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1- INTRODUCTION

There’s a whole world in a cork stopper

Cork oak landscapes cover approximately 2.7 million hectares of Portugal, Spain,
Algeria, Morocco, ltaly, Tunisia and France. As well as providing a vital source of
income for more than 100,000 people, these landscapes also support one of the
highest levels of biodiversity among forest habitats, including globally endangered
species such as the Iberian Lynx, the Iberian Imperial Eagle and the Barbary Deer.

Cork is a truly sustainable product — it is renewable and biodegradable. Cork
harvesting is an environmentally friendly process during which not a single tree is cut
down. The bark renews itself ready for the next harvesting.

Over 15 billion cork stoppers are produced every year and sold worldwide to the wine
industry. These stoppers are processed from bark harvested from cork oak
woodlands that have existed in the Western Mediterranean for thousands of years.

Cork for bottle stoppers accounts for almost 70% of the total value of the cork
market. The wine industry thus plays a vital role in maintaining the economic value of
cork and the cork oak forests.

The increase in the market share of alternative wine stoppers, specifically plastic
stoppers and screwtops, could reduce the economic value of cork lands therefore
leading to conversion to other uses, abandonment, degradation, and finally loss of
one of the best and most valuable examples of a human—nature balanced system.
Because the forests have an economic value to local communities, people care for
the forests. This helps maintain their environmental values as well as reducing the
risk of fires and desertification.

Unless the commercial value of cork stoppers is maintained, and especially demand
for cork stoppers, there is a risk that the Western Mediterranean cork oak landscapes
will face an economic crisis, an increase in poverty, an intensification in forest fires, a
loss of irreplaceable biodiversity and an accelerated desertification process within
less than 10 years, according to the worst case scenarios.
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2 - WHAT IS CORK?

Cork is formed by the phelogen (also called cork cambium) that is located in the
outer bark of the cork oak. It is a one-cell layer with the capacity of cell division, that
surrounds the tree stem and branches as a continuous cylindrical envelop . The
phelogen forms numerous layers of cork cells to the exterior (and a few layers of
another tissue, pheloderm, to the interior), each phelogen mother-cell producing a
row of radially aligned cork cells.

Figure 1. Cross section of a cork oak stem, showing the different layers.
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The cork may be easily stripped off from the tree, by separation at the phelogen. This
is done when it is physiologically active in late spring and early summer because the
cells are turgid and fragile, and tear without damage to the underlying tissues. The
cork oak responds by regenerating new phelogen a few millimetres inside the phloem
that quickly starts its activity of forming new layers of cork to the exterior, thus
restoring this protective barrier.

This process is repeated whenever the cork layer is removed. It is this characteristic
of the cork oak that allows the sustainable exploitation of cork during the tree's
lifetime by the periodical removal of the cork layers when they have attained a
thickness enough to make a wine stopper (between 9 and 12 years) (Pereira &
Tome, 2004).
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3. WHERE DOES CORK COME FROM?

Cork oak trees exist within cork oak landscapes, which are mosaics of habitats
comprising diverse mixed forest types such as holm oak and deciduous oak species,
stone and maritime pines, wild olive trees, maquis and rich pastures.

Cork oak landscapes extend over an area of almost 2.7 million hectares (ha), in
seven countries: Portugal; Spain; Algeria; Morocco; Tunisia; Italy and France. In
Spain and Portugal the cork oak landscapes are often dominated by a unique silvo-
pastoral system shaped by humans, combining open woodlands with more or less
dense tree-cover, high quality pastures and rotation crops. These are called montado
in Portugal, and dehesa in Spain. These cork oak habitats (natural landscapes,
dehesa and montado) have been ranked among the most valuable in Europe and are
listed in the EC Habitats Directive.

Figure 2. Approximate cork oak (Quercus suber) distribution. H Bohbot, J Aronson & C.
Fontaine CEFE/CNRS, Montpellier, 2005. Carried out in the context of the EU funded CREOAK
programme: QLRT2001-01594
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4. WHY ARE CORK OAK LANDSCAPES IMPORTANT?

Cork oak landscapes have proven biodiversity, environmental and ecological values.

These landscapes are one of the best examples in the Mediterranean for balancing
conservation and development for the benefit of people and nature. They sustain rich
biodiversity and traditional livelihoods, provide opportunities for development in
economically and socially disadvantaged areas, and play a key role in ecological
processes, such as water retention, soil conservation or carbon storage. (Montero
and Torres, 1993).

Biodiversity values

The Mediterranean is one of the 25 global ‘hot spots’, characterized by a high level of
species diversity (Myers & al, 2000).

It has 13,000 endemic plant species, the second highest number in the world after
the tropical Andes (Birot, Merlo & Paiero, 2005). Mediterranean forests contain 150
endemic (exclusively native to a place or region) tree species (Quezel et al., 1999).
The cork oak is one of them.

In cork oak landscapes, plant diversity can reach a level of 135 species per square
metre, and many of these species have aromatic, culinary or medicinal uses. Animal
diversity is also high. Cork oak landscapes are important for the most charismatic
and threatened species in the Mediterranean (Table 1), and a large number of
migratory and wintering birds from Northern Europe, including virtually the entire
European population of common cranes. They also contain a rich diversity of fauna,
including endemic spiders, spade foot toads, geckos, skinks, vipers, mongoose, wild
cats, roe deer, boars, Barbary deer and genets.

Cork oak landscapes are particularly well adapted to the harsh Mediterranean
climate and soil conditions, supporting high biodiversity levels and sustainable
economic activities (WWF MedPO and ERENA.) This makes their maintenance and
protection crucial, and means that biodiversity conservation cannot be separated
from economic and social development (Birot, 2005).

Cork oak landscapes include a number of tree species such as other oaks (holm oak,
Afares oak, etc.), pines, ash and smaller species such as strawberry trees. The fertile
undergrowth is commonly populated with heathers, leguminous plants, rockroses and
herbs. The forests contain more than 30 species of brackens, some of which are very
unusual, such as Psilutum nudum, Culcita macrocarpa, or Pteris incompleta. Cork
oak micro-flora are numerous and contain many species of fungus.
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Table 1. Key examples of threatened species found in the Mediterranean cork oak landscapes.

Species Estimated numbers

Iberian Lynx (Lynx pardinus) Fewer than 100 (not counting cubs of the
year)'

Iberian Imperial Eagle (Aquila adalberti) 150 breeding pairsii

Barbary Deer (Cervus elaphus barbarus) Found only in North West Tunisia and North
East Algeria.
No available estimate of number of
individuals.

Black Vulture (also known as Cinereous 1,050-1,150 breeding pairs in Spain (based

Vulture) (Aegypius monachus ) on Tucker & Heath (1994)"
800 breeding pairs in Spain (based on Castro
& al, 1997)"

Black Stork (Ciconia nigra) A total estimate for Spain of 350-400

breeding pairs’

Millions of wintering birds from northern Europe, including the European population of
common cranes, shelter in cork oak landscapes.

The forests, dehesa and montado play an important role for migratory birds. The
majority of birds migrating through the Gibraltar Straits come from western Europe.
Storks, kites, vultures, buzzards, booted- and short-toed eagles gather at bottlenecks
where thermals enable them to gain great height and cross safely to the opposite
shores. For this reason, the Straits of Gibraltar, together with the Straits of Messina
and Bosphorus, are the main crossing points for hundreds of thousands of soaring
birds moving into Africa. The cork oak forests near the Straits (Los Alcornocales
Nature Park, Spain, and North of Morocco) therefore occupy a strategic position in all
these movements.

