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This report was produced by the European Forum on Nature Conservation and
Pastoralism and the Asociacion para el Analisis y Reforma de la Politica Agro-
rural. The views set out in the report are those of the authors and do not
represent the views of the Commission or the Environment Directorate General.

0 SUMMARY AND CONCLUSIONS
0.1 Background

Olive production is a significant land use in the southern Member States of the EU with
important environmental, social and economic considerations. The main areas of olive
oil production are in Spain (2.4 million ha), followed by Italy (1.4 million ha), Greece
(12 million ha) and Portugal (0.5 million ha). France is a very much smaller producer,
with 40,000 ha

The requirement to integrate environmental concerns into Community policies,
including agriculture policy, is enshrined in the European Union (EU) Tredties.
However, until now there have been considerable obstacles to achieving this integration,
including a lack of clear and comprehensive information concerning the environmental
affects of particular agricultural sectors and systems, and an absence of research into
practical policy options.

These absences are particularly apparent in the case of certain farming systems
characteristic of the Mediterranean region, such as olive production, whose
environmental effects have been studied less than farming systems more characteristic
of central and northern Europe.

The olive regime of the Common Agricultural Policy (CAP) supports production by means

of an annual budget of currently around Euro 2,250 million and has a strong influence on

the sector. In 1997, the European Commission (EC) released an “options paper”
highlighting the need to reform the olive support regime. This lead to a simplified
“interim” regime for the period 1998-2001 which retained production support as the
principal measure.

The European Commission (EC) is due to present a proposal during 2000 for a new
regime to be implemented from November 2001.

0.2 Study brief

With a view to integrating environmental concerns into agricultural policies affecting olive
production, the EC commissioned the present study with the aim of providing a detailed
description of the environmental impact (problems and benefits) of olive production in the
EU and producing practical suggestions of how to reduce or eliminate any identified
negative environmental effects.

The contractor was requested to consider the definition of codes of “good agricultural
practice” in relation to olive farming, incorporating basic environmental protection, as well

as identifying environmental services which could be considered to go beyond good
agricultural practice.



0.3 Olive farming types and environmental effects

This study revealed considerable differences between olive farming areas and, in some
cases, between different farms within a given area. These differences are strongly
apparent in the physical characteristics of the plantations, management practices, socio-
economic situation and environmenta effects. Olive farms in the EU range from the
very small (<0.5ha) to the very large (>500ha) and from the traditional, low-intensity
grove to the intensive, highly mechanised plantation.

Overdl, three broad types of plantation were identified:

* Low-input traditional plantations and scattered trees, often with ancient trees and
typicaly planted on terraces, which are managed with few or no chemical inputs, but
with a high labour input.

* Intensified traditiona plantations which to some extent follow traditiona patterns but
are under more intensive management making systematic use of artificial fertilisers and
pesticides and with more intensive weed control and soil management. There is a
tendency to intensify further by means of irrigation, increased tree density and
mechanica harvesting.

* Intensive modern plantations of smaller tree varieties, planted a high dengities and
managed under an intensive and highly mechanised system, usually with irrigation.

As aresult of their particular plantation characteristics and farming practices, the low-
input traditional plantations have potentially the highest natural value (biodiversity and
landscape value) and most positive effects (such as water management in upland areas)
as well as the least negative effects on the environment. These plantations are also the
least viable in economic terms and hence most vulnerable to abandonment.

The intensified traditional and modern intensive systems are inherently of least natural
value and have potentially, and in practice, the greatest negative environmental impacts,
particularly in the form of soil erosion, run-off to water bodies, degradation of habitats
and landscapes and exploitation of scarce water resources.

Sail erosion is probably the most serious environmental problem associated with olive
farming (as distinct from olive processing, which is not covered by this study).
Inappropriate  weed-control and soil-management practices, combined with the
inherently high risk of erosion in many olive farming areas, is leading to desertification
on awide scale in some of the main producing regions, as well as considerable run-off
of soils and agro-chemicals into water bodies.

The broad picture for the olive sector is of intensified production leading to certain
negative effects on the environment, reflecting similar conclusions for European
agriculture in general over recent decades in numerous studies, including the recent EC
report on sustainable agriculture (EC, 1999).

However, the present study concludes that, at least in the olive sector, the negative
environmental effects of intensification could be reduced considerably by means of



appropriate farming practices, and that, with appropriate support, traditional low-input
plantations could continue to maintain important natural and social values in marginal
arees.

0.4 Obijectives for environmental improvements

The study concludes that the following aims need to be addressed in order to improve the
environmenta effects of olive farming:

Reducing negative effects in traditional-intensified and modern-intensive systems:

To reduce currently high levels of soil erosion and run-off to water courses, mainly in
intensified-traditiona and modern-intensive systems, by promoting changes in
management practices or, in extreme cases, a change in land use (maintaining olive
trees and introducing grazing and/or afforestation).

To promote a more rationa use of agro-chemicals in order to reduce impacts on flora
and fauna (biodiversity) and reduce the risks of pollution, especidly of soil and water.

To promote a more sustainabl e exploitation of water resources for irrigation and control
the spread of irrigation in areas with sensitive water resources.

To prevent the further expansion of olive plantations onto valuable habitats (natura and
semi-natural) and soils that are vulnerable to erosion.

Maintaining and improving positive effects:

To prevent the abandonment of olive plantations where these make a postive
contribution to natural and landscape values, mainly low-input traditional systems.

To further develop and promote sustainable and environmentally-favourable olive
farming systems, such as organic and integrated production systems.

To promote the maintenance and improvement of natura vaues in olive plantations
(maintenance and restoration of habitats and |andscape features).

Actionisrequired in four key areasin order to promote the above aims, namely:

Improving farming practices.

Monitoring and steering changes in land use (abandonment, expansion and set-aside).
Information, advice and training for farmers.

Research, monitoring and the development of data-bases which integrate agronomic,
environmenta and land-use criteria

0.5 Policy review

Until now, EU policies have not promoted, at a genera level, either sustainable olive
farming or the effective integration of environmental concerns into the sector.



This study concludes that the existing system of production support produces negative
environmental effects by rewarding intensification and expansion. Whilst most notable
in the more productive areas, in the form of developments such as new plantations,
irrigation and intensive use of inputs, intensification is also apparent in many margina
arees.

By operating in direct proportion to production, the olive regime offers relatively little
support for low-input olive plantations in marginal areas which generally are those of
most environmental value. At the same time, the support regime currently includes no
specific mechanism for improving the environmental effects of olive production.

Apart from the CAP olive regime, other EU policies of relevance to the study include
FEOGA structural measures (e.g. for grubbing-out old groves, for investments in
replanting and irrigation and for setting up young farmers), aid for farmers in Less
Favoured Areas and, since the mid-1990s, agri-environment programmes established
under Regulation 2078/92.

In the framework of these policies, measures to reduce environmental impacts or
maintain environmental values have been on an extremely small scale, compared with
the resources devoted to production support and production-orientated structural
objectives. In particular, agri-environmental schemes under Regulation 2078/92 have had
very little impact on olive farming to date (with the exception of Portuga) and have failed
to address the scale and range of environmenta issuesidentified in the present study.

Nevertheless, the study revealed examples of positive initiatives in severa of the olive
producing regions, developed in different cases by agricultural authorities, farmer
associations and NGOs, and supported in some instances by EU policies such as Objective
1 rural development programmes and agri-environment schemes. These examplesillustrate
the great opportunities which exist to promote environmental improvements in olive
farming and which could produce benefits on a considerable scale if greater resources were
made available for targeted measures with clear environmental objectives.

Significant lessons could aso be learned from policy experience in the USA, where soil
erosion in arable farming has been tackled successfully over extensive areas by means of
“cross-compliance” measures (attaching environmental conditions to support payments).

0.6 Practical suggestions

Important opportunities exist within the current policy framework for promoting
environmental improvements in olive farming, notably:

« The CAP olive support regime, due to be reformed during 2000 for the
implementation of a new regime from November 2001.

* New environmental measures provided for under Article 3 of the “common rules”
Regulation 1259/1999, including the possibility for attaching environmental
conditions to CAP support payments.

» Agri-environment measures, previously Regulation 2078/92 and now under Chapter
VI of the “rural development” Regulation 1257/1999; and measures for less-favoured



areas and areas with environmental restrictions, under Chapter V of Regulation
1257/1999.

» The rura development measures established under Regulation 1257/1999, particularly
in Chapter IX (adaptation and development of rura areas) and in Chapter | (investment
in agricultural holdings.

Based on the information provided by all of the national and case studies, this report
makes the following practical suggestions for integrating environmental protection into
the main policies affecting olive farming and in order to promote sustainable practices
in the sector:

 The change from production support to a flat-rate area payment unrelated to
production or yields. A minimum number of trees per hectare should be established,
low enough to alow very extensive, traditional plantations to benefit (e.g. 40-50 trees
per hectare). Scattered trees not in plantations and with an overall density below this
limit could be paid the same level of aid, but converted to atree-basis.

» All olive producers receiving CAP support should be required to comply with
locally-established codes of Good Agricultural Practice (GAP) incorporating basic
environmental protection, within an EU framework.

* A higher level of area payment could be introduced (for example under the Less
Favoured Areas scheme or within the proposed area-payment support scheme) for
plantations in environmentally very sensitive areas and for which GAP is more
demanding and implies a higher cost than in other areas.

» The application of agri-environment programmes to olive farming should be greatly
expanded in order to offer payments to all olive farmers in return for additional
environmental services which go beyond GAP, under schemes designed to address
specific environmental prioritiesin the region or area.

