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THE NATIONAL AGRICULTURAL RESEARCH SYSTEM OF MOROCCO?

1. HISTORICAL BACKGROUND

The first forma agriculturd research (AR) rdaed activities in Morocco were conducted by the Jardin d'Essais
(Botanicd Garden) of Rabat established in 1919 by the French colonid authorities. This unit served throughout the
years (until today) as headquarters for the Service de I'Expérimentation Agricole (1924), the Centre de Recherche
Agronomique (1934), and the Service de la Recherche Agronomique et de I'Expérimentation Agricole (SRAE, 1946).
All these institutions enlarged their AR adtivities through an incressing number of scientific depatments and
experimenta stations spread throughout the country. Among the other colonid initiaives rdaed with agriculturd
sciences, there were

» the Service de I'Expérimentation Forestiere (1934), which is thefirst antecedent of the current Nationd Center for
Forestry Research (CNRF: Centre National dela Recherche Forestiere);

» theAgriculturd School of Meknés (1940), crested mainly to train sons of French famers a the BS levd;

= the Sdentific Ingtitute for Maine Fisheries (1947), renamed laer (1969) "Institut Scientifique des Péches
Maritimes," then (1996), "Nationd Hdieutic Research Institute' (INRH: Institut National de Recherche
Halieutique); and

» the Centre des Expéimentations (1952), created for supporting the design and operaion of the largeirrigation
schemes launched afterwards in the country, which became later the Service for Experimentation, Testing and
Normdization (SEEN: Service d'Expérimentation, d'Essais et de Normalisation).

After independence (1956), SRAE absorbed (in 1957) some existing nationd services dfiliated to the new Ministry of
Agriculture (mainly the Service for Plant Protection and the laboratories responsible for plant/food andysis). From
1959 to 1961, SRAE and the agriculturd higher and technicd schools were dfiliated to a unique service responsible
for agriculturd research and education. In 1962, the Nationd Agriculturd Research Ingtitute (INRA: Institut National
de la Recherche Agronomique) was established as an autonomous institution under the Ministry of Agriculture and
Agraian Reform (MARA), and its director remained for some years Director of Agriculturd Educaion. In 1966,
INRA became the Direction de la Recherche Agronomique (DRA) within the largdy reorganized MARA.

That same year, the Agronomic Institute was established a Raba as a new agriculturd higher educetion (AHE)
ingtitution; in 1971 it became the Hassan Il Institute of Agronomy and Veteainay Medicine (IAV: Institut
Agronomique et Vé&éinaire Hassan I1). This Institute has taken advantage of the stability of its management (two
directors in 30 years) and scientific staff for growing and enlarging its mandate (horticulture section opened a Agadir;
hdieutic scences; food technology; etc.) with strong externd support (132 expariaes in 1978), mainly from France
and the USA. The Nationd Forestry School, Sdé (ENFI: Ecole Nationale Forestiere d'Ingénieurs) was cregied in
1968.

In 1980, DRA agan became INRA, a MARA autonomous institution. After this new stat, INRA undertook
progressive and large renovation with strong externa support (mainly a huge 10-year USAID grant and then aWorld
Bank loan); it concentrated on AR activities, transferred its plant protection and technicad control services to a new
MARA directorate and its seed production to a public enterprise, created regiond centers, reduced the excessivey
large number of stations, deve oped postgraduate training for its staff, and recruited numerous new scientists.

In 1993, MARA established the Directorae for Agriculturd Training, Research and Devd opment (DERD: Direction
de I'Enseignement Agricole, de la Recherche et du Deve oppement) for overseeing and coordinating the MARA units
involved in these three fid ds.

1 By Dr Mohamed Besri, Director of the Doctoral School, Hassan Il Institute of Agronomy and Veterinary
Medicine, Rabat; Dr Mohamed Kamal, Deputy Director, INRA; and Dr Mohamed El Mourid, Director, INRA
Regiona Center of Settat till December 1998, now Regiona Coordinator of the ICARDA North Africa Regional
Program; with the collaboration of Dr M'Hamed Sedrati, Director General, INRH; Dr Hocein Fargj, former INRA
Director General and former member of the Board of T rustees of ICARDA; Dr M.T. Echati, Head, SEEN; and Dr M.
Haddou Karouani, former Director, CNRF.
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2. THE CURRENT NARS

2.1 Overview (see Table 1)

The Moroccan NARS currently consists of three main sets of public institutions:

= Four AR ingtitutions: the Naiond Agriculturd Research Institute (INRA); the Nationa Center for Forestry
Research (CNRF); the Service for Experimentaion, Testing and Normdization (SEEN); and the Nationd
Hdieutic Research Institute (INRH); together they account for 64% of the totd potentid research years (pRYs:
equivdent full-time researchers) and 63% of the financid resources of the NARS. These institutions are presented
in Section 2.2.

= Three agriculturd higher education (AHE) institutions: the Hassan Il Institute of Agronomy and Veterinary
Medicine of Raba and Agadir; the Nationad Agriculturd School (ENA), Meknés; and the Nationd Forestry
School (ENFI), Sdé which account for 18% of the pRYs and 12% of the totd financid resources of the NARS
(see Section 2.3).

= A few other sdentific and technicd institutions which dlocate significant resources to AR (around 18% of the
pRYs and 25% of the totd financid resources of the NARS) (see Section 2.4).

The AR and AHE institutions and most of the other NARS institutions are dfiliated to the new Ministry of
Agriculture, Rurd Devdopment, and Maine Fisheries (MADRPM: Ministere de I'Agriculture, du Déve oppement
Rural e des Péches Maritimes). DERD is officidly responsible for overseeing and coordinating the MADRPM units
involved in training, research and devedopment, especidly a the regiond leve, and for accderaing technology
transfer through stronger linkages between scientific institutions and the public and private devd opment/extension
organizations; but it has few resources and limited authority on the nationd AR policy. The Nationa Center for
Coordination and Planning of Scientific and Technicd Research (CNCPRST), dfiliated with the Ministry of Higher
Education and Scientific Research (MESRS), is mandated with defining, implementing, and evauaing the overdl
nationd research policy, with little direct involvement in the AR sector.

