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PREFACE

Mediterra 2009, the eleventh Ciheam annual report, has been drawn up in the context
of an innovative regional approach and has the special feature of uniting the efforts of
the Ciheam — the only intergovernmental organisation in the Mediterranean Basin —
and the Blue Plan, the Regional Activity Centre of the Mediterranean Action Plan (MAP),
which is the only cooperation forum bringing together all of the countries bordering
on the Mediterranean under the auspices of the United Nations Environment Programme
(UNEP).

This partnership is founded on a deep-rooted, and now established, relationship between
the two institutions, which forms the core of the converging missions of reflection and
action in the service of development in the Mediterranean. The Ciheam and the Blue
Plan have been working in close collaboration since 2005, aiming in particular to give
substance to the Mediterranean Strategy for Sustainable Development, which was adopt-
ed by the riparian countries and the European Community in 2005, and to concur in
constructing this edition of Mediterra focusing on the monitoring and evaluation of
sustainable development policies in rural areas.

Convinced that climate change, responsible management of natural resources and new
regional dynamics are several of the most decisive variables for Mediterranean farming
systems and rural worlds, they first examined the contrasting statuses of sustainable
rural development in the Mediterranean region and gradually built up this work around
a series of topics where socio-economic issues are examined in terms of sustainability
imperatives.

With food insecurity back in the world headlines, agriculture has once again become
the crucial concern in international strategies. So it is not surprising that Mediterra 2009
has followed this trend, underlining that the depletion of water and land resources and
the vulnerability of farming systems will most certainly be the baseline trends of an
otherwise unpredictable 21st century. One of the key messages of this report lies in the
following simple, yet essential, statement of fact: there will be no rural development in
the Mediterranean region without dynamic agricultural policies, and there can be no
agricultural development without rural vitality.

o
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Thanks to a pluridisciplinary approach uniting committed research and scientific
stringency, many experts from all shores of the Mediterranean have brought innovative
insights into these broader issues. We extend our thanks to them for this work; the
results presented in the present report are no doubt but one of many stages in the
complex but necessary exercise of reflecting on the future of rural worlds and on how
farming systems can be adapted to environmental constraints. And lastly, Mediterra
2009 launches work on defining new models of agricultural and rural development for
the Mediterranean; it will take time to explore this challenge scientifically.

Bertrand Hervieu
CIHEAM Secretary General

Henri-Luc Thibault
Blue Plan Director
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INTRODUCTION
AN IMPERATIVE REVISION

In 2007 and 2008, the world rediscovered the strategic importance of agriculture in
connection with two matters of major concern — the ability to feed a steadily growing
global population and the difficulty in guaranteeing sustainable outputs in a context of
accelerating climate change and depletion of natural resources. The Mediterranean region
is no exception to this universal agricultural concern. Indeed it is a precipitate of all of
the tensions surrounding agriculture and, more specifically, its role in rural areas, which
are still densely populated but also poorly developed in most Mediterranean countries.

The Ciheam and the Blue Plan have analysed the contemporary dynamics of Mediter-
ranean rural worlds in order to examine the status of implementation of sustainable
development strategies but also to take a new look at the policies that are being developed
in rural areas. The aim is to raise awareness of the problems and major challenges
connected with sustainable development in the Mediterranean and to present convincing
arguments for the need for profound revision of approaches in order to adapt Mediter-
ranean farming systems and rural areas to the new challenges of this century. Although
the Mediterranean is no longer the geo-economic core of the world, it is nevertheless
still the epicentre of international relations, where all of the world’s demographic contra-
dictions, social gulfs, economic divergencies and geostrategic controversies are combined
and intermingled.

Environmental tensions, marginalisation of rural zones, and food turmoil, although
less visible, are indicators of a lack of development that is affecting the Mediterranean
Basin, and their repercussions leave their mark on people’s daily lives.

Hunger for land and thirst for water:
farming systems under pressure

In the southern and eastern Mediterranean, regions already under the iron rule of aridity,
increasing water shortages are the signal that water tapping has reached its limits. And
the climate trends that are anticipated — and worrying to say the least — could put strain
on already very limited resource endowments. Even in the countries on the northern
shores that are better endowed water resources are an issue in terms of quality.

Under the pressure of certain cropping practices and urbanisation, land is gradually
being eaten up, a phenomenon which is a cause of concern particularly in the south
and east of the basin, where arable land is scarce, whereas rural and agricultural
population growth is tending to reduce average arable acreage per farm. A myriad of

o
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small farms are just surviving, serving as a “social mattress” for a large proportion of
rural populations, while highly capital-intensive large-scale farming units employ more
or less downgraded labour. In the north of the region, the duality of agriculture, although
less shocking, is nevertheless a reality and one that has been virtually sanctioned by
public policies, since the volume of aid allocated to farms was for many years strictly
connected with farm size.

What is more, agricultural populations, which are in general poorly paid compared to
other sectors of society, live in rural regions where development is often lagging behind.
These peripheral zones, which are sometimes very poorly equipped and have poor links
with the rest of the region, reflect inequitable development, which cannot be sustainable.
But can one really speak of long-term development in these circumstances? Mediter-
ranean agricultural and rural worlds are going through social, economic and environ-
mental crises, which public policies have been unable to resolve entirely. Yet these worlds
are far from negligible, if only in demographic terms. But quite apart from these pop-
ulation society as a whole is concerned by the lack of agricultural and rural develop-
ment. Indeed the last food crisis, which shook several regions of the world and did not
spare the Mediterranean, demonstrated just how crucial the question of agriculture
and food is for the future of the world.

Agricultural and rural development:
a political priority

Some time before the gravity of that crisis became manifest, major international sponsors
had in fact made these issues the top priorities on the agenda, having ignored them for
two decades. This was the case with the World Bank, which devoted its 2008 annual
report! to these issues. The eminently evocative title of that report, Agriculture for
Development, highlighted the imperative of supporting the agricultural sector as an
essential lever for reducing poverty.

In a Mediterranean political area in the making, further progress is inconceivable unless
attention is devoted to these issues and to the possible avenues for improvement.
Agriculture, food and environment issues are so closely connected with the daily lives
of the populations that the convergence of the Mediterranean shores could be jeopardised
unless they are adequately taken into account in public policies at the national and
regional level. Action to promote balanced development on those various shores is more
necessary than ever; once the cobwebs of its former attributes have been removed, the
new mare nostrum will be feasible if, and only if, terra nostrum also becomes a common
horizon!

The Ciheam and the Blue Plan are strongly committed to these issues. It was thus
considered legitimate, and indeed essential, at a time when these problems are becoming
more and more acute, for these two actors of sustainable development in the Mediter-
ranean region to combine their complementary expertise to propose an assessment of
agricultural and rural development in the region. This work is in fact the continuation

1 - World Bank, Agriculture for Development, World Bank, Washington (D. C.), November 2007.
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of cooperation that began in 2003 on the Blue Plan’s environment and development
outlook, which led to the publication of a major report in 2005.2 The Ciheam was
completing a report at the time on sustainable rural development in the Mediterranean.?

This concurrence was not a pure coincidence. Rural development was emerging in the
countries in the North as the second pillar of the CAP (application of Agenda 2000).
The southern and eastern Mediterranean countries were defining ambitious policies
for the rural world (Strategy 2020 in Morocco, Strategy for Sustainable Rural Develop-
ment in Algeria, Integrated Rural Development Programmes within the framework of
the 9t and 10™ Plan in Tunisia, Land Reclamation in Egypt, the South-East Anatolia
Project in Turkey, and so on). Rural development thus featured as an essential issue on
either shore of the Mediterranean, but for very different reasons.

Although the intensive-production agricultural system established in the countries of
the European Union had achieved its economic objective (ensuring food security), the
human consequences (desertification of rural areas) as well as the consequences for the
regions, human health and the environment (reversion of land to nature, closing
landscapes, soil and water pollution) had become apparent from the mid 1970s. And
as for the southern and eastern Mediterranean countries, the liberalisation process that
had been accelerated by the structural adjustment programmes of the 1980s had
sanctioned a “two-tier” agricultural system with competitive and highly profitable farm
undertakings on the one hand and, on the other, a system of small, low-return family
farms that were faced with the natural hazard of recurrent droughts, insecurity due to
rising input prices, underequipment, and funding needs and were suffering from the
withdrawal of the support services provided by the agricultural administration. The
survival strategies adopted to safeguard that population from poverty and food insecurity
(the practice of engaging in several different activities, crop diversification and migration
to towns and cities or emigration to other countries) were all attempts — sometimes
tragic attempts — to counter this lack of development in rural areas in the South.

The assessments of these two reports on the status of rural societies and economies in
Mediterranean countries converged. They underlined the main population trends in
the countries of the North and South, which were often divergent (a decline in the North
followed by a “rural renaissance”, as opposed to growing populations in the South).
They described social conditions (recomposition in the North in connection with
residential strategies, poverty and inequalities in the South), economic changes (a boom
in non-agricultural activities in the North as opposed to the major role played by
agriculture in the South) and the constraints impeding growth in rural economies. They
emphasised the diversity of Mediterranean rural areas as well as their fragility. And, last-
ly, they made an initial assessment of rural policies based on the new paradigm of
sustainable development, which most southern and eastern Mediterranean countries
were incorporating into their strategies. Institutional and organisational innovations
concerning new modes of governance in rural areas were integrated into the general
policy matrix, which called for the participation of local actors, measures to establish

2 - G. Benoit & A. Comeau (eds.), Méditerranée: les perspectives du Plan Bleu sur I'environnement et le développement, Edi-
tions de I’Aube, La Tour-d’Aigues, 2005.

3 - B. Hervieu (ed.), AgriMed 2005. Agriculture, Fisheries, Food and Rural Development in the Mediterranean region, Ciheam
Annual Report 2005, Ciheam-MAI, Montpellier, 2005.
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public-private partnerships and bottom-up approaches. Public policies were also assigned
the duty of developing rural areas. More specifically, the objectives aiming to meet the
challenges of those areas were structured around three main lines of action: action to
improve the living conditions of rural populations, action to conserve natural resources
and action to strengthen rural economies by diversifying and promoting non-agricultural
activities. Since several years had passed since these reports were published, it was all
the more important for the Ciheam and the Blue Plan to conduct a new assessment of
action plans.

For sustainable development of farming systems
and rural worlds

A further major fact that must be underlined is that the UN, or more specifically the
Mediterranean Action Plan, adopted a “Mediterranean Strategy for Sustainable Develop-
ment” in November 2005. This strategy, which was adopted by the Contracting Parties
to the Barcelona Convention for the Protection of the Marine Environment and the
Coastal Region of the Mediterranean at their 14% session in Portoroz (Slovenia) in 2005,
underlines “the need [...] to protect and manage natural resources sustainably for economic
and social development [...] and to “integrate the objective of sustainable development
more effectively into the process of globalization”. The contracting parties noted that
social issues (poverty, unemployment, access to basic facilities, illiteracy and gender
equality) are a “major concern” and underlined that entire sections of rural society were
marginalised in the southern and eastern Mediterranean region. The Strategy thus aims
to ensure “an equilibrium between satisfying the people’s needs, the requirements of
economic development and environmental protection” Taking these facts as a basis, four
main objectives are then set with a view to promoting progress towards sustainability in
the economic, social and environmental areas and in the field of governance.

Objective 1 consists of contributing to economic development by enhancing Mediter-
ranean assets. The Strategy calls for “cumulative flows of added value to be drawn from
the region’s unique cultural and natural assets, while also exploring new avenues for
the promotion of innovation, skills and culture.” It advocates action to develop new
activities in the service sector and to distribute activities more evenly over the various
countries so as to provide local job and income opportunities.

Objective 2 aims to reduce social disparities by implementing the Millennium Develop-
ment Goals and to strengthen cultural identities. Action to develop human resources
and to foster the capacities of all of the various actors is regarded as being “of crucial
importance” in this context. The Strategy considers that “The protection of the environ-
ment, economic development and sustainable progress cannot be achieved while such
a large proportion of the population is illiterate and lacks access to essential services”
and adopts the Millennium Development Goals aiming to improve people’s living condi-
tions and promote gender equality.

Objective 3 is to change unsustainable production and consumption patterns and ensure
the sustainable management of natural resources. Precedence is given to protecting na-
tural resources (water and soil) and biodiversity, promoting traditional know-how as
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well as the cultural and landscape heritage, and reducing exposure to natural hazards
(such as floods, fires, droughts and climate change).