Los Alcornocales Nature Park is situated in the heart of Andalusia, beside the Costa
del Sol, Spain. More than 600,000 soaring birds were observed in five observatories
in the south of Los Alcornocales between July and November 2005 (Junta de
Andalucia, 2006), Table 2), in addition to more than 371,000 non soaring birds of 50
species (Telleria, 1981).
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Table 2. Flow of soaring birds seen from the observatories at Gibraltar Straits in 2005.

Species N. of birds
Ciconia ciconia White Stork 197,802
Ciconia nigra Black Stork 4,534
Pernis apivorus Honey Buzzard 94,331
Elanus caeruleus Black-shouldered Kite 1

Milvus migrans Black Kite 245,247
Milvus milvus Red Kite 29
Gypaetus barbatus Lammergeier 1
Neophron percnopteruse Egyptian Vulture 2,962
Aegypius monachus Black Vulture 2

Gyps fulvus Griffon Vulture 155
Circaetus gallicus Short-toed Eagle 21,506
Circus aeruginosus Marsh Harrier 316
Circus cyaneus Hen Harrier 15
Circus pygargus Montagu’s Harrier 603
Circus sp 92
Accipiter gentilis Northern Goshawk 1
Accipiter nisus Sparrowhawk 3,285
Buteo buteo Buzzard 123
Aquila adalberti Iberian Imperial Eagle 4
Hieraaetus fasciatus Bonelli's Eagle 4
Hieraaetus pennatus Booted Eagle 28,388
Pandion hallaetus Osprey 59
Falco naumanni Lesser Kestrel 289
Falco tinnunculus Kestrel 97
Falco naumanni / tinnunculus Lesser Kestrel / Kestrel 214
Falco subbuteo Hobby 60
Falco eleonorae Eleonora’s Falcon 4

Falco peregrinus Peregrine Falcon 17
Falco cherrug Saker 2

Falco sp 10
Raptor not identified 1,200
TOTAL 601,376

Source: JUNTA DE ANDALUCIA, 2006. Consejeria de Medioambiente. www.juntadeandalucia.es/medioambiente
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Environmental services

Forests and woodlands play a vital role in protecting the environment. This is
particularly true of steeply sloping watersheds where tree roots bind the soil and
protect it from erosion and landslides. Uncontrolled forest clearance in upland areas
can have major repercussions further downstream.

Soil conservation

Cork oak trees help to conserve soil by providing protection against wind erosion and
increasing the rate at which rainwater infiltrates and recharges groundwater. The
water erosion rate is also lower in areas that are directly influenced by upland forests
and woodlands, because they intercept the rainfall.

Case study: The Spanish dehesa

The dehesa of South-Western Spain provides an excellent illustration of the
environmental services of cork oak landscapes. Dehesas have been managed
by people for centuries and have preserved the woodland cover alongside the
use of natural resources. They are mainly mixed formations of oak species
dominated by Holm oak (Q. ilex) and Cork oak (Q. suber). The diversified
production found in dehesas includes pasture, acorns, tannin, fodder, firewood,
agriculture, honey, aromatic plants, cork, livestock and game. (Moussouris and
Regato, WWF MedPO, 1999)

Environmental values of dehesas include:

o The treetops of the dehesa create a microclimate that is less extreme in
winter and summer, which allows a longer growing season for the
herbaceous vegetation.

e Because cork oak trees intercept on average 26.7% of total precipitation
(Mateos & Schnabel, 1998), they decrease the amount of water runoff,
thus preventing soil erosion.

o They have a high water retention capacity, due to their porosity, and
organic content (Joffre and Rambal, 1988).

o The cork oak trees reduce wind speed, and hence its drying effects
through evaporation and transpiration.

¢ The trees of the dehesa supply large amounts of material which rots as
humus into the upper soil.

o They are able to bring a large amount of nutrients from the lower to the
upper soil levels, which are otherwise inaccessible to herbaceous
vegetation.

e The trees increase the biological diversity of the system.
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Water protection

Eroded soil may be carried by streams and rivers and deposited in reservoirs linked
to irrigation and hydro-electricity projects, thus reducing the capacity and shortening
the life of these costly investments.

Carbon sequestration and energy conservation

Cork oak landscapes also contribute to store carbon, reducing greenhouse gases in
the atmosphere.

All plants absorb carbon dioxide (CO,,) as they grow, which they store. Carbon
uptake is greatest in the early years when the rate of growth of the tree is at its
maximum; it then tapers off as the tree reaches maturity. In Spain, the Andalusian
forests store 151 million tonnes of CO,, of which, the cork oak trees store about
10.7% (Montero, Mufioz & Agudo, 2005).

Each time cork is harvested, cork bark regenerates itself. Cork oak trees store CO in
order to regenerate, and therefore a harvested cork oak tree absorbs 3 to 5 times
more than one which is not harvested, thus benefiting the atmosphere (Gil et al,,
2005).

Table 3. Ecological value of cork: lifecycle impacts of wine stoppers.

Cork

A natural resource, renewable, biodegradable and recyclable

e Natural cork is an environmentally-friendly material that completely
biodegrades or can be readily recycled without creating any significant
secondary waste.

e After use as a stopper, the cork biodegrades without producing toxic residues
or may be recycled into other products.

High environmental values, low environmental impact

e 1 tonne of natural cork stoppers (357,143 stoppers) comes from 10 ha of
dehesa or 1.3 ha of dense cork oak forest.

e To obtain 10t of cork harvesters strip 400 young trees (25 kg/tree/cycle) or
167 mature trees (60 kg/ tree/cycle).
e Trees don’t die after harvest.

e 1t of virgin cork and 7.3 t of waste cork are produced and used for granulate
or cork board for insulating or other uses. None of the cork is wasted. Even the
fine particles of cork dust are collected and used as fuel to heat the factory
boilers.

e 2t of CO, is fixed per 1t of natural cork stoppers

Source: Torres, 2006.
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Economic values

Cork is the sixth highest global Non Timber Forest Product (NTFP)" export with an
estimated annual export value of around US$ 329 million. Cork products generate
approximately €1.5 billion in revenue annually (Natural Cork Quality Council, 1999).

Definitions of key cork products:

Natural cork stoppers are manufactured by punching a one-piece cork strip. they are
produced in many different cylindrical or conical forms and sizes.

Multi-piece natural cork stoppers are manufactured with two or more pieces of natural cork
glued together by a Food and Drug Administration-approved food contact glue. These closures
are made from strips of thinner cork, where the cork is too thin to produce one-piece natural
cork stoppers. Multi-piece cork closures are not used for prolonged maturation periods.

Colmated cork stoppers are natural cork stoppers with their pores (lenticels) sealed with cork
dust, which results from rectifying natural cork stoppers. Colmation improves the visual aspect
of the cork closure, and improves its performance. They are manufactured in a variety of forms
and dimensions.

Champagne and sparkling wine cork stoppers are specially designed to seal champagne,
sparkling and gasified wines.

Technical cork stoppers are created for bottled wines which are consumed within a period of
two to three years.

