus on mventory control needs and maintenance of 
equipment at the Center and sub stations. 

IfSpecific objectives for renew of the Sociology and Economics 
Sub Program should include b u t  n o t  be llmited t o  the following: 

Make suggestions on what can be done to lmprove lnformatlon 
flows to sclentxsts, policy makers and farmers. 

Suggest how soczoeconomx lnformatlon can best be introduced 
lnto dally use of the non soclal scxence researchers. 

Provide supporting lnformation and suggestions on how to 
proceed wlth the development of unpact assessment and 
monitoring methodologies for varietal, cultural, mechanlc 
and socloeconormc inforxnatlon technologies. 

Revlew the processes in place for the incorporation of 
socloeconormc lnformation lnto research agenda development 
activities and make suggestions for improving efflclency. 

Review and dlscuss the appropriate utilization of human 
resources in the Rural Sociology and Economics Sub Program 
to provlde basic ~nfomation, lnformation in support of 



o t h e r  s c l e n t l s t s  ( p r e  and pos t  t r l a l )  and lnformatlon t o  
admln l s t r a t lve  policy makers 

l 1 ~ p e c l f l c  objectives f o r  revlew of t h e  Servlce f o r  Research and 
Development ( S R D )  should lnc lude  but  not  be l l m l t e d  t o  t h e  
f ollowlng 

1 Revlew and d l s c u s s  t h e  appropr la t e  u t l l l z a t l o n  of human 
resources  I n  t h e  SRD t o  provlde lnformatlon t o  o u t s l d e  
sources  versus  t h e  u t l l l z a t l o n  of human resources  I n  t h e  
technology t r a n s f e r  component of t h e  Ar ldocul ture  Center 
program 

2 I d e n t l f y  a d d l t l o n a l  human resource needs and methods f o r  
p rov l s lon  of t h e s e  r e sources  f o r  f u t u r e  expansion of l l a l s o n  
and research  a c t l v l t l e s  

3 .  Revlew I n  d e t a l l ,  the technology t r a n s f e r  process ,  and 
l d e n t l f y  needs f o r  m c o r p o r a t l o n  of any a d d l t l o n a l  
components t o  support  a d a p t ~ o n  of Center  developed 
technologles  a t  t h e  farm l e v e l .  Ir 

I n  conducting t h e  r e n e w  and w r i t i n g  t h e  r e p o r t ,  an emphasls w a s  
p laced  on t h e  following areas: c u r r e n t  r e sea rch  p r i o r l t l e s ,  
programs and management procedures ,  p l ans  of work, p u b l l c a t l o n s  
and r e p o r t s ,  equlpment/vehlcle s t a t u s  and needs, c u r r e n t  s t a f f l n g  
and f u t u r e  needs, t h e  on-farm development o f  technology 
( technology t r a n s f e r ) ,  and sociology and economxs program and 
c o n t r i b u t ~ o n s .  

The recommendations are based on conversa t ions  wi th  INRA/MIAC 
personnel  and o u r  r e n e w  of  t h e  foregoing  mate r i a l s .  

Background r e p o r t s  on INRA/MIAC programs inc luded t h e  S c l e n t l f ~ c  
Revlew Panel Reports 1989, 1990, and 1991; t h e  DRRA In tegra ted  
Plan  of Work f o r  1992  and 1993; 1 9 9 1  Morocco T r q  Report 
(Hannlbal Muhtar), and Pro toco les  de  recherche Campagne 92-93. 
Reports on t h e  Sociology and Economics program, whlch were 
fu rn i shed ,  lnc luded t h e  Ar idocul ture  Basel ine Studv and Farminq 
Svstems Tmolocrv ReD0Z-t by Kel th  Moore; Annotated b l b l i o a r a ~ h v  of 
t h e  r u r a l  soc lo loav  s e c t i o n  documents by Fatuna Nasslf ;  
A n d o c u l t u r e  Center  A a r i c u l t u r a l  Economics Blbl iocr ra~hv - by G. 
Rafsnider ,  L. Abdelal i ,  and Moussaoul Mohammed; nAgr icul ture  
economics: strategic plan,I1 H A g n c u l t u r a l  econormcs resea rch  
program linkages," I1Agncu l tu ra l  economics a t  t h e  Ar idocul ture  
Center: A 1985-1990 research program h l s t o r y M  by G. T. Rafsnlder,  
and ItLa socloeconorme en Arldocul ture .  du t r a n s f e r t  de 
technologles  a Ltxnnovatlon ~ n s t ~ t u t ~ o n n e l l e ~  by Moussaou~ 
Mohammed. Reports of t h e  Serv~ce f o r  Research and Development 
lnc luded nToplc O u t l m e  on SRD/TT," "Synthesis D r a f t  Report on 
INRA/SETTAT T e c h n o l ~ g i e s , ~  I d e n t i f l c a t l o n  des c o n t r a l n t e s  e t  
p r o ~ o s t i o n s  d * a c t l o n s  de  develotmxnent dans l a  zone d ' a c t l o n  du 



