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SECTION 1
- INTRODUCTION

A major concern of developed countries is the inability of many developing countries
to increase crop yields. Research in the last two decades has resulted in coniderable
advances in plant breeding that have led to the production of high-yizlding cuitivars of food
crops that can tolerate various production constraints. The promoticn and adoptien of these
cultivars has the potential to rapidly and substantially increase crop production in developing
countries.

However, efforts to develop seed production and distribution programs in developing
countries face many challenges, particularly in providing incentives for the private sector to
produce seeds for distribution where markets are small and fragmented.

The response to this challenge has typically required the involvement of government
in all stages of seed production. In Morocco, the National Seed Program was established by
the government with donors providing large capital investments, especially in conditioning
units and storage facilities. Rigid regulations were established to ensure the production and
distribution of high quality seed. To encourage use of these seeds, government agencies
distributed them at subsidized prices.

These efforts, however, have not adequately solved the problems. In fact, heavy
government involvement and rigid regulations in Morocco have made private sector
participation even less likely. Experience has shown it is more constructive to create an
environment that encourages the private sector to take part in production and distribution
activities. ,

"A.  Study Purpose, Scope, and Methodology
1. Purpose

The Government of Morocco (GOM) is beginning to privatize 112 state
holdings over the next five years, including the Societé National de Commercialisation de
Semences (SONACOS) which, under current legislation, has a monopoly to produce certified
cereal seed and exclusive rights to produce all varieties developed by the Institut National de
Recherche Agronomique (INRA) until 1998.

The privatization of SONACOS has prompted INRA to develop a new relationship
with the private seed sector, which could soon become the direct recipient of INRA research
througi: the release of new varieties. At the same time, INRA is looking forward to
producing revenue through the sale of seeds and by charging royaities for the use of its
varieties.
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The purpose of the study is to assist INRA in formulating procedures for furnishing
seed to the private sector for multiplication and sale, taking into consideration the
institution’s interest in recovering research costs. Emphasis is on privatization of the cereal
seed grains industry and on . 2 changes INRA will face.

2. Scope
The study highlights three principal areas:

e The cereal seed grain industry (céréales d’automne) because it will be privatized
and because it represents the majority of seed INRA produces.

e Current legislation, particularly its appropriateness in a setting in which seec is
produced and marketed by the private sector.

e INRA'’s needs to accomplish goals in infrastructure, personnel training, and
administrative procedures.

3. Methodology

The secd expert spent approximately one month in Morocco and performed a
comprehensive review of documentation made available by INRA, USAID, and other
yarticipating GOM agencies. He conducted extensive interviews with officials and
technicians from participating GOM agencies, large and small companies in seed production
and marketing, and public and private sector organizations. The expert also made several
trips to reseirch stations and private sector seed multiplication operations.

A list of the individuals and field sites visited appears in annex B; documents
consulted appear in annex C.

B. Study Context

The production of grain cereals covers more than 80 percent of all cultivated land in
Morocco and provides the most important staple food. Although the country’s cereal
production has been unstable due to climatic conditions in the last 15 years, areas planted
with grain cereals have remained almost constant (see graphic 1, below).

: Most farmers use improved imported varieties and save their own seed for replanting
from season to season. All certified seed in the markets is produced by SONACQOS, a
parastatal with a monopoly on cereal seed production as well as the exclusive right to
commercialize INRA’s cultivars.

The amount of cereal seed produced by SONACOS is determined at meetings at
which all governmental institutions, including INRA, are represented. The Ministry of
Agriculture establishes seed production goals based on market information provided by
SONACOS. Each group then plays its role: INRA produces the foundation seed,



SONACOS produces subsequent generations through contract growers, the Division de
Production Végétale (DPV) finances and pays the subsidies, and the Division de Protection
des Végétaux, Contrdle et Répression des Fraudes (DPVCTRF) oversees quality control of
the seed produced.

Under a newly liberalized Moroccan economy, many opportunities will be available to
the private sector in the seed production system. INRA foresees the release of new cultivars
directly to private companies and expects to recover costs for research and development of
improved cultivars. '

To facilitaie comprehension in the Moroccan context the writer has used international
seed terminology following Organization of Economic Cooperation and Development
definitions,which are more common in Morocco. For example, the American system of seed
‘classification uses "breeder” and "foundation" seed, OECD utilizes the terms "pre-basic” and
"basic,"” respectively.
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SECTION I
THE CURRENT SYSTEM: ISSUES AND PROBLEMS

A. Cultivar Development and Release

Cereal breeders are not sufficiently involved. Although crop research is the
foundation of a good seed program, multiplication of the new varieties is critical to
safeguarding genetic identity and purity. In Morocco, technicians and field personnel, not
cereal breeders, are involved in this first step of seed multiplication. According to accepted
practices for the maintenance of the cultivar, seed purity should be the responsibility of the
breeder.

Release of new cereal cultivars is erratic. A breeding program is usually evaluated
by the development of improved cultivars. Therefore it is expected that, after a period of
maturity, new cultivars are progressively released, justifying breeder efforts. This does not,
however, occur with cereals. About 50 percent of all hard and soft wheat cultivars in the
national catalogue were introduced by INRA in 1988 after a lag of six years.

The replacement of old cereal cultivars is slow. Most certified wheat seed is
produced from cultivars introduced in the early 1980s. There is no certified seed from
cultivars introduced since 1988. This seems to be caused by SONACOS’ unwillingness to
produce these varieties without being certain the market will accept them. Although INRA
states it produces prebasic seed varieties based on SONACOS’ needs, the system does not
encourage INRA to promote new cultivars.