And lastly, Objective 4 assighs governments the task of improving governance at the local,
regional and national level. Sustainable development on a large scale requires governance
in a spirit of “openness, participation, accountability, effectiveness and coherence.” The
objectives that have been set can be achieved through more effective governance that is
backed with education on sustainable development issues and appropriate training
programmes as well as the dynamic participation of the various actors involved.

What is more, since promoting sustainable agricultural and rural development is now
one of the seven fields of priority action determined by the contracting parties, priority
indicators have been defined for monitoring and assessing public policies, and measures
and guidelines have been identified.

A report constructed collectively

Such was the analytical framework which served as a basis for reflection for the steering
committee composed of officers and experts from the two institutions (Ciheam and Blue
Plan). Complementary indicators for monitoring and assessing policies were first examined
in the light of this framework, the aim being to ensure general monitoring of the progress
made towards sustainable development in the Mediterranean. It must be underlined that
the research potential accumulated by the Ciheam and Blue Plan research networks was
used to a very large extent in this work on sustainable rural development indicators. On
the strength of this reflection on how rural development in the Mediterranean can be
assessed, the partners in this study analysed the progress made in this field in terms of
the main pillars of sustainable development (natural resources, economy, social develop-
ment and rural governance). Experts were called in to conduct national studies taking
all of these aspects into account, and no less than ten countries were thus explored:
Algeria, Albania, Italy, Spain, Egypt, France, Morocco, Turkey, Greece and Tunisia.

This illustrates the extent of the work carried out in order to fully comprehend the status
of rural development in the Mediterranean. In order to avoid juxtaposing monographs,
however pertinent, and to facilitate the comparative analysis of these studies, the results
have been set out in comparative form in the chapters devoted to the various pillars of
rural development: all of this material collected in each of the countries studied was used
as a basis for constructing the chapters on natural resources, the inclusion of the regions
in rural development policies, people’s needs, local governance and economic diversification.

It was also considered appropriate to develop regional studies on the emerging challenges
the Mediterranean countries are now facing: the authors have thus elucidated climate
change, which is obviously affecting the sustainability of farming and rural systems.
There is furthermore a specific chapter on the desertification process, which is connected
with climate change, but only in part. Likewise, it was considered relevant to analyse
how the rural territorialisation process is conceived in the individual countries. And
even if rangeland management does not concern the entire Mediterranean region, it
was nevertheless important to devote attention to the issue in the Maghreb and Mashraq
countries with their vast expanses of rangelands.
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And lastly, it was considered imperative to fine-tune development indicators as a matter
of urgency for those who want to monitor the implementation of the decisions taken
by the Mediterranean Commission for Sustainable Development with any pertinency.
We have devoted the last part of the present study to that criticism of the means of gaug-
ing the sustainability of development.

This report has set itself the objective of drawing up a survey of rural and agricultural
development in the Mediterranean region that is as exhaustive and analytical as possible.
And the intention is to go further. Having understood the urgency of a strategic issue
in a region that is equally strategic, the Ciheam and the Blue Plan hope that their work
will serve as a basis for reflection and action on the part of policymakers and actors in
the countries in the region, who have come to realise that agricultural and rural policies
must form the core of the economic and social policies of Mediterranean countries.
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CHAPTER 1

PRESERVING NATURAL
RESOURCES

Florence Pintus (Blue Plan)

If it is to be viable, Mediterranean agriculture, like world agriculture, will have to over-
come the threefold challenges of demographic growth and food security, protection of
the environment and natural resources, and the growing scarcity of fossil fuels.

The agricultural trade balance of the Mediterranean countries has been clearly out of
step since 1970 and the production capacity of the States of the Middle East and North
Africa needs support. The risk, however, would be to focus efforts and resources on the
most prosperous regions and overlook reconstruction for the longer term. The time for
choosing a type of agriculture is past. It is now about identifying and taking advantage
of all the local dynamics of production systems which can be found everywhere and,
on imperative environmental grounds, reaffirm the place of agriculture in areas where
it is subject to severe constraints and justify it as deserving of a public policy. For there
can be no agricultural development without rural dynamism, just as there can no rural
development without a vibrant agriculture.

However, the need to continue to increase both yields and areas under cultivation in
an uncertain climatic context and against the background of the energy crisis raises
issues of the availability and renewal of resources — the water or carbon cycle, soil fertility,
maintenance of forests, natural balances (environmental pollution, loss of biodiversity,
preservation of rural communities), land use and, ultimately, public health.

The solutions lie in modernising forms of government intervention, strengthening agri-
cultural policies and legislation to conserve natural resources, adapting to climate change
and allowing rural populations the freedom to manage their own resources (crops, land,
etc.). It also involves supporting research into the development of agriculture with a
high ecological value through a successful blend of scientific knowledge and local know-
how and educating the community.

Mediterranean know-how — the fruit of
thousands of years

The Mediterranean suffers from considerable handicaps, essentially related to relief,
climate and limited land and water resources and their uneven distribution over the
region. Taming these resources and conquering the land is an age-old task which has
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mobilised the regions’ many civilisations. The fruit of thousands of years of endeavour,
a wealth of scientific knowledge has been accumulated in response to the huge challenges
to agriculture, raising water management into an art form. It has founded a material
and spiritual culture of exceptional splendour spreading from Arab Andalusia to the
entire Mediterranean.

In the confines of the desert, the ingenuity and tenacity of oasis-dwellers has enabled
them to manage the scarcity of water by perfecting ingenious water distribution and
management systems on which true “hydraulic societies” are founded (Wittfogel, 1964).
In their many and varied ways, these efforts by populations to adapt to aridity have
allowed them, thanks to this traditional irrigation based on small-scale rural water sys-
tems, to live in harmony with the environment and to preserve a certain food balance.

Agriculture in the Mediterranean remains, nevertheless, essentially pluvial and much
of the rural area (highlands, arid plateaux) is given over to forestry and livestock. The
hazardous environments of these arid and semi-arid regions have been exploited by
populations for centuries. They are complex regions where nomadic and sedentary
populations have been living side by side in areas defined since the Ottoman era by
boundaries, such as rainfall, which are not hermetic. Their degrading is just as ancient,
evidence of resistance to the increase in anthropic pressures much higher than the
assumptions on which some development programmes rely. The state of these envi-
ronments is the result of permanent mechanisms by which communities adapt as well
as their resilience in clinging to agricultural and livestock activities.

The steppe regions no longer have the same functions, as technological innovation has
led to a huge increase in agricultural production in modern times and a new relation-
ship with urban markets. They are still of great value for biodiversity, especially that
arising from livestock farming, which serves to underpin the resilience of the natural
environment and, more generally, not forgetting the importance of its wider effects.
Reconciling on the capacity of the environment and of the people living there is the real
challenge in preserving natural resources and maintaining humanised environments.

Water resources: a rapidly changing balance

The need for more intensive agriculture

During the 20t century, traditional irrigation methods reached their limits. The demo-
graphic explosion following from advances in medicine and improvements in living
conditions was accompanied by new patterns of consumption. New forms of irrigation
were developed based on technological and organizational innovation. They led to the
mobilisation of large volumes of water through large scale hydraulic works and the
conquest of ever more extensive areas hitherto left to pluvial or desert agriculture.

The irrigated areas of the Mediterranean countries thus doubled in forty years to over
26 million hectares in 2005 or 21% of cultivated land (Plan Bleu, 2008a). While areas
of arable and permanent crops tended to stabilise overall or even decline in the period
1961-2005, the average annual growth rate of irrigated land never faltered.

In Egypt, the spectacular increase in agricultural production and productivity was reflect-
ed both in its intensification and an increase in cultivated areas under a policy of developing
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desert land. The chief hydraulic development project, the Aswan Dam, by controlling
and storing Nile flood waters, allowed a regular and permanent supply of irrigation water,
extending the irrigated area (horizontal intensification) and, apart from permanent plan-
tations, shifting from one to two or three crops per year (vertical intensification).

The cultivated and harvested area was there-
I Chart 1 - Total irrigated areas fore effectively double the area of agri-

Atelier de cartographie de Sciences Po, 2009

in the Mediterranean countries, cultural land: 14.55 million feddans (6.1
1961-2005 million hectares) for 8.47 million (3.55 mil-
lion hectares) respectively.! It shows the high

Ol level of intensification of Egyptian agricul-

2 ture estimated at between 1.71 and 2.00 in

2004-2006. As for the total agricultural area,
20| that rose from 2.5 million hectares in 1990
to 3.5 million hectares in 2004, of which one

" third? was reclaimed from the desert.
In Algeria, the growth in irrigated areas,
16 | initially more modest, accelerated from
2000, rising from 620,687 hectares (or 7.4%
14 | of the useful agricultural area, UAA) in
2004 to 803,880 hectares (or 9.5% of UAA)
in 2006.° The irrigated area in 2004 was
121 divided as follows: 56,000 hectares of large-
scale irrigation (LSI) and 554,000 hectares
108 of small and medium-scale irrigation
(SMI). Irrigation in the North of the coun-
8 +— ‘ ‘ ‘ ‘ try (Tell) is divided into two categories, dis-
1961 1965 ~ 1975 1985 1995 2005  tinguished by size and method of manage-
Source: Blue Plan (2008a) from FAO and WDI. ment: Iarge areas are managed by regional

irrigation offices and the rest are classified
as SMI managed directly by the operators
(Zella, 2007).

These gains in irrigated areas barely offset the productivity deficits of the land, and
Algerian agriculture remains highly vulnerable due to the aridity of the climate and the
extreme irregularity of precipitation. The agricultural year 2001-2002 was thus marked
by a period of drought which had a serious impact on cereal yields with a fall of -27%
compared with 2000-2001, - 4%, for tomatoes, - 14% for olive oil between 2001 and
2002 (Bedrani, 2003). Conversely, land productivity in Italy rose from 1.68 for the period
1981-1983 to 2.24 over the period 2000-2002.

1 - Agricultural Statistics, 2004.

2 - The estimated area of new agricultural land varies depending on the source. Some data include all land worked outside
the delta and the valley since the 1950s, while others do not include areas worked prior to the 1970s. The latter are called
the “former new lands” Moreover, several organisations are involved in their development which results in different data
from different organisations. For example, the data from the national statistical report differ from the Ministry of Agriculture
statistics.

3 - l.e.anannual increase in the irrigated area of 36,639 hectares per year (General census of agriculture (RGA) 2001; Ministry
of Agriculture and Rural Development (MADR), 2006).
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With some 1,000 m? per inhabitant per year, considerable irregularity of the place and
timing of precipitation, including from one year to the next, and over 70% of mobili-
sable surface resources divided between three basins, Morocco is also highly vulnerable.
To mobilise these resources, the State has built over 100 dams with a total storage capa-
city of some 16 billion m3 which are dependent on climatic conditions.

Technology leaps to the rescue of the environment

Irrigation, considered as a factor of intensification to be encouraged, has been the
beneficiary of subsidies from the Algerian State. To increase agricultural production,
the Algerian National Agricultural Development Programme (NADP) envisages, among
other things, the development of naturally unproductive land and the extension of
irrigated areas, with the obligation to improve the efficiency of irrigation, in accordance
with the Mediterranean Strategy for Sustainable Development (MSSD). It relies on a
triple combination of new technology, irrigation methods and tarification. The price
of water per m3 at 0.018 dollars is still derisory (Zella, 2007). But the area of an irrigated
plot must exceed 50 hectares for mechanisation and other investments to be viable.

Such plots today cover only 22.7% of UAA and gravity remains the chief method used
(5 hectares out of 7 irrigated). And even if the method is modern, irrigation is gener-
ally carried out in a traditional manner, without calculating the need of crops for water,
scale of installations or management of irrigation.

In Turkey, resort to irrigation under pressure has become an absolute priority, yet only
8% of irrigated areas currently involve this type of irrigation, the remainder being irri-
gated by gravity systems.

As a result of the State’s voluntary policy, however, and bearing in mind the environ-
mental constraints, the development of irrigation in Tunisia only concerns some 4%
of existing useful agricultural areas, and this ratio is unlikely to exceed 5% according
to consensual estimates. Rationalising water use in these irrigated areas thus becomes
an imperative need, even if they already generate 30% of the total value of agricultural
production, animal and plant, a share which should reach 50% by 2010.