Agglomerated cork stoppers are entirely made of granulated cork, derived from by-products
that are a result of the manufacture of natural cork closures.

Capsulated cork stoppers (bar top cork stoppers) are natural (or colmated) cork stoppers
with a wooden, PVC, porcelain, metal, glass or other material bonded onto the top of the cork.
This stopper is generally used in the bottling of spirits, liquors and fortified wines which are
ready for immediate consumption, such as port, sherry, whisky, vodka and cognacs.

Insulation corkboard was invented in 1892 mainly to insulate cold storage areas in buildings
and other locations requiring efficient insulation. It consists of various sizes of cork granules
compressed together under a high temperature causing the granules to expand and giving
them a dark brown colour. It is used for insulation between walls, for roofs, floors, around
pipes, decorative effect for walls and ceilings, for soundproofing, and many gift items.

Natural cork parquet tile is the original, tried-and-true form of cork flooring, solid cork glue-
down tile.

Sources: (http://www.corkmasters.com), (http://www.wecork.com/insulcork.html)

Cork is a versatile material that can be used for a variety of products, from clothes
and shoes to fishing buoys, roofing material and floor tiles. Due to its extraordinary
fire resistance, cork has also been used in rocket technology. Cork is also a ‘green’
product, which fits with current marketing and consumer trends.

10
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The cork stopper

Despite the variety of cork products, it is bottle stoppers that drive the cork industry:
they represent almost 70% of the cork market value (Table 4, Natural Cork Quality
Council, 1999).

Table 4. Comparison of value of different segments of the cork industry as measured by revenue
generated.

Industry segment Value in Eurodollars (000)
Wine stoppers 1,000,000

Floor and wall coverings 300,000

Expanded agglomerated cork 100,000

Other products 100,000

Total cork products 1,500,000

Source: Natural Cork Quality Council, 1999

Of all the products obtained from cork, the stopper has the highest added value. The
value (in €/kg of product) for a natural stopper can be 25.5 times more than for
corkboard used for insulation (ICMC, 2005). The following table illustrates this value
differential.

Table 5. Final price of cork products.

Cork product Price (€/kg)
Natural cork stopper 45.93
Champagne stopper 18.03
Colmated natural cork stopper 14.6
1+1 stopper (agglomerated + natural cork 12.37
discs)

Corkboard stoppers (agglomerated cork) 6.59
Parquet 566
Decorative corkboard 31
Corkboard for insulating (black agglomerated 18
cork)

Source: ICMC, 2005

11
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According to Costa & Pereira (2001), around 60% of cork industry production comes
from Portugal, 15% from Spain, 10% from other cork producing countries, and the
remaining 15% from other countries. On average, the West Mediterranean cork oak
landscapes produce about 300,000 tonnes of cork annually.

Table 6. Relative position of cork industry in Portugal.

Cork industry in Portugal
R.P. from forestry area 21.28%
R.P. from forestry production 26.60%
R.P. from forestry G.D.P 16.00%
R.P. from forestry employment 10.10%
R.P. from total value of national exports 3.2%

Source: Mendes (2002)

Other valuable goods and services from cork oak landscapes

Cork oak landscapes provide valuable grazing. In North Africa and lIberia,
livestock are an important source of income (see Figures 3, 4, 5). In addition,
many certified European meat products from Iberia come from extensive
cattle raising in these areas. For example, in 2004 in Spain, Jamoén de Huelva
DOP had 241 livestock farms registered, with an estimated annual market
value from protected and certified meat products of €23,792,355.80 (cited by
Torres, 2006).

In the Andalusian cork oak woodlands, mushroom production is important to
the economy of local communities, where there is a tradition of mushroom
harvesting and consumption.

Hunting game is primarily a recreational activity and provides a significant
source of employment. The total value of game production in the main
Spanish cork oak regions of Andalusia, Extremadura and Catalonia in 2003,
reached €36 million (47% of total Spanish game value) (see Figure 3).

The cork oak landscapes produce firewood and charcoal for heating and
traditional cooking particularly in Morocco, Algeria, and Tunisia.

Rural tourism has benefits for the local economy. In 2002, cork oak

woodlands of Los Alcornocales Nature Park in Andalusia represented 5% of
total Andalusian tourism, generating €86.91 million and 6,895 jobs.

12
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Case study: Portugal

Cork is Portugal’'s most important forest product. Portugal is the leading country in cork
oak cover and cork production and processing and produces around 60% of the cork
products in the world.

96.4% of all Portuguese cork oak forests are privately owned, and 3.6% are owned by
commercial forestry industries. Exports, rather than domestic consumption, have been
the driving force of forest production in Portugal during the last century. Nowadays, forest
products occupy fourth position in Portuguese exports, generating 11% of the total export
value. The value of annual cork exports amounts to approximately €50 million.

At the end of the twentieth century, the forest sector represented 2.93% of the Gross
Domestic Product (GDP) of Portugal (Mendes A., 2005 based on National Statistics
Institute/Ine, Portugal 2001) of which 16% comes from cork production (Mendes A,
2002).

Cork represented 26.6%. of the total Portuguese forestry production value and,
approximately 3.2% of the total value of national exports, supporting approximately 10.10
% of total employment in the Portuguese forest sector (Mendes 2002) (see Table 6.).

Alentejo is currently the most important and productive cork land area. It hosts more than
two-thirds of the cork oak forest landscapes of Portugal. In 2000, the gross value of the
cork in Alentejo represented 87% of forestry products.

The development of the wine industry sector since the eighteenth century has resulted in
a steadily increasing supply of cork for the manufacturing of cork stoppers. This led to a
growth in the commercial interest in cork which is now the major economic value of the
Montados.

The cork oak forests in Alentejo are rich in aromatic, medicinal and ‘honey’ plants (mainly
lavender). There are about 140 plant species of this type including lavender, mint,
rosemary, and oregano. The forests are also rich in edible mushrooms that have an
important commercial value such as Tricoloma equestre, Amanita lepiotoides, Boletus
edulis and Psalliota campestris.

According to 1989 research into the autochthonous races of livestock animals (Mendes,
2002), the Montados (cork oak and holm oak together) of Alentejo hosted about 40,000
cattle, 1,050,000 sheep, 149,000 goats, and 6,000 pigs on a grazing surface of
1,356,000 ha).

13
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Figure 3. Total outputs of a well-managed Spanish cork oak woodland (hypothetic mature cork
oak woodland which naturally regenerates 0,7% of its area every year). Average yearly values.
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Figure 4. Total outputs of a Tunisian cork oak woodland.
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Figure 5. Percentage of Non Timber Forest Products in Spain (2003). Cork represents 49%
(€113.106.801) of the total income generated from NTFPs in Spain (€230.652.182).
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Social and cultural values

Cork oak woodlands provide employment and guarantee the survival of local
communities. More than 100,000 people in the seven Mediterranean cork-producing
countries depend directly and indirectly on cork economies.

Cork is a vital source of regional rural employment. Labour is divided between
general silviculture and cork harvesting. These include managing fire prevention,
maintaining the health of the woodland and opening paths to enable the transport of
harvested cork to distribution depots, for example. The cork harvest requires
professional cork strippers, supervisors, cutters, water suppliers, muleteers for
transportation, cooks for the harvest team, and stackers and agents at the loading
depots.