Private AR attivities are limited. They are implemented manly by the Domaines Agricoles (previously caled the
Domaines Royaux or King Estates)' and by some foreéign agro-industrid companies’, which operate done or in
collaboration with the public NARS institutions.

2.2 The Agricultural Research Ingtitutes
The National Agricultural Research Institute (INRA)

Mandate and Organizetion - INRA is the mgor NARS institution (45% of the pRYs and of the totd financid
resources of the NARS). It is a public autonomous institution headed by a Director who reports to the Minister of
Agriculture and to a Board chaired by the Minister of Agriculture, which indudes representatives of the Ministries of
Finance, Education, Hedth, and the Interior, and of the farming sector.

Its main mission is AR, which mobilizes around 90% of the time of its senior staff and covers dl fidds (crops,
livestock, food technology, etc.), except forestry, irrigation technology and fisheries. Research is mainly applied and
adaptive (80%). Other activities cover transfer of technologies (through its Service de Recherche & Dévd oppement),
and education (support to graduate students' theses, lectures a severd universities, ec.).

INRA headquarters are in Raba. Its seven depatments (naturd resources, plant breeding, plant protection,
agronomy, livestock, food technology, and socioeconomics) and eight regiond centers (see be ow) contribute to the
implementation of 16 programs on commaodities (cered's, food legumes, forage, etc.), faaming systems (arido-culture,
Saharan agronomy, etc.), and disciplines (socioeconomics, farm machinery, food technology, etc.).

! T hese Domaines Agricoles have highly advanced research laboratories in biotechnology and tissue culture (Selouane
Laboratory, Meknés; Agronomic Laboratory of El Boura, Agadir; etc.), which collaborate closely with INRA, IAV
Hassan Il and ENA, and with advanced laboratories in Europe and the USA. They play a leadership role in
agricultural development and technology adoption.

2 Such as Pioneer and T ezier, which conduct applied research on various crops (cereals, vegetables) to test their
performance and pest resistance before rel ease to farmers.
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Human, Physicd and Finandd Resources - Currently (1997), INRA has 1,800 employees, of whom 300 are
professiona graduate staff members, induding 282 naionds (50 PhD, 196 MS and 36 BS holders)' and 18
expatriates, who represent a totd of 270 pRYS”. Nationa research staf members are generdly young. Until 1996,
nationd graduate staff joined INRA according to one of two categories: (i) the new scientific status, chosen by about
20% of the members, which is equivdent to university scentists, with advancement in their careers subject to the
assessment of their scientific results; or (ii) the technicd status, equivdent to ministry organizations with dlightly
lower sdaries.

The regiondization policy implemented by INRA during the last 20 years has reduced the concentration of graduate
steff a Rabat (34% now, compared to 40% previously) and reinforced some regiond centers, mainly Settat (19%),
Mekneés (15%) and Marrakech (11%). However, the other centers remain much understaffed.

INRA has 354 technicians, many of whom are assigned to administretive positions, which makes the current average
number (1.1) of technicians per graduate staff member very insufficient and should be better distributed among the
regiond centers. Moreover, INRA has maintained alarge body of support staff (1,150 derks, secretaries and [aborers),
which fits with the usua norm.

The eight regiond research centers and 24 experiment stations (tota: 4,800 ha) are spread across the country. The
regiond centers host more than 90% of the 109 laboraories. Experiment stations are devoted mainly to research
(some seed and crop production). Some recently esteblished or renovated centers (Setta, Marrakech, Tangiers,
Meknés) enjoy good physicd resources, but laboratory equipment and farm machinery suffer insufficient maintenance
and repar. Considerable investments have been made in the last years to strengthen the division of information and
documentation and the centrd library of Rabat® (recruitment of quaified librarians, new equipment, linkages with the
other nationa documentation centers and internationd databases, €c.).

The 1996 INRA totd financid resources anounted to Dh 166 million (Dh: dirham) (US$ 18.9 million), of which
Dh 134 million came from naiond sources (mainly from the government budget, and aout 10 million from sdf
earned funds: research contracts, roydties, sdes of seeds, andysis, ec.), Dh 26 million from aWorld Bank loan, and
Dh 6 million* from grants offered by donors (Germany, France, USA, ec.) through the 18 expariaes and
collaborative research programs. Nationd sdaies absorbed Dh 94 million, and operation and capitd costs (OCC)
some Dh 69 million—amost fully dlocated to research activities—amounting to around Dh 260,000 (US$ 29,000)
per pRY. Until 1994, the year of completion of the 10-year USAID project, OCC per pRY has been much higher due
to the large USAID finandd assistance, partly replaced by the World Bank loan (in 1994, the operation/capitd
budget directly dlocated to researchers was two times higher than in 1996). Procedures for financid transactions
rdaed to the nationa budget and the World Bank 1oan are lengthy and payments are dd ayed.

Research Adtivities and Linkages - With ISNAR support, INRA has developed in the last 10 years a"programming
by objectives’ (PBO) system based on consultations between INRA and researchers, famers, and extension agents,
and assessment of market demand. Evduaion of research programs is made through different bodies, mainly a
scientific committee (composed of INRA leaders and high-leve scientists from IAV Hassan 1l and ENA) and sectorid
committees (which indude representatives of the agro-food associaions). All these mechanisms have renforced the
multidisciplinary approach, dlowed better use of human and finandd resources, and improved linkages with
deve opment organi zations and other NARS institutions.

However, the PBO system has not been totdly findized because human and financid resources have not been
avalable according to the system’s needs. Some high-priority research aress, such as cereds, food legumes, 1PM,
plant nutrition and management, soil/water management and conservation, forage/pasture and sheep, are rather wdl
covered, but many cross-sectorid research aress are understaffed, mainly horticultura crops, industrid crops,
range ands, farming systems, soc oeconomics, biotechnology and food processing.

INRA' s results are published in "Al Awamia,” a quarterly sdentific journd, and technicd bulletins. Based on these
results, about 65 of INRA's cultivars of various cered s, forages and food legumes are marketed by the Nationd Seeds
Marketing Society (SONACOS).

! Due to its successive reorganization and changes in mandate, INRA lost alarge number of national professional staff
from 1980 (259) to 1989 (171). Then, the number and academic level of this staff steadily increased, with a high
turnover of senior research staff due to salaries lower than at the academic institutions.

2300 professional graduate staff members x 90% (the percentage of their time allocated to AR).