c T ouled Sald Rapport du SONDE0 by A Alt Lhaj, H Benaouda, A 
Sefrloul, T Woldetatlos, and M Abdelmalkl, "Final Report, On 
the Tralnlng Workshop Analysls and Plannlng of On-Farm Trials" 
by ~eborah McGrath, and "1992/93 malze varlety evaluation trials" 
by T Woldetatlos et a1 These documents and the enthuslastlc 
cooperatlon of the members of all sectlons asslsted the Panel In 
assessing progress of current programs and In maklng speclflc 
recommendatlons that may facllltate dlrectlons and output Whlle 
the materials and presentations were detalled and frank, the 
short tune available lnevltably constrained the Panel's analysls 
and should be considered In evaluating lts recommendatlons 
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REVIEW PANEL SUMMARY 

At thls polnt, the major components of CRRA-Settat as a technolo- 
gy development center have been established and are functlonlng 
There 1s already an lmpresslve array of technologies which are ln 
the production systems of farmers In the reglon and In plpellne 
for DPA transfer to farmers. Still, as with any instltution, 
especially a new xnstltutlon, there are developmental problems In 
flne tunlng the organlzat~on to operate most efficiently In 
attalnlng the central goal of lncreaslng food production and 
lmprovlng the lncomes of farmers wlth small and medium sued 
farms 

MIAC/INRA has ldentlfled three particular areas In whlch 
lmprovements are deslred. One 1s In increasing admlnlstratlve 
control of research and the management of field statlon 
facilities. A second area in whlch lmprovements can be made 1s In 
the utllizatlon of the knowledge and capabllltles of soclal and 
economic scientists In the technology development process. And, 
the third area 1s the organization of actmities of the Servlce 
for Research and Development which further develops technological 
lnnovatlons after work on the research statlon has been 
completed. 

These three problem areas define the general foci of this 
Sclent~f~c Revlew Panel's work. The purpose was to renew the on- 
going adrmn~strat~ve actlvlties of CRRA-Settat, the Socloeconomlc 
Sub Program, and the Service for Research and Development and to 
recommend actlons that would Increase the efflclency and 



effectiveness I n  a t t a l n l n g  program goals. The Pane l ' s  purpose 
thus was not evaluative In the sense of judging the level goal 
accomplishment but rather to lndlcate desirable changes In 
dlrectlon and execution of on-golng actlvltles 

AS lndlcated In the Introduction, the revlew 1s based on 
examlnatlon of a wlde range of documents lndlcatlng the purposes, 
admlnlstratlve operations, plannlng and research processes, and 
off-statlon technology development actlvltles. It 1s based too on 
extenslve conversations wlth admlnlstrators and sclentlsts at 
CRRA-Settat. Wlth the beneflt of thls background mformatlon, the 
Panel had developed the following recommendations. 

I. Administration and Management 

Wlth respect to research prlorlty settmg, the panel recommends: 

1. The Centre should partxipate ln any agricultural research 
priorities study at a national level that would help ~t 
orient its own strategy and plans In the context of national 
development goals and research priorities. 

2. The task of settlng priorltles wlthin the Centre's own 
research program needs to be completed as soon as possible. 
~f necessary t h ~ s  could be done selectively, on only part of 
the program to begm wlth, to g a m  confidence An the use of 
priorlty setting procedures. 