On-farm demonstrations are used to disseminate new cultivars. Testing in
farmers’ fields by the crop research and development program allows farmers to evaluate the
varieties and learn how they perform under farm conditions. However, these tests are also
being used to distribute new seed varieties to farmers without going through the seed
program. Although it is important to know the reaction of farmers to the performance of
new varieties, this type of promotion is dangerous for two reasons: the comparative
advantage of a new cultivar may be diluted quickly by varietal mixtures, risking INRA’s
credibility, and potential buyers may lose interest due to distribution of the variety before it
is properly field tested.

The private sector s increasingly interested in importing cereal varieties.
Although public crop research through breeding or testing is the main source of new cereal
cultivars in Morocco, commercial trade channels are beginning to introduce and develop
varieties that can surely contribute to agricultural productivity. The franchised seed
operation is one way foreign enterprises can participate in the Morocco seed program.
Through a franchise, a local seed enterprise receives germplasm from a seed company
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overseas. For a franchise to work, proprietary rights must be recognized and an
arrangement reacad under which the originator receives payment for use of its cultivars.
The exclusivity that Las favored SONACOS has forced private seed companies to look for
other options. A few private cultivars are already included in the national catalogue and
many others are underway. This means there will be a strong and welcome competition
between INRA'’s cultivars and those that are imported in the future.

B. Seed Multiplication Distribution and Commercialization

Experiment stations are decreasing production of basic seed. The initial steps of
seed multiplication require attention to maintain the genetic purity of a cultivar and ensure it
is quickiy delivered to farmers. INRA’s production of prebasic and basic cereal seeds in
experiment stations has recently decreased. Reasons cited include the fact that INRA's
administrative system is not suited for production. Although the consultant agrees that this is
the case, the same research stations, with the pretext of generating funds, have become more
involved in production of certified seed (R-1 and R-2) as contract growers of SONACOS.

There has been no increase in certifietl cereal seed available in the market in the
last five years. In fact, the availability of certified cereal seed has varied dramatically due
to climatic conditions but on average remained the same (see graphic 1 above).

Demand for certified seed exceeds supply. Based on interviews and a review of
documents it is clear that the amount of certified seed in the market is not enough to serve
interested farmers. Further, recent reports show that SONACOS limited production of cereal
seed after 1987, possibly because of difficulties in distribution.

SONACOS yields in cereal seed fields are quite low (1,500 kg/ha). This forces
INRA to increase in prebasic seed production to compensate for SONACOS’ inefficiency. In
addition, SONACOS is producing less certified R-2 and concentrating on R-1. The removal
of one generation could force INRA to produce still more prebasic seed.

Private companies tried unsuccessfully to deal with INRA last year. Some
companies were surprised by the objective of this study. Their attempts to produce seed
from INRA's varieties last year were turned down because of the contract of exclusivity.
However, their interest suggests private seed companies will quickly respond to privatization.

The size of the cereal seed market is unknown. The need for information on the
size of this market was noted during the 1985 Seed Seminar but no document on the subject
was available. A cereal market study is said to have been conducted by SONACOS, tut was
not made available to the seed expert.

Private enterprises will be unable to compete with SONATOS for the cereal seed
market if it continues to receive subsidies from the GOM.

Private companies already in the market do not see the acquisition of exclusivity
over new INRA cultivars as a requirement. Although SONACOS is not interested in



producing seeds of cultivars that are available to the public, private companies would be.
Since successful competition will depend on the speed by which products reach the market,
private companies can take advantage of the novelty and invest in multiplication before the
cultivar is released to the public.

Some middlemen buy certified seed from commercialization points for illegal
resale at higher prices. This suggests that some demand is not satisfied and that a favorable
economic climate exists for the formation of small private seed enterprises.

Some entrepreneurs invest in small equipment to clean and treat grain for sale as
seeds. This is against current law but is another sign of a good market for cereal seeds.
These entrepreneurs could become authorized seed producers who, because they are small
local firms, can better reach scattered markets in their regions.

The amount of certified seed SONACOS delivers to the commercialization points
is never enough and frequently arrives late. This mostly affects small farmers who buy
seeds from commercialization points and suggests a management and distribution problem
common among parastatals.

Most large farmers buy certified seed directly from SONACOS. Large farmers
are those with more than 20 ha; they work about 33 percent of the total land area and can
better command the respect of parastatals than can small farm holders.

C. Legislation and Quality Control

A contract signed in 1988 between INRA ard SONACOS gives exclusivity rights
to INRA cultivars for ten years. Although there is said to have been an agreement between
the two institutions terminating this exclusivity, no document canceling this clause was
found.

The effect of the private sector on seed system decision-making is minimal. The
private sector is not represented on most of the commissions and committees involved on this
subject. The Comité National de la Sélection des Semences et Plants consists of ten
members of the public sector and only two representatives of the private sector.

INRA'’s needs for cereal seed production infrastructure and equipment are
minimal. INRA'’s two major cereal experiment stations are well equipped for seed
production activities. Marchouch and Douyet together have more than 1,300 ha of good land
that needs to be exploited.

FAO provided two seed conditioning units and storage facilities. Marchouch and
Douyet received these units in 1985 but they are presently underutilized, particularly at
Douyet.



The Italian cooperation agency provides field machinery and implements.
Tractors, combines, and implements are presently being sent to Marchouch and other
stations.