3 This library contains about 30,000 books, 21,000 reports and 1,400 periodicals.

4 T his amount includes the cost of the 18 foreign researchers estimated at the “ national cost” (average cost of national
researcher with same qualificati ons/experience).
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For improving its research programming and dissemination of research results, INRA has strengthened its linkages
with development organizations through numerous channds:

=  PBO (presented above), which has adgpted research priorities according to farmers' needs;
= gpecific research contracts with regiond integrated projects;

= preparaion of information packages for extension services and famers; this is the main task of the Research and
Deve opment (R& D) Units creasted in each regiond center;

= demonstration experiments in farmers' fidds set up and evauated jointly with extension agents and farmers on a
large scd e throughout the country (500 to 2,000 farmers participae annudly);

= severd sectorid committess set up both a the nationd and regiona leves (Nationd Cereds Deve opment
Committee, Nationd and Regiond Citrus Committees, Naiond Soya Committeg, Naiond Colza Committee)
which bring together representatives of the research profession, and training and devel opment institutions; and

= fidd days in expeimenta stations, commodity- or discipline-oriented workshops, training courses, on-the-job
training, etc.

INRA has good linkages with ENA, Meknés (its regiond center of Meknés is on ENA campus), IAV, and some
universities (Marrakech, Meknés, Settat). Many academic staff members paticipate in its research programs in order
to provide some methodologicd and scientific support, and train young researchers. Relaions with the other NARS
institutions are rather limited.

Scientific rdaions with AR internationad centers (CIMMYT, CIP, ICARDA, ISNAR), regiond organizaions
(ACSAD, CIHEAM), and with scientific institutions from deveoped countries (European Union, France, Germany,
Itay, USA) are dso well devdoped. INRA is dso amember of AARINENA.

The National Center for Forestry Research (CNRF)
CNRF’ s mission is mainly research (90% of its graduates' time) on forestry, wildlife, and land erosion.

Resources - CNRF employs 37 researchers, including 36 nationds (1 PhD and 35 M S holders), who follow the same
sdary scde and career scheme as public servants, and 25 technicians (0.7 per scientist). It has its main |aboratories a
Raba in addition to eight experiment stations. Thetotd 1996 financid resources amounted to Dh 17 million (US$
1.9 million) provided by the Government, of which only Dh 1.4 million was devoted to OCC (about US$ 4,200 per
pRY).

Research Activities and Linkages - Priority research areas are naurd and plantation forests (14 researchers), wood
processing and utilization (4 res.), and wildlife (5 res.). These research areas are supported by researchers in
land/water management, agrometeorology, integrated pest management, biotechnology, range ands, socoeconomics,
and biometrics. Sixty-five percent of the resources are devoted to gpplied/adaptive research, 25% to basic research,
and 15% to on-farm research.

There is no evduation of research or researchers. Research outreach is very week, since the dlocated human and
financid resources are insufficient. CNRF publishes a scientific journd, "Annales de la Recherche Forestiére” It
disseminates research results through fidd days, seminars and technica bulletins.

With the reorganization of the forestry services, CNRF will have to work more dosdy with the forestry extension
agencies (CDFs: Centers for Development of Forestry) that are spread across Morocco. CNRF has little interaction
with the internationd scientific community (joint research programs and scientific exchanges with four internationa
institutions, induding membership of the Internationa Union of Forestry Research organization, IUFRO).

The Servicefor Experimentation, Testing and Normalization (SEEN)

SEEN is under the MADRPM Directorae of Rurd Enginegring (AGR). Its main mandate (80% of the time of its
graduae staff) is on goplied and adaptive research on land and water and agricultura engineering (hydraulics).

Resources - SEEN has 17 graduate staff members (4 PhD, 12 MS and 1 BS holders), who follow the same sdary
scde and career scheme as public servants, and 50 technicians. Laboratories are locaed manly in Raba; SEEN uses
nine regiond experimentd stations beonging to irrigaion bureaus. In 1996, financid resources, dmost fully
provided by the Government, amounted to Dh 7 million (US$ 0.8 million). Dh 1.2 million is dlocated to OCC
(about Dh 86,000 or $ 9,700 per pRY).

Research Adtivities and Linkages - Research domains cover mainly soil and water management and conservation in
irigeated arees, agriculturd engineering, agrometeorology, and laboratory testing of irrigation technologies. Even
though it does not have a specific scentific journa, SEEN disseminates its results through technicd bullins,
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seminars, technicd megtings, and a pilot fam for traning extension agents in irrigation techniques in order to
upgrade the human resource capabilities of the nine irrigation "offices” (that cover 1 million haof irrigated land). It
has few internationd linkages.

SEEN is managed and viewed as aregular public-service-oriented institution, with adassicd administrative structure
and management, and not as a research institution.

The National Halieutic Research Institute (INRH)

Mandate and Organization - INRH, an autonomous institute dffilisted to MADRPM, is governed by a Board of
Directors and led by a Director Generd and a Secretary Generd. It has five depatments. Hdieutic, Maine
Environment (Qudity and Saubrity), Ocesnography, Economy and Fishing Technology, and Finance and
Administration; however, this organization is under degp restructuring to achieve decentrdization tha is more
gopropriate for covering scientific marine research dong an extended coastline (about 3500 km). INRH is the mgor
fisheries research body in Morocco; its graduate staff dlocate around 70% of ther time to research and 30% to other
activities (public andysis/surveys, extension support to the profession, &c.).

Human, Physicd and Financid Resources - INRH currently has 99 scientific and technicd graduate staff members (10
PhD, 42 MS and 47 BS, induding 15 applying for MS: 14 in Morocco and 1 in Canada), supported by 81
technicians, 26 unskilled staff (drivers and others), and a crew (2 captains with an MS-equivdent degree and 20
seamen). High-leve staff members for management are insufficient. A proposd for a specific statute for researchers will
be soon submitted to the Government for approvd.

Physicd resources are rather good and have been improving over the last years. The centrd |aboratories of INRH are
located in Casablanca It dso has a nework, that is wel distributed dong the coastline, of 5 regiona research
centers', 6 stations for monitoring the salubrity of the littora, and 6 sampling stations (for carrying out sampling on
a regular basis of commercid landings and for collecting bio-statisticd data). INRH owns a large research vesse
acquired in 1986 within the framework of Moroccan—Jgpanese cooperation, equipped with modern fedilities for
carying out oceanographic and sedimentologic studies.