In the North Mediterranean, the problem is identical. Spain is now suffering from a
major water deficit, especially in the East, an inevitable consequence of adverse climatic
conditions. These latter are increasingly structural, which implies less water available
for agricultural use. During the period 2000-2005, water reserves ranged from 45.3%
to 67% of reservoir capacity, albeit without any problems of replenishment. Spain,
however, has considerable potential for saving water by modernising its irrigation
systems, supported by the Spanish National Irrigation Plan, up to 2008, and co-financed
by the EAGGF. During the period 2000-2006, the plan supported actions involving 1.6
million hectares, with investments of 2.5 billion euros and water savings of 2.9 km? per
year (over 5% of the reserve capacity of the entire country). These savings were achieved
essentially by converting 55.5% of the irrigated area to pressure irrigation and reduction
of losses in the weather supply and distribution system. The pursuit of optimal water
efficiency ensures that it is closely consistent with the European Framework Directive
on Water.
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With the increase in land under irrigation (especially in the North of Italy) and the
emergence of problems of shortages chiefly in the regions of the South and Centre,
saving water is also the goal of the Italian National Irrigation Plan which relies mainly
on enhanced efficiency of irrigated systems, progress in supply and overall improvement
in the quality of water resources. The inefficiency of the irrigation is the principal
constraint, either due to various technical aspects (irrigation systems, pipe systems,
sources of supply, etc.), management (methods and programming, inadequate planning
in low water periods, etc.) or choice of crops which are not suitable where water is scarce.

Irrigation, balancing profit and sense

The increasingly frequent recourse to irrigation to maximise the profitability of crops
with a high economic return may have perverse long-term effects which damage natu-
ral resources in the long run. An increase of 52% compared with 1995 in future demand
for water has been announced in the OECD countries. The volume of water consumed
to Agricultural Gross Domestic Product (AGDP) (indicator AGR_C13)*may be consi-
dered in this regard as an indicator of the economic return on water consumed. It is
nevertheless difficult to interpret as it may just as easily reflect the level of equipment
and modernisation of agricultural production in the country (irrigated crops/total crops
and/or technical efficiency of water use), as the change in strategies under the influence
of market-related factors or government measures (reduction in subsidies, tarification
of water, etc.) or changes in the availability of the resource.

Furthermore, rather than relate the volume of water consumed to irrigated AGDP alone,
it relates it to total AGDP. Thus in Tunisia where irrigated production represents some
30% by value of agricultural production, or 799 million Tunisian dinars (DT), the indi-
cator rose from 0.89 m%/DT of AGDP to 2.96 m%/DT of AGDP of irrigated production
in 2004.5 By also relating the volumes used to AGDP, Algeria stands at 0.21 m%/$
(Directorate of Agricultural Statistics and Information Systems (DSASI), 2004) and
Egypt at 2.5 m3/$ in 2004 according to the Central Agency for Public Mobilisation and
Statistics (Capmas). France stood at 0.1794 m®/$ in the same year. The following table
shows the results achieved by the Spanish National Irrigation Programme (NIP).

I Table 1 - Volume of water as a ratio of AGDP in Spain, in m3/$

Year 1999 2000 2001 2002 2003 2004 2005
m3/$ 11 0.97 0.91 0.85 0.82 0.81 0.76

Source: National Institute of Statistics (INE).

In France, the use of irrigation water seems now to be stabilising. Incentives were offered
to farmers under the Hexagonal Rural Development Programme 2007-2013 such as
agro-environmental measures to convert irrigated areas into dry crops or the Vegetal
Plan for the Environment which seeks to improve individual irrigation systems in order
to reduce waste (drip irrigation).

4 - For the definition and time series of indicators, see Chapter 10.
5 - 2,369 million m? for 2,664 million DT.
6 - 29.7 billion mé for 11.7 billion dollars.
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Various European or national policies contribute to better quantitative management
of the water resources. The adoption of prefectoral framework decrees, defining restric-
tions on envisaged irrigation and trigger thresholds allows farmers to anticipate periods
of drought by modifying their crop rotation or sowing dates. The Water and Aquatic
Environments Act of 30 December 2006 contains several provisions aimed at promoting
collective management of irrigation water in zones characterised by chronic water
deficits and encouraging more economical use by means of an “irrigation” tax which
can be modulated according to the state of the resource.

Despite everything, water resources are limited

With a recent estimate of useable resources of 1,500m? per inhabitant per year, Turkey
is not a water deficit country. In 2004, 43 million hectares, or over half the total area,
were dedicated to agriculture, of which 4.9 million hectares were irrigated. It is estimated
that 8.5 million hectares could potentially be irrigated. At present, the agricultural sector
already uses 74% of the total water resources. According to demographic projections
of the National Institute of Statistics, Turkstat, the total annual available volume will
be close to 1000 mé ™ per inhabitant in 2030, which will undoubtedly add to the pressure
for allocation of resources between sectors, at least in certain regions of the country.

In Morocco, agriculture absorbs over 80% of water consumption, but the trend for this
share is slightly downwards. While the balance between mobilisable water resources
and needs gives room to hope that it can be satisfied up to 2020, these projections should
not mask the huge disparities between regions, some of which already show structural
deficits which can sometimes require transfers of water on a grand scale. Moreover,
40% of the rural population still does not have access to drinking water and only 14%
is adequately connected while the rest of the population obtains its supplies from
resources which do not comply with the national standard.

In many Mediterranean countries, reserves of land, like water, are limited. The proportion
of agricultural land often ranges from 15% to 25% of the total area (Algeria, Cyprus,
Israel...), and it is over 50% in Syria, Tunisia and Turkey with the inclusion of grazing
tracts. While cultivated areas in Mediterranean countries have been fairly stable in recent
years, the proportion of arable land per inhabitant, conversely, has halved since the early
1960s. In Egypt, it is strikingly low and continues to fall despite efforts to increase
it: 0.25 feddan (1,050 m?) per inhabitant in 1960, 0.13 (546 m?) in 2000 and 0.118
(495 m?) in 2004. It is expected to fall to 0.09 feddan (378 m?) per inhabitant by 2017.8
The question of land productivity, impoverishment of the soil and desertification then
becomes critical.

Slow and progressive desertification

Mismanaged and lost land

The loss of arable land (indicator AGR_P02) is an indicator which measures changes
in the area of arable land subject to different types of pressure or soil use: erosion,

7 - Water scarcity is defined as 500 m? per inhabitant per year.
8 - World Bank, Egypt Human Development Report, 2005, p. 159.
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Source: Blue Plan (2008a) from WDI and FAO. Source: Blue Plan (2008a) from WDI and FAO.
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salinisation, artificialisation, deforestation, abandonment of agriculture, etc. This indi-
cator, however, gives a net result which can mask opposing dynamics which offset each
other. Egypt thus shows an overall gain in arable land (cf. chapter 10) while estimated
losses range from 0.3% to 0.6% per year.®

This indicator has averaged 59,000 hectares per year during the last decade in Algeria,*
and between 15,000 and 20,000 hectares per year in Tunisia. In Morocco, annual losses
due simply to erosion are estimated at some 100 million tonnes, leading to a loss of
storage capacity of dams through silting of 50 million m3 per year and affecting some
60% of UAA (or 5.5 million hectares).

The loss of arable land is a fairly ancient phenomenon in Egypt but one which has
accelerated during the last four decades under the combined effect of the action of man
and/or nature. Urbanisation is the chief problem, compounded by the method of
irrigation and the parcelling up of the ancient lands of the valley and delta, where it is
estimated that 20% of the area is occupied by irrigation channels and divisions between
plots. Thanks to demographic growth, towns and villages have continued to expand to
the detriment of hundreds of hectares of agricultural land.

9 - Depending on whether one takes the Ministry of the Environment Report or the World Bank Egypt Human Development
Report (World Bank, Egypt Human Development Report, 2004).
10 - National Report of Algeria on the implementation of the Convention to Combat Desertification, 2004.
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The same can be seen in Tunisia. The proportion of losses attributed to urbanisation
on the fringes of Greater Tunis and the major coastal towns could be as much as 4,000
hectares per year. The nibbling away of agricultural land by the uncontrolled expan-
sion of the towns, on the one hand, and the building of individual houses, on the other,
continues to spread. Furthermore, the Tunisian soils “offer a remarkable pedological
diversity” their cultivation over thousands of years using production methods which
often pay no heed to environmental conditions has progressively stripped them of much
of their richness and intrinsic productivity. Despite the lack of precision and scarcity
of the figures, land losses in Tunisia were estimated in 1998 at 13,000 hectares from
water erosion and 7,000 hectares from wind erosion (especially sand encroachment).

Desertification is considered to be the result of the fragility of the ecosystem and inten-
sive cultivation of agricultural land beyond the capacity of the ecosystem to cope. It is
not a case of the desert encroaching but a progressive loss of productivity of the soil
and thinning of the vegetation cover attributable chiefly to human activity in dry zones.
In this sense, the phenomenon affects the whole Mediterranean. In Spain, cultivated
land declined from 18,753.2 to 17,844.2 thousand hectares between 1995 and 2005,
which represents a loss of some 5% of the current agricultural area, while it declined
by 214,500 hectares in Greece over the same period (cf. table 2). In France, it is consid-
ered that 31,000 hectares were affected between 2000 and 2006.

I Table 2 - Loss of arable land in Greece 1995-2005 in hundreds of hectares

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 2002 | 2003 | 2004 | 2005

Total agricul-

3970439544 3936539257 39153 39139 38934 38718/38452|3857838017
tural area

Arable land 28851 28654 28409 28226 27970 27866 27697|27439 27128 27228 26697

Losses of

-197  -245|-183 | -256 -104 | -169 -258|-311 100 | -531
arable land

Source: National Statistical Service of Greece (NSSG).

Up to the 1990s, an expansion of cultivated land was observable in Greece to the
detriment of vast areas of grazing tracts and scrubland especially in hill areas. Between
1995 and 2006, the loss of arable land was still limited (of the order of 4%). For arable
land, it was more marked (7%) and probably under-estimated, as the statistics on
abandoned land are often delayed since very often the owners of such land do not declare
that they no longer cultivate it.

In the latter case, the cessation of cultivation of the land or changes in technical and
economic methods underlies their degradation, since at the same time an expansion of
tree cultivation has been observed. Moreover, the arable lands, concentrated in the plains
and hill areas of Greece, have seen a decline in their quality and yield capacity in recent
years, linked to over-exploitation in the plains (pollution, erosion) and ploughing on
the slopes in the hill areas (leaching of soils).
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Salinisation of land, on the other hand, is a
Map 1 - Salinated or alkalised areas process essentially linked to irrigation in arid
in several Mediterranean countries  and semi-arid zones. It concerns large irri-
gated areas as well as small farms. It may
salinity  arise as the result of inappropriate irriga-
tion. Sometimes it is the entire production
system (choice of crops, technical itinera-
ries...) which is ill-conceived in its natural
environment. In Egypt, its increase is a
consequence of intensive cultivation of the
land and the poor state of drainage net-
works. Certain forms of salinity lead to a
breakdown and irreversible loss of soil fer-
tility and thus desertification. In Morocco,
over 30,000 hectares have already been
seriously affected by this process, and a study
undertaken under the International Pro-
gramme for Technology and Research in
Irrigation and Drainage shows that some
500,000 hectares are threatened with excess
salinity.

Alkalinity

Knowledge of soils and pro-
tection methods

As percentage of total area

Soil erosion, essentially caused by climatic
000 @ y caused by
5 9 0

conditions and human activity is one of the
chief environmental problems in Spain. The
national summary of maps of erosive states*
shows that the intensity of the process has
exceeded acceptable limits in almost half the country (23 million hectares, or 12 tonnes
of material per hectare per year. 12% of the country (6 million hectares) is subject to
Very severe erosion, greater than 50 tonnes per hectare per year. These erosion zones
are mostly situated in the hydrographic basins with a continental Mediterranean climate.

1 2

Source: Terrastat database (extract from January 2009).

The seriousness of the problem led to the development of various programmes and
measures designed to protect the soil, among them the Horizontal Rural Development
Programme of Support Measures 2000-2006 which provides for compensation measures
involving bans on working the soil along the line of the steepest slope and degraded
areas zones, and agro-environmental measures such as extensification of agricultural
production, forestation of agricultural land, support for use of advice services which
develop environmental behaviour on farms.

In Spain, as a consequence of the application of conditionality, there is a larger percent-
age of constantly dry crops (olives, vines, almonds, etc.) than in other EU countries.

11 - Maps prepared between 1985 and 2002 by the Instituto Nacional para la Conservacion de la Naturaleza (ICONA) then
by the Ministry of the Environment.
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Situated in hilly terrain, they help to prevent erosion, when there are suitable measures
to tackle it, and to conserve the landscape and biodiversity. In 2003, the Spanish Ministry
of the Environment presented the National Programme of Action Against Desertification,
the objective of which is to determine the factors involved and practical measures to
combat and minimise the effects of drought.