The monltoring and evaluatlon begins at the plannlng stage whlch 
identifies the objectives, the crlterla for measurement and the 
expected results. In this respect, the panel recommends: 

3. In the present context the logxal framework should be used 
by the Centre for a quite speclfic purpose. namely as a tool 
to assist the introduct~on of a procedure for the monltoring 
and evaluatlon of research, that 1s llnked to the plannlng 
process, by maklng clear the vert~cal and the horizontal 
loglc at the level of a slngle project. 

4. A computer based program plannlng and budgeting system (PBS) 
needs to be developed. It wlll store and retrleve the 
mformation needed for monitoring and evaluation. 

Wlth interd~scipllnary teams, the project management 1s an 
especially unportant task. The Panel recommends: 

5. The development of a project mode of research management 
would greatly ass~st the Centre to reinforce 
lnterdisclplinary team work. Commodity and discipline 
programs would be retamed as adrmnistrative unlts, but 
research would be conducted in projects that address 



productlon system constraints Resources should be placed 
w l t h  p r o j e c t s  r a t h e r  than programs In  t h l s  mode a 
cornputerlzed database 1s a key element l n  l ~ n k l n g  research 
p lans  wlth needed manpower and funds 

The growlng emphasls on n a t u r a l  resource and envlronmental l s s u e s  
p resen t s  INRA and CRRA wl th  t h e  need t o  b r lng  t h e s e  l s s u e s  m t o  
t h e  research  agenda I n  t h l s  r e spec t ,  

6 The Panel recommends t h a t  t h e  Centre g lve  more e x p l l c l t  
ernphasls I n  t h e  strategic plan and successive annual work 
p lans  t o  t h e  work t h a t  w l l l  lmprove t h e  management of 
n a t u r a l  resources I n  dryland agriculture, and t h a t  t h e  
l n t e g r a t l o n  of NRM concerns l n t o  t h e  r e sea rch  agenda should 
be one of t h e  c r l t e r l a  used t o  eva lua te  r e sea rch  proposals.  

7 The Centre should cont lnue t o  glve hlgh p r l o r l t y  t o  t h e  
c h a r a c t e r l s a t l o n  of agricultural envlronmental and 
productlon systems, and t o  t h e  development of procedure t o  
lnc lude  information on t h e  economlc and s o c l a l  environment 
I n  ~ t s  n a t u r a l  resources  databases.  

8 .  There needs t o  be p rov l s lon  I n  t h e  C e n t r e ' s  planning 
procedures t h a t  w i l l  he lp  it t o  maintain a balanced approach 
between product lon o r i e n t e d  research  and envlronmental 
concerns. 

9. I n  a d d l t l o n  t o  o u t s l d e  l n s t l t u t l o n a l  l l n k s ,  it would be t o  
t h e  advantage of t h e  Centre t o  seek o p p o r t u n l t l e s  t o  
establish l l n k s  wi th  o t h e r  na t lona l  1ns tL tu t lons  t h a t  a r e  
responsible f o r  a s p e c t s  r e l a t e d  t o  n a t u r a l  resources  and 
envlronmental I s sues .  

There 1s a c r i t i c a l  disconnection between t h e  r e sea rch  p r o j e c t  
program of work and t h e  budgeting process  whlch l eaves  t h e  
p r o j e c t  l n v e s t l g a t o r  uncertain about t h e  e x t e n t  of support  and 
t h e  Centre management unable t o  use budgeting as a management 
t o o l .  The Panel t h e r e f o r e  recommends t h a t :  

10. I t  would h e l p  t o  overcome some of t h e  s c l e n t l s t s t  concerns 
about t h e  budget process  l f ,  once t h e  Centre  ~ u d g e t  
a l l o c a t l o n  1s known, management made t h e  subsequent process  
of a l l o c a t l o n  t o  programs more t r ansparen t .  This  could be 
done by l n d l c a t l n g  t h e  e x t e n t  of t h e  resource  gap and how I n  
genera l  it m t e n d s  t o  a l l o c a t e  t h e  a v a i l a b l e  resources.  
Programs should t h e n  be glven t h e  t a s k  of  l n d l c a t i n g  how 
they  propose t o  a d j u s t  t h e  work p lan  t h e y  subrmtted t o  match 
t h e  resources  available. 

11. The Panel recommends t h a t  procedures are introduced t o  
i n c r e a s e  t h e  awareness of s c l e n t l s t s  of t h e  c o s t  of s e r v l c e s  
t h a t  are now provlded t o  them f ree .  



