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Executive Summary

Profile of the Environmental Business Sector in Morocco is intended for a private
sector audience, both American and Moroccan, interested in the growing er.viromnental
business market in Morocco. It is sponsored by the Project in Development and the
Environment (pRIDE)/U.S. Agency for International Development (USAID). USAID, the
World Bank, and the Gmremment of Morocco (GOM) have agreed to design a public
environmental manageme.nt program which includes a role for the private sector in solving
environmental problems. This profile will facilitate implementation of that program by
describing the market for American environmental goods and services.

The current environmental market in Morocco is estimated at $116 million annually.
Due to increased environmental awareness, future national market assessments will reach a
cumulative $5.2 billion, most of which will be spent on municipal wastewater collection and
treatment by the year 2011.

In addition, Morocco is diversifying its product sources away from its traditional
French suppliers. The country is also liberalizing important aspects of its economy, allowing
more foreign ownership and expatriation of profits. Because it is preparing to supply a
united Europe, Morocco is welcoming these changes for foreign investors. (Ref. 46)

Against this background of change, the profile focuses on environmental market
developments of interest to American exporters and investors. Morocco has courted
American investors in hopes that they will participate in tl1~ country's economic growth.
Although the American Chamber of Commerce in Casablanca has 50 members, the growth of
the American niche has been less than expected and certainly less than desired.

To explore the potential of the environmental sector, 43 environmental companies
were interviewed. The survey summary shows that the respondents believe the regulations
needed to drive the market will be forthcoming. Generally, they forecast much expansion of
business and diversification of markets.

Although the municipal wastewater collection and treatment sector will lead the way in
dollar volume, several other markets will grow as well. Industrial pretreatment is necessary
for a municipal program, as are consulting services and monitoring systems.

Drinking water, a major resource requirement, is in short supply. Whenever the poor
quality of water reduces the quantity available for use, there is a market. Water purification
will be wen funded.
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Executive Szmunary

Existing environmental businesses in Morocco often seek foreign partners as a means
of introducing their capability to the market. Almost all Moroccan environmental businesses
have some foreign connections. Some company principals speak English as a second or third
language and have advanced U.S. schooling at the graduate engineer-Eng level.

A clean technology thrust that focuses on changes in proct~ss more than end-of-pipe
treatment will be welcome because it saves resources and promotes efficiency. Moroccans
consider the United States a leader in clean technology and they welcome American
companies. The local USAID mission is working to create a demand for American
environmental know-how and technology. The World Bank is working with the GOM to
finance growth of the environmental private sector by helping to develop policies and
providing loans. It is now up to American private sector companies to evaluate and take
advantab~ of opportunities created by these policies.

The diagram on the following page summarizes the outlook for business in the
environmental area and lists the types of environmental businesses discussed in the profile.
Sources of further guidance are suggested in Appendix G, References.
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ExecutiVe Summary
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A National Market Projection
As a prelude to the market projections for environmental business subsectors. this

section of the profile estimates the overall national market for Morocco's environmental
business.

Several methodologies. the conclusions which fall within a reasonable range. are
employed to make these estimates. The conclusions are based on a combination of top-down
analysis of pollution-control costs in the non-OECD countries. bottom-up estimated
biochemical oxygen demand (BOD) discharges, actual budgets in Moroccan municipalities,
and official program plans.

Quantitative estimates of the potential environmental market in Morocco are difficult
to make, given the lack of disaggregated primary sales data. Two indicators can be used.
however. to develop "order of magnitude" estimates of the annual market size:

1)

2)

Gross sales volume of private sedor environmental
services and equipment:

Availability of funds:

$116 million

$281 million

The first indicator is based on the study team's interviews with approximately 100 of
the largest private sector finns involved in the environmental market. The estimate includes
only current expenditures and does not account for future implementation of pollution
prevention regulations and strategies. Thus, it sen:"lusly underestimates the actual market
potential. The embryonic environmental industries expect slgnificant growth, especially after
the new Secretari&t for the Environment is fully in place.

The second indicator is an estimate of the funds available for environmental
investment. It may provide a better (if somewhat optimistic) indicator, since no matter what
people want. they can get only what they can afford. The estimate of $281 lJ'illion has the
following components:

Allocation of a cumulative $5.2 billion of funds for
wastewater treatment to the year 2010, including
exper..ditures for sewage treatment such as construction of
collectors and treatment plants by municipalities.
Source: Discussions of needs assessment with World Bank

Annualized expenditures of govenunent-owned industries
Source: 16% of total economic activity estimate

Annualized expenditures of private industries
Source: 4% of total economic activity estimate

• "

$233 mimon

$46.5 million

$1.6 million
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estimates assume Moroccan be-ITowing power will improve with the proposed program of
significant economic liberalization. Our discussions with senior economists and government
planners indicate that while the funding levels will undoubtedly change by the year 2010, the
program target of $5.2 billion is a realistic estimate of what will be available. For example,
sewers for the major cities alone would cost $3.4 billion.

Assuming a positive economic performance and donor willingness to allocate funds
for pollution prevt''ltion and control, the past patterns of spending will likely shift:. One
reasC". ~s tlte privatization of public sector industries, which will change the anticipated ratio
of public/private expenditures. Another reason is that solid waste problems are worsening,
even as wastewater problems are starting to be addressed. Finally, the privatization of
municipal services will attract additional private capital and improve efficiency.

Despite the uncertainties, a $5.2 billion cumulative expemJiture by 2010 is reasonable,
given Morocco's commitment to ending ocean dumping, the institutionalization of
environmental management, and perhaps most important, the likelihood that water shortages
will mandate the reuse of water to meet the needs of a growing population and rapid
industrialization. These factors will probably prompt prevention and control programs.

The estimates of annual industrial expenditure were developed through discussions
with Moroccan government officials and economists. They were based on their projections
of environmental needs and the portion of ecor,omic activity likely to be budgeted for
environmental products and services (16 percent for public sector industries; 4 percent for
private sector industries).

American companies interested in entering this market must strategize carefully.
French and other European fums have significant advantages. They have developed local
marketing organizations, and their governments provide soft loans. In addition, they have
local language fluency and relative proximity to the region. However, American firms can
still fmd many attractive opportunities for several reasons. First, the market is growing
rapidly, creating opportunity for fums with improved technologies. This will be particularly
imponant in sectors such as pollution prevention. where U.S. frrms have leading edge
technologies with significant cost and pelformance advantages. Secona, disillusionment has
grown in the public and private sectors about selecting technologies primarily on the basis of
soft loans as was often done in the past. The hulks of many outdated or inappropriate
technologies purchaSed with these loans are scattered across the countryside. Finally,
increasing numbers of Moroccan business and technical leaders have been educated in the
United States and are interested in doing business and establishing ventures with U.s. fIrms.

Pollution prevention is a new and encol'.raging market and an area where the United
States is an acknowledged world leader. The prospect of decreasing production costs while
reducing environmental emissions is very attract:ve for both new industrial facilities and
retrofIts. Considering Morocco's rapid industrialization, it is particularly important to
protect public health while maintaining economic development. USAID/Morocco has worked
to identify the United States as a leader in pollution prevention, stimulating Moroccan
business interest in working with U.S. companies in this area.

6
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Current Environmental Market:
A Self-assessment by Business

A team of three investigators spent 18 person-weeks in Morocco from early June to
late July 1992, assessing the supply and market for private sector environmental goods and
services. The investigation was limited to characterizing the existing private sector
environmental business, identifying the firms, and assessing their prospects for success. The
assessment of demand for private sector environmental services and products included private
and public purchases.

A !second visit was made in December 1992, when FOeS, a market research and
consulting fum in Cl:iS3blanca, conducted interviews with leading government officials
responsible for environmental budgets.

This profile is not a complete investor's guide to doing environmental business in
Morocco, although it will assist in that effJrt. Price Waterhouse's expertise in that area was
compiled in a Guide to Doing Business i.t Morocco. This profile determines whether private
sector capabilities in environmental goods and services are sufficiently well developed to
encourage the GOM to include the private seClor in its national environmental management
strategy and to attract foreign investors.

The ~'lSWer to this question is an unequivocal "yes." Currently, 100 companies
employing from 5 to 2,000 employees do environmental business in Morocco. For this
profile, almost one-half of them were interviewed about their environmel1tal business and its
prospects.

The 43 companies interviewed were selected from a general business database of 3,000
; corporations, only about 100 of which are truly environmentally capable. The names were

picked by professionals in the field and by references made to competitors during interviews.
The interviewers, graduates of ISCAE, a business school in Casablanca, were supervised by
M. El/laz, a professor at the school and director general of Foes.

The questionnaire was pretested and modified prior to the interviews. A report on the
survey results is presented in Appendix D. The interviewing stopped after 43 intervi~ws

because the message became redundant. The team is confident of the stability of the results
based on interviews with only one-half the companies in the sector. The remaining
companies listed in Appendix E were not interviewed.

The 43 companies include a few from each major group; 2 architectural firms, 5
ar.QJytical laboratories, 3 cleaning and green space maintenance companies, 1 well-drilling
corporation, 21 consulting engineering firms, 9 maintena:·.ce and waste treatment service and

7
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Cu"ent Environmental Market:
A Self-assessment by Business

equipment companies, and 2 energy-distribution companies supplying unleaded gasoline. All
the fIrms except for water-treatment companies view themselves as environmental companies.

Some viewpoints were shared by the majority of the respondents. For example, 32 of
39 believe that environmental business is a growing sector in Morocco. Forty-one believe
that the government will introduce environmental protection measures in the next few years.
With few exceptions, they are optimistic about their environmental business prospects.

They do not, however, all agree on what is the most serious environmental problem
facing Morocco. Air pollution is considered the most important problem by 14, surface water
by 7, groundwater by 6, and coastal pollution by 4. It is not a serious disagreement, because
if we add together the responses on surface water and groundwater, air and water become the
primary problems designated by the respondents.

In government environmental meetings where priorities were set, similar diagnostic
differences occurred. Some government officials, in the face of the high capital costs of
reducing air pollution-for example, unleaded gas and sulfur removal-would like to postpone
dealing with the problem for the present. Despite this official view, an effort is being made
to import cleaner fuels, and unleaded gas is available in the country.

The respondents overwhelmingly recognized the obstacles to development of
environmentP.t markets. Almost all of them cited the absence of standards and enforcement as
the first or second most significant obstacle. Only a few businessmen considered the lack of
environmental consciousness of their customers to be a major obstacle. Standards and
enforcement will drive the market. Nothing else comes close.

Next, the interviewers asked about the bigg~st hindrance to development of their
particular business. Although respondents returned to the insufficient market as an
impediment, the diagnosis expanded to include needs for financing and expertise. Indeed,
over one-half (25) of the respondents put financing in either first or second place as an
impediment to developing their chosen fIeld. In particularly limited cases, such as laboratory
services, government competition was mentioned.

When asked what would help most in developing the environmental sector, the
response was consistent. MDst of them reiterated the establishment of standards (21), with
another group giving priority to fmancing (11). If both the first and second most important
categories are included, all respondents cited both standards and fInancing. A small group of
six or seven think education, expertise, and communication would develop the market, but the
overwhelming coru:ensus is that standards and fmancial assistance are the greatest needs.

8
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Current Environmental Market:
A Self-assessment by Business

These conclusions, drawn from personal interviews with nearly one-half the private
sectQ! constituency, directly ii1f1uence the recommendations of this profile as presented in later
sections.

Seeking other ways to support the sector, we asked if a monthly bulletin would be
helpful and if so, what kind of information. it should publish. The responses clustered around
three points: 1) the publication of immediate business opportunities (for example, a
Commerce Business Daily type of publication); 2) advance or early market news; and 3) a
column on the latest technological solutions, inchJding infonnation on where to get
equipment. No consensus exists about how much businesses would pay for such a
publication, but $6 per issue appears to be a maximum cost.

Interviewers also asked respondents how they communicate with overseas sources to
gather information. Almost all the companies have relationships with foreign companies,
which they use to win business at home through subcontracts or joint ventures. For example,
it is reputed that 80 percent of the environmental impact studies done in MeJrocco to date have
involved foreign companies. A number of references were made to equipment suppliers,
including some American water treatment technologies.

It might also be noted that almost all technical people met through informal
interviews had been educated abroad. Morocco is part of the world economy through
educational contact and business partnersrups, a critical factor in developing environmental
awareness and capability.

Companies with the skills to help the country clean up its environment and prevent
future problems are already in business. An entirely new service infrastructure does not have
to be built in the public sector or at government expense. The government's role is to set
environmental regulations, standards, and norms that guide the industry to effective action and
expand the funding and fmancing available to private sector businesses.

If the government can do so with fmancial and teclmical assistance, businessmen will
remain optimistic about their future. Indeed, when we asked about plans to expand into other
business areas, they cited a variety of market niches. Eight companies are interested in the
treatment of industrial wastewater. Most respondents expected to expand their present areas
of business. The environmental business sector can be characterized as dynamic, optimistic,
capable, and poised to grow as soon as the government sets standards and begins to enforce
them.