The authors believe that the policy recommendations made in this study could, if
implemented effectively, result in a considerable reduction in the environmental impacts
of olive farming, as well as providing significant benefitsin terms of the conservation of
soil and water resources and of biodiversity and landscape values. Potentially, the
proposed measures could also lead to improved viability and employment on olive
farmsin marginal rural areas.



This report was produced by the European Forum on Nature Conservation and
Pastoralism and the Asociacion para el Analisis y Reforma de la Politica Agro-
rural. The views set out in the report are those of the authors and do not
represent the views of the Commission or the Environment Directorate General.

1 INTRODUCTION

The requirement to integrate environmental concerns into Community policies,
including agriculture policy, is enshrined in the European Union (EU) Treaties.
However, until now there have been considerable obstacles to achieving this integration,
including a lack of clear and comprehensive information concerning the environmental
affects of particular agricultural sectors and systems, and an absence of research into
practical policy options.

These absences are particularly apparent in the case of certain farming systems
characteristic of the Mediterranean region, such as olive production, whose
environmental effects have been studied less than farming systems more characteristic
of central and northern Europe.

Olive production is a significant land use in the southern Member States of the EU with
important environmental, social and economic considerations. This study covers the
four main producing countries: Spain, Italy, Greece and Portugal .

The olive regime of the Common Agricultural Policy (CAP) was introduced in 1966
(Regulation 136/66), when Italy was the only significant producing Member State. It
supports production by means of an annua budget of currently around Euro 2,250 million
and has a strong influence on the sector.

In 1997, the European Commission (EC) released an “options paper” (COM(97)57)
highlighting the need to reform the olive support regime and considering different
options for this reform. This subsequently lead to a simplified “interim” regime for the
period 1998-2001 under which several elements of the original regime were abolished
leaving the production subsidy as the principal measure.

A lack of reliable data, particularly concerning olive-tree numbers, area and yields, was
cited as the main reason for not being able to undertake an appropriate long-term reform
in 1998. Also apparent in many of the public and political debates which took place
before and after the release of the EC’s options paper was a lack of information and
understanding concerning the environmental effects of olive farming.

The Regulation introducing the interim olive regime (Regulation 1638/98) committed
the EC to presenting a proposal during 2000 for a new regime to be implemented from
November 2001, replacing the one introduced in 1966. Basic olive data has been
improved during the past two years by means of aerial and satellite imagery in order to
facilitate the design of an appropriate regime.

With a view to integrating environmental concerns into agricultural policies affecting olive
production, the EC commissioned the present study with the following specific objectives:



* First, to provide a comprehensive and detailed description of the environmental impact
(problems and benefits) of olive production in the EU, including an examination of
severa different production and management systems of varying intensity in a wide
range of locations.

» Second, to produce a detailed series of practical suggestions of how to reduce or
eliminate any identified negative environmenta effects of olive production.

The contractor was requested to consider the definition of codes of “good agricultural
practice” in relation to olive farming, incorporating basic environmental protection, as well

as identifying environmental services which could be considered to go beyond good
agricultural practice.

The study was carried out in three phases, as follows:

» A national report was produced for each of the four main producing countries by a
national consultant.

* Six case studies were produced by national and local consultants. The case-study
areas were selected in order to represent a selection of different olive-producing
situations across the EU Mediterranean countries (see Index for areas).

» The main report (this Volume) and summaries of the national and case-study reports
(Volume Il) were produced by the study co-ordinator and distributed to the national
and local consultants for comments.

The study was carried out on the basis of a review of existing literature and research,
interviews with key actors and experts and visits to approximately 30 olive farms in the
six case-study areas. Where possible, highly technical language has been avoided in
order to make the report accessible to a wider group of readers.

The study is concerned specifically with the environmental effects of olive cultivation;
the considerable environmental problems associated with the disposal of wastes from
olive processing plants were excluded from the terms of reference for the study.

Socio-economic considerations also were not part of the terms of reference for the
study. However, the consultants involved in the study and many of the persons
interviewed stressed the importance of interactions between environmental and socio-
economic considerations and the desirability of developing an integrated policy
approach to the olive farming sector. Consequently, certain socio-economic
considerations are referred to in this report where these are of particular relevance to the
analysis of environmental effects.



2 CURRENT SITUATION OF OLIVE PRODUCTION IN THE EU
2.1 Production and land-use patterns

Olive farming is a significant land use in Mediterranean regions, covering over five
million hain the EU Member States. The main areas of olive oil production arein Spain
(2.4 million ha), followed by Italy (1.4 million ha), Greece (1 million ha) and Portugal
(0.5 million ha). France is avery much smaller producer, with 40,000 ha.

The percentage of national UAA occupied by olives is 7% and 9% in Spain and Italy
respectively, but around 20% in Greece. Whereas 6.5% of all farmsin Spain have olives
as part of their production, thisrisesto 15% in Greece and 37% in Italy.

Table 1: General data on olive area and production in EU

Olive area Qil production Producers (1) Approx. % world
(ha) (1) (tonnes) (2) olive ail output (2)

Spain 2,423,841 535,000 396,899 28%

Italy 1,430,589 467,000 998,219 24%

Greece 1,025,748 307,000 780,609 16%

Portugal 529,436 35,000 117,000 2%

France 39,421 2,000 19,271 <0.1%

EU 5,449,035 1,346,000 2,311,998 70%

Sources:

(1) EC figures from “Oliarea” survey, quoteddgricultura, 2000.

(2) Polidoriet al, 1997. Production figures are annual average 1990/91 to 1995/96, I00C
estimates.

Olive statistics vary considerably, depending on the source and the criteria used. Data
from the main producer countries are often inconsistent. The figuresin Table 1 relating
to olive area and number of producers are from a new survey undertaken by the EC
following the interim reform of the CAP olive regime in 1998. This survey suggests a
considerably greater olive area and number of producers in the four main producing
Member States than was reflected in previous statistics. The production figures are from
the International Olive Oil Council (I00C) for the years 1990/91 to 1995/96. Average
production in recent years has been considerably higher, especially in Spain.

Whilst olive plantations are found over most of the Mediterranean region, the greatest
concentration of oil production is found in two Spanish provinces, Jaén and Cérdoba in
Andalucia, which between them account for over a third of EU output.

Plantations which produce table olives cover a far smaller area than those producing
olive oil. In Spain, less than 6% of the total area is devoted to table-olive production
whereas the figure in Italy is less than 3%.

The EU currently dominates the global market, producing over 70 per cent of the

world's olive oil. Tunisia, Turkey and Syria are the only other producers of significance,
accounting for over 20 per cent of world production.
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2.2 Structural characteristics of olive farms

The average size of olive holding in the EU countries is extremely small. In Italy, the
average olive holding has less than 1ha. In Portugal, the average size is 1.8ha, but with
notabl e differences between regions. In Spain the average size of holding with olives as
the main product is 7.7ha and over 90 % of olive holdings have an average UAA of less
than 15 ha and an average olive area of less than six ha. In addition, olive holdings tend
to be highly fragmented, especially in upland areas.

However, large olive holdings are also an important part of the sector even though there
are few of them. In Spain, large holdings account for a considerable proportion of the
land under olives. In fact 3% of olive holdings have an average UAA of over 40ha and
account for 33% of the total area of holdings with olives as the main product (UPA,
1998).

The structural characteristics of olive holdings are relevant to the evaluation of
environmental effects as they may have an important influence on the viability of
production and thus on the risk of abandonment, which can have significant
environmental consequences. It may also be more difficult in practical terms to
influence farming practices in areas with a large number of very small, fragmented
holdings.

2.3 Socio-economic considerations

Although not the main focus of this study, it is useful to provide a brief review of socio-
economic consderations which interact with the environmental issues identified in the
study.

Olive farming provides an important source of employment in many rural areas of the
Mediterranean, including many marginal areas where it is either a principal employer or

an important part-time employer which can be combined with other activities, such as
tourism. Olive farming is also an important part of local rural culture and heritage in

many areas, and is being maintained and “valorised” through labelling schemes in some
cases.

However, this employment is far from secure. In more productive regions, continued

mechanisation (especially of harvesting and pruning) in more modern systems is leading
to a considerable reduction in labour requirements which is likely to be accentuated in

the near future. In marginal areas, employment in olive farming is seasonal and low-

paid, and ageing populations and emigration are leading to reduced availability of

labour. For similar reasons, the cultural and heritage values are also being lost in many
areas.

Olive production is an important economic sector in many rural areas of the
Mediterranean. In some areas, it is the principal economic activity and the basis for
other sectors, up and down-stream (inputs, processing). The Jaén case study provides an
example. The olive sector has developed rapidly in recent years in the main producing
regions of Andalucia, with notable increases in both productivity and quality of
production. In certain areas of the EU, such as Toscana, a different model has

11



developed, in the form of an artisan olive sector which is closely integrated with rural
and cultural tourism.

However, this economic development associated with the sector has been concentrated

in certain more progressive regions. Meanwhile, there are other areas where the olive

sector has stagnated, kept alive by production subsidies but failing to develop either as a

modern industrialised sector (cf. Jaén) or as a cultural-quality sector (cf. Toscana). The
Puglia and Caceres (especially La Vera) cases provide two very different examples of
this less optimistic situation. The extremely small size of olive farms (typically around 1
hectare in most regions) and the advanced age of many farmers are fundamental
obstacles to development.

3 FACTORS WHICH DETERMINE ENVIRONMENTAL EFFECTS

There are wide variations in olive farming within the EU. These differences are apparent
across three broad categories:

» Plantation characteristics and farming practices.
» The physical and biological conditions in which farming takes place.
* The socio-economic situation of the holding.

Given these wide variations in olive farming, it is important to identify the main
characteristics which determine the effects on the environment. The main emphasis of
the study was on plantation characteristics and farming practices, but it is useful to
review other factors briefly before discussing environmental effects in more detail.