These jobs, as well as those related to cork manufacturing, mean that the cork
industry occupies an important place in the Western Mediterranean, particularly in
Portugal and Spain. In the Iberian Peninsula, the cork sector employs 34,654 people
of whom 22,032 are in industrial jobs, and 12,622 are dedicated to cork harvesting. .
6,200 auxiliary jobs are associated with the sector, such as nurseries, transportation,
security services, and equipment supply.

15
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Table 7. Total direct employment in Portugal. (*) There are 10,000 seasonal forestry jobs which
are equivalent to 4,167 permanent jobs. At least 28,052 families depend directly of cork oak

woodland and cork industry in Portugal.

Employment in cork industry in Portugal

Permanent jobs Bark stripping 2.600
Pruning 500
Transport to the industries 277
Charcoal 100
Grazing 1.500
Rangers 150
Services (nurseries, public administration, associations) 200
Total permanent cork forestry jobs 5.327
Seasonal forestry jobs
(5 months/year) 10.000* 4.167
Total cork forestry employment 9.494
Preparing Industries 1.000
Transforming Industries 14.000
Granulating and Agglomerating Industries 3.400
Machines building (for cork industries) 158
Total cork industry employment 18.558
TOTAL 28.052

Source: Mendes (2002)

16
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Case study: the social role of cork oak forests in North Africa

According to the forestry outlook study for Africa (subregional report North Africa), undertaken in
2003 by the Food and Agriculture Organization (FAQO) of the United Nations, the current primary
roles of forests in North Africa are environmental protection and poverty alleviation, which are
intimately linked. The same report indicates that improving the production and processing of
NTFPs is crucial to ensure increased employment and economic growth.

Important rural populations, generally poor people in North Africa, live in the forests and their
vicinity. State-controlled, publicly-owned forests are essential to the livelihoods of these local
communities (M'Hirit, 1999). Forests are the safety net underpinning the economic and social
survival of these local rural communities. For example, in Algeria, the total forestry and related
employment represent about 1.2 to 1.5% of the country’s labour force. The cork sector annually
employs about 4,000 workers for harvesting and cork processing, which represents about 4% of
the employment within the total forestry and forest related activities (Nedjahi and Zamoum, 2005).
In 2004, Algerian cork exports earned 20 million Algerian Dinars.

Morocco has 350,000 hectares of cork oak forests. Of 277,000 ha with commercial potential, only
198,000 ha are under exploitation and effectively managed, meaning that currently almost 100,000
ha are not harvested. Cork production provides an annual income to rural communities in Morocco
of approximately 100 million Moroccan Dirhams (approximately €10 million), representing 30% of
total forestry sector income. Morocco exports over 95% of the cork it produces (AMIL, 2003). There
are 45 cork harvesting enterprises and 14 processing cork companies, the latter employing 1,500-
2,000 permanent workers. Cork forestry jobs across the sector account for an estimated 375,000
working days (Haut Commissariat des Eaux et Foréts et a Lutte Contre la Désertification
(HCDEFLCD), 2003).

Cork oak forests also annually produce 5,000 tonnes of sweet acorns that provide food for people
and animal feed, as well as 40 tonnes of mushrooms and 2,000 tonnes of honey. The Mamora
forest alone produces 70% of Moroccan cork production, representing about 9,000 t annually
(HCDEFLCD 2006). 300,000 inhabitants live in and around the Mamora forest and about 230,000
livestock. The area provides 600,000 cubic metres of fuelwood for heating & cooking (HCEFLCD,
2003).

In Tunisia, an economic study undertaken in Iteimia Forest in 2005 (Chebil, et al.,2005), shows the
socio-economic importance of the cork oak forest to rural communities, based on economic
activities such as grazing, cork harvesting and firewood collection. (see Figure 4, page 14).
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5. THREATS TO THE CORK OAK LANDSCAPES

Cork oak landscapes now face a number of inter-related threats that put their
sustainability at risk, including increasing human pressure on natural resources such
as forest clearance for agricultural and other land uses, forest abandonment
(particularly in the Northern Mediterranean), poor forest management practices,
forest fires, changing climatic conditions, and associated diseases, as well as
overgrazing. Many of these threats are caused by economic factors, often driven by
policies and markets.

One major threat comes from the increasing risk of decline in the global cork market,
due to the growing use of cork stopper substitutes, which threatens to reduce the
market value of cork, and thus the incentive to preserve and manage cork oak
forests.

Note to editors: the aim of this report is not to analyse the wider context or the
complex set of forces which interact among them and influence cork habitats, but to
focus on the threats coming from the market as a fundamental player underpinning
the chances for cork conservation.

5.1 Current trends in wine and wine closures markets

The importance of the stopper to the cork industry is due to the historical market
relationship between cork and the wine industry. It is no accident that the word ‘cork’
is synonymous with ‘stopper. Ever since the French monk Dom Perignon
experimented with a new stopper for his sparkling wine in the early 1600s, cork
stoppers have underpinned the global wine industry. The high elasticity of cork oak
bark, its insulation capacity, lightness and durability, combined with its near-
impermeability, have long made it an ideal material for bottle stoppers and the
leading closure for wine.

Over 15 billion cork stoppers are produced every year and sold worldwide for wine
bottle closures.

A number of changes have taken place in global cork stoppers markets in the last
years, which have affected sales and revenues for the cork industry.

In spite of an increase in global wine production since 2000 (fig. 6), the cork stoppers
market has not grown accordingly, as illustrated in the following graphs.
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Figure 6. World production of wine in 1000 000 hi.
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According to a survey carried out by ICMC looking at cork stopper sales (see fig. 7),
between 2000 and 2005 an important decrease was observed in the share of the
cork stoppers on worldwide wine markets, with the total drop reaching more than 3
billion stoppers, a loss of more than 18% in 5 years.

Portugal in particular has experienced a major loss in cork stoppers exports to

Australia and the USA. Between 2000 and 2004, the export share to the USA was
cut by more than €30 million and in Australia by €24 million between 2002 and 2004
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(Figure 8). These trends are all the more worrying because in these countries wine
production has increased during the same period.

Figure 8. Portuguese Total Cork Exports to Australia and USA (based on
statistics from INE — National Statistics Department, Portugal).
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One of the main reasons that explain such a trend was the increase in the use of
plastic stoppers and aluminium screwtops by the wine industry.

Factors which may influence this situation include:
e Strong marketing has promoted alternative closures.
¢ Information about tainting by TCA in various media often places the blame on

the cork, and can confuse consumers. People tend to blame taint problems
on the cork, on the basis of misleading or incomplete information.
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Is TCA a cork-only related taint?

Traditionally this mouldy taint was termed corkiness or cork taint, therefore
leading to the assumption that the cork stoppers were the responsible for its
transmission to the wine. However the contamination may come from three
sources (and their combination): the wine, the cork stopper, and the external
environment. The presence of halogenated phenols is widespread in the natural
environment due to their extensive use in pesticides, herbicides and sanitation
materials. Wine may contain TCA or TCA precursors before bottling, and the
contamination with haloanisoles may occur in the cellar environment, e.g. in
wooden materials, as well as during storage and transport. Therefore tainted wine
is also found in bottles with non-cork stoppers or in plastic packages.