9



The Future of the Sector:
Reinforcing the Assessment

The previous section presented the Moroccan private sector point of view on the future
of environmental business. This section presents the judgment of the investigators, who have
many years of experience in the environmental sector, to supplement the survey findings. The
team concurs that a system of envi:onmental regulation will be in place in the next few years.
Morocco is ready to recogni7.e that something must be done and the country has sought much
outside assistance to help it establish a regulatory system. Discussions have been held
regarding new environmental laws and institutions. With the assistance of the World Bank, a
new Secretariat is strengthening and coordinating environmental institutions. International
accords have been signed. Interest in environmental protection, especially preservation of
natural resources, including water resources, is strong and probably irreversible. The team
writing this report concurs with the domestic environmental business assessment that the
future of environmental business is bright. I

The first qualification is that a perceived need does not create a market. Allocation of
funds is necessary too. The needs assessment, Appendix A, is not a market analysis. A need
is a necessary but insufficient cllndition for sales. Money must also be available.

Increasingly, however, the international donor community is making money available.
Environmental awareness is opening budgets in Morocco. When the cost of river water
treatment goes up by a factor of 14, as it did near Fez on the Sebou River, the government
takes notice. (Ref. 46) Money will be available, and the process of developing
environmental budgets for the next few years has begun. Billions of dollars are expected to
be allocated over the next decade. It is worth investigating how and by whom this money
will be spent.

lOne author, Morton Gorden, reviewed this report in the third (]uarter of 1993, confmning that events since
the profile was drafted early in the year have reinforced the conclusions. The new Secretariat mthe Ministry of
the Interior has begun operations. The World Bank bas signed accords for several million doll:trs. USAID has
introduced a program of pollution prevention which should stimulate private sector servi~ business.
Significantly, USAID's multi-year effort to help municip3lities privatize their environmental services ha:l begun
to bear fiuit with Fez, Marrakesh, Safi, Meknes, and Casablanca all l.egotiating to implement so' .id waste
services.

II ~ • Ie Blanl!i:
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Market Projections for Environmental
Business: Types ofInternational Markets

A generally accepted fonnat for reporting on environmental markets is still being
developed. Gradually, the U.S. Government is ~volving a set of categories to supplement the
Standard Industrial Code (SIC) in describirg the cross-cutting environmental marketplace.
[See "Capabilities and Competitiveness of U.S. Environmental Technologies, A Report of the
Office of Energy and Infrastructure," March 1992. (Ref. 42)] Until there is a standardized
defInition of the environmental market, private sector business opportunities in Morocco will
....;~ reported in the following categories, which have been adapted from the other private sector
profiles published in this series.

• Municipal Water and Wastewater
• Waste Recycling
• Industrial Wastewater
• Air Pollution
• Water Purification
• Municipal Solid Waste
• Renewable Energy
• Mobile Source Air Pollution
• Air and Wa~er Monitoring and Testing
• Environmemal Consulting

The discussion of bt:Siness opportunities in this section will be augmented by the more
systematic reporting format used in other profIles in this series, namely Egypt and Jordan.
The absence of reliable market research data is a barrier to private sector investing.
However, where there are reliable data, the competition is likely to already be there. These
conclusions are qualitative, but include as many quantitative guides as possible.

Wastewater treatment and c(,\lIection and industrial
pretreatment will provide an enonnous market in the future.
For the large cities of Casablanca, Agadir, Setat, Rabat, Fez,
Meknes, T"~ouan, Kenitra, Marrakesh, and EI Jadida, master
plans are under way and institutional arrangements will favor
private participation in the fonn of concessions to build,
0\\.1, and operate. (Ref. 47)

By the time Moroccan priorities are set and World Bank fInancing arranged,
construction and sanitary engineering firms should be in a good position to establish
themselves. The master plans call for expenditures to the year 2011. Indeed, several firms
are already doing business in Morocco, often with ties to France. These are firms that believe
they will be in line to \~xpand in their "natural" marketplace.

13



Market Projections for Environmental Business:
Types ofIntemational Markets

In the wastewater collectio.n and dispO~1 market, the best quantitative starting point is
to know the source of funds potentially dedicated to cleaning up the municipal wastewater
problem. Sanitary sewage treatment is virtually nonexistent; only about 5 percent of urban
sewage is treated before fmding its way to the ocean. About one-half the population lives in
urban areas, mostly along the coast. The need for miles of pipe and nwnerous treatment
plants to ,serve abollt 15 million people is the basis for what could be a sizable business.

The wastewater collection and disposal business consists of building new collection
systems, some with stormwater included and some with separatl=d stormwater. Some cities
may keep operating costs down by using sand beds and low-em:rgy consumption treatment
programs such as sland dune disposal in Agadir and lagoons in Marrakesh. These low
technology plants will probably be in demand early in the cleanup process. A Moroccan
official familiar with the United States says that plants designed to operate at low cost
throughout the Western stntes can serve as models for Morocco.

Moroccans hav,c a strategy to employ native materials an.d local firms and to stress
reuse of water for irrig.ated agriculture. Package p{ants will be sought for rural areas.

The Moroccan municipal tax system Fovides revenues for other municipal needs,
suggesting that money should be available for enviro mental prot~ction. The municipalities
benefit from a 21 percent value-added tax on business transactions. Of these funds, 20
percent is allocated to municipal budgets to carry out their functions. In Morocco, this
funding looms large, for it is a steady, committed source that can be used for municipal
operating expenses. Environmental cleanup and prevention does not have to directly compete
with operating needs.

The primary source of funds augmenting these taxes is a charge on fresh water for its
ultimate disposal. Approximately one dirham of three charged for fresh water will be
allocated to wastewater treatment in a "user pays" formula. The National Office for Potable
Water (ONEP) is obliged to levy a treatmen, and disposal charge dF.dicated to cleanup. This
is a condition for World Bank financing, estimated at $5 billion. tv complete the program by
the year 2011. The estimate is based on needs, not borrowing power.

Neither budget is employed at this time for sewerage programs, which is a source of
tension with businesses that pay for the disposal service but are not yet served. The team
visited businesses that are being asked to clean up, but the technical parameters are uncertain
due to doubts about the eventual use of these tax revenues and about the pmtreatment
parameters.

The fIrst money will be spent in Casablanca. (Ref. 47) An urgency is felt in such
areas as Mohammedia, where fIrms have had open conflicts about hurting each other's
business. Ocean disposal of wastes conflicts with tourism. Because of the need to remove
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Market Projections for Environmental Bu~i,'1ess:

Types ofInternational Markets

odors around the new Great Mosque in Casablanca, the bay must be cleaned up. Even intake
water for manufacturing bears the mark of upstream polluters. In sum, people are not only
getting on each other's nerves, but they are directly affecting each other's wallets.

Marrakesh, a leading tourist city, has taken two steps forward. It has a program for
locating industry in an industrial park, which has separate storm and sanitarj drains. The city
has not, however, determined which drain is to be used by which group and has not yet
installed a treaiment plant, although a master plan calls for lagooning.

Reliable market research would require visits to each municipality and/or the Ministry
of the Interior to determine who is ready to make major commitments. The cities listed above
are in different states of readiness. When the cities go to bid, a notice will be posted.

Casablanca provides a near-tenn possibility. The city plans to spend 1,387.60 million
dirhams ($167.3 million) between now and 1994, and 8,800 million dirhams ($1.02 billion)
by 2011. These sums am for interceptors, pumps, outfaIls, and treatment systtims. Priority is
going to the region oftbe Gr.eat Mosque. (Ref. 47) The large French firms are already
involved with subsidized financing.

We recommend that entrepreneurs visit sites on their own. Marketing representatives
should be prepared with important information such as fmancial schemes that stress
privatization of municipal services. It will be necessary to compete on price, financial
services, low operating costs, and reliability in an environment not normally dedicated to
regular maintenance. Indeed, a sales approach that takes account of the limits of technil:al
staff and provides a full range of services may create priorities for action. Availability of
supply will affect the timing of demand.

Municipal wastewater has a high priority due to the availability of near-term budgets
and master planning work of the Moroccan government. Innovative fmancing schemes based
on the "user pays" formula in selected localities are assumed possible in making this favorable
market judgment. The long-term (2011) market of $5 billion as planned is a high end
possibility, assuming economic growth continues in Morocco.

The table on the next page ranks the opportunities in municipal water ane! wastewater
treatment in four types of business. The ra.'1kings are marked in the circles according to the
key. Note, however, that the key for "competition" assumes that less competition is better
because it means the field is not crowded with local firms. The best level of competition,
therefore, is designated with a dark circle rather than an empty one.

The apparently considerable competiti~n in the design field all inv«\lves traditional
firms creating energy-consuming, obsolete technologies without sufficiently considering
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Market Projections for Environmental Business:
Types ofInternational Markets

energy costs and sludge utilization. An American approach to resource management might
reduce operating costs and remove competition. =

;;..

Munic!pal Water and Wastewater Treatment

TYPE OF
BUSINESS

KEY

o =Low

() =Medium

• =Best• 0
••
.0

••••••
• •
• •• •
••

•
•••

••••

ENGINEERING
AND DESIGN

EQUIPMENT
AND SUPPUES

CONSTRUCTION

~ -(~PERATIOi'.!S
\ AND
~ MAINTENANCE:-- ,, -.b__...,,__...,j ...__....__...__... ...i

In a country like Morocco with such a range in income levels,
one man's junk is another man's treasure. Goods cascade
down, and in the case of antiques, move up the consumer
chain with almost everything used ~!'nd reused. Scavengers
collect items thrown away as useless and bring them to a place
where they are reused. Glass bottles are refilled; aluminum

cans are brought to a neighborhood collector who sells them abroad for scrap. In addition, as
a Moroccan friend pointed out, the flea markets illustrate that nothing is thrown away. There
is a buyer for .everything, even a pair of eyeglasses with only one lens.

Is th.<:re, therefore, a commercial recycling business as we know it with fonnal markets
and reSOlu~e recovery centers? Except for a few elements, the recycling model of the West is
not a useful commercial model in Morocco. With more time, increased afiluence, restrictions
on scavenging. and better collection systems, a modem waste recycling business might be
considered. Currently, everything is already recycled through infonnal channels. Valuable
materials, such as lubricating oil, are recovered Ull C~,lanca, but elsewhere they may be
burned for heat. Other items, such as off-spec manufactured products, are limited because
workers take these home.
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Market Projections for Environmental Business:
Types ofInternational Markets

Various types of plastics are hand segregated at the open dump, often by children, and
washed, bagged, and stored until the volume warrants collection by a recycler. Questions
about prices, pick-up times, ultimate destinations, and. other information normally available in
formal markets are lacking here. It was not immediately possible to penetrate the clandestine
market.

In sum, if commercial automated recycling is introduced, it will compete with
economic activity of social classes who have very little opportunity. If provisions are made to
empley scavengers so that unhealthful practices stop, then it might be worthwhile to invest
capital. Even then, it probably pays to wait several years until the national waste stream
contains more results of affluence. Early signs of affluence exist in the more economically
successful industrial areas. Waste plastics are already used and have become too expensive on
the informal market to supply a waste plastics building material plant, according to a market
researcher seeking plastic feedstock for a proposed plant.

The table below ranks the oppnrtunities in waste recycling and associated businesses
for three types of business.

Waste Recycling and Associated Businesses

TYPE OF
BUSINESS

SEPARATION ct 0 ct ct 0 • 0eQUIPMENT AND
SERVICES

KEY

PLASTIC AND 0 0 ct 0 0 ct 0 Q=Low
OIL

(J =Medium

GLASS 0 0 () 0 0 • () • =BestRECYCLING

Waste recycling, already prl1cticed in the informal sectors, h~ a low ranking, reflecting
that it is too early to expect a change in the current status. Gradually ~ as regulations tighte.·~

and the flow of materials comes under the jurisdiction of regulatory agencies, high-value
products such as solvents and lubricants will be collected for more formal disposal methods.
In the next few years, local circumstances and particular materials will warrant joint venture
investments.
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Market Projections for Environmental Business:
Types ofInternational Markets

The real problem for large-scale commercial scavengers is that children already
provide a cheap labor force for recycling, working in very unhealthy conditions. American
companies could not participate in this system.

If landfills are better managed and municipal collection is privatized, steps that are
now under consideration in Casablanca, Safi, Marrakesh, Meknes, and elsewhere, recycling
efforts will be much more fQrmal and business opportunities will thus change quickly. The
table would, in those cases, appear more favorable for waste recycling.

A grassroots movement at the local level that addresses
industrial pollution problems has often reinforced national
concerns. The impetus for action may come from conflicts
over commercial use of land and water. The problem of
industrial wastewater is m~ the public agenda at the local levd,
and people are working at the national level to control
pollution before they are overta'ken by public demand for

action. The market will also be encouraged by the privatization of more than 100 government
companies in the next few years.

Does this mean there is a market for treatment of industrial wastes? The answer is
yes; all signs point to more efforts to clean up and prevent pollution. The issue becomes
selecting a business-development strategy that addresses timing and initial steps. The World
Bank is funding pilot projects in anticipation of the market for industrial wasiewater control in
several cities. This process helps initiate early activity in such places as Safi, Fez, and Tazi,
and such industries as tanneries and alcohol, sugar, and olive oil plants. The World Bank
pilot p'lOjects are likely to cover the financial aspects of an initial $10 million investment in
clean,ip ::ll"td prevention of industrial wastes.

Many companies will not wait much longer. SAMI~ the national oil refmer, plans to
spend millions of dirhams on process upgrades and pollution prevention. The major soft
drink bottlers are actively considering cleaning up their bottle-washing wastewater for reuse.
Industry associations have formed pollution committees to discuss their common interests in
cleanup. Patronat, the association of industry associations, is considering how to serve its
members who see the "handwriting on the wall."