3.1 Plantation characteristics and farming practices

It is important to stress the great variation in plantation characteristics and, especially, in
olive-farming practices, not only across the EU, but even within particular regions. It is
extremely difficult to describe “standard” farming practices in the olive sector. The case
studies, interviews and published literature all confirm that the practices recommended
for olive cultivation in agronomic text books are applied in only a very small proportion
of olive plantations.

In the great majority of plantations, practices depend on a mix of local conditions
(physical, biological, socio-economic), tradition, hearsay and the farmer’s own intuition,
observation and opinion. Farm advisory services tend to be limited in olive-producing
areas, especially in more marginal areas, and the only external advice available for
many producers is from agro-chemical salesmen and farmer associations.

The following review therefore aims to provide an overview of the situation, based on
information from the national and case studies, literature and interviews. A more
exhaustive analysis was not possible given the resources of the study. More detail on
specific practices is provided in the case studies (Volume lI).

This review applies to olive farming both for oil and table-olive production. In fact, it is

not always possible to make a clear distinction between plantations producing oil or
table-olives: many of the varieties used for table-olives are also suitable for oil
production and the output of a particular plantation in a given year may go partially for

12



oil and partially for table-olives, depending on various factors including market prices,
size and quality of the olives, etc. The differences in production practices are relatively
minor, for example, table-olive production usually involves more frequent and labour-
intensive pruning and earlier harvesting. Control of olive fly is also especialy
important, as fruits attacked by this pest have virtually no market value as table olives.

3.1.1 Tree characteristics and management

Olive trees range from ancient, large-canopied trees, which may have been cultivated by
grafting onto wild olives and maintained by pruning for over 500 years, to modern dwarf
varieties planted in dense lines, which may be grubbed-out and replanted every 25 years.

Tree dengities vary from as few as 40-50 stems per hectare noted in some older plantations
to 300-400 stems or more per hectare in the most intensive new plantations.

Modern, high-density olive plantations are comparable to intensive plantations of other
fruit trees: in fact, they are as different from the traditional concept of an olive grove as an
intensive apple plantation is from atraditional apple orchard.

Tree density and planting patterns depend partly on local tradition but water availability is
also a determining factor: under rain-fed cultivation, the lower the rainfall, the lower the
tree density, by necessity.

For example, in Jaén, an average rainfall of less than 400mm per year allows for
densities of less than 80 trees per hectare; with 500mm per year, 100 trees per hectare
are possible (Aguilar Ruiz et al, 1995). Irrigation permits much higher densities,
typically between 200 and 400 trees per hectare.

Trees may be pruned every year (for table-olive production) or every two or more years,
depending on local tradition, the individual farmer, etc. In some marginal situations, trees
have not been pruned for many years and have developed a high, dense canopy which
could only be recovered for efficient production at considerable cost (see Crete case study).

Pruning usually is carried out manually (with chainsaws for bigger branches) and requires
a large labour input (for example, 1/5 to 1/3 of the total labour input on traditional farms in

the Caceres case study). However, the most modern type of plantation (using “dwarf” or
“bush” varieties in dense rows) is designed for totally mechanised pruning, which greatly
reduces the labour input (this system is not suitable for production of table olives).

There are many different olive-tree varieties, each with particular characteristics. For
example, some are more suitable for mechanical harvesting than others: in Portugal the
very widespread Galego variety is less suitable as the olives are difficult to shake off the
tree. Some varieties, such as Gordal in Sevilla, are only suitable for table-olive production.

3.1.2 Weed control and soil management
Traditionally in many regions, the understorey of olive plantations was used for growing

other crops (cereals, vines, etc.) and/or for grazing. This partly explains why tree densities
often were very low. Cultivation was with animal traction and a shallow plough which
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followed the contours of slopes. Weed control was by means of cultivation and grazing or
by hand.

From the 1970s, these traditional systems were replaced in the more productive areas and
in many margina areas. Crop cultivation and grazing were abandoned and mechanised
tillage was introduced to control weeds. Weed control is considered necessary to prevent
them from competing with the olive crop, particularly for moisture during the late spring
and summer. Tillage is aso thought to improve water penetration and reduce transpiration,
although recent research has cast doubt on the usefulness of tillage for this purpose (for
example, Guerrero, 1997).

Tillage may be with a cultivator, tine-harrow, disk-harrow or rotovator, or in some cases a
plough. The number of passes per year varies considerably, depending on loca practice,
conditions (e.g. more tillage is needed in the event of high rainfall as this produces more
weeds) and the individual farmer. More extensve cultivation systems use one or two
passes at the most. Intensive systems use repeated tillage (four or more passes per year).

Herbicides were introduced as a complement or aternative to tillage from the 1970s, but
have not been adopted on a large scale until recently. The most widespread types of
herbicide are pre-emergence, such as Simazine, which are residual and require only one or
two applications per year, and are used to keep the soil free of weeds throughout the year.
A typical dosage is 3.5 kg (active ingredients) Simazine per hectare per year (Guerrero,
1997).

Post-emergence contact herbicides such as Glyphosate are aso used increasingly, but
require more applications, and may be used in combination with pre-emergence types. A
typical dosageis 8 litres of 35% Glyphosate per hectare (Guerrero, 1997).

In order to conserve and improve the soil, various systems have been developed in recent
years for maintaining a permanent or semi-permanent vegetation cover, either over the
whole plantation or in the lines between the tree.

A permanent grass cover over the whole plantation which is maintained by mechanical

mowing is known as “inerbimiento” in Italy. At least in areas with sufficient rainfall (or
with irrigation), results suggest that this permanent grass cover does not affect the olive
crop while soil conservation is extremely good (see Toscana case study). In certain areas of
all four countries, sheep raising is practised in olive groves. With appropriate stocking
densities, this integration of crop and livestock production is considered environmentally
beneficial for several reasons, including effective weed control with a low risk of erosion,
fertilisation without external inputs and the maintenance of important biodiversity and
landscape values.

Other systems developed in Andalucia involve vegetation strips (spontaneous or sown) in
the lines between the trees which are chemically “mown” with herbicides in spring before

they start to compete for moisture, while the area under the canopy is kept free of
vegetation with residual herbicides (for example, see Pastor and Castro, 1995).

3.1.3 Fertilisation
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Fertilisation systems include: no fertilisation (still common in some margina areas),
organic fertilisation (animal manure, leaves, compost, manufactured organic fertilisers),
green manures (leguminous crops such as vetch, beans), chemica fertilisers (NPK applied
by hand or machine beneath the tree canopy, usualy in the form of combined fertilisers),
fertilisation though irrigation water and through the foliage (modern intensive systems).

Traditionally, many plantations received no fertilisation, other than dung from grazing
animas. Some organic olive farms follow this practice today. However, olive trees
respond well to fertilisation and, since the 1970s, the use of chemical fertilisers has become
increasingly widespread in most countries, even in many marginal, traditiona types of
plantation (for example, Crete and Caceres case studies). “Fertigation” (fertilisation via
irrigation water) and foliar systems (fertilisation via leaf sprays) are extending rapidly in
the more intensified plantations.

There is no easily-defined standard practice for fertilisation in olive farming. The case

studies and farm interviews revealed a range of different practices, from “a barrow-load
of farm-yard manure for each tree every four years” to sophisticated systems of nutrient
supply via irrigation and based on annual soil and leaf analysis.

Even within a broadly similar plantation types such as low-input traditional or

intensified traditional plantations, the use of fertiliser varies enormously, depending on
factors such as tree size (bigger trees need more fertiliser), rainfall and irrigation
(fertilisers are less effective in very dry conditions), local tradition and the particular
farmer.

For example, reported applications of combined chemical fertiliser range from 1kg per
tree (e.g. Céaceres) to 6kg per tree (e.g. for the |@fgeubolia variety in Crete),
approximately equivalent to a range of between 80kg and 600kg per hectare. In
Portugal, applications of up to 400kg per hectare are reported in intensified traditional
plantations and of 400-600kg in modern intensive plantations.

Other factors being equal, fertiliser input per hectare tends to increase in proportion to tree
density, as tree density itself increases in proportion to the availability of water
(precipitation and/or irrigation). Fertiliser input is considerably higher under irrigated
systems than under rain-fed conditions.

Guerrero (1997) cites a standard annual dosage of nitrogen of 1 unit per tree, equivalent
to 80 units per hectare in low density plantations and 200 units per hectare in plantations
with a density of 200 trees per hectare.

For irrigated intensive plantations in Jaén, recommended annual inputs of nitrogen have
been calculated at 0.5kg/tree applied to the soil plus 0.8kg/tree applied through
irrigation water (Agricultura, 1998b). This equates to approximately 390kg of nitrogen
per hectare for a plantation of 300 trees per hectare. In addition to these inputs, the same
authors recommend 25kg of potassium nitrate per 1,000 litres of water added to copper
or other pesticide sprays, applied three times per year.

Typical recommended doses quoted by Aguilar Ruiz (1995) for rain-fed cultivation
in Jaén in Spain were 3kg combined fertiliser per tree, as follows:
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Nitrogen 1.3kg/treelyear
Phosphorous 0.5kg/treelyear
Potassium 1-2kg/treelyear

However, the same authors reported that the fertilisation of olive plantations in the
province rarely follows these recommendations and is generally “anarchic”, with very
little planning and enormous differences between one area and another. Similar
situations were reported in the other case-study areas.