The Panel commends t h e  l n l t l a t l v e s  t h a t  a r e  b e m g  taken t o  
encourage s c l e n t l s t s  t o  submlt proposals  t h a t  w l l l  a t t r a c t  
a d d l t l o n a l  sources  of p r o j e c t  f u n d u g  I t  would be an 
advantage l f  t h e  proposa ls  r e f l e c t  t h e  s l g n l f l c a n t  NRM 
component of t h e  Ar ldocul ture  Cen t re ' s  work The l n l t l a t l v e  
needs t o  be accompanied by c l e a r  agreement wl th  I N R A  and t h e  
Mlnls t ry  of Flnance on t h e  way t h e s e  funds can be managed, 
and on t h e  establishment of appropr la te  non-budget accounts  

The Panel recommends t h a t  t h e  Centre commlsslon an 
independent s tudy by a competent individual o r  organlsa t lon 
of t h e  p o t e n t l a 1  and t h e  t r ade -o f f s  of different revenue 
generating a c t l v l t i e s ,  before  engaging i n t o  t h e s e  
a c t l v l t l e s  

Successful  management of  systems-orlented p r o j e c t  r e sea rch  depend 
on having an effective management informatlon system (MIS).  
Therefore,  t h e  Panel  recommends: 

14. Fur the r  development o f  MIS capac l ty  a t  t h e  Centre needs t o  
g lve  hlgh p r z o r i t y  t o  t h e  capability t o  r e l a t e  s t a f f  tune t o  
r e sea rch  a c t l v l t l e s ,  qu lck ly  and e a s l l y .  It should a l s o  t a k e  
account of t h e  probable needs I n  t h e  f u t u r e  of  a p r o j e c t  
management node of  opera t ion;  t h e  i n t r o d u c t i o n  of  a charge- 
back system t o  establish f u l l  c o s t s  (e.g.,  s o l l s  l abora to ry ,  
and experiment s t a t i o n s ) ;  and t h e  incorporation of NRM 
concerns l n t o  t h e  r e s e a r c h  agenda, and t h e  increased 
complexity t h a t  a wlder  agenda lmpl les  

I n  as much as human resources  are t h e  l a r g e s t  asset of  any 
r e sea rch  o rgan l sa t lon ,  lt is  v l t a l l y  Important f o r  r e sea rch  
management t o  c r e a t e  t h e  cond l t lons  f o r  t h e  r e sea rch  s t a f f  t o  
perform effectively, I n  t h l s  regard ,  t h e  Panel recommends: 

15. I t  1s unportant  t h a t  t h e  C e n t r e ' s  management keeps lnformed 
of progress  I n  address ing  human resource  management l s s u e s  
I n  INRA, and t h a t  i n  t u r n  t h e  s t a f f  are kept  ~nformed.  Also 
t h a t  s p e c l a l  l s s u e s  t h a t  a f f e c t  s t a f f  a t  S e t t a t  a r e  brought 
t o  t h e  a t t e n t l o n  o f  INRA i n  Rabat. 

11. Socioeconomics Sub Program 

I n  as much as t h e  flow of  ~ n f o r m a t l o n  is dependent on t h e  
strategy employed I n  c r e a t i n g  knowledge and ~ t s  drsseminat ion,  
t h e  Panel  recommends t h a t :  

1, CRRA, lnc lud lng  t h e  Socloeconomlcs Sub Program, should 
develop and adopt  a s t r a t e g y  for t h e  production and d e l l v e r y  
of appropr la t e  types of informat lon  consistent wl th  t h e  
o v e r a l l  a l m s  of CRRA. In  developing an appropr la t e  s t r a t e g y ,  
t h e  t y p e s  of r e s e a r c h  a c t l v l t l e s :  r e s e a r c h  po l l cy ,  p r l o r l t y  



settlng, agenda settlng, prototype development, and 
monltorlng and evaluatlon, can be used as a guide to forming 
a strategy of lnformatlonal outputs 

2 The Socloeconomlcs Sub Program develops ldentlflable 
functional subgroups concerned wlth socloeconomlc of 
research planning, socloeconomlc of lnnovatlon and research, 
socloeconomlc of the farm household, and socloeconomlc of 
monltorlng and evaluatlon 

3 The Socloeconomlcs Sub Program develops ldentlflable program 
and/or project groups concerned wlth the maJor technology 
development systems, e g , wheat, barely, rangelands. 