Within the last decade, the budget dlocaed to research has undergone substantid growth, especidly with the
decentrdization of research through the establishment of regiona centers. In 1998, naiond financia resources, dmost
fully provided by the Government, anounted to Dh 48 million (US$ 5.4 million), of which Dh 17 million were for
sdaries and Dh 31 million for OCC (about US 35,000 per graduate staff member), which appears to be a sufficient
amount for covering INRH research and service mandaes. The 1999 budget amounts to Dh 60 million. Externd
resources are limited.

Research Adtivities and Linkages - INRH has four principd missions: (i) stock assessment and fi sheries management
(biology and ecology of the man species of high commercid vadue stock populaion dynamics, fisheries
management plans through bio-economic mode's and simulation of scenarios, &c.); (ii) qudity/sd ubrity dynamics of
the maine environment (assessment and permanent monitoring in the fidds of bacteriology, chemistry and
toxicology; sdubrity of sea products; etc.); (iii) research and experimentation in marine technologies (new fishing
gear, traditiond fishing vessds, fish presavation, etc.); and (iv) economics and vdorization of sea products
(socioeconomi ¢ studies of the various fishing and aquaculture products and the transformed ones).

Research results are published in INRH publicaions: Travaux et Documents and Note d’' Information. Documentation
is now under reorgani zation for improving the efficiency of the process.

Scientific cooperation is fruitful, mainly with France, Jgpan, Spain, and Portugd.

2.3 TheAgricultural Higher Education Institutions

TheHassan Il Institute of Agronomy and Veterinary Medicine (I1AV)

Mandate and Organization - IAV is the most important nationa academic institution. Thirty percent of its academic
staff s timeis alocated to traning, 30% to research, 20% to services (consultandies, studies, etc.?), and 20% to study
leaves and administration. It offer's MS and PhD education covering dl fidds, including veterinary sciences, sedfood

! Two (Nador, Tangier) aong the M editerranean seacoast and three (Dakhla, Laayoune, Agadir) aong the coast of the
Atlantic Ocean; the Centers of Nador and Agadir are about to start their activities.

2 Soil and water analysis for farmers and the private sector (annua capacity: 3,000 soil samples and 4,000 water
samples); plant and animal disease diagnosis and recommendations for control, etc.
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sciences, rurd agricultura engineering (irrigation”, mechanization), and food technology. Around 1,200 students are
enrolled (induding about 10% from French-spesking sub-Saharan countries), which means a fair ratio of 4 students
per academic staff member, one of the best in the WANA region.

Human, Physicd and Financid Resources - IAV employs 1100 staff members, induding 132 technicians, 625 other
support staff (derks, |aborers), and 317 academic staff members (315 nationds: 194 PhD, 113 MS and 8 BS holders;
2 expariaes), of whom 91 are in the agronomy section, 65 in the veterinary medicine section, and 35 to 37 in each
of the food technology, rurd deve opment, horticulture and basic sciences sections.

IAV has large, modern facilities (lecture rooms, labs, acentrd library, etc.) on two campuses (Rabat and Agadir) and
three experimentd famg/staions (totd: 655 ha) serving for both research and teaching purposes. Equipment is
reasonably satisfactory, but limited funds are available for maintenance and repl acement.

The 1996 totd financid resources are estimaed a Dh 164 million (US$ 18.6 million), of which:

= Dh 156 million came from naiond sources, mainly from the Government (80% for sdaries; 20% for OCC, of
which 20% are dlocated to AR attivities), and from research contracts with public and private organizations
(MADRPM Depatments of Plant Production and Animd Production, commodity associations, food industries,
ec.); and

= Dh 8 million from externd grants, mainly obtained through research contracts with bilaterd and internationd
organizations (FAO, WHO, UNDP, EU, IFS, €c.), induding some contracts rdaed to research/studies
conducted in other African countries (Guinea, Mauritania Mdi and Chad).

Totd funds dlocated to AR a IAV areroughly estimated a& Dh 38 million (US$ 4.3 million), coming from nationa
(Dh 35 million) and externad sources (Dh 3 million), of which Dh 26 million are devoted to staf sdaries and Dh 12
million to OCC?. This OCC deserves two comments: (i) OCC per scientist per year is Dh 38,000 or US$ 4,300,
and may dlow the academic stdff to dedicate only, as an average, around 15 to 20% of its timeto AR activities; and
(ii) the Dh 12 million OCC is funded manly through research contracts and research grants (Dh 8.3 million, of
which 3 are from externd sources), and 3.7 million from the government dlocation.

Research Activities and Linkages - IAV has no research policy; most of its research programs are initiated upon
request and through funding from the nationd public and private sectors or from internationd institutions. They am
to solve short-/medium-term problems relaed to agriculturd deveopment, without sufficient continuity. However,
IAV's research activities have resulted in the introduction of many improved agriculturd practices leading to
incressed yidds (through breeding, agronomy, IPM, ec.) for citrus, potao, vegeables, sugar beet, etc. Tropica
crops, such as banana, pinegpple and mango, were introduced and adapted to the ecologica conditions of the country.

The IAV publishing center, Actes Editions, is very attive it publishes books, a Newsletter, a magazine, and two
scientific journds (Les Actes de I'Institut Agronomique & Vé&érinaire Hassan || and Hommes, Terre et Eaux). Papers
are dso published in other nationa or internationd journds. Morever, dl completed projects necessarily end with a
written report, and every year, IAV produces about 350 M S theses and 10 to 20 PhDs.

Reaions with nationa devel opment organizations are established through research/study contracts, services (soil and
water andysis, ec.), soil mapping, direct technicd assistance, and many professiona associaions set up by the
Institute’. 1AV is involved in numerous regiond and internationa networks (camels, legumes, goas, range
management, date pdm) and collaborative research programs with scentific institutions from devel oped countries
(USA: University of Minnesota, Utah State University, and others; France; Bdgium; etc.) and with regiond and
internationd organizations (ICARDA, CIHEAM).

! The International Irrigation Center (11C), established by IAV in 1985, offers both national and internationa training
(M S-leve training) and short courses in diverse fields (management of large-scale irrigation projects, on-farm water
management, etc.).