An American business-development strategy in industrial liquid wastes should also
consider taking local fmns as partners. Many American fums need bilingual partners familiar
with the culture. Moroccan business fits neither francophone DOf Arab stereotypes. A list of
companies working in the field today is available through the Private Sector Initiatives Group
at USAID in Rabat, Morocco. Contacts are listed in Appendix F to this report. Industrial
wastewater is an area where local fmos wish to expand. Chances are good that they will do
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so over the next five years, and will be able to hold a substantial market share in the next 10
years.

The table below ranks the opportunities in industrial wastewater treatment for three
types of business. The high rankings are based on the identification of locations, such as
Mohammedia, where environmental consciollsness has emerged from market losses. The
ac;sumption is that in two years environmemal legislation and establishment of ~orm~ will be
under way. Many industries will have grace periods, but within five years the market will be
quite active, so establishing a market share is much easier now than it will be then. The
expansion of sewerage systems will also put industrial pretreatment high on the national
agenda. A strong market niche will exist among export industries already feeJing the pressure
to attain European norms in product quality and pollution c~ntro~.

Industrial Wastewater Treatment

-..-.

TYPE OF
BUSINESS

...

DESIGN AND • • • • • • 0 -

CONSULTING Oc

KEY
EQUIPMENT • • • • • • 0 o = LowAND ~

~

SUPPUES (J = Medium

OPERATION AND () () () () () () 0 • =Best
MAINTENANCE :-

A final positive note in this area is that Moroccan regulatory policy is likely to permit
a gr~at deal of teclmical flexibility in determining how to achieve standards. This gives much
room for creative technological solutions other than end-of-pipe treatment. Foreign
companies \"lith in-process solutions wiil be welcome. USAID's new pollution prevention
program opens a serious oppOrtuIUty for markets not driven by regulation, especially sugar
mills, pulp and paper.
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The air of Casablanca is visibly polluted. The major power
and industrial plants are visible point source polluters as well.
In the private sector survey, this problem received
considerable attention. The Ministry of Energy is working on
programs of fuel substitution, solar and propane, and low
sulfur oil and is 5.tudying pollution-control measures. One
measure 'i:he team is discussing for Safi is to substitute

propane for the unc;ontrolled burning of waste and low-quality oils and then to bum the
displaced dirty fuels in a gas-scrubbing municipal cogeneration facility.

Officials are aware of opportunities for cleanup over tb.e long tenn. Gas cleaning,
even with by-product collection at the site, is still believed to be too expensive. Until less
costly, end-of-pipe technologies are available, or until political pressure changes, the alleged
negative cost/bc:"1efit ratio will limit major expenditures. The largest market is probably in
new investments and replacement of equipment where the clean technology applies even now.

The visibility of air pollution in Casablanca will accelerate growth in services. Quick
fix kinds of equipment might be the end result, but the potential will not be realized in ~e

short term, except in conservation services.

The second air pollution market, mobile sources, could develop from a potentially
popular r.ampaign to convert buses to clean fuel. Propane conversion fer buses has been
discus~~d. The substantial private bus fleet along the Casablanca/Rabat axis might be
approached either through a public appeal or regulatory authority. Car tuneups and inspection
stations are probably five years aways especially if the bus problem is Lot tackled, and nothing
else is done. Even so, grandfather clauses will probably be written to cover old cars.
Controls over new cars will eventually limit the problem. It is difficult to quantify this
market, for there IS no official pressure to correct the problem.

Cities in the developing world have been polluted for many years,. but Moroccans
appear to be losing their tolerance for pollution. Generally, air pollution control is thought to
be so costly that some officials fear addressing any part of it because the question inevitably
arises: If you tackle mobile sources, why not go after the l"eally big ta.rgets?

An effort to answer that question suggests that street-level pollution affects more
people per day than any other source. It is visible and it creates anger. For public relations
and consciousness raising, converting buses would pay handsome dividends. A few successes
would show that people are not helpless in the face of pollution problems.

Not all elements of society wish to encourage this activism, but some elected
municipal officials with independent authority would be attracted to a model program of
inspection, compliance, and publicity for cleaner air. The first salesman to succeed can look
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forward to a serious market share when other cities recognize buses as unnecessary polluters.
There is no big market for mobHe sources overall, but the highly visible target of buses would
provide early cash flow. Automobiles might be targeted next. In 1991, 40,520 private cars
were registered in Morocco-l4,020 domestic and 26,500 imported. Cacmblanca is the home
of 30 percent of the national total (13,660).

The tables below rank the opportunities in air pollution control in various types of
business. The fIrst table ranks point source air pollution and the second ranks mobile source
air pollution.

Point Source Air Pollution Control

----
J.
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~
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t
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Mobile Source Air Pollution

TYPE OF
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The low ranking for most of the mobile sources market indic'ltes that this problem will
be solved at the level of vehicle manufacture and local tuneups and inspections. Eventually,
the monitoring and maintenance market will grow, but only in a limited geographic area. The
rankings reflect the location of the perceived problem in the CasablancalRabat corridor.
Street-level pollution, especially at bus tenninals, provides the most visible target.
Casablanca, with the largest population, is the city most likely to be pressured to regulate
mobile sources.

As long as water is the vehicle chosen to move wastes (on-site
devices such as the Clivus Multrum toilet or grinding and
burning incinerator boxes will not penetrate the urban market),
water purification will provide a major market in Morocco.
Drinking water will be in short supply, ~h1d every gallon of
water in Morocco will be used and treated several times before
it enters the ocean.

There are capable firms in the marketplace already supplying industrial makeup water,
drinking water, and polishing in some home systems. This market will grow, even if
complete pollution control is practiced. Although the relation between pollution control and
water supply treatment has never been quantified, measurement and treatment will always be
needed in a water-short environment.
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There will also be a market for reuse of water on-site at bottling plants, and caustic
removal and reusable wash water. The mining industry will provide a market for stabilization
of wastes and water reuse, and with the increase in the costs of irrigation water, for
agricultural processing water reclamation. Treatment of contaminated groundwater, especially
demineralization, is a future market because avoiding the destruction of productive soils is
now on the public agenda.

The table below ranks the opportunities in water purification systems in three types of
business.

Water Purification Systems

TYPE OF
BUSINESS

INDUSTRIAL
() • • () () • ()~

WATER
.. PRETREATMENT KEY
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TREATMENT

SYSTEMS

Water will remain a priority for Morocco, due to the sht'rtages of drinking water and
the connections that have been made between diseases and industrial and agro-industrial
pollution. Clean drinking water costs 30 centimes a cubic meter, so ONEP will be an
immediate client. This government company supplies almost one-half the drinking water in
Morocco. It is programming about 1.6 billion dirhams ($186 million) in 1993 and 1.4 billion
dirhams in 1994, during a multi-year expansion program begun in 1990 which is likely to
continue through the decade with World Bank fmancing. (Ref. 46)

Industrial makeup water purification and conservation is also a market, but it is
difficult to separate from other budgets. Moroccan industry grows at about 5 percent per
year, with much of the expansion in wet industries. Much new attention is focused on water
quality and reuse of water.
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The silting of dams is another problem, but the solution may be difficult to find in the
private sector. It does not appear to be in the province of private initiatives, except for the
research aspects of it. However, new ideas are being encouraged such as terraced farming, in
which the government grants the land and perhaps the water in return for soil stabilization
efforts. The message is that new alternatives should be tried because the problems are so
acute.

Mine tailings fall into a similar category, which the private sector sees only as an
expense. Once again, experimentation is possible. New techniques and treatments proposed
by the Swedish members of the team warrant further consideration. Binders, stabilizers, and
materials that render tailings safe and functional may also be feasible. (Ref. 45)

The West views the need for municipal solid and hazardous
waste collection and disposal as considerable, but the market
size is overestimated. Papers, plastics, and vegetable wastes
are visible everywhere. Non-biodegradable plastic shopping
bags that have replaced the reusable net bags blow arolli".d in
the country, the city, and at the seashore.

Sidewalk garbage collection brings boxes into the street, where
scavengers-human, feline, and canine-spill out the contents.
Is there a need for improved collection and disposal?

Undeniably yes. Is there a market? Arguably yes, but only if the problem is rethought.

Some communities have tried such alternatives as composting, but with little success.
Open dumping of solid wastes continues into rivers, precipices, valleys, and any place that
appears out of the way. Although this practice is unsatisfactory to many, alternatives do not
appear feasible. A management program for controlled landfills that protects groundwater is
greatly needed. If there is a market, it is just beginning. Open dumps are cheap, while
controlled landfills would be relatively expensive. After serious failures, composting is being
tried again because it makes much sense in a country that needs soil amendments and soil
nutrients. To date, technical problems have arisen with moisture content and inappropriate
equipment chosen for Moroccan waste and waste management practices. Farmers have also
rejected the soil amendment. There has been more disappointment than success and expensive
equipment lies idle. Anyone who wants to take on the challenge of the 70 percent moisture
content in the solid waste stream can fmd opportunity. Much interest in trying to solve the
municipal waste problem is expressed verbally, but there is considerable frustration.

Much data has been collected and projected on Moroccan urban solid waste. Recent
work in Safi, which comprises 2 percent of Morocco's urban population, indicates the current
volume of waste generation and composition and the rate of increase as the society becomes
more aflluent. In a city of 270,000 people, .6 to .7 kilograms is generated per day per
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person. This is up from .5 kg in 1981 and projected to b:.: .8 kg in 2000 when 300 tons per
day is estimated.

Samples of the waste are composed of 87 percent combustibles by volume: paper, 7.27
percent; putrecibles, 65.85 p(~rcent; wood, 6.72 percent; plastic and rubber, 3.67 percent; cloth,
3.22 percent; and leather and skin, .27 percent. The incombustibles (13 percent) include:
metal, 1.07 percent; glass, 1.51 percent; and ash, 10.42 percent. (Ref. 43). A Canadian
consulting engineering company, LBen, estimates 500 to 600 kw per ton if waste is burned
in a cogeneration unit. (Ref. 44)

Electricity tariffs are complicated in Morocco, the rate differing by voltage, fixed
service charge, volume, and end use. On the average, however, .70 dh/kw is used to compare
with other countries in Europe that average .44 dh/kw. (Ref. 48)

A prefeasibility study to generate steam andlor electricity is under way for Sal!.
Moroccan municipalities are looking for a solution to solid waste disposal; current
technologies have not succeeded. Biodigestion has been discussed as another possibility.

Safi does not deviate substantially from national waste production figures, which show
3 to 5 kg per person in rural areilS and 5 to 8 kg per person per day in urban areas. Of
course, seasonal variation of humidity will show high number!. in the summer due to fruit
consumption. Other studies show a 1,000 kca1lkg for calorific value on the average. (Ref.
45) The following table indicates further the stability of waste generation in the major cities.
Each city averages a prcduction of 0.6 kg/dip.
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Waste Generation in Selected Cities

Population
.!.22Q

Rate of
Collection Total Daily

(%) T:d

-
'!

CasablancalMohammedia
Rabat/Sale
Fez
Meknes
Oujda
Marrakesh
Tangier
Tetouan

3,900,000
815,000
725,000
500,000
380,000
640,000
410,000
290,000

80
80
70
80
80
85
85
75

1,900
400
320
250
200
350
230
150

Hazardous waste is often mixed with municipal waste and is therefore not a visible
problem, but it is present in nine provinces. (Ref. 45) As regulations proceed and
concentrated bottoms are created from cleanup, consciousness of the problem will grow.
Discharges of mercury, chromate, and other toxic and persistent problems are now receiving
publicity. No general aY'31'eness of the problem exists, however, and without regulation,
hazardous substances will continue to be dumped in municipal uncontrolled discharge sites.

The municipal revenues from the value-added tax could be applied to this problem.
Privatization is often discussed, and much groundwork has been laid to facilitate the process
of private collection and engineered disposal facilities. Thus, in the next few years a few
cities can be expected. to conclude pending arrangements with private domestic and
international waste management finns.

Outdated pesticide storage sheds are a major source of hazardous waste. About 5,000
tons of pesticides originally used for locust control were dispersed throughout Morocco in
these sheds. (Ref. 11, 12, 32)

The privatization of collection and disposal has been discussed, and the groundwork
laid by much donor community participation. Unfortunately, lessons from past failures must
still be learned. The high humidity of the waste and low consumer spending have limited the
potential of available Western technologies. A variant on scientific sanitary landfills initially
developed for hazardous waste disposal will encourage this sector. Over the long term, and
with the success of World Bank pilots, hazardous waste will generate .substantial business. The
competitive situation will change as privatization moves forward.

The table on the next page ranks the opportunities in municipal solid and hazardous
waste coilection and disposal for four types of business.
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Municipal Solid and Hazardous
Waste Collection and Disposal
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Several years ago a renewable energy program using
photovoltaic cells was initiated in Morocco which involved
considerable donor activity. USAID embarked on a training
program at the University of Florida, courses in Rabat, visits
to U.S. sites, and a solar laboratory in Marrakesh. Today, the
small country of Morocco uses 4 percent of the world's
photovoltaic cells. Furthennore, and significantly for

tomorrow's market, a study is determining where to locate the electrical grid. Electrification
will take place through a photovoltaic village utility where people come and pay to recharge
the batteries that power their lights and television sets.