In that, the dally use of lnformatlon 1s posslble only through 
the concerted joint actlon of all concerned sclentlsts, the Panel 
recommends that 

4 ,  CRRA-Settat admlnlstratlon should develop scheduled 
occasions when the pollcy, research problem, priorlty 
setting, and technological issues are discussed and resolved 
by scientist teams, lncludlng socloeconomlsts. 

The development of methodologies for monitoring and Impact 
assessment depends on access to available literature and the 
development of appropriate rnethodologlcal skllls. Consequently, 
the Panel recommends that: 

5. The budget of the Technxal Resource Llbrary should be 
expanded to acqure key socroeconomlc journals and to 
support accessmg sclentlflc databases. 

6. Support should be provlded for short term tra~nlng of 
socloeconomx sclent~sts In the necessary quantltatlve 
methods. 

In conslderatlon of demands for socloeconormc lnformatlon In 
resolving research policy, research priority, prototype 
development, farrmng system recommendation domam, and monltormg 
and evaluatlon Issues, a substantial lncrease In the number of 
socloeconormsts wlll be required. The Panel therefore recommends 
that : 

7. A minlmun of 6 socioeconormsts, a statx%ician, and a 
computer technician be added to the present 7 scientist 
staff. 

111. Service for Research and Development 

Because the functlon of SRDts on-farm research actlvltzes are to 
generate farm level "software" that enables the prototype 



llhardware" to functlon properly In the farmer's fleld, SRDTs task 
1s prlmarlly technology development (rather than technology 
transfer) 

consequently, the Panel recommends that: 

1. The overall purpose of SRD should be designated as 
technology development through on-farm research (OFR) and 
llnkages wlth supporting agencies. 

Due to the trade-offs In the comparatlve advantages of OFR at a 
slngle versus multlple sltes where CRRA-Settat now has ongolng 
statlon research, the Panel recommends that: 

2. CRRA-Settat undertake a study of the comparatlve cost- 
beneflts of the slngle OFR slte at Oulad S a ~ d  versus 
multlple O F R  sltes at the several outlying stations. 

Due to the diversity and continual expansion of the on-farm 
research and l~nkage responslbillties of SRD, there 1s need for 
greater management control of these activities. The Panel 
theref ore recommends that: 

3. ~ l l  actlvitles of SRD be mtegrated lnto a slngle overall, 
annual plan of work, whxh enables SRD management to monltor 
progress An the attainment of ~ t s  objectives. 

4 .  SRD lnltiate a process for transferrmg the final stage of 
technology demonstrations to DPA management with SRD 
provldlng advlsory assistance. Such a shlft is consistent 
with SRD1s primary rmssion of technology development and the 
DPA's mlssion of communication and dlffuslon of technology 
among fanners. 

To further mtegrate the technology development process between 
on station prototype development and on farmer's field management 
techniques, the Panel recommends that: 

5. CRRA-Settat should plan to involve SRD sclentlsts In the on 
statlon research process (OSR). 

6 .  CRRA-Settat should locate SRD scientists adrmnlstratively in 
stat~on sub programs along with the research sclentlsts. The 
llne of adrmnlstratlve accountabil~ty would pass through the 
sub program head to the Dlrector of SRD who has 
adnunistrative responsibxllty for SRD program. 

7 .  CRRA-Settat should plan to involve a designated percentage 
of selected OSR-sczentistst tlme in OFR. 

As CRRA-Settatts research and development agenda expands, SRDts 
technology development actzvitles must expand correspondlngly. 



~ h l s  wlll necessitate a proportionate lncrease In staff, and the 
Panel accordingly recommends that 

8 INRA/CRRA-Settat should plan to lncrease SRD staff toward a 
goal of 6 sclentlsts (soclologlst, economist, forage 
sclentlst, agronomist, anlmal sclentlst, and commun~catlons) 
and two technlclans. 