2 Data for the year 1993/94.

3 Such as the National Associations for land consolidation, irrigation and drainage (ANAFID); plant production,
protection and plant breeding (ANAPPAYV); animal production (ANPA); soil sciences (AM SSOL); nutrition (SMN);
etc.
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The National Agricultural School of Meknés (ENA-Mekneés)

ENA’s mission covers education, research (15% of its academic staff s time) and development/sarvices'. It offers MS
education (6 years beyond high school education or baccalaureat), with specidization in plant production, plant
protection, anima production, agriculturd economics, agriculturd extension and agriculturd education.

Resources - Thetotd number of staff is 269, induding 93 academic staff members (88 nationds: 39 PhD, 44 MS and
5 BS holders; 5 expariaes) and 46 technicians. ENA enjoys good physicd fadlities; its buildings are located on a
farm of 600 ha (staffed by 5 graduates and 3 technicians), which serves research, training and production objectives.
Its totd financid resources amount to Dh 37 million (US$ 4.2 million), of which Dh 35 and 2 million come from
nationd and externd sources, respectively.

Research Adtivities and Linkages - Research funding and programs have the same characteristics as those of IAV. AR
funds may amount to around Dh 3 million, and OCC is mainly provided by research contracts (private sector, public
and internationa cooperating agencies: GTZ, UNDP, USAID, France, FAO, ec.), and reman far bd ow the needs.
Programs are initiated by academic members according to the nationd and externd funds available and am to solve
short-/medium-term problems rdaed to agriculturd development (especidly of the Middle Atlas region), without
sufficient continuity.

Dissemination of research output is through publications, such as sdentific papers, pamphlets, books, and the ENA
research bulletin; organization of and paticipation in seminars and workshops; training of extension agents; fidd
days and outreach programs; and audiovisua programs.

Transfer of technologies is achieved through on-farm trids, fidd days, demonstrations, and workshops. Rdations are
maintained with professiona organizations. ENA enjoys good rdaions with INRA (the INRA regiond center of
Mekneés is located on the campus of the school) and 1AV (which contributes to some teaching programs a ENA).
ENA academic staff members are active in nationd assodations for research and development (ANAPPAV, ANPA
and AMSSOL); they participate in research networks in the framework of internationd projects supported by UNDP,
ICARDA, CIHEAM, EU, INRA-France, ec.

The National Forestry School of Salé (ENFI-Salé’

ENFI has been offering MS education since 1992 (BS from 1970 to 1989), covering ecology, forest management,
range and watershed management, forest economics, and technology and forest equipment. More than 40% of its
students come from other African countries, particularly Tunisia Algeriaand Mauritania

It has 27 naiiond academic staff members (15 with PhD degrees) and 3 expatriaes. Its totd budget amounts to Dh
11 million (US$ 1.3 million), of which 10 come from the Government budget and 1 from externa sources.

Its research activities cover dl the Maghreb forest aress and the associ ated economic sectors; however, research budget
isinsignificant.
Research Activities of the Agricultural Higher Education Institutions

The avalability of numerous highly qudified and experienced academic staff (430 nationds, induding 248 PhD and
168 MS holders; and 10 expatriaes) and numerous postgraduate students represents large comparati ve advantages for
the three AHE institutions for implementing AR activities.

However, AR is constrained by the lack of technicians, who are scarce & 1AV and ENA and mobilized mainly for
education activities, and by the very limited funds for AR operation and cepitd expenses. For IAV and ENA, these
funds come only from their government budgets and amount to around one-third of ther AR OCC. ENFI does not
dlocate any public fund for AR. Thus, as main results:

= AR projects rdy manly on short-/medium-term funds (OCC) provided by research contracts and grants, which
lack continuity, and are not based on adear and we |-defined research policy. This situaion reveds (or has as a
consequence) the absence of AR policy in the AHE institutions, and may explan the absence of recognition of

1 ENA has four service units: the National Center for Studies and Research in Extension (CNERV), which produces
audiovisuad material and implements research in extension; the Center of Experimentation and Application of
Agricultural Machinery (CEAMA), developed in cooperation with GTZ; Ferticonseil, for diagnosis and
recommendations on soil fertilization for the private sector; and a pytopathology unit for pest and disease diagnosis
and recommendations for the private sector.

2 ENFI will move soon to Ifrane in the central mountainous zone of the country.
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the three AHE institutions as an integrd pat of the NARS and their difficult position with respect to
coll aborative research because of the disparity in available resources compared with INRA.

= Thetotd OCC avalableis not sufficient for megting the research needs; scientific and other equipment (vehicles,
fam machinery, ec.) cannot be repared, replaced or modernized; and infrastructure (buildings, labs) lacks
mantenance. Therefore, the AHE institutions' scientific potentid is far from being well mobilized. As noted
ealier, IAV academic staf may be actudly devoting 20% of its timeto AR attivities; this rateis probably less
than 10% for ENA staff, and dmost nil for ENFI staff; accordingly, the three AHE institutions may account for
about 70 actud research years.

2.4 The Othe NARS Institutions

Other various public and professiond scientific and technicd institutions carry out AR activities, which generdly
cover amore or less smdl pat of ther mandae.

The Other NARS Scientific Institutions

Some universities have units and/or highly qudified staff specidized in agriculturerdaed sciences such as
plant/animad biology (incduding breeding, pahology, entomology, microbiology), food technology, rurd
socioeconomics, rurd geography, nutrition, etc. This is the case of the University of El-Jadida (Depatment of
Biology of the Faculty of scences of El-Jadida and Depatment of Applied and Food Biology of the Faculty of
Sciences of Settat), the University of Marakech (Departments of Biology of the Faculty of Sciences of Marrakech and
of the Faculty of Sciences and T echnology of Beni Mdld), the Faculties of Economics in dmost dl the universities,
etc. Some of these units (in Marakech, Mekneés, Settat) currently have collaborative research activities with INRA
and ENA.

As a recent, complete inventory of these units is not avalable, it is difficult to have a precise estimate of the totd
number of academic staff members concerned. Neverthdess, through a quick survey of some universities (Marrakech,
Meknés, Settat, El-Jadida, and Beni Mdld), this number may reach around 100 scientists or 25 potentid RYs.
However, most of these scentists are overloaded by ther education commitments, and ther physicd and financid
resources are generaly poor.