A Japanese project will soon provide tractors, small combines, seed conditioning
units and laboratory equipment, irrigation systems, computers, and vehicles. The
project is designed to improve the rice seed production program in Sidi Allal Tazi
Experiment Station, but the other two stations will also benefit.

D. Private Seed Sector

There is a lack of confidence in INRA’s ability to respond to private sector needs.
Many private sector concerns are related to INRA’s administrative rigidity. This was made
clear during interviews with private company administrators. It is also a concern for the
MIAC project team.

Although 113 firms are authorized to commercialize seeds, only a few are ready
to begin cereal seed production and marketing activities. These firms will need to invest
in seed storage and conditioning equipment as well as distribution and commercialization
facilities.

Some private seed companies already invest in cereal seed facilities. Large
investments in seed conditioning and storage facilities are underway; some will be ready by
next season. -

Some companies import varieties from overseas, introduce it in the national
catalogue, and negotiate with SONACOS the right to exploit it. It was expected that,
after introducing an imported cultivar in the catalogue, private companies would make
investments to produce the certified seed. The expert was unable to determine if these
companies are franchiced seed operations. This suggests there are also seed companies
waiting to invest in their cersai seed programs. ,

The private sector is not organized into associations. Private firms do not have a
seed grower association that can represent their interests.

Royalties are paid by private companies for every bag of certified seeua they sell.
Private companies could accept the idea of royalties more readily if they were based on the
amount of seed the company multiplies from the basic seed. Payment could be made when
the basic seed is delivered and based on the variety’s average yield.

Payment of royalties only makes sense if it is made over a short period of time, such
as three to five years, as the self-pollinated cereal crcp can be retained by farmers and used
as cereal seed the following season. After this initial period, royalties should stop and
varieties can be sold by farmers at lower cost.



E. Other Cereals and Crops

Although the main objective of this study is to focus on the cereal seed graius
industry, information from other cereals and crops is included in this section.

It is well known that rice is not a cereal of major importance in Morocco. The few
varieties recognized in the national catalogue are of INRA origin and only 5.4 ha were
inscribed for certification last year. The importance of rice, however, is greater than these
numbers suggest. The private sector has completely taken over the crop, from varietal
selection to seed production and distribution. It imports varieties from overseas, does its
own selection, and produces seed outside the government quality control system. INRA has
little to do besides improve its rice development and/or introduction program.

In this case, the government quality control program hampers the development of seed
programs. A private seed producer mentioned that he considered inscribing his cultivars but
decided not to when he learned he should mention their origin. He also said the life span of
his varieties is very short and that he needs to keep looking for better cultivars to import.

As for maize, most hybrids in the national catalogue belong to large multinational
seed companies and only 57 ha have been inscribed for certification. Increased demand for
INRA'’s materials in this market is unlikely.

The market for forage seed was until recently in the hands of the private sector.
SONACOS now claims to have more than 60 percent of it and presents this information as an
example of its marketing aggressiveness. On the other hand, the private sector says
SONACOS has no more than 15 percent of the forage seed market and that this market is
increasing. They accuse the parastatal of selling seed for a price below the actual cost.

INRA'’s future in forage seeds is difficult to predict. Private companies have their
own imported varieties and their interest in INRA’s cultivars depends on the comparative
performance of the two.

Although there has been a rapid increase in demand for oil seeds in Morocco,
multinationals have responded by importing high-yizlding, oil-rich com hybrids. INRA's
sunflower seeds are used by COMAPRA but are losing ground to imported hybrid seeds,
which cost seven times more but yield almost twice as much oil.

With the possible exception of forage crops (where INRA's ability to compete with
imported varicties is not known) and legumes, wheat (soft and hard) and barley seem to be
crops where INRA cultivars have a better chance for success.



SECTION I
! FORECASTING SEED DEMAND AND UTILIZATION

. The liberalization of the Moroccan economy will surely affect the current seed supply
system. Although it is difficult to predict the results of such changes, at least two cereal
seed production scenarios can be envisioned.

Ideal and conservative scenarios were developed based on the foilowing assumptions:

e The total area planted with cereals in Morocco remains stable.

* Demand for certified cereal seed exceeds supply.

¢ Demand for certified seed of wheat and barley increases (see graphic 2 below).

¢ Private companies produce yields in their seed fields comparable to any good
farmer’s.

¢ Royalties paid by private companies are based on expected production of the seed
they receive from INRA. .

For both scenarios, proje:tions of seed demand, areas to plant, and revenues through
royalties and seed sales for wheat and barley in the years 1995 and 2000 were calculated.
These may oe found in annex A.

A.  The Ideal Scenario

The ideal scenario assumes two major changes for INRA:

1. INRA produces better, more competitive sced varieties more quickly. As soon as
one variety reaches its potential, a new cultivar is available to replace it. This approach will
require an active crop development and introduction program.

2. INRA develops more administrative flexibility, providing more autonomy to
experiment stations. The increase in availability of basic seed will require a large-scaie
utilization of INRA'’s seed production capabilities (around 600 to 800 ha), with the result that
Jrivate companies will operate as small agricultural enterprises.

Once these conditions are met, the other assumptions are as follows:

¢ INRA produces the required amount of basic seed (G4) for private companies.
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e New INRA varietics keep 70 to %0 percent of the cereal market when cultivars
imported by private companies enter the competition.

¢ The replacement of old varieties by new ones reaches 80 percent in 1995 and 100
percent in the year 2000.