3.1.4 Pest control

There are 2-4 significant pests associated with olive plantations plus a further 10 or so of
secondary or localised importance (including fungi and other problems). The main pests
cited by Cirio (1997) areBactrocera oleae (olive fly), Prays oleae, Saissetia oleae and
Capnodium elaeophilum. To these should be adde&dcloconium oleaginum, which
Guerrero (1997) cites as a widespread problem in Spain. The presence and seriousness of
these pests, fungi, etc., depends partly on prevailing environmental conditions
(temperature, humidity), but also on practices such as cultivation, pruning and irrigation
(Cirio, 1997).

At least 40 species of “useful” insects are believed to be parasifesyefoleae and a
further 20 of olive fly andbaissetia oleae (Cirio, 1997). Practices which adversely affect
these beneficial species may increase pest problems.

Olive fly is the most important pest. It is much more problematic in more humid, frost-free
areas, where it can decimate the olive crop leading to greatly reduced oil quality. However,
in dry, high-altitude areas, the presence of olive fly tends to be much less and control
measures may not be necessary on a regular basis.

Olive fly is normally treated with Dimethoate sprays, either by the farmer or through large-
scale aerial spraying. Typical quantities applied are 1.5 litres of 40% Dimethoate per
hectare for terrestrial application or 0.5 litres per hectare for aerial application according to
Guerrero (1997). Alternative control systems are being developed, such as mass-trapping
using baits, but these are more expensive and labour-intensive.

In some areas, chemical control measures against olive fly only started to be taken
relatively recently while in some areas no measures are taken; as a result, olive oil may be
of inferior quality, especially in years when this pest is widespread (see Céceres case
study).

Prays is also treated with Dimethoate and with Malathion, although there are many other
suitable agents. Many farmers treat for Prays as a matter of course, even though the impact
of this pest on production is often minimal, according to some authors (Pajaron
Sotomayor, 1997).

Guerrero (1997) points out that Dimethoate is a very wide-spectrum agent which
eliminates numerous different types of insect. It is therefore seen as a useful way of
“cleansing” an olive plantation of potentially damaging pests, even though it eliminates
various beneficial species (e.g. predators of olive fly) at the same time.
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For the treatment of Saissetia oleae, Guerrero (1997) cites five different pesticides which
can be used (for example, Methidathion at a dosage of 0.1-0.15%).

Many other pesticides are used in olive plantations, including Fenthion, Triclorfon, etc.
(see case studies for more details). Traditional pest control products, such as copper, lime,
white oils, Bordeaux mixture (copper sulphate and lime), are still used in some areas (see
Toscana and Crete case studies).

In more traditional plantations, pesticide use islow or non-existent, or limited to traditional
products, as mentioned above. For example, in La Vera in Caceres (Spain) it is estimated
that less than five per cent of olive farmers use pest control methods. In organic systems,
very high quality oils can be produced with no pest control other than preventive methods
of cultivation, pruning, appropriate fertilisation, etc., and traditional products.

However, chemical treatments are relatively cheap and under intensive systems there is a
tendency to make repeated applications with a range of pesticides (as many as ten
treatments per year, according to Cirio, 1997) according to a fixed calendar, with the aim
of ensuring a trouble-free crop. Under modern intensive systems it is common practice to
add various pesticides and fungicides to fertilisation sprays (leaf fertilisation), thus further
reducing the costs of pesticide application.

3.1.5 Irrigation

Traditionally, olive plantations epitomised dryland farming and were not irrigated, except
in certain situations where water was readily available. However, irrigation with relatively
small amounts of water enables plantations to produce much higher and more consistent
yields. Water use varies considerably according to the irrigation system used, climatic and
soil conditions, tree density, etc. Amounts range from under 1,500m3 to over 5,000m3 per
hectare per year (see case studies).

In recent years, drip-irrigation has been introduced on a large scale in some areas (see
Puglia, Crete and Jaén case studies). In regions where olive production is expanding (e.qg.
Andalucia, Castilla-La Mancha and Badajoz in Spain, Crete in Greece, parts of Alentejo in
Portugal) installing drip-irrigation has become standard practice in new plantations and in
traditional plantations which are being intensified and “densified” (new trees planted in the
lines between existing trees).

Even in traditional plantations in hilly areas of Crete, irrigation has become extremely
widespread (see case study).

Water for irrigation comes from different sources, including bore-holes, surface water
courses and private and public reservoirs.

3.1.6 Harvest

The harvest period ranges from September through to February, depending on climatic
conditions, variety of olive tree, whether the olives are for table use or oil, etc. There is a
tendency in many areas to harvest earlier now than in the past, in the pursuit of improved
oil quality.
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In most plantations the olive harvest is manual, either by hand, with combs or by beating
the branches with sticks to shake the olives off. Nets are usually extended under the tree to
catch the olives. Many olives fal on the ground before the harvest, especialy when
attacked by olive fly. These olives are collected with rakes or new machines (rollers with
spikes, vacuums, etc.). For quality ail, it is important to separate these olives from those
taken directly from the tree.

Mechanised harvesting is becoming increasingly widespread, both in modern intensive
plantations and in intensified traditional plantations (see typology below). Various models

of vibrators (tractor-mounted, self-propelled, hand-held) are used to shake the trunk or
individual branches of the tree. New “bush” type plantations are designed for harvesting
with a vineyard harvester.

Manual harvesting requires a large labour input which can amount to between 1/3 and 2/3
of a plantation’s direct costs during the year. Mechanical harvesting requires much less
labour. The latest machines with “umbrellas” (a built-in automated net) can be operated by
one person. Labour is thus greatly reduced compared with manual harvesting.

According to Tombeskr al (1996), one person using various different mechanical
harvesting machines can harvest. 17kg, 40kg, 90kg or as much as 200-400kg in one
hour, depending on the type of machine. This compares with a maximum under manual
harvesting of 15-20kg per person per hour. In other words, to harvest one “average”
hectare of 2,500kg manually requires 167 man hours, compared with 6 man hours using
the most efficient mechanised systems.

Mechanised harvesting is difficult to introduce in plantations with old, awkwardly
shaped trees or if the ground is water-logged, although some machinery is available
which is suitable (e.g. hand-held “vibrating poles”).

Indirectly, the harvesting method has important implications for the environment, in
particular the question of whether olives are collected from the ground or only from the
tree. The collection of olives from the ground requires completely bare and flat soil,
which is achieved through intensive use of herbicides and/or mechanical methods.
Preparing the ground in this way exposes the soil to erosion in winter rains as well as
removing an element (the grass layer) in the biodiversity of the plantation. This is the
normal system in the main producing regions of Andalucia, Puglia, etc.

On the other hand, if olives which have fallen on the ground are not collected, then it is
beneficial to have a grass layer under the trees, as this facilitates the handling of the nets
and avoids excessively muddy conditions in wet years, in addition to the environmental
benefits of soil protection and biodiversity. This is the case in Toscana, for example,
where production is focused on high quality oils and olives which have fallen on the
ground before the harvest (and which produce inferior oil) usually are not collected (see
case study). In this situation, practices for the pursuit of a high quality product coincide
with those for environmental protection.
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3.1.7 Yield

Average yields (taking account of good and bad years) range from as little as 200-
500kg/halyear in traditional plantations in marginal areas to as high as 8,000-
10,000kg/halyear in the most modern, intensive plantations on good soils with irrigation.

Consistency of yield is a very important factor in olive farming. The trees have a natural
tendency to produce the main harvest once every two years. Traditional pruning and
harvesting practices tend to accentuate this tendency, so that harvests may be reduced to
almost zero in the “non-harvest” year.

Modern techniques, such as mechanical harvesting, combined with irrigation can reduce
this fluctuating tendency greatly: modern intensive plantations with irrigation produce
consistently high yields, even though there may be fluctuations from one year to another.

The percentage of oil obtained from olives varies greatly (between 10% and 25% of the
olive’s weight), principally according to the variety and the climatic conditions.

3.2 Physical and biological conditions

It is important to take account of the physical and biological conditions within which a
particular olive plantation is managed. The environmental impact of particular practices
depends in part on these conditions. Key factors can be considered according to the
following categories: soil, water, biodiversity and landscape. Many of the criteria
referred to below could be included relatively simply in a comprehensive data base
(Geographic Information System) for olive producing regions in the EU, in addition to
more conventional agronomic data. This would provide a basis for integrating
environmental considerations into the support regime.

3.2.1 Saoll

The soil characteristics of an olive plantation are important especially in terms of
vulnerability to erosion and, to a lesser extent, to leaching of potentially contaminating
elements contained in fertilisers and pesticides.

The average slope of a plantation also has a major influence on soil erosion. In general
terms, a slope of over 10% is considered especially vulnerable, whereas over 20% is an
extreme situation in which soil cultivation is considered inadvisable.

However, various authors and commentators have pointed out that serious soil loss can
occur on relatively gentle slopes, for example 3-5%, if other factors are favourable (soil
type, rainfall, cultivation practices, etc.) (Agricultura, 1998).

In most Mediterranean countries, cartographic studies are available which indicate areas
highly vulnerable to soil erosion, as well as average slope. In Spain, all agricultural land

within the mountain Less Favoured Areas has an average slope of over 12%. It would
be possible to incorporate such criteria into the design of olive support policies.
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Traditionally, terraces with supporting walls were constructed on sloping land to
conserve the soil. This is an effective measure, although terraces may not eliminate the
slope entirely and erosion may still occur.

The quantity and timing of rainfall are also key factors for soil erosion: torrential rains
in autumn (and sometimes summer) are characteristic of many olive-growing regions
and these can have a particularly erosive effect on bare, dry soils.

3.2.2 Water

The climatic and topographic conditions in some water catchments lead to a high risk of
flooding and landslides. The land-use in such areas is an important factor in controlling
this risk: for example, terraced land and/or forest cover can help to reduce the speed of
run-off aswell astherisk of landslides.