The Other Technical NARS Institutions

The Directorate for Agriculturd Training, Research and Deveopment (DERD) - For fulfilling its mandae, DERD
has recently (since 1995) crested Centers for Training, Research and Deve opment (CFRDs. Centres de Formation,
de Recherche et de Dévd oppement), which am to strengthen collaboraion between the NARS institutions and the
linkages with devdopment organizations in each large agroecol ogicd region of the country. These CFRDs mobilize
the resources of the concerned institutions and add specific human and financid resources needed for the activities and
projects they intend to develop. Currently, there are two categories of CFRDs:

* Four CFRDs have been s& up in regions where permanent presence of the NARS institutions is very limited or
nil; they are locaed a Errachidia Ifrane Missour and Téouan, specidized in the Saharan zone, Atlas
mountain/forestry, pastordism/rangdand zone (esst-centrd part of the country), and Rif (northern) mountains,
respectively. These CFRDs have bendfited from rather large efforts, induding recruitment of around 20 permanent
graduae staff members and new infrastructure (offices, lecture rooms, labs, housing, &c.) for permanent staff and
visiting scientists (and students) from the NARS institutions.

» Four CFRDs ae based on existing units of some NARS institutions: Agadir for horticulture (within [AV),
Meknés for rainfed agriculture and anima production (within ENA), Rabat for rurd agriculturd engineering, food
technology, veterinary medicine (within IAV), and Settat for dry areas (within the largest INRA regiond center).
These CFRDs will essentidly take advantage of the existing infrastructures and will try to associate scientists
and students from other NARS institutions interested in the four mentioned agro-systems.

Currently, the additiond AR resources directly mobilized by the CFRDs (gpart from the resources of the NARS
institutions dlocated in their activities, taken into consideration in the previous sections) are limited: around 8 pRY's
(20 permanent graduate staf of the four first CFRDs who dlocate around 40% of their time to AR) and Dh 30 million
(US$ 3.4 million) provided by DERD and through contracts with nationd deveopment organizaions. In the near
future, these resources may gregtly increase through the planned recruitment of 50 new graduate staff members and
scheduled externd financid support.

The Other MADRPM Directoraes Involved in AR - Within their mandate, some MADRPM directorates implement
AR ativities. The Directorate for Plant Protection, Chemicad Control and Fraud Prevention isinvolved in applied
research in crop protection (epidemiology, integrated pest management), food technology, etc. The Animd
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Production Directorate is involved in research on animd genetics, nutrition, hedth (mainly research in epidemiology
conducted by the laboratory for vaccine production), food technology (meat/milk qudity), and economics. These
directorates dedicae some 40 pRYs and Dh 25 million (rough estimate) directly to AR activities, without counting
the resources mobilized by scientific institutions (mainly 1AV) through research contracts funded by the directorates.

The Other Organizaions - For supporting their devdopment mandaes, some public agriculturad enterprises and
professiond organizations carry out gpplied AR activities (crop, irrigation and/or livestock experiments, faming
systems and socioeconomic studies) done or more often in dose collaboraion with the public sector (IAV, ENA,
INRA, ec.) as part of their research activities or through research contracts. These are

= The Regiond Authorities for Agriculturd Deveopment (ORMVAS), which supervise public intervention in
some irrigated and rainfed aress’; the Naiond Society for Land Management (SOGETA), which directly
manages state properties (inherited from the naiondizaion of former French farms); the Nationd Society for
Agriculturd Deveopment (SNDA); the Nationd Society for Livestock Deved opment (SNDE); and the Society
for Agriculturd Devdopment (SODEA).

= The professiond organizaions or associaions set up by some of the more acttive famers specidized in
commodities such as citrus, vegetables, cut flowers, and bananas; some of them (such as the Socié&é Agricole de
Services au Maroc, SASMA, for citrus, which is endowed with some researchers and an experimenta farm of 50
ha) have their own laboratories, scentists and extensionists, and are funded by alevy on exported produce

T he resources directly devoted to these AR activities have not been precisdy inventoried. They may mobilize some
40 pRYs and Dh 25 million (rough estimates).

3. AR RESOURCES

3.1 Human Resources

In 1997, the Moroccan NARS involved 1073 scentific and technicd graduae staff (29 of whom were expatriaes),
who represent around 606 potentid RY's.

The agriculturd sdentific institutions employ 864 nationd scientists (313 PhD, 453 MS and 98 BS) who represent
over 80% of the totd graduate staff. The academic levd of these scientists is much higher a the AHE institutions
(58% with PhD degree, 39% with MS) than a the AR institutes (15% with PhD degree, 66% with MS). At INRA,
the training policy and recent enhancement of the status and sd aries of researchers have led to obvious i mprovement;
however, there seem to be no favorable prospects for CNRF and SEEN whose scientists follow the same sday scde
and career scheme as public servants.

NARS graduate staf is highly concentrated in Rabat (496: 46%), largdy because of the weight of IAV. Recent efforts
have been made to change this situation with the cregtion of the regiona CFRDs; however, many regions are far from
having a sufficient number of permanent scientists able to eficiently meet their AR needs.

The number of technicdians per sdentist is highly vaiable from institution to another (INRA: 1.1; CNRF: 0.7;
SEEN: 3.1; INRH: 0.8; IAV: 0.4; ENA: 0.5). Because many technicians are assigned to administretive positions
(derks, etc.), ther numbers are very insuficient (compared with the common norm of 2 technicians per researcher in
AR institutes) and constitute a strong limiting factor constraining scientists' research efficiency.

In gened, other support staff (laborers, derks) are sometimes too numerous and not very productive, but rather
inexpensive’.