It is important to understand that, unlike hybrids, self-pollinated cereal crops
frequently have two seed production systems: conventional and traditional. Under the
conventional system, several groups participate in an organized chain. Participants in this
chain include the research institution and its breeding program, the basic seed production
program, seed companies, and the seed certification and quality control program.

Under the traditional system, characterized by its diversity, farmers keep seed for use
in the next crop season. Some farmers use native varieties, others use improved cultivars
that have been cultivat- : in the region for some time. The latter are often mixed with other
varieties and degenerate to the point where their desirable characteristics are lost. There is
- also a kind of commerce or barter involving one or two farmers known in the neighborhood
for the seed they produce. Finally, there are cases where farmers decide to renew their plant
material, buying grains in local markets, and selecting those with better physical appearance
for use as seed.

Despite the fact that the conventional system also provides a final product presented in
clean bags guaranteed to the consumer, the traditional system strongly c~.npetes with it for
the same market. It has been calculated that 80 percent of the cereal seed used for planting
comes from the traditional system. Indeed, in the t-aditional system, the degeneration of
improved cultivars occurs over a few seasons, resulting in shorter productive life, lowe~
yields, and lower quality products.

A new variety is a tremendous tool of the conventional system to increase its share of
the seed market. Hopes to improve yields by using new varieties push farmers to look for
certified seed. :

The ideal scenario presented here is based on the assumption that improved cultivars
are introduced in large quantities. Since they are self-pollinated crops, these cultivars can be
easily reproduced outside the conventional seed production chain; demand not satisfied early
on can be satisfied by the traditional chain.

Therefore, if INRA delivers more basic seed of a new variety to a private company, it
will be able to place more seed in the market more quickly. Royalties are based on the
amount of seed the company produces from the seed delivered 'y INRA. As a result, the
more basic seed INRA delivers, the more royalties will be paid. The system depends on the
amount of certified seed the private company can sell. It is in the interest of both ihe private
company and INRA to get the largest share of the market quickly before the variety is
available through the traditional seed system.
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B. A Conservative Scenario

The ideal scenario requires that INRA wcrk with the private sector with a high degree
of administrative flexibility. However, the degree of liberalization expected under that
scenario may be difficult to accomplish because of INRA’s rigid administrative procedures.
For that reason, a conservative scenario takes into consideration the maintenance of the
current 2dministrative system and, since revenues are dependent on the amount of seed
produced, lowering profit projections. This scenario assumes that:

* INRA limits its cereal seed production program to the prebasic G3 generation.

e INRA gives more of its market to imported cereal cultivars. By producing only a
few bags of a new cultivar for private companies, INRA may lose its comparative
advantage to imported varieties.

® New (royalty-paying) varieties possibly take longer to enter the market due to
slower release by INRA.

In this scenario INRA loses revenue as it is only providing the germplasm. The task

of distributing new varieties is gradually transferred to the private sector, which will
determine the speed by which they are multiplied and released to the public.

13



SECTION IV
RECOMMENDATIONS

The franchising contract that gives a private company exclusivity for
multiplication of an INRA cultivar is not the best option for Morocco. INRA'’s
responsibility in the privatization process goes beyond the development of improved varieties.
During interviews, many people could only identify private enterprise as large-scale, capital
intensive industrial complexes. Indeed, this is the situation in the country. Cereal seed
production for many years favored the development of a séed industry for export of grain
legume and grain legumes in general. However, the stability of cereal seed supply in
Morocco also requires the presence of small- and medium-scale seed producers which can
address regional, micro-climatic cereal needs.

A franchising contract providing exclusivity will openly favor lazge companies and
will restrict them to the multiplication of INRA'’s cultivars. Therefore, it is INRA's
respoasibility to encourage and promote the free entry of these groups, without favoring any
one type. Although this approach should be adopted by the government’s privatization
program as a whole, INRA should make its cultivars available to anyone interested in cereal
seed production in the future.

Payment of royalties for the multiplication of INRA’s cultivars could be applied
as a fee. Royalties can serve two purposes: to establish the concept that what is good needs
to be paid for and tc help finance seed-related activities. However, royalties will never
cover the total cost of research. If certified seed costs becciue too high, large companies
will be forced to look for other varieties overseas, thereby inhibiting the growth of small and
medium enterprises that cannot afford to pay import costs.

It is also necessary to consider that a new variety usually has a good market while it
is a novelty. As most varieties are self-pollinated, they are spread countrywide after three to
five years. At this point a new, higher yielding variety should be reieased (and accrue
royalties), _

The Usited States receives an estimated annual dividend of $75 on each dollar spent
on hybrid corn research. INRA should not expect the same return for self-pollinated cereals
as they are easily multiplied. The continuation of royalties for old cultivars may force the
seed multipiication to go through unofficial channels because farmers can easily reproduce
and sell these self-pollinated varieties.

It is premature to start the bidding process of the Tilila variety. Several obstacles
must be overcome before INRA presents new cultivars to the public. INRA needs to
improve its imz re in the country in general and in the seed sector specifically. The cultivar
Tilila could be used for both purposes. Publicity campaigns could show the public that
INRA'’s research is achieving its goals and could create interest on the part of cereal growers
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and seed companies. Another type of promotion program should be aimed at diversifying
INRA'’s client base. A madia campaign could make clear to farmers and their associations
that they could become, witii a small invesiment, cereal seed producers. As 2 service to
groups that are close to the experiment stations, INRA could process their seed for a modest
fee.