The status of water resources (ground and surface) in the farmed area is an important
consideration, both in terms of quantity (extraction and recharge rates) and quality
(present contaminated status and vulnerability to contamination, for example from
leaching and run-off).

Average rainfall, evapo-transpiration and temperatures, as well as soil types and other
factors, al have an influence on the benefits produced by irrigation and on the quantity
of water consumed.

3.2.3 Biodiversity and landscape

In addition to the characteristics of the olive plantation and the effects of particular
management practices, an analysis of the effects of a farming system on biodiversity
should take account of the land-use pattern of the area in question. In particular, it is
important to consider the land-uses and habitat types adjacent to the olive plantation and
the presence in the area of species of conservation importance (e.g. species classified as
rare, endangered or vulnerable). In common with many farming systems, olive
plantations have more potential to make a positive contribution to biodiversity when
they exist in a mosaic with other land uses, such as arable cropping, other tree crops or
forest.

Similarly, olive plantations may add landscape diversity when they are present in areas
dominated by other land-uses, such as forest or arable land. On the other hand, where
olive monocultures themselves dominate the landscape, the result tends to be a
monotonous landscape with very limited visual diversity.

3.3 Socio-economic situation

The socio-economic situation of an olive farm is relevant to an anaysis of
environmental effects because of its influence on the viability of production, on the
potential for intensification and on the risk of abandonment. In particular, where olive
production is not viable in socio-economic terms, abandonment is likely to occur. The
abandonment of olive plantations can have important environmental effects (positive
and negative) as discussed in Section 5.
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It is clear from the national and case studies that there is a very wide range of socio-
economic situations in olive farming in the EU. Many small holdings in marginal areas
appear to operate below the conventional limits of economic viability in the sense that
the economic returns from the farming activity do not cover the labour costs involved.
Olive production continues on these holdings because the labour input of the farmer and
other family members is provided at no cost or below the prevailing rate for farm labour
in the area. On the other hand, some of the larger and more productive olive holdings
produce strong net margins under current market and support conditions.

Although the analysis of socio-economic factors was not included in the terms of
reference for the present study it is clear that the risk of abandonment is far greater in
certain situations (usually margina areas with highly fragmented holdings) than in
others. The indications from the present study are that the risk of abandonment is
currently minimal in the main producing areas (see Section 4).

A socio-economic analysis into which types of olive holding and in which areas are
most at risk of abandonment would provide an essential complement to the analysis of
the potential environmental effects of abandonment. In turn, this would enable support
measures to be targeted in order to prevent abandonment where this would be expected
to have negative environmental effects.

3.4 Unified typology of production systems for the four countries

There seems to be no widely used and accepted typology of olive production systems in
the EU. This report uses a smple typology which is adapted from that used by Petretti in
Italy (Petretti, 1995) and which is similar to those used by other authors.

The typology covers genera plantation characteristics and farming practices. due to the
limited resources of the present study it does not incorporate wider physical and socio-
economic criteria, although this would be desirable as a basis for more effective policy
making.

Three broad types of plantation are identified (see Table 2 for more detail):

* Low-input traditional plantations and scattered trees, often with ancient trees and
typicaly planted on terraces, which are managed with few or no chemical inputs, but
with a high labour input.

* Intensified traditiona plantations which to some extent follow traditiona patterns but
are under more intensive management making systematic use of artificial fertilisers and
pesticides and with more intensive weed control and soil management. There is a
tendency to intensify further by means of irrigation, increased tree density and
mechanica harvesting.

* Intensive modern plantations of smaller tree varieties, planted a high densgities and
managed under an intensive and highly mechanised system, usually with irrigation. A
second type of modern plantation uses “bushes” in dense rows, resembling vineyards,
which are almost totally mechanised.
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It must be emphasised that this typology represents a considerable simplification of real
conditions. Especially in the first two categories, the reality on the ground is more
complex and it is not always easy to determine which category is appropriate for a
particular plantation.

Nevertheless, the broad categories presented here reflect the different environmental
considerations associated with olive production and provide a basis for their
examination (see Section 5).

As aresult of their particular plantation characteristics and farming practices, the low-
input traditional plantations have potentially the highest natural value (biodiversity and
landscape value) and most positive effects (such as water management in upland areas)
as well as the least negative effects on the environment. These plantations are aso the
least viable in economic terms and hence most vulnerable to abandonment.

The intensified traditional and modern intensive systems are inherently of least natural
value and have potentially, and in practice, the greatest negative environmental impacts,
particularly in the form of soil erosion, run-off to water bodies, degradation of habitats
and landscapes and exploitation of scarce water resources.

The broad picture for the olive sector is of intensified production leading to certain
negative effects on the environment, reflecting similar conclusions for European
agriculture in general over recent decades in numerous studies, including the recent EC
report on sustainable agriculture (EC, 1999).

However, the present study concludes that, at least in the olive sector, the negative
environmental effects of intensification could be reduced considerably by means of
appropriate farming practices; and that, with appropriate support, traditional low-input
plantations could continue to maintain important natural and social vaues in marginal
areas.

Table 3 illustrates the approximate distribution of these typologies in the four Member

States covered by this study. No data are available to indicate the area covered by each
plantation type in each Member State. The study consultants in Spain and Greece
estimated that approximately 55-65% of the national olive areas corresponds to the
“intensified traditional” type, with only 5-10% in the “low-input traditional” category
and the remainder being “modern intensive” plantations. In Portugal, a far larger
proportion of plantations was estimated to be of the low-input traditional type (70-80%).
However, all of these figures are purely illustrative and based on estimates rather than
concrete data.

Table 4 provides an illustration of the economic characteristics of the different
plantation types in Spain, comparing approximate costs and incomes per hectare under
the current CAP olive regime. The figures illustrate the very large differences in
economic returns per hectare from the different plantation types and may provide some
indication of the relative risk of abandonment, although a far more exhaustive analysis
is required of this issue.
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Table 2: General characteristics of the three main types of olive plantation — see main text and case studies for more details

Low-input traditional plantations, scattered
trees.

Intensified traditional plantations.

Intensive modern plantations.

Typical location

Hill and mountain areas. Also in marginal lowland
areas and around villages.

Hills and ralling plains.

Rolling and flat plains.

Range of tree density

40-250 per ha and scattered trees.

80-250 per ha

200-400 per ha

Tree characteristics
and management

Old or ancient. Usually pruned, although may be
infrequent. In some cases, pruning is very limited
or non-existent and trees are allowed to develop a
very large canopy. Olives may be in mixed
orchards with other fruit trees.

Trees may be younger (due to replanting)
and have aregularly pruned canopy.
Thereisatendency to increase the tree
density in traditional plantations by
planting between existing rows.

Short-stem varieties.

“Dwarf” or “bush” varieties may be
replanted at 25-30 years and mechanic|
pruned.

ally

Terraces with
supporting walls

Common.

Common in some hill areas.

Very rare.

Management of Grazing and/or mowing and/or tillage, which mayrepeated cultivation and/or herbicides | Repeated use of herbicides (e.g. Simazine,
understorey be frequent or occasional. Animal traction or | (e.g. Simazine, Glyphosate). Glyphosate).
rotovators and hand mowers on narrow terraces.
Fertilisation None or manure and/or chemical fertilisers (e.g} Themical fertilisers (e.g. 2-6kg combine@hemical fertilisers usually applied
2kg combined fertiliser per tree). fertiliser per tree depending on plantatigthirough irrigation and/or leaf sprays.
rainfall, irrigation, etc.). Nitrogen input 150-350kg/ha.
Pesticide use None or occasional. Sometimes use traditional | 2-10 treatments per year depending on|t&€.0 treatments per year depending on|the

products, such as Bordeaux mixture, copper, lin

narea, pests, year, etc. See main text.

area, pests, year, etc. See main text.

Irrigation

Not usual, although becoming common in certajincreasingly common (mostly drip

specific areas, such as Crete.

although some sprinkler systems).

Usual (drip system).

Harvest method

By hand, or may be left in years of little harvest

By hand or mechanical.

Mechanical.

Typical yield 200-1,500 kg/ha 1,500-4,000 kg/ha 4,000-10,000 kg/ha
Consistency of annual |Very low Low High

yield

Labour requirement | Very high: harvest, pruning, maintenance of High: harvest (when manual), pruning. Low.

terraces and walls, scrub control, etc.
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Table 3: Distribution of different types of olive grove

Low-input traditional plantations and
scattered trees

Intensified traditional plantations

Intensive modern plantations (1)

Spain All olive regions in margina hill, mountain| Large areas of Andalucia, Castilla{&ndalucia, southern half of Castilla-La
and some lowland areas and around|Mancha and parts of Extremadura. Mancha, Badajoz.
villages.

Italy Liguria, Toscana, Marche, Umbria, Lazidoscana, Umbria, Lazio, Campari@€ampania, Puglia, Calabria, Sicilia
Abruzzo, Molise, Campania, Basilicat&alabria, Puglia, Sicilia, Sardegna
Calabria, Sardegna

Greece In marginal mountainous areas and in sp&kegean islands, lonian islands, Stgr€eete, Peloponese, Makedonia, Evia,
small islands. Ellada, areas of Crete, Peloponese, Estmstal areas of lonian sea

and coastal areas of lonian sea.

Portugal All olive regions in marginal hill, mountajAlentejo, Tras-os-montes, Ribatejo-Oestdainly Alentejo and Tras-os-montes. Some
and some lowland areas and arolBdira Interior. in Ribatejo-Oeste and Beira Interior.
villages.

Notes:

(1) Many of these plantations are not yet in full production.
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Table 4: Approximate economic characteristics of the main types of olive plantation in Spain under the current support regime - figures show
estimated annual average per hectare for a representative plantation of each type. Monetary unit = Euro.