Source: Facts about tainted wine and cork, Pereira 2006,
Centro de Estudos Florestais, Instituto Superior de Agronomia, Universidade Técnica de Lisboa, Portugal

e The arrival on the market of cheaper wines produced for quick consumption,
which are not intended to be aged. This is particularly true of the Australian
wine market, and also valid for other expanding New World wine markets
such as New Zealand and South Africa (ICMC 2005).

e Today, global wine production is increasing, according to recent OIV studies
(source: OIV World Statistics, General Assembly, Paris, 2005). This has led
to more competition in prices on wine markets and led producers to look for
cheaper closures. The growth in the use of cheaper alternative wine stoppers
is increasing the pressure on cork stopper prices, which affects the sale price
of cork.

e Alternative stoppers are often referred to as ‘cork’ and imitate the appearance
of cork, which can confuse customers.

e Consumers can’'t know the type of closure they will find when they buy a
bottle of wine, therefore they cannot express their preference and choices.
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Figure 9. Alternative stoppers country share.
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Source: ICMC, 2005

In Australia, more than one bottle in three has a alternative stopper. Switching from
cork to alternative stoppers in countries which have traditionally used cork has also
been observed and is increasing.

Current trends may not be considered just as fluctuations. If a wine producer decides
to switch from cork to alternative stoppers, the decision is generally definitive, given
that it requires the wine producer to invest in bigger and new equipment.
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5.2 Future scenarios

In view of the trends described above, two scenarios were developed to identify
potential future evolution and impacts of current trends of the cork stoppers market
on the cork oak landscapes..

The two scenarios are based on data available and projections which show that if
current trends continue, 1-2 million ha of cork oak landscapes could be lost or
abandoned in the next 10-15 years (that is, up to three-quarters of the current cork
oak forest area), with associated loss of employment and impacts on local people.

The first scenario is based on the hypothesis that the current trend will continue and
the second looks at a worse case scenario where the current trends accelerate.

Scenario 1

Considering the results of the surveys carried out by ICMC (see fig. 7) looking at the
trends in cork stoppers’ market share between 2000 and 2005, there has been a
decrease by 3 billion stoppers, equivalent to a decline of 18% in the cork stoppers
market share worldwide. This corresponds to a substitution rate of cork by alternative
closures of 7.7% per year.

The following scenario is based on the projection made by ICMC in 2006, based on
the same substitution rate of cork by alternative closures reaching 7.7% per year.

According to this scenario (Figure 10), by 2020, cork stopper sales would decrease
to 9 billion by 2020, compared to 16.3 billion in 2005.

Figure 10. Projection of cork stoppers market evolution worldwide.
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According to this ICMC projection, by 2007 (see Figure 11) the area of cork oak
forest being harvested will be the same as that which is un-harvested. By 2020, only
463,193 ha will still be harvested. This could put at risk 1,077,572 ha of cork oak
forests which are currently harvested.
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Figure 11. Potential Impact of decline in the cork stoppers market on the
cork oak landscape.
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The point at which the area of abandoned forest would be larger than the area of
forest being actively harvested is fast approaching. If current trends are not reversed
by the end of the decade there will be more abandoned land than harvested cork oak
forests.

Scenario 2

This scenario is based on a recent study by Enrique Torres from the University of
Huelva which uses available stopper and wine market data from 2003, and on the
hypothesis that the market share for the alternative stoppers could double by 2008 in
the global wine market while by 2015, 95% of wine produced could be closed with
alternative stoppers, and only the remaining 5% of best quality wines closed with
cork stoppers. The outcomes of these are presented in Table 8, page 25.

As a basis for developing his projection, Torres has used a different surface of
productive cork oak area from the one used by Elena in Scenario 1. The total cork
oak productive area for 2003 used by Torres is about 2,139,295 ha, based on data
for Portugal (Mendes, 2002), Spain (Ministero di Medio Ambiente, 1998), Italy ISTAT,
1999, 2000), France (ICMC, 1991), Morocco (Ministry of Water and Forests, 1998),
Tunisia (DGF, 1995,1998).

Elena estimated that in Scenario 1 the cork oak area under production would have

already decreased to about 1,500,000 ha in 2005, taking into consideration the
estimation of the impact of the increasing trend of substitution of cork stoppers.
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Table 8. Projections based on a hypothetical scenario, whereby in 2008 the percentage of
alternative stopper use is double that of 2003, and in 2015, 95% of wine production is closed with
alternative stoppers.

2003 2008 2015
Worldwide wine production (millions of
litres) 26,673 29,000 32,258
Wine consumption (millions of litres) 23,473 24,000 26,696
Number of stoppers (millions of units) 23,473 24,000 26,696
% alternative stoppers 12.1 24.3 95.0
N° of cork stoppers (millions of units) 20,623 18,171 1,340
N° of alternative stoppers (millions of units) | 2,850 5,290 25,460
Harvested cork needed to process the
number of cork stoppers needed (tonnes) 300,766 265,010 19,542
Area of cork oak woodlands needed to be
harvested to process the cork (ha) 2,139,205 1,884,892 138,999
Industry jobs 29,376 25,884 1909
Number of daily wages / year 2,250,000 1,982,515 14,6198
Forestry jobs (only for harvesting) 37,500 33,042 2,437

Source: E.Torres, 2006

According to the scenario described by Torres (Table 8), if the alternative stopper
market share were to double from the 2003 level by 2008, cork production would
decrease to 265,000 t in 2008. This scenario also shows also that if the alternative
stopper market share increases to 95%, cork production will decrease to 19,500 t by
2015. This would mean a decrease in the harvested cork oak woodland area of about
250,000 ha in 2008, and 2 million ha by 2015. This represents an impact on three-
quarters of the total cork oak landscapes area in the Mediterranean. Therefore, by
2015, an estimated 2 million ha of cork oak forests would be put at high risk from fire,
overgrazing, conversion, and degradation.

Loss of employment would be another consequence of the potential cork market
crisis. The projected trends would result in a dramatic decrease in direct employment
related to the cork sector, affecting the cork industry as well as cork harvesting. In the
case where only the best quality wine (5% of total wine production in 2015) is closed
with cork stoppers in 2015, 27,500 industrial jobs and 35,000 forestry jobs
(harvesting) would disappear.
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Figure 12. The likely consequences of a decline in the cork stoppers market on the cork oak

landscapes.
CORK MARKET
DECLINE
REDUCTION
IN CORK
HARVESTING
MAGHREB
| | |
INCREASED
HIGH IMPACT ON

DENSE FOREST CONVERSION TO OVERGRAZING LOCAL
ABANDONED OTHER LAND USES IN DEHESAS COMMUNITIES

u )

MONTADOS

SHRUB INVASION

INCREASED
FIRE RISK

BIODIVERSITY
LOSS

INCREASED
EROSION

DESERTIFICATION

— —1

INCREASED

~
CONVERSION TO

BIODIVERSITY LACK OF SoIL INCREASE IN OTHER
Loss REGENERATION COMPACTION OVERGRAZING LAND USES
N\ 4 N\
REDUCTION INCREASED
OF CORK INCREASED tack oF | | SoIL DECREASE IN
OAK TREES EROSION REGENERATION COMPACTION BIODIVERSITY
J - J
I 4 ™ INCREASED
INCREASED EROSION
DESERTIFICATION fumed soiL —
COMPACTION
J - J
DESERTIFICATION
'SR
BIODIVERSITY
Loss =
—

Source: E. Torres, 2006

26




Cork screwed? Environmental and economic impacts of the cork stoppers market

6. Conclusions

This report shows that changes in the cork stoppers market pose a major threat to
the cork oak forests conservation. Projections used in this report suggest that unless
current market trends are reversed, we may see accelerated loss and degradation to
cork oak landscapes, which will be extremely hard to reverse.