In order to provlde the revenue enhancement needed by SRD to 
support ~ t s  llnkage servlces, the Panel recommends that: 

9 INRA-Settat should adopt a pollcy of full-cost prlclng of 
servlces provlded to both publlc and prlvate agencles 



IV Appendlx on Stat lon  Management 

The revlew of equlpment lnventory and malntenance a t  t h e  Center 
and substations led  t o  t h e  following recommendations In vlew of 
the  c r l t l c a l  lmportance of malntalnlng communlcatlon between 
ou t lymg  s t a t l o n s  and CRRA-Settat, the  Panel recommends t h a t  

1. The da l ly  communlcatlon schedule needs t o  be rigorously 
followed. S t a t l on  manasers must have the  confidence t h a t  a t  
l e a s t  once durlng t h e  day of r e l l a b l y  g e t t l n g  through t o  t h e  
Center Thls prac t l ce  needs t o  be c l e a r l y  communicated t o  
a l l  p a r t l e s  concerned both a t  the  center-and on the  
s t a t l o n s  Furthermore, t h e  follow-through of t h e  p rac t lce  
needs t o  be monltored on a regular  bas l s .  

To lmprove lnventory systems, t he  Panel recommends t h a t :  

2. The equlpment, spare  p a r t ,  and pesticide inventor ies  need t o  
be computerized wlth t h e  a b l l l t y  t o  make weekly updates a t  
each s t a t l o n  and annual updates a t  t h e  Center. A s  materials 
a r e  recelved a t  each s t a t l o n ,  they should be entered i n t o  
t h e  computerized ~ n v e n t o r y .  A t h l r d  pa r ty  s t o r e  accounting 
group should be ab l e  t o  set  up such a system I n  a relatively 
s h o r t  period of tune. Also, they could advise on t h e  proper 
organization and operation of secured spare  p a r t  and t o o l  
areas. 

Relat lve t o  Wmters te lger  machinery, t h e  Panel recommends 
tha t :  

3 .  Due t o  t h e  v l t a l  lmportance of a sustained and proper 
functioning of t h e  Wlntersteiger  machinery f o r  precls ion 
c e r e a l  experimentation, lt i s  of urgency t h a t  s t a t i o n  
personnel be  t r a l n e d  up I n  proper use and malntenance, t h a t  
a reasonable spare  p a r t  s tockpi le  be ca re fu l ly  defined and 
procured, and t h a t  a c l e a r  c l ient -suppl ier  rapport  between 
INRA and Wlnters te iger  be established. To do t h i s ,  t h e  
author proposes t h a t  MIAC/INRA arrange f o r  a 3-4 day worklng 
v i s i t  a t  t h e  beglnnlng of harvest  season of a W l n t e r r s t e ~ g e r  
t echnlca l  represen ta t ive  t o  Morocco. During t h a t  n s i t  t h e  
t echnlca l  represen ta t ive  (TR) would conduct a thorough 
t r a i n i n g  on t h e  proper use, ca l l b ra t l on ,  maintenance, and 
simple r e p a n s  on t h e  Wlnterstelger  p l a n t e r  and harves ter  
models now i n  t h e  CRRA equlpment park. Pa r t l c lpan t s  would be 
appropr ia te  technicians from a l l  t h r e e  s t a t i o n s .  I f  
poss ible ,  t h e  t echnlca l  represen ta t ive  (TR)  would t r a v e l  t o  
a l l  t h r ee  s t a t l o n s  and advlse on t h e  c a l l b r a t l o n  and upkeep 
of the  machlnes I n  sltq. Flnal ly ,  the  representative could 
help  d r a w  up a spare p a r t  llst and establish communlcatuq/ 
o r d e r ~ n g  procedures f o r  fu tu re  spare part fu rn l tu re .  The 
author understands t h a t  Wlnterstelger  p rec l s ion  machlnes are 

X l l l  



being used on a t  l e a s t  f l v e  o t h e r  I N R A  research  s t a t l o n s  
ou t s lde  of t h e  Arldocul ture  zone The recommended t r a l n l n g  
a c t l o n  could be extended t o  lnclude t echn lc lans  from those  
o t h e r  INRA s t a t l o n s  T h l s  l n l t l a t l v e  could go a  long ways t o  
a s s l s t l n g  INRA o v e r a l l  I n  addressing t h l s  d l f f l c u l t  and 
c r l t l c a l  l s s u e  