Low-input traditional plantation

Intensified traditional plantation

Intensive modern plantation with
irrigation

Average annual yield of 500/ 75 2,500/ 375 6,500/ 975
olives/oil (1)

Sales income (Euro 0.30 150 750 1,950
per kg olives)

Direct costs 650 (2) 900 (3) 1,547 (4)
Production support 97.50 487.5 975
(Euro 1.30 per kg oil)

Gross income with 247.50 1,237.50 2,925
production support

Net income with -402.50 +337.50 +1,378
production support (4)

Notes:

(2) Qil production based on an average ail yield of 15kg per 100kg of olives. In practice, the percentage of oil extracted from olives varies
considerably (ranges from 10% to 25%), depending on climate, olive variety, etc.

(2) From Caceres case study, 1999. These costs include all labour input (including maintenance of terraces and walls)satolo€aimate
labour. In practice, a large part of the labour in traditional plantations is provided by the farmer and his family soddaradigectly. The
negative net income shown in the table therefore does not reflect a real monetary deficit. Nevertheless, this is a irgautlaioah
should be costed, as it gives an indication of the very low level of remuneration of this farm type and consequent dekofeatian

(3) From ETSIA/UPA, 1998

(4) Adapted (5% inflation added) from Guerrero, 1997.

(5) Gross income minus direct costs.
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4 MAJOR TRENDS IN OLIVE FARMING SYSTEMS

The area of land under olives in the EU countries has fluctuated considerably over
recent decades, following different national and regional patterns. In general, adeclinein
the area of old olive plantations during the 1970s and 1980s due to a combination of
abandonment and restructuring programmes (grants for grubbing-out old trees) seemsto be
common to al Mediterranean countries.

In the 1980s and 1990s, there was a strong expansion of new plantations especialy in
regions with a comparative advantage, in Spain and Greece and to a lesser extent in Italy
and Portugal. Currently there is a tendency for planting up the lines between trees in
existing plantations in order to increase the density, especially when irrigation is added.

In addition to these land-use changes there have been significant changes in production
practices since the 1970s. Notable changes have been the abandonment of mixed
cropping and livestock grazing in olive plantations, the mechanisation of tillage and the
introduction of chemical fertilisers, crop-protection products, herbicides and modern
irrigation systems.

These changes have occurred in most of the main producing regions, but in some more
marginal areas, largely traditional practices survive, including minimal use of
agrochemicals, sheep grazing and, in some cases, animal traction on land with difficult
access for machinery. Data are not available to quantify this process of intensification in
olive farming (data on input use usually relate to agriculture in general).

The abandonment and grubbing-out of traditional plantations, expansion of new
plantations and intensification of production systems all have important environmental
consequences which are discussed in Section 5.

4.1 Spain

In Spain, olive plantations reached their greatest extent in the mid-1960s, when they

covered nearly 2.4 million hectares, which was about three times the area covered only

a hundred years previoudy. This expansion took place largely at the expense of
Mediterranean woodlands, as a result of land privatisation (Parra, 1990). This was
followed by the abandonment and subsidised grubbing-out of many older plantations in

the 1970s and early 1980s. Some 300,000ha were cleared in Andalucia under a
government restructuring scheme started in 1972, to be replaced mostly by arable crops
(MAPA, 1988).

However, from the mid-1980s, this situation began to be reversed. Spain joined the
European Community in 1986 and as CAP support for olive production in Spain and
Portugal came up to the same level as for other Member States (accession period), the CAP
regime appears to have provided an incentive to increase production, and new plantations
have increased steadily while grubbing-out schemes ceased in the 1980s.

New plantations have been created over large areas of land previously under arable crops,

grassland, scrub and forest, particularly in provinces with a high concentration of
commercially orientated producers, such as Jaén, Cérdoba, Sevilla, Ciudad Real, Toledo
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and Badagoz. In some cases, natural vegetation is cleared illegally to make way for new
plantations (see Jaén case study).

In 1995 alone, 67,000 ha of olives were reportedly planted in Spain (Lopez Sanchez-
Cantalejo, 1996). From the mid-1990s to 1998, it is estimated that around 150,000 ha of
new plantations were created (ETSIA/UPA, 1998). The latest data produced by the EC as a
result of research carried out following the 1998 interim reform of the CAP olive regime
indicates a total olive area in Spain of just over 2.4 million ha, representing an increase of
around 400,000 ha compared with the Spanish Ministry of Agriculture statistics for 1991
(Agricultura, 2000 and MAPA, 1992).

Overall, these figures indicate an average planting rate during the 1990s of about 50,000 ha
per year. New plantations are still being established even though under the 1998 interim
reform of the support regime subsequent plantations cannot receive CAP aid. New
plantations, with trees clearly planted in the 1998-99 planting season and in some cases
covering hundreds of hectares, were observed by the author in late 1999 and 2000 in parts
of Cérdoba, Badajoz and Toledo.

As several interviewees commented, if the current production aid continues, it will be very
difficult (probably impossible in practical terms) for the authorities to prevent these
plantations from receiving production support, as there is no system for knowing which
trees a particular delivery of olives has come from.

The Spanish case studies confirm the above picture. In Caceres (an essentially marginal
region), some localised abandonment and grubbing-out in the late 1970s and early
1980s was more or less halted by accession to the EC in 1986. Over the past ten years,
the situation has remained largely stable, with minimal abandonment and new planting
in areas with a concentration of olive production.

In Jaén (by and large a productive region, although with some more marginal areas),

there has been no significant abandonment (only some grubbing-out in the 1970s) and,
in recent years, a steady increase in planting at the expense of scrub/forest and arable
crops.

Intensification has been widespread in Spain since the 1980s. With the exception of
organic producers, chemical pest control is practised in all but a few marginal areas. The
use of chemical fertilisers is increasingly universal. Irrigation is becoming increasingly
widespread in lowland areas and is standard in new plantations. Mechanical harvesting
is also standard in new plantations and increasingly adopted in intensified traditional
plantations, although the great majority of olive plantations continue to be harvested
manually.

In more marginal upland areas, low-input systems are still present, at least among a
significant proportion of producers. This is the case, for example, in much of Caceres
and to a lesser extent in certain upland districts of Jaén (see case studies).

Organic production is increasing rapidly, although still only a very small proportion of

the total area and output. The largest number of organic producers is in Extremadura,
where low-input traditional farmers have signed up for the agri-environment scheme.
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Integrated pest control and integrated production systems have aso developed,
especially in Andalucia, although also on a small scale.

4.2 ltaly

Different authors report slightly different situations in Italy. INEA (1998) reports that
over the past 15 year period Italian oil production and surface area under olives have not
substantially changed: there has been a very slight increase in the total surface area of
olives but total production has remained stable, apart from the usual annual fluctuation.
This suggests that, during the same period, significant technical innovations that would
have increased output and consistency of yield from one year to the next did not take
place on a large scale in ltaly (e.g. introduction of new varieties, irrigation systems,
fertilisation, pruning and harvesting techniques). The same conclusions are drawn from
the recorded olive yields per hectare (INEA, 1998).

Petretti (1995) paints a rather different picture, reporting that in the period 1985-1989
53,645 ha of olive grove were lost in Italy (to replanting with citrus and vines in more
productive areas and to abandonment in marginal areas) and a further 200,000 ha during
1990-95. Overall, a decrease in olive area of -7.2% 1974-90 apparently was
compensated by an increase in productivity per hectare of +9.2%.

However, the latest data produced by the EC’s “Oliarea” survey indicates a total olive
area in Italy of 1.4 million ha, which represents a 400,000 ha increase compared with
the area thought to exist at the start of the 1990s.

It is clear that there are significant differences in trends between regions. For example,
there seems to have been a considerable decline in olive area in Liguria and significant
increases in area in Sardegna and Puglia (ISTAT, 1991). In Liguria the decline has been
due mainly to abandonment.

In some regions, intensification has occurred, through the use of specialised cultivars (in
some plain areas, old olive trees have been grubbed out, especially at the end of the
1980s, and new, easier and more productive cultivars were planted), specific farming
techniques, irrigation, and a heavy mechanisation (for example, see Puglia case study).
However, the scale of these developments in recent years seems not to be comparable
with the situation in Spain.

The partial conversion of the olive-growing sector from traditional productive systems
to modern systems was foreseen by a specific National Action Piaw (Olivicolo
Nazionale) approved in 1990. The intention was to convert 25% of the total Italian olive
area. In practice, the Plan has remained mostly non-operative, due to the lack of
financial resources.

Organic olive-oil production is increasing in Italy: at the end of the 1980s, only 200ha
of olive-groves were organic, but in 1996 the organic surface was approaching 6,200ha,
plus 15,200ha in conversion (Santucci, 1997). This is still a very small proportion of the
total olive area (just over 1%) but the tendency is increasing, partly thanks to the EC
Regulation 2078/92.
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4.3 Greece

The area of olive groves in Greece has increased constantly during the last 25 years as a
result of the plantation of new groves with high-density plantings. In the same period
the production of olive oil has increased considerably while there has been a small
increase in the production of table olives.

Olive groves for olive ail have expanded in many semi-mountainous and coastal areas
(mainly in Crete and Peloponese) and low stem varieties like the Koroneiki are
predominant. Besides, levelling of the land, mechanisation, increased externa inputs
and irrigation in these groves has expanded.

This is due to a) the intensification and mechanisation as well as the use of external
inputs and irrigation, b) improvements in olive cultivation, c) the sufficient net income
comparing to other crops due to the high level of CAP support and high olive-oil prices
and d) the lack of opportunities for other crops because the agro-climatic and socio-
economic conditions.