According to local engineers seeking business partners. the definition of grid limits
will determine a large market for village electrification. The fmal study will quantify the
market estimates. They know now that in 1991 there was an installed base of PV of 3 to 4
MOW. In 1991 an additional 1.5 MOW was installed. By March 1992 an additional 7 MOW
was installed. This "mini-boom" was expected to continue with still another 6 to 8 MGWof
non-residential applications installed. Most of this market share belongs to Gennan and
Japanese finns. Sigmatech is doing this study under contract to the GOM.
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In addition to PU, there are J1l,000 m2 of solar thermal collectors installed, with
projections to triple that number each year. (Ref. 15)

From an environmental point of view, dcforestatio:n can be slowed by using solar
thermal power to replace the burning wood that now heah; the baths. There is much impetus
behind the solar movement in Morocco. It is unlikely that the market is saturat~d;

investigations of the potential indicate that retail distribution channels are responsible for the
underutilization of solar thermal power. Althoug..l:t the rural exodus sets limits on growth in
the market, government efforts could be made to install more solar thermal to keep people on
the farms.

The table below ranks the opportunities in renewable energy for four types of business.

Renewable Energy

TYPE OF
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r-
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The renewable energy market has been proven in Morocco. 'Applications and market
niches have been identified. The policy of grid extension takes photovoltaic. Wind energy
remains the only renewable energy source with unrealized potential.
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Traditionally a market develops for air and water nlonitoring
and testing early in the process of determining the quantitative
dimensions of the problem during establishment of specific
control requirements. TIus market is poised for rapid growth
for that reason. The numerous government and private
laboratories are learning how to switch from food export
quality control to pollution monitoring. With the establishment
of pollution-control norms and the heightened awareness that

enforcement brings, this market will continue to grow. Firms already in ~~e business are well
poised to assimilate that growth.

A series of needs may soon lead to a focus on markets, at least in the form of
planning for eventual civil engineering and hydraulics. Management of water tables to avoid
salination of the soil is a future market. The problem could be partly alleviated by using
better irrigation equipment and practices, and spraying rather than inundating, but there are
reasons to use older and less energy-intensive solutions. A proposal for a monitoring and
rapid response water management system would be welcome.

Generally, there is a substantial, recognized need to provide an agricultural extension
service that deals with pesticides, fertilizer, and water management at the farmer level. It is
not clear how this can be a profitable venture for the private sector. There is some interest in
a proposal for a commission to examine how to avoid the damage that has been created by
introducing modem chemicals without using modem methods.

Water testing will rapidly lead the way in this sector because water norms will be the
first to be set. When water pollution is no longer tolerated, the consequent establishment of
discharge limits will stimulate the market. Any new techniques, for reduced cest, enhanced
accuracy, or improved management methods, will find a reltdy audience. Although
government laboratories will provide competition until a no-compete rule is established, the
market should be large at the start.

The GOM, for example, is seeking $9 million to establish a National Study Center for
Oceanographic Research. The tentative site is outside Tangier, a location thrtt would benefit
from access to both the Atlantic and the M~diterranean. Such a center womd provide good
baseline data for follow-on activities.

The government competes with the private sector for laboratory work in selected areas.
Attention should be paid to this fact before investing.

The table on the next page illustrates the opportunities in environmental monitoring
and testing for three types of business.
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Environmental Monitoring and Testing
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The market for consulting services to advise on plans and
actions is already developing. Resistance and reluctance are
giving way to a sense of inevitability. Consultants are already
in place, most with foreign partners. Still, many of the rums •
interviewed see room for additional partr~ers for financial or
specific-equipment requirements. The market js not closed to
new foreign entrants with competitive technologies and know

how. Furthennore, although Moroccan professional salaries are high by developing country
standards, they remain below European levels, so there is a professional base for exporting
services.

Foreign investors should know that good local talent is ready to embark on joint
ventures. Working for the government in the studies market is risky, however, because the
government has a poor reputation for paying on time. Once a study is published, it cannot be
repossessed. Local businesses need to know ~ricing and defensive tactics.
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The table below ranks the opportunities in environmental consulting services in three
types of business. The high rankings for environmental consulting services reflects the need to
define actions based on expected standards for pollution control and prevention. Clean
technologies for new industries will be a large market and process engineers will be mud, in
demand. Because many of these technologies will be new to local engineers who were
educated abroad, they are receptive to foreign suggestions. End-of-pipe treatment will also
provide business for some time, but industrial design improvements will eventually replace
that market. Of course, how Morocco eventually relates to the Common Market and whether
it becomes an industrial center for Europe and Japan will determine whether the
environmental sector comes from indigenous or foreign sources. In a global economy. future
North American trade patterns with Mexico, Japanese competition in Asia, and Common
Market wage rates have more to do with the growth of business in Morocco than
environmental sectoral analysis can determine at present.

Environmental Consulting Services
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The table below summarizes the conclusions of this profile regarding market
opportunities in the Moroccan environmental sector. Whether the readers of this report are
optimists or pessimists, they can see that needs are great, consciousness is growing, and the
market is potentially in the billions of dollars. The challenge will be to keep pace with events
and to be ready to act when the time is right. Usually a local partner provides the lowest-cost
method of acquiring accurate market information and precisely timing sales.

Most Attractive Features of
Environmental Business Segments

.~~ 0 ~0
,0 ~

TYPE OF t(' ~ ~(' ~
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Appendix A

Background, Current Situation,
and Future Prospects

The sustained growth of the Moroccan economy and the rapid growth of its
population, accomparJed by accelerated urbanh:ation, are straining the country 's
environment. Evidence of serious environmental problems is increasing. If not confronted
now, these problems will substantially affect public health and the economy.

The Swedish Group of SWEEP/Scandiconsult is responsible for an in-depth
characterization of the environmental problems in Moro~co. This appendix provides only
enough detail to focus our attention on the major problem areas.

Depletion of Water Resources. Water resources are limited in Morocco. The average
annual precipitation is 150 billion m3

, varying from 50 to 400 m3
• Most of this precipitation

evapotranspirates, p.vaporates, or flows into the sea. Only 30 billion m3 is considered a
renewable water resource. Of this total, 22.5 billion m3 is surface water, whereas 7.5 billion
m3 is groundwater.

To improve the utilization of these limited resources, there has been a steady
construction of retention dams and reservoirs on the major rivers durir.tg the last 30 years.
More than 60 dams allow the utilization of 7.5 billion m3 of surface water and 3 billion m3 of
groundwater. Additional dams and reservoirs are in the planning stages.

The seven major river basins are Moulouya, Sebou, Bou-Regreg-Mellah, Own Er
Rbia, Tensift, Sous:i-Massa, and Loukkos-Martil. The water flow in these rivers varies
considerably by season. From 60 to 90 percent of the water runs off during the rainy season,
while the flow in some of the rivers drops to almost nil during the dry season.

Irrigation of agricultural lands is the major use of water resources, currently
accounting for 90 percent of the total water demand. Further expansion of irrigated lands
will be possible only by controlling new resources.

Industry uses only 8 percent of the water resources. However, industry is expected to
expand faster than other sectors of the economy and its demand on water resources will
accelerate.

Urban consumption makes up 1.5 percent of the water demand. Urban demand is
also expected to rise, due to rapidly increasing urbanization and expected improvements in
sanitary conditions in the cities. Current forecasts point to several regions, specifically
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Casablanca, Rabat, and the Oum-Er-Rbia Basin, that will suffer from water deficits by the
year 2010.

However, the current resources are threatened. Land erosion in the watershed area is
silting up the reservoirs, which reduces the water retention capacity of dams. The estimated
loss of water storage capacity due to silting is 0.5 percent per year.

Long-range planners would alleviate the depletion of water resources by constructing
additional dams, reservoirs, and water transfer installations. However, the enormous capital
cost of such construction and the expected negative effects of additional reservoirs on other
areas of the environment renders this solution less and less attractive.

Degradation of Water Quality. Concern is growing about the degradation of water
quality in major river basins, especially the Sebou, Oum-Er-Rbia, and Moulouya basins,
which are very industrialized and populated. The major cause of water pollution in most
basins is pesticide and artificial fertilizer run-off, mainly from irrigated lands. In some areas
(Tadla) the nitrate content of the groundwater is above the allowable maximum considered
safe in other countries (50 mg/I).

The discharge of untreated industrial wastes and raw municipal sewage into the rivers
is another major source of water pollution. Exact data on the different industrial sources are
not available at present. However, an earlier siudy on the Sebou watershed system indicated
that most organic contaminants are released by the agro/food industry (sugar refmeries and
oil and canning plants) although specific toxic pollutants originate from pulp/paper and
tanning plants and road surfacing activities.

With the exception of Nador (population, 600,000) and parts of a few other cities, all
municipal sewage is discharged untreated into the nearby waterways or the sea. An
infrastructure of wastewater treatment plants is unfortunately lacking.

The pollution of coastal waters by polluted rivers and untreated sewage from coastal
cities and industrial plants located in the coastal regions is damaging the fishing and tourist
industries.

Air Pollution. Air pollution is officially not considered a high-priority environmental
problem in Morocco, except in the two largest cities, Casablanca and Rabat, where it has
already reached dangerous levels. This is due mainly to exhaust from vehicles and pollution
from electricity generation and some industrial plants. Based on air quality standards
established in many countries, the CO content of air exceeded the maximum permissible level
(9 ppm/8 hrs) in more than 50 percent of the measur..::d cases in Casablanca, while the NO
content of the air was above the maximum permissible value 40 percent of the time.

There are also localized industrial sources of air pollution such as thermal electric
generation stations in various areas of the country, whereas oil refmeries and chemical
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industries, other significant sources of air pollution, are located mostly in the Casablanca-
= Mohammedia corridor.

With a total population of over 3 million in the Casablanca-Mohammedia-Rabat
corridor, the problem of air pollution cannot be disregarded. Yet the magnitude of the
problem relative to the resources available to solve it is a barrier to the conception of
solutions.

Solid Waste Disposal. Striking evidence of haphazardly discarded solid waste is
visible in most populated areas, city streets, roadsides, and beaches. The rapid urbanization
of the population, the increasing consumption of prepackaged consumer items, and the
prevalence of non-biodegradable plastic wrappings has rendered traditional collection and
disposal of household garbage impractical, unsightly, and potentially hazardous to health.

Traditionally, garbage from households and commercial establishments has been
deposited in open reusable containers or disposable cardboard boxes on the sidewalks. A
curbside preselection of reusable and/or recyclable items (that is, the removal of glass and
plastic bottles, metals, magazines, and so forth) reduces the volume of garbage and also
enriches its green organic content and consequently increases its water content. The collected
garbage is then deposited without further treatment or recycling in poorly selected,
unmanaged landfIlls, usually located within city perimeters near riverbanks. The landfills are
not covered by earth; hence, uncontrolled fues, airborne pollution, and wash-offs during the
rainy season are common.

The introduction of mechanized garbage collection techniques in some areas of
Casablanca created problems also. The covered plastic cont!.iners were inadequate and the
compaction of garbage with higher moisture content than that common in Western countries
resulted in unsanitary, unsightly drippings from the compactor trucks.

Thermal electric generating stations located in the coastal regions dump coal ash and
cinder into the sea, which is very detrimental to fish in the region.

Haz.ardous Waste. The single largest hazardous waste problem is the accumulation of
unused, dated, and highly toxic pesticides in certain areas of the country. The quantity is
estimated at 5,000 t to 10,000 t, which is potentially a serious issue requiring urgent solution.

Some industries (such as pulp and paper companies and oil refmeries) generate toxic
wastes on a limited but steady basis. These materials also require safe disposal.

With further industrialization, the problem of toxic wastes will become more acute;
prevention strategies are needed now. In some cases, as with solvents from more modem
paint manufacturers in Casablanca, the problem is addressed collectively by sharing a
company incinerator. Also in the Casablanca region, waste oils are recycled. The industrial
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concentration in Casablanca makes these solutions possible, but safe destruction of hazardous
wastes is not practiced nationwide.

In the future, cleanups of accidental spills and treatment of industrial wastewaters are
expected to generate toxic residues (such as contaminated soil or tannery sludge) that have to
be disposed of in an environmentally safe manner. Once regulatory control over such wastes
is instituted, the problem of ultimate disposal of these newly collected and concentrated
materials will become particularly acute. It will do little good to collect and treat wastes if
the concentrated residues fmd their way back to the water table or rivers.

At this time, no landfill site in Morocco is dedicated to or suitable for toxic wastes.

Loss of Land Resources. In addition to the classic environmental problems of water,
air, and soil pOllution, Morocco faces major land management problems resulting from its
specific geographical location and climate. Overgrazing of pastoral lands and extensive
deforestation have led to desertification and soil erosion in many parts of the country. These
processes are not only reducing the land area available for agriculture, pasture, and forestry,
and hence, seriously affecting the country's future economic growth, but also leading to
sedimentation of dams which reduces precious water resources available for the rest of the
national economy.

Summary of Environmental Problems. Table Al on page A-7 provides a iist of
Morocco's industries with the highest pollution potential. The data were selected from
numerous GOM sources, especially the "1988 Report of the High Council of Water." The
number of plants involved, their locations, and their rates of production in 1989 are also
given.