In Tunisia, a study is currently under way in the Ministry of the Environment and
Sustainable Development (MESD) on the “evolution of factors of desertification” It can
already be inferred from the reduction in the solid outflow of watercourses from 49 to
27 g/l that soil loss is declining thanks to the water and soil conservation works (1.3
million hectares of catchment basins treated) and improved livestock farming, also
reflecting better adaptation of crop systems to the soil. Major dune stabilisation works
have been carried out, notably at Kebili and Souk Lahad, to protect oases and transport
infrastructure especially, in the South of Tunisia.

In Egypt, many laws have been passed to regulate and limit the devastating effects of
exploitation of the topsoil of agricultural land to manufacture building bricks. Following
the ban on building on agricultural land, except under certain highly restrictive condi-
tions, and relative failure of a sanctions-based policy, the public authorities have for some
twenty years pursued a land development policy the objectives of which are the construc-
tion of new “satellite” towns to meet the strong demand for housing and to prepare a
land development plan for each village which defines constructible zones for the future.

Soils play a key role in the control of landslips, protection of biodiversity, shaping the
landscape and absorption of carbon. Their quality and environmental problems are
closely linked to their pattern of use. The progressive decline of UAA in Italy in recent
years (-6.5%) from 1982 to 2003) mainly involved permanent grasslands and pasture
(- 26%). In the vicinity of urban centres (especially plains, coastal areas or valleys), on
the other hand, agriculture is subject to very strong land pressures which have led to
the constant replacement of the most fertile lands for non-agricultural use, the effects
of which on the soil are often adverse and irreversible.

In many agricultural zones, especially plains and coastal areas with their specialised
agriculture, the risks of pollution and contamination of the soils are higher. The excess
phosphorus released by organic and mineral fertilisers, for example, is behind the
alteration of the structural and organic balance of the soil. The highest concentrations
(over 30 kg per hectare) are found in the northern regions of Italy, and these are also
the regions which have seen the greatest reductions in volume over the last six years.

Water erosion and the decline in organic matter in the soils are the highest risks in
mountain regions apart from forested regions. In Italy, the average soil loss is estimat-
ed at 3.11 tonnes per hectare per year, even more in some regions of the South, where
the situation is considered critical. Lastly, the abandonment of pastoral activities and
forestry, combined with unsustainable management of the forests, has led to an increase
in the risk of water erosion and fire.

Like biological agriculture, eco-compatible agriculture generally requires reducing pol-
lutant wastes in the soil. It also requires practices which are both less intensive and less
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devastating in terms of erosion and loss of organic matter, such as the use of green fer-
tilisers. Reversing the trend of recent years, in 2005, Italy devoted 7% of UAA, or 1.067
million hectares to biological agriculture, over half of which consisted of meadows, pas-
ture and fodder crops also partly intended for biological livestock farming. One also
finds progressive development of simplified farming methods which can limit the risk
of soil crusting and mud slides.

This is also the case of France where, in 2001, non-tillage concerned some 1.5 million
hectares. However, while these methods limit costs in time and energy, the technical
itineraries are trickier to manage and may require an increase in phytosanitary treatments.
In France, knowledge and monitoring of soil quality is essentially the outcome of national
programmes relating to a soil mapping of the whole country, a measurement grid of
soil quality and its evolution and a database of soil analyses. The Sol Scientific Interest
Group (GIS-Sol) which manages these programmes is responsible for designing, guiding
and coordinating the work of creating a geographical inventory of soils and operational
monitoring of their quality. It establishes, develops and manages an information system
which meets the requirements of national and European public authorities and society
as a whole. In particular, it provides and validates the data and results obtained and
coordinates with similar European programmes.

Culpable or commendable: the phoney livestock debate

Climate change, excessive summer temperatures and recurrent drought will affect the
functioning of plants and, unless practices change, exacerbate the impact on agricul-
ture. Warming of 1° C is equivalent to a shift of crops of some 180 kilometres to the
North or 150 metres in altitude. Livestock would also be affected, since pastures and
fodder crop systems are very sensitive to water shortages. The fodder deficit would be
more and more frequent in summer and grazing periods would start earlier in Spring
and last longer in Autumn.

While over-grazing influences erosion and weakens the capacity of soils to absorb water,
maintaining herds is at the same time a necessary means of preventing reversion to
scrub and controlling vegetation around villages. Their presence can also limit the seve-
rity and scale of Mediterranean fires. With changes in livestock farming practices, the
loading of grazing tracts (indicator AGR_CO03) does not suggest real pressures on the
environment or its capacity to recover.

This indicator has not been calculated in Algeria since 1996. The livestock present on
the steppes was then estimated at 19,170,103 sheep equivalent and the actual load on
the 15 million hectares studied was 0.78 hectares per sheep equivalent while the poten-
tial grazing load was probably around 8 hectares per sheep equivalent, thus 10 times
higher than the actual load on the grazing tracts.

In Tunisia, according to the Office of Livestock and Grazing, animal needs stood at
some 5.5 million forage units (FU), the available resources in a wet year being some
5 million FU and available resources in a “dry” year some 4,000 million FU, which
reflects a deficit of 0.5 to 1.5 million FU. Forest grazing resources, according to a national
inventory, were estimated at 5.7 million hectares broken down as follows: 970,000
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hectares of natural or regenerated forest, 470,000 hectares of alfalfa steppe and 4,620,000
hectares of natural grazing.

The Spanish dehesas, semi-natural pastures remarkable for their ecological importance
are a good example of an ecological balance between livestock herding (chiefly Iberian
pigs and sheep) and Mediterranean forest characterised by species of the genus quer-
cus (holm oak, cork oak, sissile oak, etc.). The livestock density in Spain rose from 0.43
gross livestock unit (GLU) per hectare in 1995 to 0.58 GLU per hectare in 2005.

In Greece, with 9 and 5 million head respectively, sheep and goats represent 70% of
ruminant GLU in the country. 77% of farms with sheep and 77% of the animals are in
difficult or mountain zones, rising to 81% for goats. The great majority of these farms
are characterised by an extensive system based on pastoral use of the tracts on public
or common land. The last twenty years have seen a reorganisation with a sharp reduction
in farms (some 40%) but the number of animals has not declined. In Greece, the quality
of grazing has fallen perceptibly since it now only provides three to five months of the
herds’ needs (March-April to June-July), which forces farmers to resort mainly to forage
and purchased foodstuffs. More precisely, the grazing only provides 40% of the annual
requirements for sheep and 80% for goats with variations between the North (65%),
the Centre (45%) and the islands (30%). For a decade, sheep rearing has tended to grow
in the most favoured regions, in place of crops which are less subsidised following the
reform of the Common Agricultural Policy, in the form of semi-intensive and fairly
large scale free range farming (200-1500 sheep) which grow part of their forage. The
emergence of innovative practices to protect land or manage common grazing areas is
still limited, however, to a few scientific experiments, notably in the Natura 2000 zones.

In Turkey, over-grazing is considered to be the cause of degradation of pastures and
grazing which account for up to 15.9% of the total area of the country. The Law of 1998
fixed precise limits on pastures and launched a series of projects to improve and manage
grazing. Studies identified the distribution of forage along grazing routes and made it
possible to relieve the pressure on natural resources by increasing the quantity and
quality of forage production and controlling soil erosion.

I Table 3 - Projects for rehabilitation of pastures and grazing in Turkey 2000-2007

Year Number of projects Area concerned (ha)
2000 6 680
2001 7 881
2002 33 6811
2003 24 9771
2004 198 70379
2005 158 90011
2006 98 53181
2007 139 55029
Total 663 286 743

Source: Ministry of Agriculture and Rural Affairs.
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The impact of pastoral livestock farming in relation to water pollution (nitrates, pesticides,
pathogens, etc.) is considered to be minor. However, the development of forage crops
is sometimes implicated in the process of water pollution in the plains, and small-scale
cheese producers are often the source of discharges into watercourses.

Polluted environments, degraded life

The responsibilities of agriculture

Since 1980, the trend has been to maximise yields per hectare through specialisation and
intensification of crops. Chart 4 shows that intensification of agriculture has led to an
increase in quantities of fertilisers used in the last decades in most Mediterranean
countries, with a general slackening in recent times. The use of inputs in agriculture may
increase the risk of an adverse impact on human health and the environment, especially
when the quantity of nutrients exceeds the capacity of the crops and soils to absorb them.

Among the Southern and Eastern Mediterranean Countries (SEMCs), Turkey and Egypt
are the two largest consumers of fertilisers, with levels which have now overtaken those
of Spain and Italy, but behind France. In Egypt, the quantity of fertiliser used rose from
131.2 kilos per hectare in 1970-1971 to 404.3 kilos per hectare in 1989-1990. Globally,
the increase in quantities has not slowed for the three types of fertiliser used in Egyptian
agriculture:*? from 1988 to 2004, nitrogen fertilisers increased by 45.8% (from 657,000
tonnes to 958,000 tonnes), potassium fertilisers by 108% (from 34,000 tonnes to 71,000
tonnes) and phosphate fertilisers by 92.6% (de 286,000 tonnes to 551,000 tonnes).

Algeria stands out for its relatively modest use of fertiliser compared with its Maghreb
neighbours. Algerian agriculture consumed 155,000 tonnes of fertilisers in 2003, while
fertiliser needs for the country’s 2.5 million hectares of cereal crops alone are estima-
ted at 410,500 tonnes per year.'®* The marked decline in consumption of agricultural
inputs began with the 1987 reform, due to the massive rise in fertiliser prices (in five
years, the price of nitrogen, phosphorus and potassium rose 17-fold [Mesli, 2007]), fre-
quent breaks in the supply of certain inputs and the lack of promotional campaigns. A
hesitant revival of the use of fertilisers since 1999 can now be observed, probably due
to subsidies for fertilisers.*

In Turkey, fertiliser use seems to have stabilised in recent years, with 5.3 million tonnes
in 2000 and 5.2 million tonnes in 2005. In France, doses of fertiliser applied per hec-
tare have been stable since 1990. Agriculture in Europe is now more environmentally
aware, in particular due to the grant of assistance being made conditional on compliance
with the nineteen European directives, and good agricultural and environmental condi-
tions, as well as financial support for environmental protection measures. The major
challenge now is combating diffused pollution which is more complex because it involves
both individual and collective choices.

Nitrate pollution is one of the chief causes of the deterioration of water quality in rural
areas, a problem found in all the member countries of the European Union. In Spain,

12 - Egyptian Journal of Agricultural Economics, June 2006.
13 - Based on 72 kilos of N, 27 kilos of P,O5 and 65 kilos of K,O (FAO, 2005).
14 - VAT on agricultural inputs is reduced to 7%.
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I Chart 4 - Consumption of fertiliser, 1961-2005
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the proportion of “nitrate sensitive areas” is 12.6%, which is much lower than the 44.1%
(on average) of the European Union of twenty-seven. The regions of the North of Italy,
where fertiliser use is highly intensive, are the most affected by problems of water qua-
lity, with average nitrogen concentrations of 40.06 kilos per hectare in 2000 (22.04 kilos
in the South of the country).

The quantity of fertilisers consumed as a ratio of AGDP (indicator AGR_C10) more
reflects the efficiency of agricultural production across the national territory rather
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than its intensiveness. It is similar to an indicator of economic yield from fertiliser use.
Caution should be exercised in its interpretation to the extent that the value it gives may
be the result of a rational choice of practices, changes in market prices or low purcha-
sing power of the population. Moreover, it does not take account of organic manure
which may account for almost all inputs in small highly labour-intensive farms. This
indicator has improved to a greater extent in the North Mediterranean countries (Spain,
Italy, France, Greece) since the mid-1980s.

In Tunisia, it was estimated in 2002 at 50 tonnes per million Tunisian dinars (t/million
DT), for a total of 102,000 tonnes sold in the year. According to FAO data, these 50 tonnes
were broken down as follows: 27 of nitrogen fertilisers, 20.5 tonnes of phosphate fertilisers
and 2.5 tonnes of potassium fertilisers. In Algeria, it is estimated on average at 18.6
t/million $ (for 155,000 tonnes per year sold), a figure which has been falling since the
early 1980s. Based on 2004 in Egypt,s it stood at 137 t/million $ (for a total of 1.6 million
tonnes sold). In France, it reached almost 226 t/million $ (National Union of Fertiliser
Manufacturers — Unifa, 2005), while in Spain it fell from 107.39 to 78.34 t/million $
between 1995 and 2006.