3.2 Physical Resources

The physicd resources are impressive. The Moroccan NARS possesses about 65 physicd units (headquarters,
regiond centers, fams) of a tota area of adbout 7,000 ha. A large mgority of these units, which are rather well spreed

! The major ORMVAs of the irrigated schemes of Doukkala, Errachidia, Gharb, Haouz, Moulouya, Ouarzazate,
Souss Massa, have 13 experimenta stations, totaling more than 200 ha

2 The monthly salary of this low-qualified staff is about Dh 1,500—2,000 (US$ 170—230) compared to the following
sdaries for qudified staff (average estimated from different scientific institutions): senior scientist with PhD, Dh
11,000 or US$ 1,300/month; researcher with MS, Dh 8,000 or $ 910; research assistant, Dh 5,000 or $ 570;
technician, US$ 350.
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across the country, is run by INRA. In generd, land is sufficient and library/documentation services are considered
saisfactory, but the other physicd resources (offices, laboraories, scientific equipment, computers, transport/
communication facilities) are unevenly distributed among the institutions and among the units of the same
institution, with only few units (Rabat, Setta for INRA; IAV; ENA) currently being well endowed, thanks to recent
investments mostly funded by externa sources (grants and |oans).

3.3 Finandal Resources

In 1996-98, the totd (nationd and externd) annuad NARS financid resources amounted to an average of dout Dh
355 million (US$ 40 million), of which Dh 320 million (US$ 36 million) came from nationa sources (mainly the
government budget, in addition to some sdf-earned institutions' resources and research contracts funded by nationd
organizations), Dh 26 million as a loan (from the World Bank to INRA), and Dh 9 million from extend grants
provided by bilaterd or multilaterd donors.

The NARS nationd and totd resources amounted to around 0.68 and 0.76%, respectively, of the Agriculturd Gross
Domestic Product (AGDP estimated a US$ 5.3 billion in 1996). Such ratios are lower than the 1% recommended
by some internationa organizations.

INRA and INRH enjoy good operaing and capitd budgets (US$ 29,000 per pRY and US$ 35,00 per graduate staff
member, respectively), which may be sufficient for providing amost satisfactory resources for their research staff. On
the other hand, CNRF, SEEN and the AHE institutions suffer low research operating and capitd budgets (CNRF and
SEEN: US$ 4,200 and 9,700 per pRY, respectivdy; IAV: USS$: 4,800 per academic staff member), which prevent
(together with other factors, especidly the insufficient number of technicians) a far mobilization of their scentific
potentid. Therefore, the NARS should account for around 540 actual RY's (about 400 of which would be for the
four AR institutes, 70 for the AHE institutions, and 70 for the other NARS institutions) as opposed to the 606
potentid RY's estimated above

4. RESEARCH ACTIVITIES

4.1 Research Orientation and Priorities

Each institution has deveoped research programs and activities in its fidds of competence and mandates. As seen
above, research programs differ largedy among the NARS institutions. Through the PBO system, INRA has tried,
and patly succeeded in, conducting long-term programs based on a rationa appraisd of the priority needs of the
agriculturd sector, with rather sustained funding sources; while the AHE institutions have deve oped short-/medium-
term programs, mainly initiated according to changing research contracts.

These complementary goproaches should be of mutud benefit to the scientific institutions and enhance their whole
research activities within the framework of strong collaboration which does not exist. Despite formd past efforts,
linkages between the scientific institutions, mainly between the two largest ones: INRA and IAV, are rather week,
sporadic, and based on persona contacts’; each institution follows its way without taking advantage of the results
and experiences of the others. This results in a non-integrated aggregate research program, with unbaanced coverage
of AR needs; some fidds seem to be insufficiently taken into consideration (rainfed regions with favorable conditions,
pasturerangdands, animd production, food technology, rurd economics, etc.), while thereis duplication of efforts in
some aress. A comprehensive criticd baance of the overdl current AR programs has never been made.

4.2 Linkages with Devd opment

1 Most of the national AR long-term plans elaborated by developing countries during the 1990s consider an average
annual operation and capital budget of US$ 25,000-30,000 per researcher for covering all AR expenses (research and
administrative costs, except the saaries of the permanent staff); such norm is valid for a full set of research domains
and varies slightly according to the field (higher costs for perennia crops, anima production, food technology, etc.
than for annua crops, rural economy, etc.).

% In spite of the recent agreement signed in 1995 between INRA and IAV, which describes the various linkages to be
formalized between the two institutions and calls for the establishment of joint scientific committees to expand
collaborative AR programs (funded by nationa or internationa organizations) and activities (exchange of scientific
events, sharing of information, etc.).
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Most of the scientific NARS institutions have a rather rich experience in establishing various linkages with ther
deved opment partners. government agencies, professiond organizations or the privae sector. Some of these linkages
are specific to one institution (such as the PBO and the research and development units in each regiond center of
INRA). But most channels are similar and sometimes leave room for strong competition between the institutions,
such as the INRA naiond and regiond sectorid committees, the professiond associaions set up by 1AV, research
contracts with naiiond and externd organizations, demonstration expeiments in famers fidds, fidd-days in
experimentd stations, services (soil and water andysis, ec.), workshops, traning courses, ec.

Such competition is good to acertan extent, but it may imply awaste of energy and resources. It could dso lead to
a weskening of the scientific institutions in terms of their rdaions with ther naiond and externd patners. The
recent cregtion of the Inter-Professiond Groups for Agronomic Research (GIRA: Groupement Interprofessionne pour
la Recherche Agronomique), established for involving the private sector in research orientaion and funding, and of
the Nationd Committee for Transfer of Technology (CNTT) and Regiond Committee for Transfer of T echnology
(CRTT) should befully profitable to the scientific institutions only if they are able to deve op better rdaions anong
themsd ves.

4.3 International Cooperation

In gened, the scientific institutions of the NARS have large and diversified internationd partnerships with scientific
institutions from deveoped countries (European Union, France, Germany, USA, ec.) and from the WANA region
(directly but manly through ICARDA), and with internationd/regiond centers or organizations (CIMMYT,
ICARDA, CIHEAM, FAO, AARINENA, ACSAD, €c.). However, effective rdaions implying collaboraive
research programs and externd funding remain rdaivedy limited with regard to the size of the NARS.

5. CONCLUSION

The Moroccan NARS remains modeady fragmented, with three mgor ingtitutions (INRA, INRH and 1AV)
mobilizing about 70% of the totd pRYs and financid resources. Its human and financid resources are rather limited
with regard to the size of the country and the difficult long-term food prospects resulting from the growing popul aion
and limited natura resources.