The major environmental problems facing the Moroccan economy are listed below,
not necessarily in order of importance.
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Pollutapt

Pollution of surface waters
nitrates
biomass

toxic organics
heavy metals
organic toxins

Pollution of ground water
nitrates

Source of pollutioD

fertilizer run-offs
sugar refmeries, oil mills,
canneries, textile mills, tanneries and
municipal effluent
pulp & paper plants, textile plants
tanneries, textile plants
pulp & paper mills, tanneries

excess fertilizer
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Pollution of coastal water
phosphates
cinder
toxf.c organics

Pollution of air
NO
CO
lead
duslt
odors

Solid waste
H3A~ardous waste
Deforestation
Desertification
Silting of dams
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ore handling, acid plant
electric generating stations
oil refmeries

motor vehicles
motor vehicles
motor vehicles
cement plants
canneries, tanneries

municipalities, industries
pesticides
overexploitation of forests
overgrazing
land erosion caused by overgrazing and
deforestation

Remedilll Actions Required. The primary principle of environmental control is
eliminating or reducing the generation of pollution at the points of origin. This can be
achieved by improving process technologies, employing better materials (improved
packaging), and reusing and recycling waste products. If for technological or economic
reasons these measures do not apply, remedial actions are required to protect the
environment.

The following table lists general remedial processes applicable to the environmental
problems encountered in Morocco. The "Possible Solutions" have significant potential for
private sector business in the experience of the consulting team.

Problem Area

Surface Water

Ground Water

Coastal Water

Possible Solution

Water purification plants (intake)
Water treatment facilities (industrial and municipal
effluents)

Controlled use of fertilizer, pesticides

Water treatment facilities (industrial and municipal
outlets)
LandfJlls for solids
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Air

Soil

Hazardous Waste

Deforestation

Desertification

Silting of dams

Vehicle emission control
Unleaded gasoline
Industrial emission control

Upgraded municipal garbage collection
Controlled landflll sites
Muni~lpal incinerators

Toxic material incinerators
Toxic material landfill sites

Controlled logging
Reforestation
Controlled grazing
Reforestation
Terracing
Reforestation
Dredging

Appendix A

The Current Environmental Management Response. Environmental management
activities are currently under way on three levels to address the above problems and initiate
remedial actions: the national government, local governments, and the private sector. At
least two nongovernmental organizations operate in the environmental area, I'Association
pour Ie Droit et l'Environnement and l'Association Marocaine pour la Protection de
l'Environnement. They are relatively small organizations tltat rulve not yet made a significant
impact, but plan to expand.

National Government Activities. The importance of environmental preservation is not
a new concept in Morocco. Several laws issued between 1914 and 1926 in effect stipulate a
zero-discharge policy toward water effluents, primarily to protect fisheries and public health.
However, little if any effort hus been made to enforce thes,e laws, or even to create the
institutions that would be nece:~sary to do so. A zero-discbarge law, in any case, is
unenforceable and undesirable from an economic point of "iew. Instead, the government
recognizes that a new set of environmental standards or inc:entives is required at the national
level.
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Table AI. Moroccan Industries With the Highest PoUution Potential

Industry Plants Location Production (1989)

Thermal Power Generating 7 Mohammedia 3,147 GWhrs
Plants Kenitra 1,712

Jerada 751
Casablanca 521
Tangier 102
Agadir 99
Tetouan 84

Oil Refineries 2 Mohammedia 3,743,000 t/year
Sidi Kacem 1,273,000

Phosphate Plants 4 Safi 741,000 t1year
.

Cement Plants 8 Oujda 1,400,000 t/year
Casablanca 1,200,000
Skhirate-Temara 625,000
Meknes 620,000
Marrakech 450,000
Agadir 450,000
Tangier 220,000
Tetouan 220,000

Sugar Mills (beets) 9 Sidi Bennour 60,000 t/year
Khemis Zemamra 60,000
Owad Ayad 48,000
Ksar EI Kebir 39,000
Beni Mellal Mechra 39,000
Bel Ksiri Sidi AUa1 36,000
Tazi 32,000
Sonk Es Sebt 29,000
Sidi Slimane 31,000

(cane) 3 Mechra Bel Ksiri 94,000
Dar Guedarri 34,000
Larache 29,000

(beet/cane) 1 Zaio 6,000
Refmeries 2 Casablanca 364,000

Tetouan 21,000
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Table At. Moroccan Industries With the Highest Pollution Potential
(Continued)

Industry Plants Location Production (1989)

Dairies 19 Casablanca (4) 572,000 l/day
Marrakech 140,000
Kenitta 140,000
EI Jadida 110,000
Oujda 70,000
Fquih B. Salah 60,000
Fez 60,000
Agadir 50,000
Tetouan 45,000
6 others 400,000

Oil Mills 72 Fes Region 154,000 ttyear
29 Meknes Region 54,000
2S Marrakesh Region 102,000
8 Sidi Kacem 10,000
7 Essaouira 12,000

28 Others 63,000
Oil RefIneries 14 Casablanca(5) 196,000

Meknes 33,000
Kenitra 18,000
Fez (2) 24,000
Agadir 20,000
Oujda 20,000
Marrakech 6,000
BeDi Mella.l 6,000

Tanneries 20 Fez 90,000,000 rt:/y
17 Casablanca (53,000 tty)
4 Marrakech in 59 plants
4 Meknes
3 Tangier
2 Safi
2 Sidi Kacem
1 BeDi Mellal
1 Kelaa Seraghue
1 Kenitra
1 Larachc:
1 Settat
1 Tetouan

-
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Table AI. Moroccan Industries With the Highest Pollution Potential
(Continued)

Industry Plants Location Produl.1ion (1989)

Canneries 25 Safi 90,000 tlyear
16 Agadir in 67 plants
7 Casablanca
's Essaouira
4 AI Hoceima
3 Nador
2 Oujda
2 Tangier
2 Larache
1 E1 Jadida
1 Kenitra

Pulp Mills 1 Kenitra
Paper Mills 3 Casablanca

2 Fez
2 Meknes
1 KerJtra
1 Tangier
1 Tetouan

Mines Phosphate 4 Youssoufia 12,126,000 t1y
Khouribga 3,126,000
Boucraa 1,864,000
Ben Guerir 1,591,000

Iron 1 Nador 126,000
Copper 3 Ouarzazate 34,000

Taroudannt 5,000
Marrakech 2,000

Lead 4 Oujda 73,000
Khenifra 13,000
Anti Atlas 1,000
Tafl1alt 3,000

Zinc 2 Tafilalt 9,000
Khenifra 5,000

Manganese 1 Ouarzazate 32,000
Silver 2 Ouarzazate 119,000

Zellidji\ 32,000
Fluorine 1 Khemisset 105,000

"""
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There is consensus within both the government and private sector that the adoption of
new environmental standards is imminent, probably within the next two years. To prepare a
foundation for thes~ standards, the following activities are under way:

•

•

The creation of a national environmental laboratory and a national
environmental documentation center at l'Ecole Mohammedia d'Ingenieurs in
Agdal, fInanced by GTZ.

The fonnulation of a national environmental strategy fmanced by the United
Nations Development Programme (UNDP), which will compile the necessary
data and establish national environme~tal objectives.

Despite the lack of standards, other recent efforts have been made to encourage
environmental protection. For example, Law 17-82 of the Industrial Code (fIrst passed iIi
1983 and subsequently modifIed in 1988 and 1989), provides for:

• Duty-free importation and tax-free sale of materials or equipment which save
water or energy, or preserve the environment.

• Subsidies for the use of such technologies.

.'

These exonerations and subsidies are recovered through proposals submitted to the
Ministry of Industry. Few companies, though, seem to be aware of the benefits available
under the industrial code, nor is the government responding rapidly to requests for
exonerations.

Although considerable techni\~al ~apabilities related to specific sectors are found in the
ministries responsible for those sectors, the Ministry of Interior, through its Directorat
General Urbain des Amenagements des Territoires et l'Environnement (DGUATE), has
assumed sole control of environmental policy at the national level (although the Directorat des
Collectivites Locales is active in the area of municipal solid waste management). However,
the Conseil National de l'Enviro~,.r.ement (CNE), chaired by DGUATE i, has been established
to facilitate the design and implementation of the #orld Bank's Environmental Managemem
Program (EMP), as well as broader environmental coordination.

Local Government Activities. Many environmental problems in, Morocco have
relatively localized impacts (for example, the lack of solid waste or sewage treatment
facilities generally affects only a well-defmed urban area or coastal zone). Consequently,
local governments have taken the lead in combatting environmental problems, as in the local
initiatives described below:

• The dty of EI Jadida and the municipal authorities of Sic1i Belyout
(Casablanca) have initiated municipal solid waste manage:ment programs with
private sector participation. Pri'/ate companies bid for refuse collection and

A-tO
I

JV

~-



Appendix A

disposal contracts, which are paid for from garbage collection fees collected by
the local municipality.

• The city of Mohammedia, which is surrounded by industry but also depends on
tourism, has issued a request for proposals for assistance in formulating a
municipal environmental strategy.

•

•

•

•

The local industrial development agency in Marrakesh, Etablissement Regional
des Amenagements et Construction (ERAC), has established envircnmental
protection requirements for firms wishing to locate in tqe new Sidi Ghanem
industrial park. Companies cannot store wastes on the premises; industries that
may have environmental impacts may have to undergo environmental review,
in effect an environmental impact assessment. Furthermore, atmospheric
emissions must be treated with Li.e best available treatment technologies.

Municipal authorities in Marrakesh also required a new housing devel~pment

in the area to provide its own wa~~ewater treatment.

The cities of Nador, Khouribga, Kenitra, and Ouaouizerth (Beni Mellal
Province) have constructed and now operate municipal wastewater treatment
facilities.

The city of Tetouan, with assistance from USAID, has initiated an urban
planning project to assess pollution ~nd improve water quaHty in the city. The
project includes components for technology selectior., facility siting (for
example, landfills), and a sister city program with Raleigh, North Carolina, to
share information and environmental strategies.

Private Sector Activities. The absence of national environmental standards has muted
private sector environmental activities. Nonetheless, certain industries have developed and
implemented environmental strategies to improve their ability to sell products internationally.
For instance, the city of Safi depends heavily on the fishing industry. The cannery there
must guarantee that all fish processing is conducted under European Community (EC) health
standards to ensure access to that export market. This "better housekeeping" label has
resulted in an overall improvement in even the local environmental impacts of the cannery
operation. Fruit and vegetable exports are subject to similar restrictions.

The private sector has also assisted environmental activities carried out at the local
level. In fact, interviews conducted with current and potential environmental companies in
Morocco reveal that the privai:~ sector is well aware of environmental problems and has the
capability and desire to address many of these problems. The major impediment ~"

expanding their role, as discussed below, is the lack of government regulations stipulating
envimnmental protection.
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External Influence on Environmental Problems. Morocco is ser~itive to the world
around it for many reasons. It is motivated to be accepted by the outside world partially
from commercial considerations in which the country's image can mean sales lost or gained.
Because Morocco is an agricultural country and a food exporter, a clean image is important
to commercial success.

Moroccans have also "internalized" international quality-of-life values. Problems that
years ago were co".:;icic;r~d inevitable nuisances are today viewed as unacceptable. Morocco's
middle class accepts values that were once "foreign," including a desire for a pollution-free
environment.

Morocco is also a player on the international scene. The Rio Conference results are
evident in various fonns: a written report, officials' references to conference discussions, the
foreign ministry's call to end ocean dumping, renewed efforts to pass environmental
legislation stalled for the last five years, and concerns expressed over meeting standards for
pollution control in trade with Europe.

In addition, the current project with USAID and the World Bank is not a small
influence. Fruitful discussions have been held about options for managing the environment.
Resistance to action at meetings was low. People were open to new ideas and the "how"
questions predominated over "why" or "whether" questions.

The donor COllunUnity is having a major impact by setting out the menu for choice. -
UNDP has a major technical presence, as do several other donors in the environmental area.
The Belgians are doing environmental work in major ports, and will continue cooperating in
a World Bank project. The Gennans have built a significant laboratory capabiJity. The
French have a variety of environmental programs, especially in solid waste. The Spaniards
are working on saving migratory bird sanctuaries.

Overseas companies in the modem private sector are sharing their toxic and hazardous
waste incinerators with Moroccan companies.

Packaging standards in Germany have resulted in Morocco instituting a requirement to
take back excess packaging shipped to Gennany. Responses have included eliminating paper
labels on sardine exports and using recyclable aluminum cans with painted labels. Another
response has been planning for a new business to use the returned cardboard. Changes in
European standards rowe influenced adoption of the principles of source reduction and
recycling.

Even the chlorofluorocarbons (CFC) issue will soon be addressed. Morocco has a
substantial cold chain for its agro-industry and the Montreal challenge is now being
considered seriously.
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Programs like METAP, which offer grants for Mediterranean pollution control, are
being welcomed. The disappearance of fish and the threatened di~ ~!. ~earance of tourists have
caused people to realize that clean-up efforts are inevitable.

Generally, the overseas influence is pervasive and positive. One exception is the use
of Morocco as the dumping ground for used tires from Europe, which have put local tire
recappers out of business.

In sum, Morocco wants to neither escape this foreign influence nor reject its message.
The outside community has a willing audience that may drag its feet on timing issues or
respond negatively to some ideas that on later reflection appear acceptable, but in nonnal
Moroccan tirneframes implement a series of environmental measures that will protect its
natural resources from further degradation.