I Table 4 - Quantity of fertilisers sold by AGDP in Spain, in t/million $

Year Nitrogen P,0s K50 Total in t/million $
1995 1.79 29.79 24.26 107.39
1996 2.06 27.46 22.12 106.15
1997 1.86 26.21 22.47 97.5
1998 1.75 29.2 23.19 103.38
1999 1.9 29.3 22.94 108.05
2000 2.24 24.77 20.62 100.94
2001 1.85 25.19 19.31 91.15
2002 1.7 24.7 20.04 86.64
2003 1.96 23.8 19.19 89.71
2004 1.83 23.35 20.53 86.71
2005 181 21.53 17.34 77.76
2006 214 19.55 16.87 78.34

Source: Ministry of Agriculture, Fisheries and Food (MAPA) and INE.

With regard to pesticides, the North Mediterranean countries (France, Italy, Spain,
Portugal, Greece) also consume the largest quantities. Although trends have been declin-
ing overall since 1990 in the Mediterranean countries as a whole, Italy standing out with
a reduction of over 150%, the gap remains. Yet this trend does not necessarily translate
into a significant improvement in the economic return on their use, measured by the
quantity of pesticides consumed to AGDP (indicator AGR_C11).

In Tunisia, this indicator was estimated at 173 t/million DT (average annual consumption
of 420,000 tonnes over the 10th plan 2002-2006). In Algeria, the average was 1.63 t/million
$ (for 557,000 tonnes per year). There, unlike in the North Mediterranean countries,
insecticides are the most used (7,260 tonnes in 2004); herbicides (799 tonnes) come in

15 - Egyptian Journal of Agricultural Economics, June 2006.

o



Maquette EN:Mediterra_2009 EN 13/03/09 7:57 P% 42

MEDITERRA 2009

fourth place behind fungicides (3,749 tonnes) and acaricides (780 tonnes), which is to
be expected given the aridity of the climate (Alphy, 2004). Based on 2004 data in Egypt,*
it reached 0.34 t/million $ (for a total of 4,000 tonnes sold, declining markedly for twenty
years).'” In France, it reached almost 1.8 t/million $ (French Crop Protection Association —
UIPP, 2004), while in Spain it rose from 0.13 to 0.22 t/million $ between 1995 and 2003.
Between 2000 and 2005, the use of pesticides increased slightly in Tunisia from 33,543
to 44,337 tonnes.

Table 5 - Quantity of pesticides sold by AGDP in
Turkey, in tonnes of active substance

2004 2005 2006
Insecticides 4861 4539 6668
Fungicides 2875 3060 5228
Herbicides 3328 3193 4023
Other 468 493 551
Total 11532 11285 16470

Source: Global BKU Pazari ve Ar-Ge. Dr Murat Kantarci-Dr. S.Kefi-Tubitak website

Threats to health

The persistence of pesticide residues in the human food chain and the environment
can range from a few weeks to some thirty years. The risks vary considerably from one
product to another, depending on their specific characteristics (toxicity, persistence,
etc.) of their active substances and exposure (which depends on how they are used).
The indicators for pesticides are useful tools which can help decision-makers to monitor
and evaluate policies and to inform about the risks associated with the use of pesticides.

In the framework of Council Directive 91/676/EEC of 12 December 1991 concerning
the protection of waters against pollution caused by nitrates from agricultural sources,
Spain, through the Autonomous Communities, identified sensitive areas for which codes
of good practice, action programmes and control programmes were designed and put
in place. In France, the encouraging results are partly due to the many actions under-
taken on prevention and management of health and phytosanitary risks inherent in
vegetal production. Systems of cultivation which are sparing in phytosanitary products
and apply integrated protection principles (involving crop rotation, the technical itin-
erary of each crop and rationalisation of treatments, etc.) are being developed. Financial
incentives are offered subject to outcome-oriented specifications in terms of reduction
in the use of phytosanitary products.

A number of studies and reports (World Bank, 2007; Ramadan, 2006) emphasise the
link between a polluted environment, water quality, poverty and public health. In Egypt,

16 - World Bank, Human Development Report, 2005, report of the Centre d’information et d’aide a la décision du Conseil
des ministres, 2007.

17 - UNDP, Human Development Report, 2005. Over the period 1988-2004, official data show that quantities of pesticides
used fell by an average of 950 tonnes per year, a fall of 16.74% in the average quantities used from 17,000 tonnes to
1,900 tonnes in 2004 (Egyptian Journal of Agricultural Economics, June 2006). Although over-estimated, this decline is
confirmed by international sources.
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access of the population to good quality water is a critical problem, as confirmed by
recent demonstrations by Delta villagers. The water is contaminated at source (the Nile),
water treatment is inadequate and the distribution grids have deteriorated. Since the
industrialisation of the Delta in the 1950s (chiefly the textiles and chemical industries)
some 4,000 factories discharge their waste into the Nile (12% treat it, 14% treat it partially
and 74% do not treat it at all). Added to this is the pollution caused by agriculture and
discharges of solid waste into irrigation channels. Thus, in the month of January, which
is the period of maximum pollution of the Rachid branch (one of the two branches
which form the Nile Delta), the water pollution rate is 20 times higher than the permitted
level and causes the death of thousands of fish. Tests on samples of drinking water,
moreover, showed levels of heavy metals in the water 5 to 10 times higher than permitted
levels. The poor water quality is aggravated by the lack of a drainage system and the age
of the supply grids.

Treatment of solid waste in Egypt

For some ten years, Egypt has been experiencing a form of recurrent pollution linked to
the lack of means of treatment of solid waste, especially production waste. With the
constant expansion of rice cultivation in the Delta each year, large quantities of straw are
burned by the producers. This practice produces a pall of smoke (commonly called by
the population and the national press, the “Black Cloud”) which covers a large part of
the Delta and the city of Cairo for several days. Despite the adverse effects on the well-
being of the population and in the longer term on health, the public authorities have not
introduced concrete measures to stop or limit this practice, nor have they carried out any
research to find an alternative solution, process the straw or recycle it.

The average quantity of agricultural waste produced by a small agricultural village of
3,000 inhabitants in the Delta can be estimated at 740 tonnes per production cycle and
household waste at 1.5 tonnes per day. The lack of collection and treatment of this solid
waste has an adverse impact on the quality and volume of irrigation water and the health
of the population. The pollution is harmful to the villages situated downstream from the
channel.

N /

Managing wooded areas

In the Mediterranean region, it is preferable to considered wooded areas rather than
forest alone. In Spain, Greece and Turkey, other woodlands (scrubland known as matorral,
garrigue, maquis, wooded steppe) account for about half of the total wooded area, and
in North Africa, about one third.

Planting

Today, the situation on the two shores of the Mediterranean Basin is very different. In
all the countries of the North, the forest is expanding apace, both in area and volume
of standing timber. This is due to the retrenchment of agriculture which, during the
20t century, was reflected in the progressive abandonment of agriculture and livestock
farming in most marginal land, which became unprofitable in a context of extended
agricultural markets. The growth in wooded areas due to the recolonisation by natural
vegetation was further amplified by reforestation by forestry departments.
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Map 2 - Proportion of forest,
woodland and agricultural land
in the Mediterranean, 2005 ousands of hectares

Chart 5 - Forested area, 2005
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Perman e petne I Spain, the forestation rate (indicator
AGR_C19) rose from 23.3% to 35.01%
between the first forest inventory (1965-
1974) and the third (1997-2006). In France,
the rate is higher in the Mediterranean
zone (43.4%) than at national level (29%).
The preliminary results of the second
Italian National Inventory of Forests and
Carbon Reservoirs (IFNC)?® estimate the
total area of forest resources at 10.7 million

Percentage Note: base 100 represents

T T . the total area by State hectares.*® The forested area covers 35% of

the territory of Italy (of which 90.5% is
forest and 9.5% other woodlands) and 5%
of the European total. In the last twenty years, it has grown steadily by 7.2% resulting
in a threefold increase in the total area since 1920.

0 17 33 53 99 Source: FAO and Blue Plan.

Conversely, in the countries of the South and East, wooded areas are still under enormous
pressure: clearing and cultivation of marginal land, over-grazing, over-exploitation for
firewood. It appears, however, that for a few years in many places the situation has been

18 - www.ifni.it
19 - 218,000 hectares of fruit trees are added to commercial forest areas (poplars, walnut trees, cherry trees and oaks).

o

Atelier de cartographie de Sciences Po, 2009



Maquette EN:Mediterra_2009 EN 13/03/09 7:57 P% 45

Preserving natural resources

stabilising. This is true of Tunisia where human and animal pressure on forest zones is
higher than the national average,? but seems to be falling due to more intensive efforts
at reforestation: from 5,000 to 6,000 hectares per year up to the mid-1980s, it reached
15,000 to 21,000 hectares per year during the 10th plan 2002-2006. At the same time, the
success rate (number of successful attempts/number of plantings x 100,) improved from
55% to 70%. These efforts at reforestation of forest and pastoral areas increased the
forestation rate (indicator AGR_C19) from 9.6% in 1994 to 12.5% in 2006.? If they
continue, the overall coverage level should reach 16% in 2011 and exceed 18% by 2015-
2020. In Algeria it is 11% — excluding the Sahara — (Mezali, 2003), and the Government’s
objective through the National Reforestation Plan (NRP) is to achieve 18% between now
and 2020.

In Morocco, forest covers some 9 million hectares, but is retreating by close to 31,000
hectares annually, for several reasons: strong demand for wood products, cutting for
firewood which exceeds re-growth, death before reaching adulthood of 40% of young
plants, direct clearing, over-grazing and urbanisation. Several measures to conserve,
restore and develop these resources have been taken but are still inadequate. The lessons
drawn from them have led to the adoption of a new integrated, global and participatory
approach to management and conservation of resources and the soil. Two major
intervention frameworks are worth mentioning: the National Action Programme to
combat Desertification (NAP 2001) and the National Watershed Management Plan
(1995). It is planned to reforest 15% to 20% of the area each year, but the current refor-
estation rate is only 9%. Eight years ago, the High Commission for Waters and Forests
adopted a Reforestation Master Plan which envisaged reforestation of 50,000 hectares
per year. The objectives were not achieved: at the end of 2004, the total reforested area
was 553,590 hectares, or 5.5% of the total forested area. One hectare requires between
6,000 and 10,000 dirhams and the resources allocated to reforestation fell from 200
million dirhams during the decade of the 1990s to 80 million in 2006.

Economic dimension of the forest

One hectare of temperate forest (or a Mediterranean forest well supplied with water)
can make annually 10 to 20 tonnes of dry biological matter, half of which is wood which
accumulates in the trees and half other matter following an annual cycle. “Normal”
Mediterranean forests are generally much less productive (1 to 10 tonnes of dry matter
per hectare per year).

The low productivity of the Italian forest (only 3 m® per hectare per year produced) and
the limited use of wood (some 10 million m3) places the country bottom in the European
rankings. This situation is in part determined by the relatively small average size of
forestry plantations (less than 7 hectares) which prevents optimal management. 65%
of the wood produced, of low quality, is used as an energy source. The production of
renewable energy from biomass, which accounted for 20% of renewable energy gene-
rated in 2004 at national level still covers only 2.5% of total energy needs compared
with a European average of 3.5%.

20 - With 90 inhabitants per km? (population density higher than the national average), 1 Tunisian in 10 and 1 rural dwel-
ler in 4 lives in a forest zone from which their resources, directly or indirectly, are chiefly drawn.
21 - Ministry of the Environment and Sustainable Development, National Report on the State of the Environment, 2006.
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In the countries of the North, although some revival of the use of firewood is likely,
using highly automated methods (briquettes), the higher average costs than in the forests
of other regions, which are more accessible and more productive, limits its development.
Furthermore, the Mediterranean region seems ill-suited to the development of powerful
second-generation biofuel or heavy wood-based biochemical chains.?? Conversely,
“niche” products could be developed.

In Italy, problems of a technical, economic and fiscal order are still holding back the
use of biomass as an energy source. The activation of short chains or local markets
should encourage development of this sector. In 2004, the quantity of bio-energy
produced in Italy reached 5,220 kilo tonnes oil equivalent (ktoe), of which 1,305 from
waste and 3,300 from firewood. In 2003, total bio-energy produced by the agricultural
and forestry sectors was 434 ktoe and 1,153 ktoe respectively.

The lack of continuity in the Italian wood production chain makes the sector highly
dependent on imported foreign wood, the effect of which on the trade balance is only
offset by the high level of exported finished goods (furniture). The share of forestry
production in the primary sector is still extremely marginal. During the last twenty
years, the average value of raw timber production was only just over 1% of total produc-
tion in the primary sector and 1.45% of its added value. Wood transforming enterprises
represent 3.7% of the sector and are small-scale (3-4 employees). However, although
labour productivity is modest, the wood industry is still inseparable from the highland
rural economy. It offers many interesting development possibilities linked to clean
technologies.