On the other hand, for similar reasons (cultivation in more fertile soils, where other
more profitable crops bear, as well as for socio-economic reasons) the production and
the area of table olives has remained constant for the last 25 years, reflecting the fact
that this sector did not receive CAP support until 1998/99.

The tendency in olive production is to intensify production through mechanisation and
increased used of external inputs. The mixed cultivation of olive trees with other tree or
arable crops is disappearing. Olive trees are amost exclusively cultivated in single-
species plantations. Old groves with large ancient trees are being grubbed-out for the
establishment of new intensive plantations (see Crete case study).

These tendencies differ from region to region and are more apparent in the major
producing departments and in the plain and semi-mountainous areas. This is because of
the favourable agro-climatic conditions for olive production as well as the specialisation
in olive production. This tendency is also more apparent in areas were irrigation water is
available. Drip irrigation is expanding wherever irrigation water is available.

In the smaller islands and in higher mountainous areas olive production has not been
intensified so much, due to the ageing population, urbanisation, farming is not attractive
for the younger generations, competition from the tourist industry for labour and
investments, harsh agro-climatic conditions (lack of irrigation water, rocky fields, small
size of fields, difficulties of mechanisation, etc.).

In these areas olive production can be characterised as low-input and the groves are
increasingly neglected often leading to the creation of a semi-natural agroecosystem.
For example, this is the case in Corfu, Lesbos and the Aegean islands where farms are
very small and tourism is well-developed. Organic farming is aso a tendency and
organic farming projects have been started in these areas.

4.4 Portugal
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Low-input traditional olive plantations still predominate in Portugal. Overall, average
yieldsin Portugal are notably lower than in Spain, Italy and Greece.

However, new intensive plantations with densities of 200-300 trees per ha have been
established in recent years. some 15,000ha were planted in the period 1987-96 (Castro
et al, 1997).

In contrast to the other Member States, the olive area and total production in Portugal
declined steadily from the 1950s. This process has been accelerated by structural
programmes. By 1996, some 30,000ha of old plantations had been removed under the
PEDAP programme since 1986, which was funded by FEOGA with the aim of aiding the
adaptation of Portuguese agriculture to EC market conditions.

Intensification has been less apparent in Portugal than in Spain and Greece, although there
is atendency to develop more intensive irrigated production systems in some areas.

5 ENVIRONMENTAL EFFECTS OF OLIVE PRODUCTION IN THE EU

Generaly speaking, there is an absence of concrete data concerning the environmental
effects of olive farming in EU Member States, especially quantitative data on specific
impacts such as soil erosion, water exploitation, chemical pollution and clearance of
valued habitats. Concerning the biodiversity and habitat value of olive plantations, there
isvery little data on the effects of different production practices and systems.

However, an increasing number of reports and published articles make references to
environmental issues associated with olive farming, suggesting an increasing awareness

(for example, see Montiel Bueno, 1998 and Guzman Alvarez, 1999). Furthermore, there
seems to be general agreement in the scientific literature and among interviewed experts
concerning environmental effects and their causes.

A clear overall conclusion is that olive farming has both positive and negative
environmental effects. These effects depend on several factors, including prevailing
environmental conditions in and around the plantation (soil type, slope, rainfall,
adjacent land-uses, presence of water bodies, etc.) and farm management practices.
Especially influential practices are weed control and soil management, pest control,
irrigation and the type of land (and previous land cover) on which new plantations are
established.

On the basis of the reviews and interviews undertaken in the course of this study in the
four Member States, the following are considered the main categories of actual and
potential environmental effects associated with the management of olive plantations:

» Soil

* Water

o Air

 Biodiversity (flora and fauna)
* Landscape

» Other effects
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In relation to some of these categories, the information reported in this study refers
predominantly to Spain and particularly to Andalucia. This reflects several factors: that
a quarter of the EU olive area and nearly a half of EU olive production is concentrated
in this region; that land use in certain provinces of the region is increasingly dominated
by olive cultivation, often under intensive systems; and that more information is
available generally on environmental impacts of olive farming in this region, compared
with other parts of the EU, probably because the impacts are more widespread.

The question of water pollution resulting from the olive-oil production process off the
farm, which is a serious environmental problem in many olive producing regions, is not
covered in this study.

5.1 Soil

Soil erosion is cited in numerous publications as one of the principal environmental

problems associated with olive farming in Mediterranean regions (Tombesi, Michelakis

and Pastor, 1996). Soil erosion has various environmental impacts, notably the loss of
productive capacity, leading to the need for increased external inputs and ultimately to
desertification; and the down-stream effects of run-off, as topsoll, fertiliser and herbicides

are washed into water courses and water bodies (Garcia Torres, 1999).

Soil erosion also results in significant economic losses, although no data were
encountered on this for the EU Member States. Studies in the US in the 1980s estimated
the economic losses due to soil erosion caused by agriculture at $US 44,000 million per
year, of which $US 27,000 million were due to the loss of soil fertility (Garcia Torres,
1999). This calculation was based on an average rate of erosion of 17 tons/hal/year,
which is very much lower than the 80 tonnes/hal/year estimated average rate of erosion
in olive plantations in Andalucia, for example (see below).

Soil erosion results from a combination of soil type, slope, rainfall patterns and
inappropriate farming practices. Intensive tillage not only exposes the soil to the erosive
effects of rainfall, it also increases the soil's vulnerability by reducing its organic
content, especially when combined with the use of non-organic fertilisers and residual
herbicides. The decline in the organic matter content of many soils in southern Europe,
as a result of intensive cultivation practices, has become a major process of land
degradation (European Soil Bureau, 1999).

The most detailed and extensive information on the soil-erosion effects of olive farming
concerns Spain, probably reflecting that the problem of soil erosion generally is more
widespread and more extreme in this country. However, all of the national and case
studies refer to soil erosion as a serious problem where inappropriate cultivation
practices coincide with vulnerable soils.

In Spain, soil erosion is widely cited as the principal environmental problem associated
with olive plantations. Dryland tree crops on slopes, principally olive plantations, have
been identified as the land use with the highest rates of soil erosion (Diaz Alvarez and
Almorox Alonso, 1994).

According to the draft National Action Plan Against Desertication (MMA, 1999), “very
severe soil erosion” affects some 9 million ha or 18% of the national territory. Very severe
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erosion is defined as an average rate of 50 t/halyear or more. The natural process of soil
formation is approximately 2-12 t/halyear, depending on physical and biological
conditions.

Aggregate losses of topsoil from olive plantations in Andalucia have been estimated at 80
t/ha per annum (Pastor and Castro, 1995; MAPA, 1999), with even higher rates in certain
situations. These estimates, which concur with others for the region (see references in
Pastor and Castro, 1995), indicate a totally unsustainable farming system which is resulting
in widespread desertificatibnas defined by the draft National Action Plan Against
Desertication (MMA, 1999). On the basis of these estimates, the approximately one
million hectares of olive plantations in Andalucia are loosing as much as 80 million tonnes
of soil per year.

Around 40% of olive plantations in Andalucia are reported to suffer serious erosion

problems while some 20 per cent of all olive plantations in Spain are reported to have
lost the upper soil horizon due to erosion (Lopez Cuervo 1990, cited in Martin Bellido

(ed.), 1999).

Solil erosion is especially severe on steep slopes (e.g. over 10%) but, with inappropriate
management, considerable losses of topsoil can occur on slopes of only 3-5%,
especially in the longer term (Agricultura, 1998). For example, Aguilar and Cuenca
(1997) recorded soil losses of 40t/halyear in olive plantations on flat land under
conventional (repeated) tillage systems.

The problem of erosion has been greatly exacerbated since the 1970s by changes in
practices associated with mechanisation of tillage (Diaz Alvarez and Almorox Alonso,
1994). It is now widespread practice, especially in intensified traditional plantations, for
farmers to keep the soil of olive plantations bare of vegetation all the year round, by
regular cultivation. Often, this tillage is carried out up and down the slope, rather than
following the contours. The most severe erosion takes place with the arrival of the autumn
rains on bare soils which have been cultivated to a fine tilth by summer harrowing.

In their book on olive production in Jaén, the soil-agronomists Aguilar Ruiz et al (1995)
state that: “we should not forget that the Mediterranean region has witnessed in recent
years the highest rate of soil loss in all Spain, and that this fact is due, at least in part, to
the bad management of olive plantations”.

Various factors are cited in Spain which account for the fact that very few olive producers
have adopted soil conservation techniques (such as minimum or non-tillage cultivation
systems):

» An ingrained mentality that land must be kept entirely free of weeds. Most farmers have
a tractor and harrow and take pride in having a "clean” olive plantation completely free
of weeds.

» Changing to a non-tillage system would require the purchase of new machinery in many
cases, for applying herbicides or for mowing spontaneous vegetation.

! Desertification is defined as “serious degradation of the soil, for example through erosion, salinisation,
etc”.
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» Grazing generaly is not a practical option as sheep often are no longer present in olive
producing aress.

» Lack of awareness and information. Farm extension services in most regions do not
have inadequate resources for promoting aternative management systems among
farmers.

Abandonment of olive plantations can also lead to erosion in certain very dry aress,
especially when terraces collapse. This is a relatively localised problem, for example, in
parts of south-east Spain. Erosion may also be a problem when plantations are grubbed-out
prior to land abandonment, as occurred in some instances under national grant schemesin
the 1970s and 80s, due to the remova of tree cover. However, such schemes have not
existed for severa yearsin Spain.

Except in very adverse conditions, abandonment without tree removal tends to result in
scrub invasion and the gradual development of natura woodland, which provides a high
level of soil protection, so long as the vegetation is not destroyed by repeated fires. A low
level of continuous management (e.g. through light grazing and browsing) is advisable to
reduce the fire risk of abandoned farmland.