This message contains contradictions for outsiders who are involved in a long-tenn
strategy of looking at the developing world. Some foreign countries have preferred paying
Morocco to accept the industries that are no longer allowed to pollute at home; other
countries are willing to pay Morocco to clean up. Traditionally, it has been the less
developed regions that accepted the polluting industries as their way of gaining goods until
they could afford the quality of life that they sought. This kind o~ strategy drove private
sector investment for years.

Today, this strategy for locating business has changed because many decision makers
recognize the limits of the planet. If CFCs are used in Morocco, tourists will not only stop
coming to Morocco to sunbathe, but wealthy Moroccans will develop skin cancers. As
planetary limits become more evident in the form of greenhouse gases, destruction of protein
sources from the sea, and degraded lands, the temptation to transfer pollution to the
developing world is mitigated by the realization that the air and the oceans make us all
neighbors.

Indeed, Moroccan efforts to clean up. especially if they focus on water problems in
the domestic environment, will create an international skilled labor pool for future Third
World markets. Moroccan comparative advantage will not be in sending manual laborers
abroad as it is today, but in selling its engineering and water expertise developed by solving
its domestic problems. The Maghreb will provide the next market for export of Moroccan
expertise.

Morocco thus becomes an attractive joint venture partner for finns seeking to capture
world environmental markets. Morocco can become a low-cost supplier of environmental
goods and services if it takes the lead now to solve its domestic problems and build
exportable solutions.

A-13



Appendix B

Doing Environmental Business in Morocco

A guide entitled, Doing Business in Morocco, published by Price Waterhouse, covers
the facts and figures of the country's basic laws and demography. The guide is updated
periodically and provides basic infonnation for businesses. The government provides up-to
date investment guides that focus on particular business situations. (Ref. 49)

No guide to envirorunental business exists, however, because the situation is very
much in flux with laws, regulations, organizational structure, and personnel commitments
undergoing major change. This appendix, written in January 1993, will be soon outdated.
Appendix C presents a summary of the current legal framework. This appendix discusses
some forces that will greatly influence doing business, especially environmental business, in
Morocco. Because few facts are available and because the outcome of implementation is still
uncertain, the discussion is often based on subjective experience.

General Climate for Environmental Business. Morocco wants to attract foreign
capital. It has a burgeoning young population and jobs need to be created faster than
domestic forces alone can create them. The incentives to attract capital to Morocco include
repatriation of profits, liberal rules for foreign ownership, a strong move toward a free
economy, a serious privatization program, a young stock market, and a banking system that
i:; introducing modem mechanisms.

On paper, a number of custom allowances make possible duty-free import of various
classes of goods. Environmental capital goods are particularly favored. Duty free imports,
tax credits, and banking credit are all said to be available in the environmental sector. It
would be wise in each specific instance to verify how incentives will be applied to each
specific case.

Environmental expertise is sought particularly. All companies interviewed already
had foreign partners, but there are still markets (such as industrial wastewater) that local
firms wish to address with foreign support. Owners of consulting finns were particularly
interested in tapping foreign knowledge about approaches and equipment. They showed
flexibility in creating mechanisms to do business together. In the next few months, the clean
technology approach will get some free publicity from USAID and it would be appropriate
and timely to seek partners based on American expertise in this area. Pulp and paper mills,
for example, are candidates for closed cycle technology. Joint activities based on foreign
expertise and Moroccan materials, labor, and consulting engineering skills could accomplish
such jobs competitively with good returns for all parties.
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Profit margins for firms selling expertise appear to be similar to corresponding firms
in the United States, but the markets are less saturated. In seeking bids for services, the
prices were very much in the same range as American services, but the cost of doing
business was lower.

An Entry Strategy for American Firms. In all cases, it is recommended that local
partners be secured as one element of an entry strategy, so that the business culture is infused
with Moroccan culture. Inter-personal relations inflllence business relations. Linguistic
traditions influence thought processes which translates into fundamental assumptions. If an
American negotiates on a win/win strategy with the assumption that the economic pie will
grow, he should have a Moroccan partner who can explain that strategy and assumption.
Many Moroccan customers will assume that the negotiation is based on a zero sum
strategy-that is, any gain must come from an adversary's loss. Deals fall through because
sharing the increment of growth made possible by technological gains in productivity is less
familiar than the economics of the bazaar.

Clearly, these cultural differences do not characterize all sectors of the economy.
Generally speaking, the younger the Moroccan client and the more modern the sector, the
more likely that business can be done without an intennediary. Some Moroccan firms are
managed by principals who hold either a French or an American MBA. The environmental
market, however, consists of many government-owned industries not yet privatized and local
partners are very helpful in working through the vicissitudes of getting paid on time.

More than 100 firms of all sizes are now in the environmental business, as listed in
Appendix E.

'liming of Entry. As reported in the body of this report, these firms believe the
environmental future will be bright· once norms and standards provide meaningful targets for
their clients. Such norms and standards are likely on their way, and at this time, it would
appear that with the exception of hazardous wastes, methods of meeting standards will be
negotiated rather than prescribed. This approach creates a market for foreign environmental
services where the knOWledge of alternatives is great and where side-by-side negotiations will
be based on knowledge of what is possible.

Environmental management steps are expected to start in 1993 in the form of donor
training programs for regulators. This regulatory process might be in place by early 1994.
Now is the time for maximum impact on future regulatory action; Moroccan industries either
individually or in association should be willing to seek assistance before these negotiations
begin. Actually, a good case can be made to begin planning before the suggestions for
standards are implemented. This is especially true for industries to be privatized in the next
few years that anticipate expenditures for environmental purposes.

With the assistance of Moroccan partners who have already done the prospecting, cash
flow can be anticipated early in 1994 for those firms in place in 1993.
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Even today, a market exists for exporting firms in packing materials and product
quality. Early industrial pollution-prevention markets exist in provinces that have
environmentally proactive governors, such as in Mohammedia, Tetouan, Fez, and Safi.

In the coming year, relations between the economies of Southern Europe and Morocco
will develop further. Rather than making investments in Spain, France, and Italy,
entrepreneurs from those countries are considering transferring production to Morocco where
labor costs and environmental regulatory factors are more favorable. This transfer of
production to less restrictive environments is happening throughout the world. There are,
however, countercurrents and green movements that will complicate life for Moroccan
industry. Pollution-prevention strategies combined with the liberalization of the Moroccan
economy may make it possible to attract the industries without adding stress to the
environment. As suggested in Appendix A, environmental stress is so severe during low
flow season that water supplies are affected. The dilution factor in Morocco is too limited to
believe that the problem can be transferred from Europe without marked visibility.

Of course, as Moroccan colleagues have pointed out, if there ~re !ow-cost solutions
for Morocco, then those solutions must exist for Spain too, making traIlsr~r unnecessary.
U.S. marketing directors can take this phenomenon into account either way.

Diversification Policy to Attract New Partners. As part of the policy to broaden its
capital base, the GOM wishes to broaden the base of its foreign partnerships. French
companies have traditionally had the major share of Morocco's foreign purchases. This
dominance comes in part from linguistic and cultural compatibilities, fi;)pulation exchanges,
and the Moroccan role as purchaser of textiles and other unfinished maLerials for finishing in
Morocco. This comfortable fit has deterred other foreign partners from considering business
in Morocco.

Now, however, the GOM is officially seeking other partners and is succeeding in
Spain and Italy. Although the gross national statistics of trade are yet unaffected and French
predominance continues, the door to change has been opened. Americans are eagerly sought;
Moroccans believe that if a few large American companies locate there, the multiplier effect
for small companies will be large.

Admittedly, American companies are at a disadvantage because of the financing
benefits Europe and Japan give to their national companies. Long grace periods until first
payment, subsidized interest rates, tied aid, and other mercantilist techniques employed by
America's competitors make it difficult to compete in Morocco. This problem is addressed
in the GAAT negotiations and the political dynamics are conducted on a global stage rather
than in Morocco. Until the larger solution is in place, joint ventures with foreign partners
having financial advantages may make an American bid more attractive. American
companies may have an edge in environmental technology but they need Moroccan partners
to augment their entry strategy.
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In sum, Morocco has undergone a pervasive environmental consciousness raising.
For example, before international commitments made in Brazil at the U.N. Conference to
protect the oceans, the coastline was treated like a dumping site. Solid waste disposal,
untreated ocean outfalls, and sand mining were damaging the coastline. Now alternatives for
preventing further damage are being created. The Ministry for the Quality of 'Rural Areas
has a mandate to introduce environmental awareness in cleaning up the coast, d-:signing
highways, and training personnel. Environmental con ~rns are now design factnrs for
Moroccan engineering fIrms.
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Legal Framework

Global environmental awareness is just dawning in Morocco. It is rare to meet a
literate person who has not heard of global warming. The U.N. Conference in Brazil had an
impact to the extent that ocean dumping and the decline of fisheries are now perceived to be
related. This awareness is slowly gaining a foothold in the official administration of
government with new environmental appointments and articulated concerns. The
characterization of the legal framework, therefore, depends on whether one focuses on the
immediate past or the near future.

The conclusions from the immediate past are that the definition of environmental
policies leaves much to be desired, that coordination is not assured, that the law, even where
it would be efficacious, is not applied. (Ref. 45) A new environmental law designed to
replace old outmoded texts was drafted in 1985, but has not yet been passed.

Cynics can conjecture from this that Morocco has a laissez-faire policy regarding
environmental degradation and that no matter what consciousness raising has accomplished,
neither laws nor enforcement will alter behavior. This interpretation giving inertia the benefit
of the doubt is plausible, but ignores the counterforces that are growing in strength.

This interpretation overlooks such stories as that of a populist governor who
personally broke up the waste pipes of a factory with a sledge hammer to avoid further direct
discharge into the Sebou River. It ignores the closure of a drinking water treatment plant on
the same river when the cost of treatment increased 14 fold before the shutdown. It ignores
the pressure on export industries to conform to European standards or have their products
shut out of markets. It ignores Gennan legislation that forbids the import of goods packed in
nonbiodegradable materials unless provision is made to take back the packing materials. The
forecasters of environmental lethargy fail to realize that Morocco cannot even stand still
economically' unless it changes its relations with the environment.

Of the more than 350 laws in Morocco for environmental management, many support
a zero discharge philosophy that would be the dream of environmental activists everywhere.
The laws are so severe and so old, however, that they are not practical today. New texts
have been prepared in 1985, 1987, and 1990 but are not yet enforced.

It is not likely that a business entering Morocco's mining sector would be regulated by
the "Law of the 25th of August 1914 regulating unhealthy, incommodius, or dangerous
establishments" in any way that a lawyer could predict. Ignoring environmental factors in
choosing a production technology would be foolish, however. Changes of attitude and
political activism have been too great to risk ignoring the issue.
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For example, the law cited above has been implemented in the form of land use
planning: an industry will not, in principle, be given a zoning pennit if it pollutes the
environment or otherwise menaces public health.

Nor is underground wastewater injection immune from the law. Although the laws
are general and vague, an investor cannot ignore that public health effects are already evident •
in some regions. The stories of pollution worldwide are carried in the press, from Indian
chemical plant explosions to tanker spills off Scotland.

Laws dating back to the 1920s to protect water quantity and quality authorize police
powers, but the police are not about to test them because the legal "system" is so out of date.

Yet gross violations are expected to reactivate laws unused for decades and produce
the legal refonns sought by many. No foreign company should risk testing this statement,
especially regarding toxic discharges. When a coastal plant released mercury into the water
and a fish kill ensued, the king personally prohibited further production at that site.

In sum, official environmental laxity should not be exploited because public opinion in
1992 is far ahead of the laws of 1922. Furthennore, in an emergency, those laws are still
valid.

The matrix on the next page is taken from a September 1992 survey by a
Swedish/Moroccan consulting team for the World Bank. (Ref. 45 "Institutional, Legal, and
Pollution Study," page 73). It explains the general structure of environmental management at
that date. There are changes under way that lDay modify and clarify the regulatory
duplication and legal authority.
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Appendix C

Table Cl. Management of the Environment

Medium

Management

Coastal Waters

Ocean Environment

Air

Agricultural Lands
Irrigated
Non-Irrigated
Pesticides, etc.

Human Establislunents
Industry
Mines
Artesianal
Sanitation
Solid Waste

Forests

Natural
Resources

Institutions

Interior/DGUATE

T.P./Hydraulics
T.P.lZoning Classes
MAlWEaux et Foret
Sante/Salubrite

T.P.lZoning
Peches, MM/

Transports/
Inspection vehicles
T.P.IZoning

MARA/ORMVA
MARA/Agriculture
MARAIDir. Vegetation

MCIP/Env. Prot. Serv.
MEM/Cellule Env.