This is because the survival of these cork oak landscapes is strongly linked to the
maintenance of the market value of cork, which is currently dependent upon the wine
stopper market. Cork oak landscapes can be either positively or negatively impacted
by the decisions made now by the wine producer, bottler or seller. The increase in
the market share of alternative wine stoppers, specifically plastic stoppers and
screwtops, could cause a loss of the economic value of cork oak landscapes, thereby
contributing heavily to the degradation of one of the best remaining examples of a
system which balances the needs of biodiversity conservation and people.

Cork oak landscapes are natural assets that need to be preserved

e Cork oak landscapes have one of the highest levels of plant biodiversity
observed in the world. They are also key areas for animal diversity including
large numbers of migratory birds and some of the world’s most endangered
species such as the Iberian Lynx, the Iberian Imperial eagle and the only
African deer (the Barbary Deer).

e The highest biodiversity in cork oak landscapes is not found in
virgin/untouched forests, but rather in mosaic-like landscapes that have been
influenced by people, to form some of the most remarkably sustainable agro-
forestry systems. It is a special system which balances the needs of
biodiversity conservation and people.

e Cork is natural and renewable. Cork oak harvesting is an environmentally
friendly process as trees are not cut down. Instead, the bark is stripped every
9 to 12 years and the trees live on average between 100 and 300 years.

e Cork is biodegradable and recyclable. In the cork-producing countries,
recycled cork is used to produce notice boards, placemats, coasters, floor
tiles, gaskets, and insulation material.

e Cork oak landscapes also perform key ecological functions that include
conservation of soil, protection against forest fires (because of its properties,
cork is more resistant to fire than other trees), desertification and soil erosion.

The economic viability of cork products plays a critical role in
preserving these natural assets

e Cork oak forests support more than 100,000 people in the Mediterranean,
and are a unique model of the balance between people and nature.

e Because people get revenue from the cork oak forests that they maintain,
they contribute to the preservation of entire ecosystems and help to fight
against fires and desertification.
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While many goods and services are generated from the cork oak landscapes,
today, it is cork that has the highest economic value.

The wine industry plays a vital role in maintaining the economic
value of cork and the survival of cork oak forests

Scenarios presented in this report show that 1-2 million ha of cork oak forests
could be lost or abandoned in the next 10-15 years (this is half to two-thirds of
the current cork oak forest area), with associated loss of employment and
impacts on local people (with a loss of 62,500 jobs).

Cork has many environmental, social and economic benefits, which fit the
current market and consumer trends towards environmentally and socially
responsible (ethical) products. For example, in the UK, Fairtrade sales
reached £140m in 2004 — a 51% increase since 2003. Amongst the 20
countries across Europe, North America, Japan, Australia/New Zealand and
Mexico that contribute to Fairtrade, the UK has the largest Fairtrade market™.
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8. Recommendations

WWEF calls on the wine and the cork industries to reverse the current and potential
threats that affect the survival of cork oak landscapes.

In order to maintain the existence of the cork forests, the wine and cork industries
need to take action now to maintain the markets for cork stoppers.

— The wine industry needs to demonstrate its corporate responsibility by considering
the environmental and socioeconomic values of cork — by choosing cork and
promoting its use among customers.

— The cork industry needs to maintain and improve the quality of cork stoppers
(addressing in particular the issues related to TCA and traceability) and
communicating progress to the wine industry and consumers.

— This all needs to be combined with improving management, protection and
restoration practices in cork oak landscapes and promoting their credible certification.
The cork and wine industries can help to secure this by engaging in and supporting
FSC certification.

WWF aims to work with the cork and the wine industries to promote products from
sustainably-managed cork oak landscapes, and to encourage responsible
purchasing attitudes through the market chain, from cork and wine industries to end
consumers.

By addressing the environmental and social corporate responsibilities which are
more and more requested by consumers, WWF believes that industries offer added
value to their consumers while working for nature. WWF also aims to continue to
challenge the cork industry to produce a high quality product which will help
guarantee the market share of cork stoppers.

It is clear that the future survival of cork oak forests rests largely on the market for
cork stoppers and that the wine industry has a major role to play in meeting this
challenge. If nothing is done, a rich biodiversity could be lost forever and the
economy of the Western Mediterranean could be seriously damaged.

THE OVERALL VISION OF WWEF: ‘in 30-50 years time cork oak forest landscapes
are maintained and restored, supporting economically viable and culturally and
socially beneficial multi-purpose management systems. This leads to sustainable
livelihoods, increased perceptions of the whole range of values, goods and services
of cork oak landscapes and improved biodiversity’.

29



Cork screwed? Environmental and economic impacts of the cork stoppers market

REFERENCES

AEFCS, 1973, PV d’'amenagement de la forét de la Maamora. Mission Danoise.

AEFCS, 1992, PV d’amenagement de la forét de la Maamora. Projet GCP/MOR/010/ DEN

ANASSE. M., 2003. Filiére du liege au Maroc, situation et problématique. ASSOCIATION Marocaine
des Industriels du Liege. Paper presented during the national workshop « La Certification Forestiére
et son intérét pour la gestion durable des foréts au Maroc: Cas des foréts de chéne liege »,
organized by WWF Mediterranean and Hauy Commissariat des Eaux et Forets et a la Lutte Contre
la Désertification

APCOR, 2006 CorkMasters website. Cork, from the bark to the bottle. www.corkmasters.com

BELGHAZI, B., EZZAHIRI, M., EL BOUKHARI, M, BAKRY, M., 2001. Bilan actualisé des reboisements
de chéne liege dans la foret de La Maamora. In: International Meeting on Silviculture of Cork Oak
(Quercus suber L.) and cedar (Cedrus atlantica). IUFRO. Inia. Madrid.

BIROT, Y. 2005. Biodiversity and Mediterranean forest ecosystems. In Valuing Mediterranean forests:
towards total economic value, edited by MERLO, M & CROITORU, L. 2005

BIROT, Y in MERLO, M & PALERO, P (2005) ‘The State of Mediterranean Forests’. Published in
Valuing Mediterranean Forests: Towards Total Economic Value, ed. Merlo, M & Croitoru,

L.BOHBOT, H., ARONSON, J.& FONTAINE, C. 2005 Approximate cork oak (Quercus suber)
distribution. Carried out in the context of the EU funded CREOAK program: QLRT2001-01594.
CEFE/CNRS, Montpellier

BRASIER, C. 1996. Phytophthora cinnamomi and oak decline in southern Europe. Environmental
constraints including climate change. Ann. Sci. For. 53, 347-358.

CAMPOS, P. 2003. Economia de la reforestacion del alcornoque y de la regeneracion natural del
alcornocal. La gestion Forestal de las dehesas. Historia, Ecologia, Selvicultura y Economia.
Coordinated by Pulido, F.J.; Campos, P.; and Montero, G. Edited by ICMC. Mérida. Spain. 107-151.

CAMPOQOS, P., 2004. Economia del uso multiple del bosque: Montes Propios de Jerez de la Frontera
(1991-1993). Lecciones de Economia Forestal. Marin, F & Fernandez, R. (Eds). 195: 53-110.
Huelva. Spain.