Efforts should be concentrated inside experiment stations to increase the availability of
basic seed. A marketing program only makes sense if there is enough high quality seed. To
take advantage of a new INRA cultivar, private companies need to make large quanitities
available to the public. It is always risky to recommend that a public institution become
involved in seed production because of its heavy administration and low efficiency, however,
give: the situation in Morocco, INRA’s experimient stations have large quantities of land and
ail the infrastructure needed to produce the quantities of basic seed needed.

INRA personnel need to be motivated. Satisfying private se.tor needs in cereal
seed breeding and production will be difficult. The breeding program will need to produce
cultivars with higher frequency and experiment stations will need to produce more and better
quality seed.

The best way to motivate breeders and INRA personnel is through the cstablishment
of a reward system. It is important that the breeder’s work is recognized. INRA should
introduce ways to motivate its personnel to iraprove their breeding work through professional
development such as study tours, specialized ‘raining, etc.

A cereal seed market study is needed. Information on consumer profiles, real
demand per region and varieties, and preferences and constraints could help the private
sector and INRA direct efforts toward the consumer. The best time for a seed market stvdy
would be right before the planting period.

. Variety releases must consider commercial strategies. Release of an INRA
varietyshould be delayed if a similar cultivar is still on the market. The delay will allow the
older cultivar to reach maturity and the private sector to take advantage of what it is paying
royalties to produce.

Varieties presented to farmers through on-farm demonstration plots need to be
codified to avoid the'c being distributed outside the seed certification system. Tests have
been openly used to spread a new cultivar through unofficial, traditional channels of seed
multiplication. Codification will expose farmers to the best lines and will help to collect
information that will suppcit decisions regarding promising cultivars. This will protect
cultivars from early degeneration and preserve the market for new ones.

Cereal breeders, not technicians, should be responsible for panicle selection and
first muiiiplication of new cultivars. Selection by breeders will minimize possible
deviations on cultivar characteristics. The availability of greenhouses in Settat could also
speed up the first steps of seed multiplication through multiple generations in one season.
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The panicle selection program should start during the advanced stages of field trials.
It is considered an investment to start the breeder seed production program with promising
lines. Some will surely be discarded but those selected will bz in the market sooner.

The seed production program for old cultivars should be maintained. The only
requirement INRA should propose to SONACOS is that it attain the same yields achieved by
the private sector on subsequent generations. This will significantly decrease INRA’s current
workload with these cultivars.

Government price regulstions for cereal seeds should be phased out. The
liberalization of cereal seed prices will be important as privatization takes place and demand
for certified seed stabilizes. All SONACOS subsidies, from production to commercz, should
be phased out in two or three years to allow the private sector to compete for the same
markets.

The quality control of the seed market must be reinforced. Since cereal seed
commercialization channels will be diversified with the presence of the private sector, seeds
will be sold through small stores, together with fertilizers, pesticides, etc. This phase will

_require good seed quality control, which is the responsibility of DPVCTRF. With
DPVCTREF controlling seed quality through it rigorous certification and farmer education
programs, organized commerce of seeds will stimulate the private sector, and farmers will
demand more certified seed.

The quality control program should t:e presented as a tool to help the private sector
provide quality seed to farmers, not as a governmental service. Quality control is often
thought to regulate the seed supply system by detecting deficiencies in quality and imposing
sanctions. However, the program’s role will be to educate, orient, and support the formation
of seed enterprises. The DPVCTREF needs to promote this approach to the private sector and
to its own agents.

The Plant Protection Act can help organize the ownership of plant materials but
is not a requirement for the cereal seed privatization process. Protecting new varieties
and plants beg=n in, and was confined to, a few countries in Europe where private plant
breeding and an interest in protecting privately bred cultivars existed. It then expanded to
other countries where private crop breeding is ez.couraged.

INRA must have a marketing unit that links research with the private sector.
Since seeds are the major channel for INRA’s technology transfcr and marketing, the Service
de Semence could function as the linkage between research, basic sexid production, and the
private sector. It could look after promising lines in the breeder program, show them to
private companies to catch their interest, organize media campaigns for release, etc.

The INRA seed production program will need help to overcome administrative
constraints. Public administration is heavy and inefficient. In addition, roadblocks to the
innovations mentioned above may arise. Foreign assistance could help by providing
technical guidance and a revolving fund inside each seed production unit, with a separate
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accounting system. Fortunately, because seed is a marketable form of technology, resources
can be generated to finance expenses. Project involvement inside INRA’s seed production
program would be phased out as the institution incorporates a new management approach.

Morocco needs an organized seed privatization program. The organization and
support of the seed privatization process is fundamental to the development of a cereal seed
system in Morocco. The cereal seed market has been in the hands of the public sector for
many years, which has inhibited the formation of diversified private sector seed companies.

A seed industry does not appear spontaneously. The government should promote the
formation of !ocal seed enterprises, which could then be organized into associations together
with existing companies. Associations are the best way to represent the private seed sector
in the country. Both large- and small-scale enterprises are important to satisfying the needs
of the agricultural sector. While the public seed company is being privatized, the rise of
other private seed companies need to be encouiaged.

Although INRA’s seed personnel is reduced, a training program should be
prepared for the future. The lack of individuals skilled in seed technology can be 2 major
barrier to a sound seed program. These are the areas where a training program is necded:

® Academic training at the M.S. level. Two or three positions inside INRA will
require this training. Because it is the most expensive and difficult type of training
to cbtain, academic training should be restricted to those working at higher
management levels, with strong agronomic backgrounds.

e Short courses, particularly in post-harvest handling: seed conditioning, storage,
and marketing.