In Turkey, it is a very important sector: 14.7% of the national population and 49.5% of
the rural population live in forest villages. Some 50% of wooded areas in Turkey are
productive forest (10,225 million hectares), the rest consisting of degraded forest and
grazing. During the last fifteen years, State forests have produced an average of 7 million
m3 of industrial timber per year. Each year, 111 million dollars are invested in the sector
(Konukcu, 2001) (779 watchtowers, fire fighting teams whose numbers are doubled in
the risk season, 142,776 kilometres of forest roads, 8,899 kilometres of fire-breaks...).

Forestry resources also play a strategic role in protection and development of the
environment, biodiversity, the hydro-geological system and landscape and alleviation
of climate change. Although hard to evaluate in economic terms, these functions
determine the multi-functional nature of the forest heritage. Forest management is
increasingly oriented towards service activities and the adoption of sustainable manage-
ment practices. Spanish forestry systems are generally multifunctional, with a clear
predominance of ecological and protective functions in the Mediterranean zone where
productivity is actually very low. But although the profitability of direct production is
low, the environmental importance of its wooded areas in the broad sense is very great.
In certain cases, however, this low profitability has led to the abandonment of agriculture
and farming practices, which led to deficient forestation patterns by affecting their
environmental functions and threatening their survival in the face of the spread of
diseases and fire.

22 - 400,000 tonnes of biofuels were produced in France in 2004. The Agricultural Orientation Act and the Energy Orientation

Act envisage a 7-fold increase in areas devoted to energy crops which accounted for 301,000 hectares in 2004, but prob-
ably not in the Mediterranean part.
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Resilience of the environment, degradation and fires

The wooded Mediterranean ecosystems have demonstrated great resilience in the context
of the stable climatic conditions of past centuries. They were then capable of returning
to their previous state in a few decades (fifty to one hundred years for forests, ten to
thirty for scrubland — maquis and garrigue), even after a major disturbance such as fire
or temporary cultivation.? Today, a state of dynamic equilibrium has been established
between fires and the natural reconstitution of the wooded areas after a fire. When fires
are not too frequent, this equilibrium is to the benefit of the wooded areas which are
expanding in the majority of countries of the Northern shore due to the decline in
agricultural, pastoral and forestry pressures. What will happen in the future, when the
fire risks are higher and difficulties of regeneration greater? Controlling major fires will
be both more vital and more difficult. Some recent facts are alarming: 200,000 hectares
burned in Greece during the summer of 2007, 300,000 hectares of forest burned in
Portugal in 2003, a heat wave year, but which could seem normal by the end of the
century (Plan bleu, 2008b).

Spanish forests are faced with a high risk of fires, which could be reduced if the treatment
of forest plantations was improved by developing sustainable forest management,
exploitation of biomass or traditional livestock farming practices. Livestock farming
and exploitations of certain species traditionally well suited to their original environment
have become beneficial practices which contribute actively to the clearing of undergrowth
and thickets. It helps to prevent forest fires, with a positive effect both on the vegetation
of hillsides and control of self-propagating plant species in natural pastures and fallow
land, thanks to the selective pressure exerted on particular herbaceous species.

The Greek forest, which covers 20% of the national territory, chiefly in the uplands,
offers a converse example of appropriate management. Essentially state-owned, it is
governed by a restrictive legislative principle, limiting the possibilities of exploitation.
Such a situation, allied to a lack of maintenance, has led to high exposure to the risk of
fires which regularly ravage the national forest heritage, and the situation has been
growing worse in the last ten years (1999, 2003, 2007).

Data from the Conecofor monitoring programme on the state of the Italian forests also
shows a worrying situation: from the 255 observation points (7,000 trees) defoliation
has been detected in 40% of cases. Data for the last ten years show severe defoliation in
18% of trees in 1993 and 36% in 2004. The time series of forest fires since 1980, despite
major fluctuations due to climatic conditions, shows a slow reduction in the areas
concerned. On the other hand, there was an increase in the number of fires which seems
to have stabilised very recently. In 2005, 8,000 new fires were recorded and 47,500 hectares
burned according to the Italian Forestry Service (Corpo Forestale dello Stato, 2006). In
Italy, the lack of strategic planning, problems of eco-friendly forest management and
the abandonment of pastoral and production activities due to the exodus of upland
dwellers are considered to be the chief causes of the problems of preserving forest
biodiversity.

23 - If a forest burns on average once every hundred years, it will grow back as forest. But if it burns every twenty years, it
will degrade into dry grassland. Conversely, if scrubland does not burn for fifty years, it will spontaneously and naturally
be transformed into forest. The only phenomenon which is irreversible over a century is massive erosion. This occurs
fairly rarely after a fire, but much more frequently in the case of clearing and ploughing of steep hillsides.
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In Turkey it is considered that it was ancient practices of rural communities which led
to over-exploitation of natural resources: 50% of the causes of degradation are attributed
to them. Over the period 1963-2004, 1.9 million hectares have been reforested. Parallel
to this, despite these efforts, 528,000 hectares of forest perished to fire and 473,000
hectares of land were excluded from the forest regime as a result of various laws. Turkish
legislation does not grant amnesties for crimes against the forest. With the aim of
preventing forest fires, the State has taken steps to raise public awareness, improve the
structural organisation and strengthen the capacities of administrations and technical
services.

Despite these increasingly numerous fires, the forest is showing a net gain in all the
countries of the northern shore by the natural process of vegetation without the need,
other than in exceptional cases, to reforest artificially after a fire. This spread of generally
very overgrown wooded sectors, on the other hand, explains the increased number of
fires. Prudent management of the forests and wooded areas is therefore more necessary
than ever.

The forest and the test of climate change

The question is to what extent will the remarkable resilience demonstrated by wooded
areas in the face of a known climate continue in the case of global climate change which
is likely to be unfavourable for vegetation throughout the Mediterranean Basin and
especially the arid and semi-arid zones. The rise in maximum summer temperatures,
the lengthening of the dry season and the higher probability of seeing several dry years
in succession will increase plant mortality. The regeneration of wooded ecosystems will
thus become more difficult and chancy. It will only occur properly in wet years or, rather,
a succession of wet years, which will become increasingly rare. Conversely, old trees will
survive even longer as they will have a large root system spreading through a vast volume
of soil. In this way they can form seed reservoirs allowing them to wait through the long
dry years until wet years propitious to regeneration return. With climate change, however,
the risk of drought will continue to worsen and with that, the risk of fire

From the point of view of the distribution of species, especially insects, the effects of
the recent warming of the last twenty years can be observed and could be reinforced in
the future. In France, the face of the forest could change notably between now and 2100.
According to a study by the National Institute for Agronomic Research (INRA) and
Météo France, an increase of 2 °C in the average temperature would result in a tripling
of areas under Mediterranean species such as the olive, holm oak and various species
of pines. However, it would be the umbrella pine of the Landes and certain species of
the South-West which would show the most spectacular advance.

While the forest may have much to fear from current changes in the climate, it should
nevertheless be pointed out that it is a useful source of carbon to prevent the greenhouse
effect. However, its role is relatively limited due to its low primary productivity, the
scant accumulation of carbon in their soils and the increased risk of fire against a
background of rising temperatures and decreased precipitation (in France, 14 million
tonnes of carbon stored annually by the forest and 3 billion tonnes in the soil).
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Haro?4 for bio!

The specific biodiversity of the lands bordering the Mediterranean and the large number
of native species make the region a hot spot of global diversity. The diversity of landscape,
which is the product of human occupation, the history of the region, the interlacing of
agricultural land, pasture or woodlands and the changes in use over time, is also exception-
al. Fires, paradoxically, provided that they remain small scale (a few hectares at most)
tend to play a positive role, by maintaining open pioneering spaces in the mosaic.

I Map 3 - The Mediterranean, sanctuary of world biodiversity, 2005

Zones with high level
of endemic species (rate) :

- Over 20%
I:] 10 to 20%

— Bioclimatic
limit of the

Mediterranean
Region

Source : Blue Plan from F. Médail and P. Quézel, “Hot-Spots Analysis for Conservation of Plants Biodiversity
in the Mediterranean Basin”, Annals of the Missouri Botanical Garden, 84 (1), 1997.

Climatic and human pressures

In the hardest climatic conditions, certain species could draw on their genetic diversity
to adapt and their populations could evolve in situ and survive. Despite these possibilities
of evolution, it is highly likely, in the course of the century, that we will see major shifts
in the geographical ranges of the majority of them due to climate change. Each species
will essentially keep the same pluviothermic area.

Situated essentially in the desert and partially in the lake zones (wetlands) in the North
of the country, Egypt’s natural spaces are characterised by their aridity but also by specific
and fragile fauna and flora. The lake zones represent 25% of the Mediterranean wetlands
and a unique ecosystem which shelters several aquatic species (Agrawala et al., 2004).
These environments are also an important natural habitat for numerous species of birds

24 - “Haro” is a term which designated a legal protest with suspensive effect which had currency in the past, whereby one sum-
moned a person to appeared forthwith before a judge to complain in law in an action for civil damages which one clai-
med to have suffered.
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and a migration corridor for birds from the North of Europe to Africa. Climate warming
will increase the vulnerability of this ecosystem, as the rise in water temperature will
seriously upset the natural environment.

In the case of Egypt, as elsewhere, climatic and human pressure combine together, such
that the limits of resilience of Mediterranean ecosystems could be exceeded and irrevers-
ible changes could be unleashed. One of the best ways of combating the disastrous
consequences of climate change, beyond the Kyoto Protocol, is to avoid this cumulative
effect and thereby reduce the human pressures. According to the Egyptian national
environment report, the principal factors in the destruction of ecosystems and threat
to biodiversity are illegal hunting of the numerous migrant birds and certain rare species
of gazelle, over-exploitation of plant resources and pollution caused by man which
affects the wetlands and certain desert areas through tourist activities. Through its
Ministry of the Environment (created in 1997) and the National Environment Agency
(created in 1982), in addition to all the international conventions in the field of environ-
ment (biodiversity, climate change and desertification) Egypt drew up a strategy for the
preservation of natural resources and biodiversity in natural areas. It is organised along
four traditional lines: establishment of a system of management of natural resources,
strengthening of scientific, technical and institutional capacity, mobilisation of all the
actors, especially those of civil society, and strengthening and adaptation of the legislative
framework to local conditions.

For its part, France ratified the Convention on Biological Diversity in 1994 and in 2004
adopted a national strategy for biodiversity which involves the implementation of
sectoral action plans in favour of biodiversity. An action plan for agriculture was
established to strengthen positive convergences and limit contradictions between
biodiversity and agriculture so as to meet the challenges of maintaining profitable
agriculture, protection and management of the environment and balanced and
sustainable development of rural areas. To achieve this objective, the plan focuses on
partnerships. Farmers must take these actions in conjunction with local actors, private
business, associations and civil society in general

Five main orientations are proposed to improve the integration of biodiversity in French
agricultural policy and in practices in the field: encourage farmers and their partners
to take account of biodiversity in their local projects; spread farming practices which
favour biodiversity and improve those which have a negative impact; protect and reinforce
the diversity of genetic resources for agriculture and food; monitor the evolution of
biodiversity in rural areas in conjunction with farming practices; strengthen awareness
and capacities of actors in the agricultural sector, education, research and training to
improve the relationship between agriculture and biodiversity.

The impact of agriculture on biodiversity

Between 1993 and 2003, a reduction of 600,000 hectares of pasture can be observed in
France while cultivated areas increased by only 60,000 hectares. This phenomenon is
cause for concern as it leads to the closing down of landscapes in highland areas, an
increase in fire risk in the Mediterranean and affects biodiversity. On the other hand,
the provisions on “wildlife” set aside land and the requirement for strips of grass in the
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name of conditionality contribute to the preservation of areas favourable to wildlife,
allow control of certain animals and insects harmful to crops, prevent the current decline
in the index of abundance of species of birds common in agricultural areas. Furthermore,
an increase is recorded in the diversity of varieties grown: in 1996, five varieties covered
70% of the area under soft wheat, while in 2001, the same proportion was covered by
fourteen varieties.

The Italian peninsula is characterised by a wide biodiversity due to the immense variety
of its habitats, in large part related to agriculture. Agricultural areas with a high natural
value cover some 2.8 million hectares of UAA, or 21% of the agricultural area including
forest areas with a high natural value. They are mainly concentrated in protected areas
(including Natura 2000) which account for 20% of the national territory. Of these areas,
20% to 25% concern meadows and grazing especially. Agriculture, when linked to agro-
forest areas with a high natural value and especially Natura 2000 areas, plays an important
role in the preservation of biodiversity, the structure of traditional Italian landscapes
and diversification in the rural environment.