Wlth re spec t  t o  Gandy p l a n t e r s ,  t h e  Panel recommends t h a t  

4 Due t o  t h e  l e v e l  of t h e  expense made on t h e  Gandy 
p l a n t e r s ,  and t h e l r  p o t e n t l a l  f o r  use I n  p r e c l s l o n  
p l a n t l n g / f e r t l l l z l n g ,  t h e  proper use and c a r e  of those  
rnachlnes should be assured. The agricultural 
mechanlzatlon s t a f f  a t  t h e  cen te r  a r e  competent t o  
demonstrate t h e  proper  cal lbratLon,  f l e l d  use,  and 
upkeep of those  rnachlnes. The author  recommends t h a t  a  
t r a l n l n g  s e s s l o n  be formally organized ln-house 
lnvolv lng  appropriate persons.  Thls a c t l o n  needs t o  be 
done withln the next few weeks l f  lt is t o  be 
effective yet  t h l s  season. 

As t o  t h e  maintenance of t h e  phys ica l  f a c l l l t l e s  a t  t h e  va r lous  
experiment s t a t l o n  s l t e s ,  t h e  Panel recommends t h a t :  

5 .  MIAC/INRA management r e n e w  t h e  p o s s l b l l l t y  of  covering t h e  
f m a n c l n g  o f *  

- Overhaul of t h e  Khemis l a r g e  pumps/generators, purchase 
of a new aux~l lary  pump. 

- Purchase and hook-up of an e l e c t r i c  motor pump a t  Sldl 
E l  Ayd1. 

- Reconstruction of  t h e  4km roadbed a t  Jemmaa Shaun. 

The au thor  1s aware of t h e  tentative p l a n s  t o  i n s t a l l  extensive 
l r r i g a t l o n  a t  Kherms Zemamra. The probability of those  p l a n s  must 
be weighed a g a l n s t  t h e  r a t h e r  modest investment of p u t t l n g  t h e  
p resen t  system back I n t o  f u l l  operation. 

6. A s  a d d l t ~ o n a l  funding p o s s l b i l l t i e s  become known t o  t h e  
d i r e c t o r  of INRA-Settat, t h e  precarious f u t u r e  of t h e  
s t a t i o n  o f f l c e  bu l ld ings  should no t  be fo rgo t t en .  

To genera te  lncome for maintenance purposes, t h e  Panel 
recommends t h a t :  

7. INRA investigate t h e  possibility of  adopt lng e l t h e r  a 
l e a s l n g  formula o r  a custom operating formula f o r  a l l  of t h e  
lncome generating productions on a l l  of t h e  f o u r  s t a t i o n s .  
Adoptlon of one o r  t h e  o t h e r  formula would g r e a t l y  r e l l e v e  
t h e  management load of  s t a t l o n  managers regarding farm 



opera t lons ,  and competltlon for meager human and mate r l a l  
resources.  I t  would a l s o  allow f o r  a streamlining of t h e  
equipment inventory necessary t o  ca r ry  out  p rec l s lon  
opera t lons  such a s  experiments, catalogue t r la ls ,  and seed 
production 

I n  vlew of t h e  p o t e n t l a 1  use of t h e  s t a t l o n s  f o r  OFR as well 
as oSR, t h e  Panel recommends t h a t  

8.  CRRA-Settat conslder  t h e  baslng of one SRD t echn lc lan  on 
each of t h e  research  s t a t l o n s  for t h e  purpose of conducting 
technology evaluations and demonstrations on nearby farms 

TO mprove  t h e  a c c o u n t a b l l l t y  of s t a t i o n  managers r e p o r t i n g  
t o  responsible officers, the Panel recommends t h a t :  

9 .  The CRRA d l r e c t o r  cons lder  t h e  nomlnatlon of an a s s i s t a n t  a t  
t h e  Center who would be charged wi th  overseeing t h e  r e sea rch  
s t a t l o n  management coordinat lon.  Such a person could as su re  
t h e  tlmely coordina t lon  of communication, equipment and 
materlal r eques t s ,  personnel ques t ions ,  and t h e  e f f l c ~ e n t  
u s e  of t h e  a g r x u l t u r a l  machinery group as a s e r v i c e  t o  t h e  
maintenance funct lon  of t h e  s t a t i o n s .  