* In-service training, particularly in seed conditioning, promotion, and
commercialization.

| Finally, INRA's capability in seed production are limited. Increasing this capability
will require providing more personnel dedicated full time to seed production activities.
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ANNEX A
DEMAND AND REVUE PROJECTIONS: TWO SCENARIOS



TABLE ).  vucu vzeAND AND REVENUE PROJECTIONS POR SOPT WREAT IN 1995

THE 1DEAL SCENARIO

Aver. yield:

Espected field rejection:
Conditioning losses:
Seeding rate (kg/ha):
Pure seed produced (kg):
Total seed aeaded (kg):
Rectares to plant:

REVENOE CALCOLATIONS:
Through Royalties:

Price of seed (g): 300,00
Royalty (1): 0,15
% of sarket for INRA: 0,80
% paying royalties: 0,80

Guintals Payiag Royalties:

Total Income Through Royalties:

A COXSERVATIVE SCENARIO

Aver. yield:

Ezpected tield rejection:
Cooditiosing losses:
Seeding rate (kg/Ma):
Pure seed produced (kg):
Total seed needed (kg):
Bectares to plast:

REVENUE CALCOLATIONS:

Throagh Royalties:

Price of seed (g): 300,00
Royalty (8): 0,40
% of sarket for INMA: 0,70
% paying rogalties 0,50

Quintals Paying Royalties:

Total Iscome Through Royalties:

P-BASE G2 P-BASE G3  EASE Gd CERT. R-1  CER?. K2
2500, 00 2500,00 2500,00 2500,00 2000, 00
- 0,0 0,05 0,10 0,15 0,15
0,15 0.15 0,10 0,10 0,05

140,00 140,00 140,00 ue,00 - 140,00
3209,81  45284,35  669470,06 9145439,22 105499123,91
a, 60 3209,81  46284,35  669470,06 9145439,22

1,5 2,9 330,60 481,93 653,97

Throogh Seed Production:

Price of seed (DR): 320,00

Asonat Produced (0): 8694,70

Production Cost (DB/bha): 1284,99
58530,81

2633886,50 Total Profit (DA): 1717483,2%

P-BASE G2 P-BASE 63  BASE G4 CERT. R-1  CERT. R-2
2500,00 2500,00 2500,00 2500,00 2000,00
0,05 0,05 0.10 0,15 0,15
0,15 0,15 0,10 0,10 0,05

140,00 140,00 140,00 140,00 140,00
3209,81  46284,35  663470,06 9145439,22 105499173,91
20,60 . 3200,81  46284,35  669470,06 9145435,22

1,59 2,9 330,60 401,93 653U,51

through Seed Production:

Price of seed (DH/Q): 320,00
Seed Produced (0): 462,04
Production cost (DE/ha): 1284,99

2343,15
201177, 43 total Profit (DE): 118648, 66



TALE 2. SEED Upw.

798 IDEAL SCENARID

aver. jpeld:

czpected field rejectioa:
Ccoditioning losses:
seeding rate (kg/ha):
Pure seed produced (kg):
Tstal seed needed (kg):
Esctares to plact:

FSVENTE CALCULATIONS:
Through Royaliies:

frice of seed (qj:
Tayalty (%)

t ¢f market for INRA:

< paying royalties:
naintals Payity Reyalties:

350,00
0,13
0,80
9,80

"stal Iacoze Through Royalties:

& CONSERVATIVE SCENARIO

aver. vield:

Zrpected field rejectioa:
Tenditioning losses:
Sseding rate (kg/ha):
sure seed produced (kg):
Total seed teaded (kg):
Jectares tc plaat:

ZIVENDE CALCOLATICNS:

Thzough Royalties:

trice of saed ()¢ 350,00
Xoyalty (:): 0,40
& of zarket for INRA: 0,70
i naving royalties: 0,50

fuintals Paying Royalties:

7stal Iaceze through Rdyalties:

e mauD i.-\ !995

P-BASE G2 P-BASE G3  BASE Gi CERT. R-1  CERI. R-2
2500,00 2500,00 2500,00 500,00 200,00
0,05 0,05 6,19 ! 0,15
0,15 0,15 0,10 g,10 0,05
140,00 140,00 140,00 140,00 140,00
1453,50 20958,95  303156,25 4141230,97 47773210,83
100,80 1453,50 20958,95  303156,25 4141330,97
0.n 10,38 149,71 165,40 29580,94
Through Seed Production:

’rice of seed {DH): 40,00

Aaount Produced (Q): 331,56

?Production Cost (DH/ha): 115,61

26504,52
1391487,21 Total Profit (DE): £33175,51
P-BASE G2 P-BASE G3  BASE Gi CERT. R-1  CERT. R-2

2500,00 2500, 00 2500,00 500,00 2000,00
¢,05 0,05 0,10 0,15 0,15
6,15 0,15 9,10 ¢,10 0,05
140,00 140,00 140,00 140,00 140,00
"1483,50 20958,95  3031%6,25  4141230.97 47773210,83
100,80 1453,50 20958,95  3Q3186,25  414133C,97
on 10,38 149,71 1165,40 29580, 94

Throuch Seed Productios:

Price of seed (DE/Q): 340,00
Seed Produced (Q): 209,59
Production cost (DH/ha): 2315,60

1061, 45
138546,56 Total Profit (DE): 27¢01,€9



1ADLE 3. JLLV VEIANY Auv nuirbl

THE IDSAL SCEXARIO

aver. yield:

Szpected field rejection:
Cozditioning losses:
Seedizg rate (kg/ha):
Pure seed produced (k3):
Total seed needed (kg):
Bectares tc plant:

_ REVENUE CALCOLATIONS:
Through Royalties:

Price of seed {q): 210,00
Reyalty (1) 0,15
i of garket for INRA: 0,90
i paying royalties: 0,70

Quintals Paying Royalties:

Total Income Through Royalties:

A CONSERVATIVE SCENARIO

Aver. yield:

Ezpected field rejecticn: °
Conditioming losses:
Seeding rate {(kg/ha):

Pute seed procuced (kg):
Total seed needed (kg):
Hectares to plaat:

REVENOE CALCOLATIORS:

*hrough Royalties:

Price of seed (g): 210,00
Royalty (%): 0,40
t of garket for INRA: 0,80
i paying royalties: 0,60

Quictals Payiag Royalties:

Tctal Income Through Royalties:

LB

P-BASE G2 P-BASE 63  BASE G4 CERT. R-1  CER!. R-2
1600,00 1600,00 1600,00 1600,00 1509,00
0,05 0,05 0,10 0,15 9,18
0,15 0,15 ,10 0,10 0,08
120,00 120,00 120,00 120,00 120,00
1085,28 11684,85  126196,36 1287202,86 13858884,08
100,80 1085, 28 11684,85  126196,36  1287202,86
0,84 9,04 97,37 1051, 64 10726,69
throogh Seed Production:

Price of seed (DE): 245,00

Arount Produced (Q): 1261,96

Production Cost (DB/ka): 986,30

8109,38
255445, 41 Total Profit (DE): 13141,36
P-BASE G2 P-BASE G3  BASE G4 CERT. R-1  CERT. R-2

1600, 00 1600, 00 1660, 00 1600,00 1600,00
0,05 0,05 0,10 0,18 0,15
0,15 0,15 0,10 6,10 0,05
120,00 120,00 120,00 120,00 120,00
1085,28 11684,85  126196,36 1287202,86 13858884,08
100,80 1085,28 11684,85  126196,36  1287202,86
0,84 9,04 97,17 1051,64 10726,69

Through Seed Production:

Price of seed (DE/Q): 245,00
Seed Produced (0): 116,85
Production cost (DB/ha): 926,30

605,74
50862,27 Total Profit (DE): 19707,78
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TABLE 4.  SEED DENAND AND REVENOE PROJECTIONS FOR SOFT WBkal IN 2000.

THE IDEAL SCENARIO

Aver. yield:

Expected field rejection:
Coaditioning dosses:
Seeding rate (kg/ha):
Pure seed produced (kg):
fotal seed aceded (kg):
Hectares to plast:

REVEWOE CALCOLATIONS:
Through Royalties:

Price of seed (q): 300,00
Royalty (3): 0.15
% of market for INRA: 0,70
% payiag royalties: 1,00

. Quintals Paying Royalties:

Tota) Iacome Throogh Royalties:

A CONSERVATIVE SCENARIO

Aver. yield:

Ezpected field rejection:
Coaditiosing losses:
Seeding rate (kg/ta):
Pure seed produced (kg):
Total seed ceeded (kg):
Rectares to plast:

REVENOE CALCULATIONS:

Price of seed (q): 300,00
Royalty (3): 0,40
§ of sarket for INRA: 0,70
§ payiag ronalties 0,50

Quintals Paying Rojalties:

Total Iacose Through Royalties:

Through Royalties:

P-BASE G2 P-BASE G3  BASE Gd CERY. R-1  CER?. R-2
2500, 00 2500, 00 2500,00 2500,00 2000, 00
0,05 0,05 0,10 0,15 0,15
0,15 0,15 0,10 0,10 0,05
140,00 140,00 140,00 140,00 . 140,00
3209,81 46204,35  669470,06  9145439,22 105499173,91
22,60 209,81 46284,35  669470,06 9145439, 22
1,59 2,9 330,60 4781,93 534,57
throogh Seed Production:

Price of seed (DN): 320,00

Asosnt Produced (0): 6694,70

Production Cost (DE/ha): 1284,99

OO |
2880813,36 Total Profit (DN): 1717483, 29
p-BASE G2 P-BASE G3  BASE G CERT. R-1  CER?. R-2

2530,00 2500,00 2500,00 2500,00 2000, 00
0,05 0,05 0,10 0,15 0,15
0,15 0,15 0,10 0,10 0,05
140,00 140,00 140,00 140,00 140,00
3209,81 46284,35  669470,06  9145439,22 105499173,91
n,60 3109,81 46284,35  669470,06 3145439,22
1,59 2,9 330,60 4781,93 65324,57

Through Seed Production:

Price of seed (D1/0): 320,00
Seed Produced (0): 462,84
Predoction cost (DE/ha): 1284,99

343,15
281177,43 total Profit (DI): 118648, 66
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leww 5. ontD DEMAND AND REVENUE PROJECTIONS POR BARD WEEAT 1N 2000.