CAMPOQOS, P.,2002. Economia del uso multiple del bosque: Montes Propios de Jerez de la Frontera
(1991-1993). Revista Espafiola de Estudios Agrosociales y Pesqueros 195: 147-186.

CAMPOS, P.; RODRIGUEZ, Y.; CAPARROS, A. 2001. Towards the Dehesa total income accounting:
theory and operative Monfraglie study cases. Investigacién Agraria: Sistemas y Recursos Forestales
(Monogréfico: New Forestlands Economic Accounting: Theories and Applications) 1: 45-69.

CASTRO, E.B. & al. 1997. Los Bosques Ibéricos — Una interpretacion geobotanica. Ediotrial Planeta,
S.A., 1997, printed in Spain.

CBS. S.L;; 2003. Catalogo Nacional de especies Amenazadas. Ciconia nigra.
http://www.mma.es/conserv_nat/acciones/esp amenazadas/html/catalogo/Vertebrados Aves/ver7.p
df xi

CHEBIL, A.; CAMPOQOS, P.; OVANDO, P.; DALY-HASSEN, H. 2005. Total commercial income from cork
oak forest agroforestry system in the region of Iteimia, Tunisia.

COSTA, A. & PEREIRA, H., 2001. Sobreiro e cortigca. Informagéo Estatistica. Instituto

CROITORIU, I.; MERLO, M. 2000. The Assesment on the Total Economic Value of Mediterranean
Forest Ecosystems. MEDFOREST Project.

ELENA, M. 2005. La economia del alcornoque y el corcho. In In Curso Restauracién de Alcornocales
incendiados. Proyecto SUBERNOVA. ICMC. Unpublished. Mérida. Espana.

ELENA, M. & SANTIAGO, R. ICMC 2005 Personal communication

ICMC 2005 and Elena 2005. Curso Restauracion de Alcornocales incendiados. Proyecto SUBERNOVA.
ICMC. Unpublished. Mérida. Espafa

ELENA, M. 2005. La economia del alcornoque y el corcho. In In Curso Restauracién de Alcornocales
incendiados. Proyecto SUBERNOVA. ICMC. Unpublished. Mérida. Espafa

EUROSTAT, 2000. The european framework for integrated environmental and economic acconting for
forests-IEEAF. Eurostat, Luxembourg.

EUROSTAT. 2006. [ http://epp.eurostat.cec.eu.int ]

30



Cork screwed? Environmental and economic impacts of the cork stoppers market

FAO, 2003. Forestry outlook study for Africa. Subregional Report North Africa. Report supported by the
African Development Bank, European Commission and Food and Agriculture Organization of the
United Nations.

GIL, L.; PEREIRA, C.; SILVA, P. 2005. Cork and CO- fixation. SUBERWOOD CONFERENCE. Huelva,
Spain. 2005. In press.

GIGANDET, A., CNIID. 2006. Personal communication

GUZMAN, J. N., GARCIA, F. J.& GARROTE, G. & PEREZ DE AYALA, R. 2002-2004. Monitoring and
status of the Iberian lynx (Lynx pardinus) in Spain. Paper presented in the second International
seminar on the conservation of the Iberian lynx.

HAUT COMMISSARIAT DES EAUX ET FORETS ET A LA LUTTE CONTRE LA DESERTIFICATION,
2003. La subéraie Marocaine: Situation actuelle, stratégie nationale et cadre législatif. Paper
presented during the national workshop « La Certification Forestiére et son intérét pour la gestion
durable des foréts au Maroc: Cas des foréts de chéne liege », organized by WWF Mediterranean
and Haut Commissariat des Eaux et Forets et a la Lutte Contre la Désertification.

HAUT COMMISSARIAT DES EAUX ET FORETS ET A LA LUTTE CONTRE LA DESERTIFICATION,
2006. ILes suberaies Marocaines: des espaces multi-usages. Presentatlon during meeting.in Sevilla
(Spain) in 2006.

I.N.E. Instituto Nacional de Estadistica, Espafia. March 2006. www.ine.es

ICMC, 2005. Curso Restauracion de Alcornocales incendiados. Proyecto SUBERNOVA. ICMC.
Unpublished. Mérida. Espafia.

IFN, 2005. In Piazzetta, R. 2005. Etat des lieux de la filiere liege frangaise. Projet INTERREG III-B
MEDOCC « Subermed ». Institut Méditerranéen du Liége, Vives.

JOFFRE, R.; RAMBAL, S.1988. Soil water improvement by trees in the rangelands of southern Spain.
Oecologia Plantarum 9: 405-422.

JUNTA DE ANDALUCIA / UNIVERSIDAD DE HUELVA. 2004. Plan de Desarrollo Sostenible del Parque
Natural Sierra de Aracena y Picos de Aroche. Coord. By Direccién General de Espacios Naturales
Protegidos y Servicios Ambientales. Sevilla Spain.

JUNTA DE ANDALUCIA, 2006. Consejeria de Medioambiente
[www.juntadeandalucia.es/medioambiente ]

LAMEY A.1893. Le chéne-liege: sa culture et son exploitation. Paris — Nancy, Berger-Levrault et Cie,
1893.
M’HIRIT, O., BENCHEKROUN, F., 2006. Maroc: 50 ans de Develpment Humain. Rabat.

MARANON, T.; AJBILOU, R.; OJEDA, F.; ARROYO, J. 1999. Biodiversity of woody species in oak
woodlands of southern Spain and Northen Morocco. Forest Ecology and Management 115: 147-156

MARIANO GONZALEZ, L. Action Plan for the Spanish Imperial Eagle (Aquila adalberti)
http://europa.eu.int/comm/environment/nature/directive/birdactionplan/aquilaadalberti.htm

MATEOS & SCHNABEL, 1998. Medicién de la interceptacion de las precipitaciones por la encina
(Quercus rotundifolia Lam.): Metodologia e instrumentalizacion. Norba Geografia, 10:95-112

MENDES, A., 2002. A ECONOMIA DO SECTOR DA CORTICA EM PORTUGAL.Evolugdo das
actividades de produgédo e de transformacdo ao longo dos séculos XIX e XX (Documento de
Trabalho). Universidade Catdlica Portuguesa. Porto.

MYERS, N., MITTLEMEIER, R.A., MITTLEMEIER, C.G., DA FONSECA, G.A.B. & KENT, J. 2000.
Biodiversity hotspots for conservation priorities. Nature 403, 853-858

M'HIRIT, O. 1999. Mediterranean forests: ecological space and economic and community wealth. In:
Mediterranean Forests. Unasylva n°198. Edited by FAO Information Division. Rome, Italy. 1999.

MONTERO, G; MUNOZ, M.; AGUDO, R. 2005. Cuantificacion del CO, fijado por las principales
especies forestales arbdéreas de Andalucia. In: La Ciencia Forestal: Respuestas para la
Sostenibilidad. 4° Congreso Forestal Espafriol. Edited by Sociedad Espafiola de Ciencias Forestales.
Zaragoza. Spain.

MONTERO,G., TORRES, E. 1993. Alcornocales. Vida Silvestre. N° 73. Pp 2-8. Edited by ICONA.
Madrid . Spain.1993.