The mgor AR institutes (INRA and INRH) and the AHE institutions have complementary characteristics. Closer
collaboration among these institutions would greatly benefit the NARS; however, little has been done to promote
such collaboration, ether by the institutions concerned or by MADRPM; this has resulted in sub-optima use of the
available human, physicd and financid resources. Effective collaboration between the scientific institutions of the
NARS could be considerably enhanced, as indicated by Besri and El Idrissi (FAO, 1996), by:

= Joint prepaation of the nationa agriculturd policy and identification of research priorities, with a view to
strengthening coordination of the research activities of the various institutions involved.

= Joint discussion of budgets and program priorities.

= Pooling human resources (scientists and technicians) in similar areas of specidization, especidly of highly
trained staff, for implementing joint research tasks, and establishing joint laboratories.

This should be possible under a renovated body responsible for the nationd AR policy, which is able to boost
concrete actions and mobilize larger funds.

Main Acronyms
MADRPM: Ministére de I'Agriculture, du Dével oppement Rurd e des Péches Maritimes.

CFRDs. Centres de Formaion, de Recherche & de Déveoppement. CNRF: Centre Nationd de la Recherche
Forestiere. DERD: Direction de I'Enseignement, de la Recherche @ du Dévdoppement. ENA: Ecole Naionde
d'Agriculture de Meknés. ENFI: Ecole Nationde Forestiére d'Ingénieurs de Sdé |AV: Institut Agronomique et
Veteinare Hassan II. INRA: Institut Nationa de la Recherche Agronomique. INRH: Institut Nationd de Recherche
Hdieutique SEEN: Service de I'Expérimentation, des Essais & dela Normadisation.
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Tablel - The National Agricultural Research System (average 1996-1998)

Italics: Approximate data. ..: Data not available. 0.-: Minimal (almost zero). *: See footnotes.

I AR cientific & Technical Potential Total Budget AR Expenditur esResour ces (E)
NARSIngtitutions . - .
Graduate Saff (Units) |Res. Years(pRY)| (million Dh) (million Dh)
Name - Acronym M andates Govern. Nationals Nat.E | Loan |For.E| Total E
No. Head Office - Y ear Established AR Fields Ministry | Total- (PhD, mg) | =P | Nat- | Bxp Nato Bt et e e | e
a b c d e f g h i j k | m n 0
Ingtitut National de la Recherche Agronomique INRA AR (90%) - AD
11 Rabat 1919-81 All (except 2.1, 2.2) 282 50, 196 18 254 16 134 32 127 26 6 159
21 gzgtarte National de la Recherche Forestiére fglsiF AR [(:E())Oo/ost) -AD % 1,35 1 2 1 17 0- 16 0- 16
Service d'E d'Essais et de Normalisati SEENm AR(BCr);)ryAD MADRPM
rvice d'Expér., d'Essais et de Normalisation 0) - ) )
22 Rabat 1952-... Water resour. manag. 7 4,12 14 ! 0. 6 0 6
Ingtitut Nat. de Recherche Halieutique INRH AR (70%) - AD
23| casablanca 1952-96 Marine resources % 10,42 0 48 0- 4 0- 4l
1-2 Total Agricultural Resear ch Ingtitutes 434 | 65,285 19 370 17 206 32 190 26 6 222
I ngtitut Agronomique et V étérinaire Hassan |1 1AV AHE - AR (30%) - AD 35 3 38
31 Rabat, Agadir 1967 All 315 194,113 2 78 1 156 8
i ' i - - 0, -
32 Ecole‘NatlonaJedAgrlcuIture ENA-M AHE - AR (15%) - AD MADRPM 88 39,44 5 2 2 35 2 5 0.- 5
Meknes 1945 All
Ecole Nationale Forestiers d'I ngénieurs ENFH AHE - AR (15%) - AD 0.- 0.- 0.
33 Rabat/Salé (- Ifrane) 1968 Forestry 27 15,1 3 ! 1 10 1 ’ ’ )
3 Total Agricultur al Sciences Graduate Schools 430 | 248,168 | 10 107 4 192 11 40 3 43
4.1| Univ. Marrakech, Meknés, El-Jadida, ... HE - AHE - (AR) Diverse | MES 80 ey 0 20 0 10 10
4 Total Other Scientific Institutions 80 ey 0 20 0 10 10
Centres de Formation, de Rech. et de
5.1 |Développement EQD’D AHME'AEI(IA'O%)'AD 20* s 8 30* 30*
Errachidia, Ifrane, Missour, Tétouan, ...* MADRPM
5.2| MADRPM Central Directorates* AD - (AR) 40* ey 40* 25¢ 25
5.3| Public/professional Agr. Development Bodies* AD - (AR) 40 ey 40 25 25
5 Total Admin./Dev./Ser vice Ingtitutions Involved in AR 100 ey 0 88 0 80 80
6 Total NARS 1044 ey 29 585 21 320 26 9 355
Exchange Rate: US$ 1 = 8.8 dirhams (Dh) Approximate AR Expenditures
(1096 average official rate) Actual Res. Years (aRYs) 520 20 (million US$) 36.3 8 ! 403
MADRPM: Ministry of Agriculture, Rura Development, and Marine Fisheries; MES: Ministry of Higher Education.c: Mandates: AR (.. %): Approximeate average % of human resources devoted to ag. research (AR); R: Research; AHE: Ag. higher

education; AHME: Ag. high and medium education;
HE: Higher edfucation; AD: Ag. development/services (for AR and AHE institutes: seed production, soil and water anaysis, extension, studies, etc.). h,i: Potentia research-year (pRY) = equivadent full-time researcher; for the FASs, the pRY's were
estimated by multiplying the number of academic staff by 0.25. I: For the AR institutes, AR financia resources were roughly estimated through the following formula: Total budget x [w + 0.5(100% — w)], w being the % of time devoted to AR by the
graduate staff. n: FE: the expatriates’ costs are estimated at "national costs" (= national senior staff's average unit cost).
* Notes: 5.1, 5.2, 5.3: Only the professiona staff (in RYs) and financia resources alocated to AR activities. 5.2: Centra Directorates of Crop Protection, Animal Production. 5.3: Regionad Offices: SOGETA, SNDE, SASMA, ...

Nationa AR expenditures (NE) = 0.68% of the Agricultural Gross Domestic Product (AGDP: US$ 5.3 billion in 1995). Total AR expenditures (TE) = 0.76% of the AGDP.
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