Interior/DCL
Interior/DCL

MARA/Eaux et Foret

Interior/DGUATE

Enrd"onmental Function

Coordination
Publicizing
Setting norms

Management of water
Polluting industries
Rural waters
Rural drinking water

Polluting industries
Fish

Inspection vehicles
Polluting industries

Regulation of irrigation

Homol. pesticides

Polluting industries
Polluting mines

Liquid pollution
Solid waste pollution

Forest management

Management of natural
resources

-

r

Key:
T.P.
MCIP
MARA
MEM

Ministry of Public Works, Professional and Staff Training
Ministry of Commerce, Industry, and Privatization
Ministry of Agriculture and Agrarian Reform
Ministry of Energy and Mines
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L'enqul!te qui nous a ete confiee pOrtaDt sur "rt!vaLuatiDn de La capat:J~
d't.rItervenriDn du pnve ctans Ie secreur de L'envtrDnnement". compone deux
phases chronologiques :

1- INVE81'IGATIONS ItT DE'l"BIUIINATION DE 1:.& CIBLE

II s'agjssatt a ce niveau de proceder a. la constitlution de l'ecbantillon. A defaut
d'une base de donnees nur Ie secteur. la rechercb.e a ~te menee sur la base des
act1V1tes identtftees dUlS Ie questionnaire. complete£.' grace aux informations
recueUUes aupres des professtonne1s et experts.

Le present Rappon pone sur quarante enquetes :

D- EDCllTION DE L'ENQUETE ET REStJLTATS

2.1- ExCcution

L'execution de l'enq1.1,ete a ete real1see par des laureats de l'I.S.C.A.E rades a
l'approche marketing et choisis en fonction de leurs performances
confirmees.

Une supervtsion permanente est assuree par Monsieur M. EL BAZE. de
maruere a discuter de toutes sones d'observations et regler taus probleme8
lies a. l'execut1on du questionnaire et au deroulement des enquetes.

2.2· Resultats

L'Exploitation s'est Oriente«: sur les aspects suivants :

1- APPRECIATION OLOBALE DU SECTEUR

-sa c:rotllRllOe (0 28)
- Sea prablCmes majeurs (0 24)
- PossIb1ll~ de rCgIememauon (0 291

2- APPRECIATION DES EN'IRAVES

- CoadJaons de dCveloppemcnt (Q 211
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3- APPRI:CIATION DE L'ENGAGEMENT DES OPERA'I'EUFS DANS LE SECTEUR

- Pourpm:sser 51 Jew' engagement est efl'ectd' (A 25)
- DaIntt 1es dnmatne5 daDs 1esqueJs tis veu1el It 1nVeSW' (0 20)

4- APPRECJAnON DES BLOCAGES PROPRES AUX OPERATEtJRS

- (022)

5- APPRECJAnON DES MEStJRES D1MPULSION PROPRE AtlX OPERATEURS

-(Q23

6- APPRECIAnON DE L'OPPORIUNrrE D'UNE PUBUCAnON

- Au niveau du contenu (Q 30)
- Au ruveau du pnx (g ~ 1)

L'analyse de la dtstribution des operateurs economiques enquetes par rapports
a ces questions. permet de tirer les conclusions sutvantes :

1· ApprectatlQD du .ec;tCW

D'one maniere generaJ.e. Ie secteur de l'env1ronnement est considere par la
quasi totallte des operateurs (32 operateurs parmi les 39 qUi se soot
exprtmes) comme un secteur en croissance au Maroc,

Dans ce secteur. on estlme que les trois problemes majeurs auxquels Ie Maroc
aura aCaire face coocement :

• La pollution atmosphenque (24 dJ
• La. pollution des eaux de surface (24 aJ
• La. pollution des eaux souterraines /24 b)
• SuiV1S de Ia pollution cotiere /24 eJ

L'apprec1ation faite de la croissance du seeteur apparait d1rectement l1ce a ]a
reglementation escomptee du secteur. La quasi totalite (41 operateurs sur 43
qUi se sont expnmes estiment en effet que dans Ies procha1nes annees. Ie
gouvemement sera amene a prendre des mesures de regiementation
desdnees a proteger l'Envtronnement.

2- ApprtdattaD del eptrayep let des cOPdItlOU de d6ve1oppement) cla feptear

On estime que l'impulsion du seeteur est condit1onnee essentiellement par :

• L'absence de normes
o Le manque de mesures d'appl1eat1on
• Le manque de sens1bWsa.tion des clients potentiels
• Et egalement leur manque d'information

quant awe POSSibilltes d'interventions

Autrement dlt. on observe un large consensus sur la necess1te de
l'lntervention de l'Etat pour reglementer de mamere ngoureuse. la protection
de l'environnement. associee a une sensibillsation a l'echelle du pays aux
problemcs de l'envtronnement.
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3- Amzrtd'tlpp de l'epgagemmt des opt!IIkWl dIU Ie ,'=diGm

Trente HUit operateurs cons1derent effecuvement qu'lls 1ntemennent bel et
bien dans Ie secteur. Peut on considerer que les cinq autre,s aura1ent dd etre
ecartes de l'eci1ant11lon putsqu'Us sont: supposes ne pas intervenir dans
l'EnVironnement ?

I.e recxamen des questionnaires corresp"ndants nous C01:l.ftrment qU'aU381
bien LABOMETAL. (n05) PROTEC (nO 14)•.PROMOCONSULT I[n° 19). ENERGIC
SERVICES (nO 26) operent etrect1Vement di'ms Ie ·secteur.

On observe egalement. que les operateurs veulent developper leurs aetivt~..
dans lee dlfJerents doma1nes repenonen saui Ie tra1tenlent de dechets
llquides et Ie systeme de combusUon pour generer l'eiectr1dte et vapeur: Ie
recyclage et Ie traitement de l'eau semblent plus V1se~.

Nous observons cependant que 12/40 ont cite de r,,()uvelles actiVites non
repenortees dans Ie questionnaire cOmJ:.a.e etant .eurs preoccupations
centtales (voU' annexe remarque g.20).

4.- .ApprteIatIgD dwloCUeu propm

Tel qu'll appara1t dans l'exploitaUon de l'echanUllcm. Ie cileveloppement du
secteur prive dans les d1fferents domaine,s lies a. I'enVirOl,-mement est
hypotbeque par :

1- L'etroitesse du Marche au m~ime titre que :
2· Les besoms de flnancement
3· Par Ie manque d'expert1se

Certains operateurs (Trois) ont cite. en dehors des raisons repenories. les
problemes admtn1stratifs.
.L·ctroitesse du marche daft etre Uee a. l'absence de normes pour Ie secteur.

5- LeI meaAml d'ImppI"loD

Cette question conftrme Ia precedente puisque Ies operateurs estiment que
les mesW'eS determinantes pour promouvoir leuro act1Vites sont Uees a. :

• L'etabllssement de !1ormes claires relattves a. la pollution
• I.e flnancement (soutien a. leurs proJets)
• Le developpement de la communication avec l'etranger.
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6- La PPbJlcatiOll

Toutes les informations presentees dans Ie questionnaire ont etc citees
comme informations tmponantes avec cependant la hierarcb1e suivante :

• Opportunites immediates
• Informations precoces
• Les technolOgies
• Les publ1dtes et informations sur les foumiSseurs. les eqUipements ••••

Concernant Ie prix. aucun consensus ne se degage. ceux qui se sont prononces
rettennent une fourchette de pnx allant de la gratutte a. 50 Dhs Ie spedmen.

Fait aCasablanca. Ie 19 JuWet 1992
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1- Les informations trattees proViennent de l'exploltation de quarante
questionnaires : (classes de 1 a 43)

2- Dans chaque question. nous avons procede a la classtftcatlon des var.t.ables
en {onction :

du nombre de fois dtees en 10
, en second et en 30 rang

du nombre de fois dtees dans les trois premiers rangs

1- Appr6clatloll gIobale du lecteur

.. Appreciation de Ja croissance dn sectew ; Q 28

QuesttDn : Pensez-vous que le domaine dans de biens er servil:es ~ d
l'erwironnement est un seeteW" en croissance au Marne ?

1--.;;o.-p-~-O-a;;;;:AL-EXPRIME---------------~>+I-'-;;~;';;;2;;....-+----.;N;';'O-71l;;;;..._-t-......;;AbI;;;;;;;It;.;;;;;;;~;;;;;tl_'QD.-.-. I
• Appreciation des probltmes m3.1eurs du seeteur ; Q 24

Questton : PrlAre d'tndtquer par ordre d'fmportance les trois problemes
m.qjews d'envtronnemenr awcqueLs Ie Maroc dDlt faue face a1I/ourd'1UJi. ?

4: PoJIuttm
a:poIIpttm b:PaUllUaa e: ..........._ ..de _....' ........ ...... ~ COllIn-

Ran~ --------> 1 2 :I 1 2 3 1 2 :I 1 2 3

TOTAL EXJ»Rii\fB 14 2 4 7 9 5 6 10 4 4 8 4
P!===e == ==c::== 20 21 20 16.1IaID1 t::nU 10 IUD
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• AgprCctatioo de posstbWtcs de rcglcmeotatioo ; Q 29

Questton : Esttmez-oous que dans les prochaines annees. le gouvernernerrt
tntrDduin1 une reglementa:liDn concernant fa proteett.on de L'Environnement ?

~--T-'O-OpoliirAL-tn1_0-~-----_-::'-------->-1I-""";~-1~-+-......;N_:_D----_....;Abeto.;;;;;;;;;e;;;;;;oD;;,;.;:;.cm=-_1

II- Appr~tlOD dell entravea

• Apprtc1atlgo des conditions de dCvelgppement du secteur ; CL2.l

Question: D'apres uous. quels seraiertt les obstacles ~eurs au developpement
du marcM des biens et services lies ci ['Erwtrol'U1ement ?

g; I e: -
.:....", Maqu IIU!lI1IftlII saatMII.~

D~ cl'applicutOll I e"-.

Ranli! -------> 1 2 3 1 2 3 1 2 3
TOTAL EXPRlIIE 24 4 3 5 17 3 6 1 !)

NGIIIbre de fall~
31 25 12pam! trDI8 10 I'IID8II

m- Appra:tatlOD de l'eapgement des opaauun daD.llc .ecteur

• Engagement effectif ; Q 25

Questton : Pensez-oous que velTe jinne est bien WI operateur dans Ie dDmatne
de L'Environnement ?

[--_.. -T-O-'lo~~.o;;;.Otn1_EXPRIME_o_n~_--_------------;...> 1===.:~:8:======:N:;:D:==:==:Abst:::~::tt:GD::==1



IV-~0Jl dea blocagea propres au opaateun : Q22

Question : Exlste-t-U de barrteres qut vous empechent de developper vas
a.e:t1Vttes d.tms Ies dorna.illeS chDtsis :

a: I Gil d. e: ""4**
IUI'dI6 fln........ent

Ranl! -----> 1 2 3 1 2 3 1 2 3

TOTAL EZPRDIE 15 3 3 14 11 2 4 S 0
I
I

1'IaaIIIndII fail a..- 21 %1 l:ZpaIId tzoc* 1 D ftIIICI

V- Appr6da tioD·clea memres d'lmpulatDD propres aDZ op&ateurll : Q23

QuestiDn : A votre avis. quels seraient les plus grand. souttens pour developper
votre~ dans Ie dom.aine de L'Environnement ?

a: e:"-*" I 11:
de~ "gpnce:meDt ComnnmII:atIIB

Ram! --------> 1 2 3 1 2 3 1 2 S

TOTAL EXlPRIME 21 4 4 11 8 2 3 4 0
NCIIllIbre de faIa dUe

~ 21 7pamd trDIa 1 0 I'IIIIIII

VI- Appr6clatiOD de l'opportuDit6 d'une pubUcatioD.

i • Gontenu ; Q 30
I

Question : QueL type d'tnjormatiDn daft contenir Ie bulletin mensueL ?

• : oppuahJ!lW:8 b: c:
Immflfliitee ~

Ra1U ----------> 1 2 3 1 2 3 1 2 3

TOTAL EZPRDIE 16 1 5 13 11 4 8 10 9

NClIIIbre de faIa dUe 22 31 %1pm1Id t:r'c* 1°11111p

~
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ARCBl:Z:s:cncs :

• MrSEKKAT

• Mes. VANDENDAELE & JOUNDY

.tABORArO.IRIl:D~:

• AGRIPBARIIA : Fertilisation sur toute culture. analyse du sol. plantes et eau
et ollgo-elements.

• SlID UFJ:NER : Production et adduction d'eau potable. laboratoire de contrale
baeterto!Oglque et cbim1que ( eaux. boissoDS. produtts allmentatres ).

• LABOMETAL: Laborato1re de contrOle et d'analyse des prodU1ts ferreux et
non fen-ew:. sable de moulage.

• L.P.E.E : Laborato1re d'essat de bA.t1ment et de genit. .:ivil.

• S.A.S.M.A: Laboratotre agronom1que. analyse de terres. de vegetaux et d'eau
d'trrtguaUon pour cultures arbortcoles et maraicheres.

ElVTRE7'IENS DESPACES VERTS :

• ENERGIC SER.VICES : Entreprtse de nettoyage Industr1el. des1nsecttsatton.
derat1satlon. assaJDtssement nettoyage. gardlennage.

• BI.AClt AN» WWTE NETTOYAGE : Entreprtse de nettoyage et entretlen.

• NATIONAL F AC.S : Service de nettoyage et entretien joumalter.
Vente de produtts Industrtels et tra1tement par votes aenennes.

SOClE'rB DE FORAGES DZUT :

• Sodete de forage des putts modemes .

BURE4UX DZTUDES :

• O.C.I.T : Etudes. consells. 1ngeruerie. expertise et contrOle de trawux de
bAtlments et geme chi!. beton arme et exper1mentatlon sur materiaux de
construction.