MOUSSOURIS & REGATO, P. WWF MEDITERRANEAN PROGRAMME 1999 Forest Harvest:
Mediterranean woodlands and the importance of non-timber forest products to forest conservation.
WWEF, IUCN arborvitae supplement, Oct 1999.

31



Cork screwed? Environmental and economic impacts of the cork stoppers market

NATURAL CORK QUALITY COUNCIL. 1999. Industry statistics. Natural Cork Quality Coucil,
Sebastopol, CA, USA. www.corkgc.com

NEDJAHI A. & ZAMOUM M., 2005. Algeria. In “Valuing Mediterranean forests . towards total economic
value. Edited by Merlo M. & Croitoru L. CABI. Wallingford

OlV, 2005. Situation and statistics of the World vitivinicultural sector in 2003. Suplemment to bulletin del’
OlV. International Organisation of vine and wine. Paris.

PAUSAS, J. G. 2004. El régimen de incendios en el monte mediterraneo. In:. Avances en el estudio de
la gestion del monte mediterréaneo. Vallejo, R. (ed.) 47-64. CEAM, Valencia. Spain.

PETERS, 1996. http://quin.unep-wcmc.org/forest/ntfp/ntfps.cfm?displang=eng

PIAZZETTA R. 2005.Etat des Lineux de la filiere liége francaise. INSTITUT MEDITERRANEEN DU
LIEGE. Project-Interreg IlI-B. Medoc. SUBER-MED.

PEREIRA, H. & TOME, M. (2004) Cork oak and cork. In: Burley, J.; Evans, J. & Youngquist, J. A. (Eds).
Encyclopedia of Forest Sciences. Elsevier, PLANAS, E.; PASTOR, E. 2005. Comportamiento del
fuego y modelos de combustible. In Curso Restauracion de Alcornocales incendiados. Proyecto
SUBERNOVA. ICMC. Unpublished. Mérida. Espafia.

QUEZEL, P., MEDAIL, F., LOISEL, R., & BARBERO, M., 1999. Biodiversity and conservation of forest
species in the Mediterranean basin. Unasylva 50, 21-28.

TELLERIA, J.L. 1981. La Migracién de la aves por el estrecho de Gibraltar. Aves no planeadoras.
Universidad Complutense. Madrid

TORRES, E. & SUAREZ, M. A. 2006 Unpublished. Benefits and threats of cork oak forests and cork.

TUCKER & HEATH. 1994. published in B. Heredia (Birdlife International UK) with contributions from A.
Abuladze (Institute of Zoology, Gerogia). Action plan for the Cinereous Vulture (Aegypius monachus)
in Europe, February 1996

VARELA, M.C. 1999. Cork and the cork oak system. In: Mediterranean Forests. Unasylva n°198. Edited
by FAO Information Division. Rome, Italy.1999.

VIEIRA, J. 1950. Subericultura. Ministerio da Agricultura, Pescas e Alimentagao. Direcgao-Geral das
Florestas. 22 Ed. (Ed. Fac-similada da 12 edigao de 1950). Lisboa.

VOTH, A., 2005. Cambios en la geografia del corcho en Europa. In: Congrés Internacional Alzines
sureres, fabriques i comerciants. Passat, present i futur del negoci surer. Preactas Palafrugell.

ZAPATA, S., 2005. El declive de la industria corchera espafiola en la segunda mitad del siglo XX. Una
descripcion cuantitativa. In: Congrés Internacional Alzines sureres, fabriques i comerciants. Passat,
present i futur del negoci surer. Preactas Palafrugell.

WORLD DATABASE ON PROTECTED AREAS. World Commission on Protected Areas. 2006.
http://sea.unep-wcmc.org/wdbpa/

WWF MEDITERRANEAN PROGRAMME & ERENA, 2006. Implications of EU subsidies and policies to
the conservation of cork oak ecosystems in southern Portugal: the greenbelt case study

Other website sources

www.fairtrade.org.uk/about sales.htm
http://www.agirpourlenvironnement.org/presse/23plastok4.htm
http://www.cniid.org/healthcare/docs/resume KEMI.pdf

http://www.pro-environnement.com/articles/leqgislation-relative-aux-dioxines-en-milieu-de-
travail,6ftg6jn279qgy7.html

http://www.cniid.org
http://www.amis-nature.org/sets/setpubliplag.html

www.realcork.pt
www.celiege.org

32



Cork screwed? Environmental and economic impacts of the cork stoppers market

Acknowledgements

This report has been prepared with the contribution of: Enrique Torres (University of
Huelva, Spain), Maria Angeles Suarez, Miguel Elena Rossello (the Director General
of ICMC, formerly known as IPROCOR, Spain), Ramon Santiago (ICMC, Spain),
James Aronson and Christelle Fontaine (CEFE/CNRS, Montpellier, France), Aurélie
Gigandet (CNIID, France), Renaud Piazzetta (Institut Méditerranéen du Liége, Vivés,
France). WWF thanks them for their contributions to this report.

WWEF is also grateful to: Haut Commissariat des Eaux et Foréts et a la Lutte Contre
la Désertification (Morocco), Association Marocaine des Industriels du Liéege
(Morocco), Direction Générale des Foréts (Tunisia), ERENA (Portugal), Helena
Pereira (Technical University of Lisbon, Portugal), Americo M.S. Carvalho Mendes
(Faculty of Economics and Management, of the Portuguese Catholic University,
Portugal), Hamed Daly-Hassen (INGREF, Tunisia), José Cobra (Confédération
Européenne du Liege, CELiege) for their contributions through background papers
and presentations, which have informed this report.

33



Cork screwed? Environmental and economic impacts of the cork stoppers market

Endnotes

vi

vii

J.N. Guzman, F.J. Garcia, G. Garrote. R. Perez de Ayala. ‘Monitoring and status of the Iberian lynx
(Ilynx pardinus) in Spain’. 2002-2004. Paper presented in the second international seminar on the
conservation of the Iberian Lynx

Source: Action Plan for the Spanish Imperial Eagle (Aquila adalberti), compiled by L. Mariano
Gonzalez (DGN Spain) at
http://europa.eu.int/comm/environment/nature/directive/birdactionplan/aquilaadalberti.htm

Source: Action plan for the Cinereous Vulture (Aegypius monachus) in Europe, compiled by B.
Heredia (Birdlife International UK with contributions from A. Abuladze (institute of Zoology, Gerogia).
February 1996.

Source: Los Bosques Ibéricos — Una interpretacion geobotanica. by E. Blanco Castro & al. Ediotrial
Planeta, S.A., 1997., printed in Spain. Pp 555.

Source: CBS. S.L:; oct 2003. Catalogo Nacional de especies Amenazadas. Ciconia nigra.
www.mma.es/conserv_nat/acciones/esp _amenazadas/html/catalogo/Vertebrados Aves/ver7.pdf
Non-timber forest products (NTFPs) are a collection of biological resources derived from both natural
and managed forests and other wooded areas (Peters, 1996).

Source: www.fairtrade.org.uk/about _sales.htm’

34




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyItalic
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightItalic
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumItalic
    /HelveticaNeue-Roman
    /HelveticaNeue-Thin
    /HelveticaNeue-ThinItalic
    /TimesNewRomanPS
    /TimesNewRomanPS-Bold
    /TimesNewRomanPS-BoldItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-Italic
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /ZapfDingbatsITCbyBT-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