This situation is not exceptional. In Spain, the Natura 2000 network covers an area of
some 11.5 million hectares,?® which is equivalent to almost a quarter of the national
territory and includes 24.5% of forest zones. According to data for 2005, the UAA within
Natura 2000 accounts for approximately 24% of the total UAA (or 6 million hectares)
and 18.2% of the corresponding network of agricultural habitats which depend on
extensive agricultural practices. In Spain, therefore, protection of biodiversity seems to
be taken into account in the elaboration of programmes and measures concerning the
agricultural sector and rural areas. Agriculture and livestock contribute directly to the
protection of areas designated as of great environmental value, the only possible
alternative to other economic activities in the secondary and tertiary sectors (which
sometimes have damaging effects on the environment).

In the framework of rural development, agro-environmental measures, compensation
payments and forestation of agricultural land also meet the objective of protection of
biodiversity and habitats of Community interest. These measures were introduced in
Spain in the framework of a global rural development strategy, directed towards a model
of sustainable and multi-functional agriculture and a model of protection of the
ecological heritage. Over the period 2000-2006, the budget for this aid was 1,194 million
euros (of which 65% was financed by the EU for Objective 1 Zones and 40% for other
zones). In order to push farmers to fulfil these conditions and make things easier for
them, the Ministry of Agriculture drew up a “Guide on Conditionality” in which the
forms for each aspect mentioned can be consulted.

Despite that, all the international studies show a general decline of biodiversity in all
its components (genetic diversity, diversity of species and ecosystems). In spite of its
fundamental importance and the services provided by ecosystems, human activities are
leading to its loss at an unprecedented pace, up to 1,000 times the natural rate of loss
of species. The biggest culprit over the last fifty years has been the transformation of
habitats, chiefly due to the conversion of natural and semi-natural ecosystems into

25 - This figure is close to 13 million hectares if marine zones are included.
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agricultural land. The concentration of nutrients, especially nitrogen and phosphorus,
largely from fertilisers and agricultural effluents is one of the principal drivers of change
in terrestrial, freshwater and coastal ecosystems (UNEP, 2008).

Climate change will become in its turn one of the chief culprits of the loss of terrestrial
biodiversity and a serious challenge for agriculture which, to adapt, will need to resort
to the genetic diversity of crops and livestock, services provided by other components
of agricultural biodiversity and alternative solutions. In this regard, aromatic and
medicinal plants could offer a promising alternative for the rural areas of Morocco.
Estimated at between 500 and 600 species, exploiting them could allow the export of
1,000 tonnes of essential oils and other extracts and some 400 tonnes of dried herbs.
Currently, demand for products exported in the form of dried plants for the herb trade
and food flavourings has spread from France to the United States, Japan, Spain,
Switzerland and Germany. There is considerable potential for the development of two
systems of production of natural and spontaneous plants. Their use for medication,
conservation and flavouring of foods is entrenched in society. In regions where vegetal
resources are found, they serve as a lever for local development, provided that growing
this kind of crops can surmount the difficulties of a technical and organisational nature,
starting with education and training in the sustainable management of natural resources.

Protecting biodiversity

With an index estimated at 0.55 against a European average of 0.43 and a maximum of
0.59, the level of biodiversity in Greece is one of the highest in the European Union.
There are two reasons for this. Firstly, human intervention has been relatively benign
up to now and, secondly, most of the ecosystems are situated, due to the geomorphology
of the country, in mountain areas, thus contributing to the maintenance of this
biodiversity.

Prior to the introduction of the Natura 2000 network by the European Union, protected
zones accounted for only 3% of the Greek national territory. Unlike other European
countries, they were all incorporated into the Natura 2000 network which, in 2006,
covered 19.1% of the total area of Greece. This high figure can be explained to a large
extent by the fact that the programme was seen at local level as an opportunity to finance
management of natural resources. However, of the 359 zones classified Natura 2000,%
only 27 have established management authorities.

Tunisia displays a great diversity of terrestrial ecosystems in bioclimatic and geographical
terms. It has more than 250 wetlands, natural or artificial, not including upland dams
and lakes. To protect these vulnerable ecosystems, Tunisia has created a network of
protected zones composed of 8 national parks and 16 nature reserves, as well as 3 other
protected zones, currently being developed”.?” With a percentage of protected areas
(indicator AGR_C17) of 10.6% in 2006, the objective of the MSSD up to 2010 (10% of
ecosystems granted the status of protected area) has already been achieved in Tunisia.

26 - Of the 359 Natura 2000 zones approved by Decision 2006/613/EU, 239 have the status of Community interest zone,
151 are special protection zones, and 31 have dual status.
27 - Ministry of the Environment and Sustainable Development, Etat de I'environnement, 2006.
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I Table 6 - Protected zones in Greece

Number of zones Area (ha)
Fully protected natural zones 2 748
Forests of aesthetic quality 19 32506
Nature reserves 5 4323
Classified natural sites 51 16840
Wet biotopes (Ramsar) 11 167301
ac::ietz ;Zheduled as World Human 9 34087
Biodiversity reserves 16 22261
Total 346908
Natura 2000 Zones (in 1998) 264 2200000

Source: Ministry of the Environment, Planning and Public Works.

Protection of natural sites in Tunisia

Among the protected areas in Tunisia, the Ichkeul natural ecosystem in the North of the
country is registered under three international conventions. This national park was subject
to a number of pressures from the early 1990s to 2000, with a slowdown in inflows of fresh
water into the lake and a reduction in the area of marsh due to agricultural development
works which increased the salinity of the waters, the degradation of the park’s ecosystems
and a decline in the number of migrating birds wintering on the lake. The combined efforts
of all the stakeholders managed to restore the balance of the ecosystems and rehabilitate
the park. In July 2006, it was removed from the list of world heritage natural sites in danger
and its many functions were restored: environmental, economic, social, tourist, cultural
and leisure. It is now one of the three national parks which have a development plan to
consolidate sustainable management of these protected zones. In 2006, the Tunisian
Government also carried out a census of over 80 natural sites which will progressively
become the focus of protection programmes as a special natural site.

. /

With 11 national parks of which 4 are biosphere reserves, 5 natural reserves, 4 hunting
reserves and 5 cynegetic centres and 26 Ramsar (wetlands) sites, Algeria has 11% of
protected areas out of the national territory. By 2010, the country plans to create 4
national parks with an area of 620,000 hectares, 5 natural reserves with an area of 500,000
hectares and 10 livestock centres.?® Morocco, for its part, has a total of 113,156 km? or
16% of protected areas spread between national parks, biosphere reserves and biological
reserves (cf. table 7).

In Turkey, this indicator increased by almost 76% over the period 1990-2004 continuing
to grow at a rate of 5.16% in 2004. In Spain, it rose from 4.4% to 10.2% between 1990
and 2005.2 In Italy, it is 10%.

28 - Ministry for Development of the Territory and Environment, Rapport national sur I'état et I'avenir de I'environnement, 2003.
29 - MAPA, Facts and figures on agriculture in Spain.
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I Table 7 - National parks, biosphere reserves and biological reserves in Morocco

Parks Situation Date of creation Area (ha)

Toubkal High Atlas 1942 38000

Tazeka Taza 1950 13737

Souss Massa Agadir and Tiznit 1991 33800

Iriki Zagora and Tata 1994 123000

Al Hoceima Al Hoceima 2004 48460

Talassemtane Chefchaouen 2004 58950

Ifrane Ifrane 2004 51800

Eastern High Atlas Errachidiaand 2004 55252
Khenifra

Knifiss Tan Tan and 2006 185000
terfaya

Total 607999

Biosphere reserves

Arganier Biosphere Reserve (RBA) South-West 1998 2500000

Biosphere Reserve of the Oases of Oases of Southern

Southern Morocco (RBOSM) Morocco 2000 7200000

Intercontinental Biosphere Reserve of | Tingitane 1000000

the Mediterranean (RBIM) Peninsula

Total 10700000

Biological Reserves

- Mehdia (South-

Sidi Boughaba Reserve West of Kenitra) 1974 650

Merja Zerga Biological Reserve 70km _North—West 1978 7000
of Kenitra

Total 7650

Source: High Commission for Water, Forests and Combating Desertification.

The over-exploitation of the vegetal cover and the drying out of certain wetlands have
endangered Egypt’s natural spaces. However, since the late 1980s, the public authorities
have introduced a protection policy whose chief instrument is the creation of natural
reserves. Today, 24 reserves covering protected areas, or 10% of the national territory
(it is planned to achieve 17% by 2017)% are distributed as follows: 10 in wetlands, 10 in
desert zones and 4 in geomorphological zones (zones with rocky formations). Censuses
carried out in the last ten years have helped in drawing up an inventory of different
animal and plant species: 850 species classified as very rare and 567 species classified as

30 - Egypt Yearbook, 2006.
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Table 8 - Proportion of protected areas out of the total area of Turkey 1996
to 2004 (%)

1995 1996 1997 1998 1999 2000 2001 | 2002 = 2003 2004

3.4 3.6 3.61 3.65 3.70 4.72 4.72 4.90 4.96 5.16

Note: These values differ (sometimes considerably) from those from international sources due to the definitions and classifica-
tions used, the legal status concerned or whether or not marine areas are included.

Source: Ministry of the Environment and Forests.

rare are in danger of disappearing. They also showed up gaps in the knowledge of some
ecosystems and the need for information systems and databases.

Egypt has launched several projects for the census and protection of the genetic heritage,
the most important of which since 2004 are:

> aproject on the protection of medicinal plants which involves carrying out a census
of local plants, practices and uses, establishing a database and drawing up an inventory;

> aproject for a gene bank, the purpose of which is to take stock of and conserve the
genetic heritage of local plants which are disappearing.

I Table 9 - Census of animal and plant species in Egypt

Category Number of species

Animal plankton 980

Arachnids 440

Insects 10000

Mammals 132

Reptiles 91
515

Birds Including 153 rare species and 17 species on
the verge of extinction

Corals 276

Sponges 73

Fish 793

Molluscs 552

Aquatic plants in the Mediterranean 900

Aquatic plants of the Red Sea 13

Aquatic plants on the Nile 534

Desert plants 765

Plants specific to Sinai 527

Source: Ministry of the Environment, Report on biodiversity and natural reserves in Egypt, July 2006.
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In Tunisia, the creation in 2003 of the National Gene Bank is a key component of the
protection of vegetal and animal genetic resources. It came into operation in 2007, with
valuable scientific equipment and a storage capacity for 200,000 samples. Its activity is
centred around a network of groups in biological gardens where the number of species
planted increased considerably between 2004 and 2006. The project is accompanied by
an inventory of vegetal and animal species, especially those in danger of extinction,
such as certain varieties of pear, the Slougui dog, the Mogod horse, the Nejdi cow, as
well as the elaboration of the (third) National Report on Biodiversity, giving effect to
the provisions of the United Nations Convention on Biodiversity and a major awareness
raising programme on protection, sustainable development and the value of components
of biodiversity. Several other countries have drawn up an inventory of vegetal and
domestic animal resources (indicator AGR_C18). These include France and Algeria,
where part of the available data was compiled by a research team. A 21-volume inventory
of the entire Algerian biodiversity was produced as a result of their work.

Since the adoption in 1990 of a law on the protection of vegetal genetic resources in
Greece, an inventory of vegetal genetic resources has been regularly updated by the
National Agronomic Research Institute, Thessaloniki. The corresponding gene bank is
being created and from 1995 to 2005, thanks to field work carried out throughout the
country, the number of species listed rose from 7,220 to 10,650. The national programme
for the creation of a gene database, financed by the operational programme for
agricultural development 2000-2006, envisaged that a considerable number of missions
would be carried out up to 2007, the objective being to record a further 4,000 species.
Various institutions (universities and others) are also participating in the collection and
maintenance of species. By way of example, the Cereal Institute, Thessaloniki has a
collection of 1,582 Greek samples relating to 57 types of cereal, and the Vine Institute,
Athens has an almost complete collection of Greek vine varieties (567).

In accordance with the Red List of Threatened Species of the International Union for
Conservation of Nature (IUCN), the country has introduced, under the direction of
the Hellenic Zoological Society, an inventory of species financed by the Operational
Programme for the Environment. This list classifies the 645 species identified accor-
ding to their risk of extinction. The categories are as follows: Extinct (1 species); Extinct
in the Wild, Critically Endangered (17 species), Endangered (25 species), Vulnerable
(53 species), Near Threatened (64 species) and Least Concern (444 species). Two addi-
tional categories concern species for which data is deficient or which have not been
evaluated for lack of data (41 species). Despite this progress, it is estimated that only
animal species (25%) are known, while very little reliable data have been collected on
micro-organisms and fungi, and only 700 animal species and 900 plant species are pro-
tected by law.