- S.G.S MAROC: ContrOle qualUe et quantite des produits industrteJs et
minlers. petrol1ers. agro-allmentaJre et biens de consommation, stockage
et magastnage llbre.

- BEPZT MAROC: Etudes techniques. ba.uments. btoton arme. amenagel.Dent
urbain. assatntssement. al1mentatiOn en eau potable. hydro-agrtcole. etud~
r~itUa1res.

'.1 A.D.J : Amenagements agncoles. beton anne. geme C1vtl. V1ab1l1sation. assa1n's
ement et hydraullque urbaJne.

-INGEMA: Ingenieurs conse1ls. bureau d'etudes dans Ie dOma1ne des grands
ouvrages de genie c1v1l et des amenagements hydro-eJectr1ques et hydro
eJectriques et bydro-agrtcoles. ouvrages soutelTa1Ds. informatique
sC1ent11lque.

- MAGBREBS PROJETS : Ingen.terte. ba.tlments. genie C1V1l. agrtculture.
hydraul1que. etc.

- PROIIOCON8OLT : Engtneer1ng. b4tlments. travaux publ1cs. hydrauUque
et industr1e. etude de marche et facUbWte. contrOle et sulV1 des travaux.

• DAR AL 1IAlmASSAII: Adduction et distribution d'eau. amenagements
hydraul1ques. 1n1gation. assa1n1ssement et env1ronnement.

• APAVE INTERNATIONAL: ContrOle reglementaire. vapeur. gaz. eleetr1C1te.
radiographic mdustt1elle.

• VERlTAS : ContrOle de matertaux navals. industrtels et nucleaires. contrOle
vapeur. gaze electrtc1te.

• S.C.E.T: !ngen1er1e. bure&u d'etudes plw1-d1sdplJna!res en hydraullque.
ouvrages d'art. route, transports. assa1n1ssement. infrastrocture. trattement
des eaux. m1se en valeur agncole.

• SOLAR. : Analyse pedologique. fabrication de prodults chtm1ques. vente de
materiel sc1ent1ftque.

• SIGMA TECH: lngCnierie industrie1le: coordination de travaux. amenagement
traitement des eaux. fabrication de capteurs so1a1res.

• £gOIlER: Maitrtse et uUltsatlon des ~oureeshydraullques. ouvrages
hydraul1ques. barrages. reservotrs. amenagements hydro-eleca1ques- etc

• S.A.E.II: SoCiete afrtcaJne d'etudes au Maroc.

• AGRO·IrL\ROC : SoCiete marocaine de produits ch1m1ques.

• SOGEO MARODD : M1nage. tlrs spCciaUXo demolition par exploslfs. forage
d·eau. sondage. etude geotechntque
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• G.E.T.B INGENlER.IE: Etudes techniques sous forme d'Jngenter1e.
amenagement urbain. traJtement des installations industr!elles, etc.

• 8.B.T : Entreprtse d'trrtguatlon et adduCUon d'eau. genie civil. terrassements.
voane. b4t1ment. assa1nissement. routes.

• CoLD : Bureau d'etudes techniques et econom1ques: infrasuueture de
transport. amenagement hydraulique.ctudes portua1res. etudes generales sur
l'eau et l'enV1ronnement.

• RmRO-8DTB111!:8 : Etudes et realisations d'unttCs de traiteIDent des eaux
potables et Industrle1les. ftItratlon Jndustrtelle et pompage.

SOCDC'IZ DZlVmE7:IElYS GLO.B4L :

• N.D.! : Nettoyage de fin de chantier. DestnfecUon industrielle.Hygie::le
publlque.Assa1D1ssement: vidange de fosses septiques. deboucbage et curage
d'egouts. d!tartrage de colonnes d'lmmeubles. collecte de dechets tndustrte1s
devasagcs de rivieres. lacs et etangs. depolluUon des eaux. traJtements de .
reJets.

• 1'ERRAIIINES : Curage de canal1sation. vtdange egouts et fosses sept:1ques.
teleinspection.

• GETllADIS : Import-export d'equtpements.energte sola1res et thermtques.

SOCIETE DlVERSES OPERANT DANS I.E DOMAINE DE L'ENVIRONNEMENT:

SOCDl:'.m DB PRODUlTS PErBOUERS :

• SOIlEl'l : Commercialisation de produits petroliers (essence. gaze lubl1fIAil'ts
et prodU1ts speC1aux).

• AFlUQUIA. : Importation. stockage et distribution de taus produits petrol1~

·(essence sans plomb ). emplissage de boutellles de gaz liquefies. .

E1VTRE'J'IENS DE M4cmN.ES :

• DREnON : Mecan1que generale. taillage d'engrenage. entrettens des sUos.
concasseurs. pompes. compresseurs. reguleurs de paUers.

TRA.ITEIf£NT DE ClW'i'ONS :

• CiDFFONCOM : Collecte et traltement des dechets text1les.

-
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• 1.11.II : Achat et vente de produ1ts d'entreUens.

• CASA-KAZOUT : Imponauon de materiel therm1que : chauffage. condition
nement d'aJr. regu.lation therm1que. traitement des eaux.

• CORBDI AQUATRA: Etude. mise a1 potnt. construction. montage. vente
d'appareils et d'lnsta1lat1ons desttnes au tra1tement. a repuration. au condition
nement. au pompage et au transport de tous fluides. installations d'arrcsage
autmnaUque.

• PRODe : Protection tncendJe. tra1tement general des eaux. construcUon
hydraullque. chauffage solatre.

D-13
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Les observation addttionnelles ont etc regroupees dans la lettre r : Lea
obsermtton formulees sont les sutvantes :

OPERATElJRS

2

4

7

8

9

12

15

OBSERVATIONS

Tous les domaines

Fert1l1sants et engrats

Forage

Genie c1v1l. hygiene sous terra1n (+ f)

Inspection de marchandtses

Agriculture - Transport

F.cla1rage (+ a)

~-

18 La. sodcte n 'a pas pour Ie moment de poUtlque a long terme

0-14

21

22

23

26

Vcr1fteat1on tecbn1que et secur1te dans taus les domaines

Traltement de chJffons et dechcts plastiques

Mines

Hygiene tndustne11e -

~
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Appendix E

Companies in the b1tvironmental Business Sector
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LEGEND
1 Disinfection, pest control
2 Water treatment
3. Treatment of industrial wastes
4. Cleaning of rivers and ports,

marine pollution
S. Manufacture nonpolluting

COMPANIES INVOLVED IN
ENVIRONMENTAL PROTECTION IN MOROCCO

6. Reforestation, sanitation products
7. Solar, wind, other renewable energy
8.. Heating, ventilation, air conditioning
9. An~'yticallaboratories

10. Construction supervision
11. Pmspecting and petroleum research
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COMPANIES INVOLVED IN
ENVIRONMENTAL PROTECTION IN MOROCCO
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8. Heating, ventnation, air conditioning
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II. Prospecting and petroleum research
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Persons Contacted

Appendix F

1. Banque Mondial
Sherif Arif Chef de Mission
Andre Fargeix Financial Analyst (202) 473-2565 -

~

Laura Raimondo Economist
-

2. USAID Morocco 76.22.65
.

Denis Chandlar Mission Director
Eric Loken Senior Environmental Officer
Rick Scott EDM Project Officer
Criss Juliard Business Consultant· -

-

=-
Joe Kitts Locust Control
Mark Kraczkiewitz Economist
Joyce Holfeld Health
Michele Moloney Health
Harry Birnholz Urbanism, Tetouan -

::::-
Taha Burata Urbanism
Grant Morill Tourism
Richard Burns Private Sector, Chief of Division -

David Dreiman Project NED -...
Marty Dagada Mission Director -
M. Mulenax Agriculture

:.
-

3. RCGlHagler, Bailly (GEM) 75.95.52
Niels de Terra Chief of Mission
Yvan Gravel Energy Expert
Mustapha Benkhassi Energy Expert -

4. SWEEP/Scandiaconsult
Eilert Sidestam 4687032000 ---
Peter Hormander
David Belin Vice President, Scandiaconsult
Stig Morling -

~

Bo Eriksson ---
Lennart Danielson Managing Director, SWEEP 468799 1540

-
-

-

--

5. Ministere de I'lnterieur
~.1me. Layachi
Mr. Alaoui 76.84.23 ~

=
Dris Toulali -

-
=
-

F-l
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6.

7.

Ministere du Commerce et de l'Industrie
Mr. Hassmani Minister
Ahmed Jniyeh Chief, Env. Division
Mohammed Benayada Environmental Engineer

Minist~re de I'Agriculture
Direction des Eaux et Forets
Laallam Lahcen Chef, Div. Prot. N!lt.
EI Kabiri M Lahcen Chef, Serv. Prot. Nat.
Mohammed Ribi Dir., Pare Nat. Souss-Massa

Appendix F

70.46.29
70.46.29

76.25.55
76.26.94

-
-

8. Ministere de Privatisation
Alfred Saulniers
M. Benijilali

Consultant
Industries

75.63.93

9. Ministere des Travaux Publiques
Mohammed Jellali Dir. de Res. 77.87.51

10. Ministere de I'Energie et des Mines
Ahmed Bouhaouli Dir., de I'Energie
Abdelali Bencheqroun Dir., Adj. de I'Energie
Mr. Sadati
Mr. Beneli
Mr. Hatimi
Mohamed Bennani Chef de Service

11. Ministere des Peches Maritimes
Khadija Kaouakib Kadiri ReI. Internat.

77.52.97
77.36.58

77.48.27

77.11.86

-

-.

12.

F-2

Industry Representatives
Husou Atilla
Abdelkerim EI Kouch
Ahmed Moutaqui
Leon Bettan

Youssef Alaoui

EI Kaderi
Brahim Yassin
Gilles Castonguay
Chami Hassan
Lazrak Aziz
Claude Avanzini
J. Royer

Goodyear
Dir., Usine ASMAR
Pres., Tannerie Modem
Dir., Tech. Coop. Mar.
de la Conserve
Seer. Gen. Les Conserv.
Cherifiennes
Sudexport Huilerie
Sogenco Farine de Pech
Dir. Tech. Thennaltech
V.P. Multitex
Adm. Multitex
Dir. Gen. SADVEL
Dir. Techn. SADVEL

35.08.31
(4)43.42.63
43.58.24

46.20.81

46.32.26

(4)62.11.95
32.58.91
32.58.91
35.02.03
35.56.66

.....



Appendix F

Bennani Smires CIOR 76.02.83
Abderrahmane Bennani-Smires SIM 24.44.61
Ismail Chaouki PTI 31 51.51

~

:-

13. PNUD (U.N. Development Project)
Louis Philippe Mousseau Charge de Programmes 76.35.05

~

14. Consultants
Mustapha EI Baze FOeS 23.00.22
Pierre Astell Bureau de la Coop. Cn. au Maroc 67-10-75
Mohammed Daoudi Agro-Exp. 31.49.74 ~

H 67.34.94
=

~

-
Rachid Abdellauoui Hydrosystems 20.24.27 -~

Ali Abdellaoui Hydrosystems 20.24.28
Jamai Hajhouj Access 30.28.77 -

-

Abdelhanine Benallou Sigma Tech 76.89.61
Boubker Bouchentouf IMEG, Optimum 77.80.80
Faycal Benchekroun IMEG
Mustapha Ait Bassidi Exper. Energy 75.56.47
P. Defosse Bureau Veritas 20.08.57
Rachid Belkhadir Ecole Mohammedia d'Ingenieur 77.26.47
Adallah Adyel Faculte de Droit 75.15.44

15. Business =-.
Brahim Benali Techno-Ecosyst. Saft 62.35.31 --
Mohammed Ettaib Adm. Unique 62.35.31 ---
Abderrahmane Bennani Pres. Soc. Ind. Mor. 24.44.61 ..

..-

Mohamed Bedidi Business Promotion 62.54.69 ;;.

~
~

16. FAO
Abderrahmane Hafraoui Senior Officer, Rome 57.97.48.12

17. ONEP
Abousaid Scientist

18. Parliament
Alou Hatidi President of Parliamentary Group, =-

Directorates Water and Sewer. Rural Affairs --

19. Ministre "Qualite des Milieux Naturels" -
Ali Agoumi Conseil du Ministre 76.28.11

=----
--
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11. Cement Kiln Destruction of Surplus Pesticides in Morocco
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R.F. Kruger (EPA), September 1989
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14. The Impact of Urbanization on Natural Resources
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17. La Pollution de 1'Eau et la Reutilisation des Eawe Usees au Maroc
Conseil Superieur de I 'Bau
Session de Mai 1988

18. Morocco
Country Report No. 41991
The Economist Intelligence Unit

19. Morocco
Country Profile 1991-92
The Economist Intelligence Unit

20. Developpement, Environnement, Pollution
Colloque International
Rabat, Mai 1990

21. Prorc National du Souss-Massa
DiJrection des Eaux et Forets
Janvier 1988

G-2

c l

:..



Appendix G
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National Park Service, U.S. Department of Interior
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23. Massa National Park Tourist Circuit
Scott D. Posner and J. Kenneth Edwards
U.S. Peace Corps
August 1986

24. Cahier des Charges Techniques
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Seminar Organise par Ie Ministere de l'Interieur, USAID, ICMA
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USAID Project Paper, May 1992
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36. Changing Course
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40. Mediterranean Environmental Teclmical Assistance Program
Activity Report
1990
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