TIE IDEAL SCENARIO

Aver, yield:

Ezpected field rejectioz:
Conditioning losses:
Seeding rate (kg/ha):
Pure seed produced (kg):
Total seed needed (kg):
Hectares to plant:

REVEXUE CALCOLATIONS:
Through Royalties:

Price of seed (q): 350,00
Royalty (V): 0,15
$ of sarket for INRA: 0,70
% paying royalties: 1,00

Quintals Paying Royalties:

Total Income Through Royalties:

A CONSERVATIVE SCENARIO

Aver. yield:

Ezpected field rejection:
Cosditioning losses:
Seeding rate (kg/ha):
Pure seed produced (kg):
Total seed needed (kq):
Bectares to plaant:

REVENUE CALCULATIONS:

Through Royalties:

Price of seed (g): 350,00
Rovalty (8): 0,40
§ of sarket for INRA: 0,60
§ payiag ronalties: 0,60

Quintals Paying Royalties:
Total Iscome Throusgh Royalties:

P-BASE G2 P-BASE G}  BASE Gd CER?. R-1  CERT. R-2

2500,00 2500,00 2500, 00 2500,00 2000,00
0,05 0,05 0,10 0,15 0,15

0,15 0,135 0,10 0,10 0,05

140,00 140,00 140,00 140,00 140,00
1097,63'  27363,07  395787,33  5406737,65 62370580,80
131,60 1897,63  27363,07  395787,33 5406731, 65

0,9 13,58 195,45 021,05 38619, 55
Through Seed Production:
Price of seed {DH): 340,00
Aaount Produced (0): 3957, 87
Production Cost (DE/ba): 1315, 61
31847,16
1986976,09 Total Profit (DB): 1088540,25

P-BASE G2 P-BASE G3  BASE G4 CERT. R-1  CERT. R-?

2500,00 2500,00 2500,00 2500, 00 2000,00
0,05 0,05 0,10 0,15 0,15
0,15 0,15 0,10 0,10 0,05
140,00 140,00 140,00 140,00 140,00
1897,69  27363,00  395787,33  5406737,65 62370580,80
131,60 1897,63  27363,07  395787,33  5406737,65

0,94 13,55 195,35 821,05 38619,55

Through Seed Production:

Price of seed (DB/0): 340,00
Seed Produced (0): 2,63
Prodection cost (Di/ha): 1315, 60

142,83
199476,02 Total Profit (DN): 15202,20
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TABLE §.  >eev DENAND AND REVENUE PROJECTIONS FOR BARLEY IN 2000.

TEE IDEAL SCENARIO

Aver. yield:

Expected field rejection:
Conditioning losses:
Seeding rate (kg/Ma):
Pure seed produced (kg):
Total seed aeeded (kg):
Hectares to plaat:

REVENUE CALCOLATIONS:
Through Royalties:

Price of seed (q): 210,00
Royalty (%) 0,15
t of market for INRA: 0,80
\ paying royalties: 1,00

Quintals Payiag Royalties:

fTotal Iacome Through Royalties:

A CONSERVATIVE SCEMARIO

Aver. yield: '
Bspected field rejection:
Conditioning losses:

Seeding rate (kg/ba):

Pure seed produced (kg):

Total seed needed (kg):

Bectares to plast:

P-BASE G2 P-BASE G3  BASE Gd CERT. R-1  CER?. R-2

1600, 00 1600,00 1600,00 1600, 00 1600,00
. 0,05 0,05 0.10 0,15 0,15
0,13 0,15 0,10 0,10 0,05
120,00 120,00 120,00 120,00 120,00

147,04 15579,80  168261,81 1716270,47 1847851211
134,40 47,04 15579,80  168261,81 1716270,47

L1 12,06 129,83 402,18 14302,25

throagh Seed Production:

Price of seed (DH): 245,00

Asoont Produced (Q): 1682, 62

Prodaction Cost (D/ha): 986,30
13730,16

432500,16 Total Profit (DI): 284188, 49

P-BASE G2 P-DASE G3  DASE Gi CERT. R-1  CER?. R-2

1600,00 1600,00 1600,00 1600,00 1600,00
0,05 0,05 0.10 0,15 0,15
0,15 0,15 0.10 . 0,10 0,05

120,00 120,00 120,00 120,00 120,00

47,00 15579,80  168260,81 1716270,47 18478512,11

134,40 47,04 15579,80 16826181 1716270,47
L 12,06 129,83 M02,18  14302,25

REVEXUE CALCOLATIONS:

through Royalties: through Seed Production:
Price of seed (g): 210,00 Price of seed (DE/0): 245,00
Royalty (8): 0,40 Seed Produced (0): 155,80
% of sarket for INMA: 0,7 Production cost (DE/ha): 986,30
§ payiag royalties: 0,60
Quiatals Payiag Royalties: 106,70
Total Iacose Throsgh Royalties: 59362,17 fotal Profit (DN): 26271,04

A-6
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Table 7. Projected Revenues.

The Ideal Scenario in 1995

Hectares Income

Royalty Production
Soft Wheat 330.60 2633886.5 1717483.3
Hard Wheat 149.71 1391487.2 833775.5
Barley 97.37 255445.4 213114.4
Total 577.68 4280819.1 2764373.2
The Ideal Scenario in 2000
Soft Wheat 330.6 2880813.4 1717483.3
Hard Wheat 195.45 1986976.1 1088540.2
Barley 129.83 432500.2 284188.5
Total 655.88 5300289.7 3090212.0
A Conservative Scenario in 1995
‘Soft Wheat 22.93 281177.4 118648.7
Hard Wheat 10.38 . 148546.6 57601.7
Barley 9.04 50882.4 19707.8
Total 42.35 480606.4 195958.2
A Conservative Scenario in 2000
Soft Wheat 22.93 281177.4 118648.7
Hard Wheat 13.55 199476.8 75202.2
Barley 12.06 59362.8 26277.0
Total 48.54 540017.0 220127.9
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