Research into preservation of natural resources is undertaken by agronomic and
environmental schools or departments of universities and the National Agricultural
Research Foundation and its various specialist research centres (Cereal Institute, Vine
Institute of Athens, Institute of Olive and Subtropical Plants of Chania, Institute of
Forest Research, Institute of Mediterranean Forest Ecosystems, etc) under the aegis of
the Ministry of Rural Development and Food. They participate in various national and
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European research programmes (EU-LIFE Nature, Interreg, Natura 2000, etc.) which
offer the possibility of drawing up inventories and databases, organising a large number
of exploratory mission throughout Greece and carrying out research work aimed at
making more of genetic resources, such as the programme for the maintenance and
promotion of the flora of the Balkans, financed under the Interreg 1A programme.

Several Greek university laboratories are involved in the Natura 2000 programme and,
under this umbrella, between 1994 and 1999, undertook a census, evaluation and
mapping of Greek ecosystems, flora and fauna. The creation of regional universities
allowed the development of new departments which play an increasingly active role in
research into preservation of biodiversity. Unfortunately, budgets for research are not
growing at the same pace. The national budget allocated to research into protection and
management of the environment, it is true, increased almost threefold between 1995
and 2006 but its share (about 4.5%) has not increased. While research related to
protection of natural resources and biotopes now accounts for 11% of environmental
research compared with 5% in 1995, the share of that related to water resources fell over
the same period from 19% to 9%.

Spain is particularly committed to conservation of biodiversity. It has equipped itself
with an inventory of genetic resources of plants and domestic animals and a programme
of conservation and utilisation of phytogenetic resources. In 1996, 13 of the 17 auto-
nomous communities kept collections in the form of a germplasm bank, with the
Phytogenetic Resources Centre of the National Institute for Agricultural and Food
Research (INIA) acting as depository of the basic collections and data centre. Other
bodies, such as the Higher Council for Scientific Research (CSIC) and the universities
keep such banks, with special mention of the horticultural bank of the Polytechnic
University of Valencia and the germplasm bank for autochthonous resources of North-
West Spain in the Biological Mission of Galicia (CSIC). There is now in Spain a National
Germplasm Bank of cultivated species and over 20 local banks devoted to specific crops.

Development models need adapting

A similarity can be observed in the evolution of agricultural production and practices
in all the countries of the Mediterranean. While the impacts in environmental terms
are more acute in the countries of the South and East, the causes, on the other hand,
are wholly comparable. The intensification of land during the second half of the
20th century is a general trend now accompanied by an equally shared objective of
reducing inputs and saving natural resources, especially water. Furthermore, the increase
in irrigated areas, in quantity and percentage, is linked more to the immediate availability
of resources than to the country’s level of development.

The difficulty of maintaining in quantity and quality or renewing soil and water resources
at the same rate as population growth affects both shores of the Mediterranean, despite
a panoply of measures to optimise practices and limit their impact on the environment,
such as the introduction of integrated cropping systems or conservation agriculture.
Losses of arable land and biodiversity or the persistence of pesticide residues are examples
which affect the whole region.
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Differences in terms of efficiency of production and agricultural equipment between
the countries of the North and those of the South and East should be highlighted. The
disparities in equipment levels are greatest in water management in irrigated lands. The
chronic shortage of water, of course, is not the prerogative of the SEMCs, but the
differences in progress in terms of efficiency are still considerable. Levels of consumption
of inputs (fertilisers and pesticides) set the Mediterranean countries apart, since those
of the countries of the North are 10 times higher than those of the countries of the
South and East, with the exception of Egypt and Turkey. A marked decline in the last
ten years in fertiliser consumption in the North and a slight reduction in the quantities
of inputs reported to the PIBA must not mask the efforts are still required. Finally, the
intensity of phenomena emphasised above are not measured on the same scale between
the countries of the North and the Southern and Eastern Mediterranean countries. In
the latter, certain critical thresholds have already been reached and the concept of
irreversibility accommodates the use of resources, often synonymous with non-renewal
of arid and semi-arid zones (fossil strata, salinisation of soils, loss of fertility...). These
effects differentiated between regions and ecosystems require specific policies capable
of acting without delay both on the current destructive processes and in support of
alternative endogenous processes.

Participation of local populations and sustainable manage-
ment of rural areas

In the early 1990s, a more participatory approach in development strategies and pro-
grammes succeeded decades of centralised decision-making involving a top-down
approach which did not involve local populations at any level of action, from design to
implementation and monitoring and evaluation. The generally promising results of the
first initiatives encouraged the extension of this participatory approach in the domain
of agricultural and rural development to urban development also in the framework of
local Agenda 21s.

In Tunisia, the Douar Development Plan (1994) in the North-West of the country is an
eloquent example. Previously, the Sylvo-Pastoral Development Office for the North-
West (ODESYPANO) was involved in development missions centred on the geographical
area, taking almost no account of the human factor. A research-action-training operation
with German cooperation took place in 4 phases; identification of the needs of the
population of each socio-geographical entity (or douar) and specific participation;
technical feasibility, contribution of experts; planning; return to the populations and
negotiation with the administration.

In Morocco, the Oued Lakhdar Basin Development Project,®* implemented between
1998 and 2004, was one of the first actions implemented in the framework of the National
Watershed Development Plan. The project tried out a participatory and partnership
approach to the sustainable small-scale management of natural resources, breaking
away from large-scale management, over a short period and institutionalising the pro-
cedures for participation at various local levels. Of the 40 douar development plans, 26
have been implemented. The population affected by the project was larger than originally

31 - Classed among the basins with the highest risk of erosion.
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planned (14,000 against 13,000 planned). 26 committees were set up, of which 16 were
subsequently converted into recognised local development associations (LDA). At the
end of the project, women had seats on the administrative boards of 7 LDA and the
autonomy of the local organisations created was confirmed by development initiatives
outside the scope of the project. The project was the starting point for a long-term
programme whose objective was to improve on a sustainable basis the living standards
of local communities and protect downstream hydro-agricultural facilities.

These experiences show both that the administrative approach on its own is not capa-
ble of managing this type of project and that a considerable task of education prior to
economic development is required. Indeed, the level of education of farmers is a key
factor in the success of projects which requires analysis of the question of collective
“intellectual” investment.

Strengthening education and development research

One of the findings emerging from national studies carried out in the framework of
the Ciheam/Plan Bleu partnership on Agriculture and Sustainable Development in the
Mediterranean is the incomplete, indeed absence of knowledge of phenomena of regional
importance which influence public policies and the evolution of societies. Indiscriminately
projecting knowledge acquired in the North is a trap that it is vital to avoid.

It is quite astonishing that more is not known about a question as important as desert-
ification. The evolution of policies from major works to programmes to combat exodus
and unemployment shows a combination of poverty and desertification the sole effect
of which is to drain funds under a minimalist approach incompatible with the participa-
tion of populations. The recent return to the land of a small farming family affected by
globalisation is further justification of the value of local networked observation of prior-
ity areas which observatories strive to identify. Making these observatories accessible to
communities would make them into more effective tools, as would linking their work
to that of agronomic research, for example into forests and water consumption, catch-
ment techniques, water storage rather than encouraging additional consumption,
changing practices.®

A return to greater pragmatism should at the same time refocus policies on longer-term
priorities, greater stability and a grounding in reality of the concepts used. One can legi-
timately question the place of research in support of this thinking and implementation
of the MSSD and, more generally, on the place of the whole system of creation and dif-
fusion of innovation, in which the baton has been taken up by the private sector in the
North but which is mostly non-existent in the South.

Integration of environment in public policies

One of the four general objectives of the MSSD is to improve governance at local, nation-
al and regional level through the introduction of instruments to allow stakeholder
participation, integrated local approaches and decentralisation of responsibilities. These
concepts are also those which have been applied in the framework of European

32 - Among them, conservation agriculture involves giving up ploughing, with the benefit of harvest residues which encou-
rage the revival of life in the soil, facilitate infiltration of water and limit run-off.
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Community actions in Italy since the late 1980s. The most innovative forms of public
intervention in sectors of the economy and society are due to the stimulus given by the
European Union in relation to national and regional policies. The Interreg, Leader,
Equal programmes, territorial covenants, etc., for example, through the introduction
of new tools, objectives, methods and procedures for intervention in the sphere of local
development. The impact of this type of initiative on national and regional institutions
for the implementation of national and regional policies is considerable, and highly
eloquent in that it brought to light weaknesses and shortfalls of administrations and
introduced modern ideas of public intervention.

With regard to rural development, these different methods of intervention at local level
share, as well as crucial financial support, an approach centred in research and innova-
tion. They operate within a well-defined area, adapted to the capacity of public finances,
use different management tools, consider the needs of agriculture as a priority, focus-
ing on rural problems rather than farms, involve local public and private actors and,
lastly, manage funds in a decentralised manner, i.e. decisions are not taken by central
government.

The decentralisation of the Spanish State and the application of the European Union
development policy have also put into practice the principles of subsidiarity and co-
management. This encouraged rural areas to take over the power of decision-making
and management which formerly was the exclusive prerogative of the State admin-
istration, and contributed to strengthening the structuring and creation of the socio-
economic fabric in areas which in the past had been somewhat fragmented. Nevertheless,
one cannot point to success in every area, given the diversity of situations and the
existence of certain negative aspects in the process of the emergence of democracy in
rural areas (Cefia, Gallardo et Ortiz, 2005).

Since 2000, rural development programmes have incorporated environmental objectives
in agro-environmental and forestry measures, eco-conditionality or the presence of an
environmental strategic pillar. The Sustainable Development Plan (SDP) was introduced
in the period 2001-2006 in the Los Alcornocales natural park, the third largest protected
area in Andalusia. It marked the transition from a sectoral and vertical approach to a
territorial vision of policies and horizontal coordination of activities, demanded the
commitment of regional government and took into account pre-existing local initiatives.
In this sense, the SDP is a participatory plan. Its success depends on the involvement
of local society in the zone of socio-economic influence of the natural park. In its own
way, it becomes part of policies for the protection of nature and the countryside,
management of natural resources and sustainable development. The process has been
supported by leading research, thanks to links between universities, research centres
and local production. The ultimate goal of the SPD was to improve the standard and
quality of life of the population in the zone of influence of the natural park in a way
that was compatible with protection of the environment, considering the protected
natural area as a major asset in the development of the local economy.
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CHAPTER 2

REVISING WATER STRATEGIES

Gaélle Thivet (Blue Plan) and Mohamed Blinda (Blue Plan)

In the countries bordering on the Mediterranean water resources are limited and
unevenly distributed in terms of space and time. Three countries — France, Italy and
Turkey — alone account for half of total rainfall, whereas the countries in the South
together receive only one-tenth of the total volume. Twenty million Mediterraneans do
not have access to drinking water, particularly in the rural areas in the countries in the
South and East.

The context of growing shortages in part of the region and the uncertainty in connec-
tion with climate change make it all the more necessary to adapt water management
and sectoral policies, to manage the various uses of water more efficiently, and to use
resources more economically and to optimal advantage in order to meet the needs of
the populations and current and future development needs. From this point of view,
irrigated agriculture, which is the primary water consumer, holds the greatest poten-
tial for economising water consumption in the Mediterranean region. As a means of
“sharing” water resources, which are unevenly distributed throughout the world, par-
ticularly in the Mediterranean region, strategies for importing virtual water in connection
with international trade in agricultural commaodities could also help to cope with water
crises and shortages in that region.

Trend in agricultural water demand incompatible
with the trend in available resources

Irrigation, the primary water consumer, rapidly expanding

Of all water consumers in the Mediterranean, irrigated agriculture consumes the largest
volume: having to contend with a precipitation deficit and growing export demand
and/or demand in the southern and eastern countries, it is one of the main driving
forces behind water demand: it accounted for 64% of overall demand in 2005 (45% in
the North and 81% in the South and East).

Total water demand is defined as the total volume of water needed in order to satisfy
the needs of the various users: agriculture, for irrigation purposes, domestic users,
industrial users, and so on. It is the sum of water abstractions from resources (95% of
the total), non-conventional production (desalting, reuse of treated wastewater, etc.)
and water imports, and it differs from final water consumption by users in that it also
includes all water losses during transport and use.
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