ANNEX H 

PUBLICATIONS BY CRRA SETTAT STAFF 



Note This IS an un-edited extract of the information on publications provided in the draft 
document "Ar~doculture Center Laboratories, Achievements and Perspectives, November, 1993" 
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Rabat (Limlted distribution) 12 p 
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for seed metering J of Agricultural Engineering Research 43 23-31 
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Von Bargen, K 1988 Economic analysis of the modified MENA thresher report USAID Project 
No 608-0136 Centre Regional de la Recherche Agronomique, BP 290, Settat, Morocco 
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Boulanouar, B 1989 Etude des performances animaux de t m t  Centre Regional de la 
Recherche Agronomique BP 290, Settat, Morocco (Limited distribution) 15 p 



Byerly, D V 1989 Tractor performance and Implement energy requirements in semi-arid soils 
Unpublished M S Thesis Unlv of Nebraska, Lincoln NE, U S A 

Byerly, D V , L L Bashford, R D Grlsso and K VonBargen 1989 Tractive performance and 
fuel performance of a 2-wheel drlve tractor Presented at the 1989 ASAE Off-highway 
Veh~cle Meeting September 1989 Milwaukee WI, U S A 

Bansal, R K ,  0 El Gharras, and B Boulanouar 1990 Performance of draft animals at work 
draftabillty and power output AL AWAMIA 71 75-86 
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Summer Meetmg 24-27 June 1990 at Hyatt Regency at Ohio Center, Columbus OH, 
U S A  lop 

Bansal, R K and B Sakr 1992 Development of a vertical conveyor reaper for harvesting 
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428 

Bansal, R K , L L Bltney, H Benaouda, and 0 El Gharras 1993 An economic evaluation of 
the animal-tractlon seed drill AL AWAMIA 78 67-87 

D~ekmann, J ,  R K Bansal, and G E  Monroe 1992 Developing and delivering appropriate 
mechanization for cool season food legumes Paper presented at the Second International 
Food Legume Research Conference 12-14 April 1992 Ramses Hotel, Cairo, Egypt 

Monroe, G E , R K Bansal and A Bahri 1992 Mechanization of Lentil Harvesting In Morocco 
A Progress Report ASAE Paper No 928008 Presented at the ASAE International 
Summer Meeting June 21 -24, 1992 Charlotte, NC, U S A 

Monroe, G E ,  0 G Merkle, R K Bansal, and H Farihane 1992 Cereal gram losses from 
custom combinmg operations Al Awamla No 78 55-66 

Bahri, A 1992 Furrow openers and presswheels evaluation for no-till wheat sowing 
Unpublished MS thesls University of Nebraska, Llncoln NE, U S A 

El Gharras, O 1992 A p~ezoelectrlc sensor for testing seed metering Unpublished MS thesis 
Oklahoma State Un~versity, Stillwater OK , U S A 

Bahn, A , and R K Bansal 1993 Evaluation of Different Combinations of Openers and Press 
Wheels for No-till Seeding Hommes Terre & Eau (Revue Maroca~ne des Sclences 
Agronomiques et Veterinalres) 22(86) 55-66 



Bansal R K , A Bahri, and R Dahan 1993 Planter, row spacmg, and plan population effect on 
chickpea yield in Morocco ASAE Paper No 93 1 109 Presented at the ASAE International 
Summer Meetmg June 20-23, 1993 Spokane WA U S A 

Papers currently under the revlew process 

Bansal, R K and 0 El Gharras ---- Progress and prospects of farm mechanization in dryland 
farming systems In Morocco Submitted to the J for Farming Systems Research- 
Extension 

Bansal, R K , G E Monroe, R Dahan, 0 El Gharras, and A Bahri Mechanization of lentil 
hawestlng In Morocco Submitted to Applied Engineering in Agr~culture (J from the 
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CEREAL BREEDING 

Scientific papers 
Papers publ~shed in sclentlfic journals 27 
Scientific papers in press 15 
Papers in progress 10 

Abstracts 
American Society of Agronomy 43 
Others 7 

Newsletters 15 

Reports 
Annual reports 

Others 

Manuscripts 
Dissertations and thesis 5 
Others ( including student's manuscripts) 29 

Chapters in books (in progress) 7 

NB Number of publlcat~ons of both Dr Selmani and Dr Ouassou 
are not listed here (not avadable) 



CROP PHYSIOLOGY 
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Irrigation and Drought Water Management Sept 27- Oct 2, 1992 IAM, Valenzano, Ban, 
Italy 
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International Mediteranean Fan 
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