Overdl, soil erosion and desertification in Spain are problems associated with intensive
and inappropriate cultivation of olive plantations, rather than with their abandonment.

In Greece, extensive hilly areas are cultivated with olives on shalow soils, which are
very sensitive to erosion. These areas become especially vulnerable to erosion for two
main reasons. First, because of the inadequate protection with vegetation due to
intensive cultivation. Second, due to the reduction of infiltration rates which follows the
compaction from farm machinery and the formation of soil surface crust (CEC, 1992;
Y assoglou, 1971).

Widespread olive production in semi-mountainous and mountainous areas of Greece, in
combination with the natural lack of water and with excessive grazing pressure, has
resulted in desertification problems in semi arid areas, for example in South coastal
areas of Peloponese, Central and East Crete, Central and East Aegean islands.

Also in Greece, large areas of land have been cleared in recent years for new olive
plantations and are subsequently eroded by gullies. Soil erosion is aso caused in some
areas when intensive goat and sheep grazing follows the abandonment of olive
cultivation.

In Italy intensive exploitation of the land through the continuous tillage or spraying of
residual herbicides to control weeds is reported to cause an impoverishment of the soil
and the loss of its structure leading to erosion, although more concrete data were not
found in the course of the national study. In the Toscana case study it is reported that the
predominant soil type is highly vulnerable to erosion. In those cases where the soil is
often tilled, erosion is particularly serious and the loss of the fertile layer of the soil can
easily be observed. Until recently, much of the land under olives was tilled repeatedly to
control spontaneous grass and other weeds, although this practice is becoming less
common in the study area.
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The abandonment of olive plantations in marginal northern regions, such asLiguria, isa
particular environmental problem in Italy. This has lead to an increased incidence of
wild fires and subsequent risk of soil erosion. Soil erosion is also caused in some areas
when intensive grazing follows the abandonment of olive cultivation.

5.2 Water
5.2.1 Controlling run-off in upland areas

Olive plantations on terraces (and their associated channels and ditches) in upland areas
can help to slow run-off and improve water penetration, thus reducing the risk of floods
in lowland areas following heavy periods of rainfall. This positive role is reported in al
four countries, athough without specific data to quantify the effect or identify the
specific areas concerned.

5.2.2 Run-off to surface waters of soll, fertilisers and pesticides

In Andalucia, the pollution of surface waters by fertilisers and pesticides is an important
consequence of soil erosion caused by olive cultivation, as confirmed by official
government publications. Soil run-off into reservoirs also leads to important economic
costs, for example Guadalén reservoir in Jaén (Pastor, Castro, Humanes and Saavedra,
1997). High levels of nitrates (>50mg/litre) have been reported in drinking water
supplies in the lower Guadalquivir river basin and the run-off of nitrogen fertilisers into
surface waters is thought to be one of the causes (Garcia Rey, pers. com.).

Simazine (a residual herbicide very widely used in intensified traditional and modern
intensive plantations) remains highly concentrated in the top 5-15cm of soil, even after
several months, and spreads into untreated areas owing to soil erosion (Cirio, 1997).
Where residual herbicides are used widely and intensively, large quantities are washed
into streams, rivers and reservoirs with the soil that is eroded in heavy rains (e.g. see
Jaén case study). In some EU countries, such as Sweden, the use of Simazine has been
restricted due to its potentially negative impact on the environment.

5.2.3 Pollution of ground water

Excessive applications of nitrogen fertilisers in continuous cultivation without cover
cropping can lead to nitrogen leaching. Nitrogen leaching may pollute surface and
groundwater with hazardous compounds. Excess of potassium and phosphorus
fertilisers contaminates also the soil with these macro-nutrients. This contamination
may create nutrient deficiencies in olive trees and even leaching of these nutrients to
surface and groundwater (Androulakis & Loupasaki, 1990; Gavalas, 1978; kedfpos

1988). Soil and water can be contaminated by the random uses and the overdoses of
synthetic fertilisers and other agrochemicals (GEO.C.G, 1990; Vassiliou, 1989).

Kabourakis reports that concrete data on the extent of this problem are not yet available
in Greece. The Ministry of Agriculture has only recently started a monitoring
programme of ground water throughout the country, including olive producing areas.
See Greece national overview.



In Spain, it is reported that monitoring of groundwater quality has only taken placein a
few specific areas of the country which do not coincide with the main olive-producing
areas (Gonzélez Yélamos, 1997).

In general, no concrete data was encountered on the contamination of ground water due
to olive cultivation in the EU, but it should be noted that nitrogen inputs in the most
intensive, irrigated olive farming can reach relatively high levels (e.g. up to 350kg per
hectare — see Section 3.1.3 above).

5.2.4 Exploitation of ground and surface waters for irrigation

Although drip irrigation is the most widespread system of irrigation in olive plantations
and the quantities used per hectare are relatively low compared with arable cropping,
irrigated olive plantations cover an increasingly large area in some regions are their total
impact on water resources is considerable. The regions concerned often have serious
water deficit problems (e.g. Puglia, Jaén and Crete case studies).

In the three areas studied, irrigated olive plantations have continued to expand even
though ground waters are severely depleted (and suffering from salinisation, in the case
of Puglia). There appear to be insufficient mechanisms to ensure that irrigation does not
exceed the sustainable capacity of water resources.

Kabourakis reports that in Greece the ground water level is an important index for
assessing both anthropogenic and climatic causes of desertification in many semi-arid
olive production areas. Deep wells and irrigation has been installed in many areas
especially in plains and their surrounding hills, which has converted what used to be dry
cultivation of olive trees to drip-irrigated cultivation. The rise in productivity in olive
groves has been achieved at the cost of a dramatic reduction in the groundwater level in
many cases, as there is no effective control on the amount of water which is extracted.

Angelakis, et al. (1998) report that in parts of Messara plain there has been a 20 metre
dramatic drop in the groundwater level since 1985 (see Crete case study), although it is
not known to what extent olive irrigation has contributed to this over-exploitation. The
guestion of which crops are the principal cause of over-exploitation needs to be clarified
if the problem is to be addressed effectively.

In the case of Jaén, according to data from the regional environmental authorities,
groundwater resources in the province were very near to over-exploitation in 1996, with
extractions reaching over 95% of the recharge rate (Consejeria de Medio Ambiente,
1996). These extraction figures do not take account of extractions from illegal bore-
holes, which are thought to be numerous.

Overall, the regional government’s data for 1997 indicates a deficit of 480 hm3 for the
Guadalquivir river basin (Consejeria de Medio Ambiente, 1997), a problem which has
been aggravated in recent years by the expansion in irrigated olive plantations,
especially in Jaén (Pastor, Castro and Vega, 1998).

During the 1990s, irrigated olive plantations expanded greatly as farmers have exploited

all available surface waters (including seasonal streams) and have taken advantage of
modern techniques for drilling deep bore-holes. In some areas bore-holes of 200-300
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metres depth are widespread (Aguilar Ruiz et al, 1995). The only cost of water to the
farmer is the energy used to extract the water. Irrigated olives continue to expand in the
province although it is reported that these often are not registered as such, due to the
illegality of many bore-holes.

Agriculture accounted for 2,874 hm3 of the total 3,578 hm3 of water extracted from the
Guadalquivir river basin in 1997. Although data are not available on the total quantity

of water consumed by olive plantations, based on a theoretical average consumption of
2,000m3/halyear and an estimated irrigated olive area of 150,000 ha, a very
approximate estimate would be 300 hm3 per year for Jaén province. This theoretical
figure represents 10% of total water consumption by agriculture in the Guadalquivir
basin and is equivalent to some 60% of the deficit in this river basin in 1997.

The increasing demand for irrigation water leads to an indirect impact on the
environment through the construction of reservoirs to supply irrigation water (see
sections on biodiversity and landscapes, below). For example, in southern Spain and
Portugal, several major dam-building projects have been identified as amongst the
principal threats to the survival of the Iberian lydx#x pardinus — an endemic lberian
species on the verge of extinction, strictly protected under the EC Habitats Directive)
(WWF, 1999). The projects in question have a combination of objectives, including
improved domestic supplies and providing water for the needs of irrigated crops,
including olives.

On the other hand, the creation of small reservoirs and ponds for the irrigation of
individual plantations can make a positive contribution to biodiversity, if these are
constructed in harmony with existing landscape and habitat values (see Portugal and
Moura studies).

5.3 Air

No concrete data were encountered concerning effects on air. Factors to consider could
include:

» Air pollution from burning pruning residues and the leaves and twigs washed from
the olives before processing. The total volume of material burned is considerable but
apparently no analysis has been made of the resulting air pollution.

» Air pollution resulting from chemical treatments, especially aerial spraying against
olive fly (see Greece national overview for an estimate of air-exposure to biocides).

» Carbon dioxide emissions resulting from tractors, especially in the case of repeated
tillage (Ferndndez Quintanilla, 1999).

» Carbon dioxide emissions resulting from the break-down of organic matter in the
soil, which is accelerated by excessive tillage (Fernandez Quintanilla, 1999).

» The natural function of olive trees in absorbing carbon dioxide and producing
oxygen. No estimation of the scale of this function was encountered during the study.
In making such an estimation it would be necessary to take into account the loss of
natural vegetation cleared for olive plantations.
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5.4 Biodiversity

The biodiversity value of olive plantations varies according to a range of interconnected
factors. Key factors to consider on the holding include;

» Thetype, quantity and timing of pesticides used.

» Themethod, frequency and timing of weed-control and whether a seasonal understorey
is allowed to become established benesth the trees.

» The presence of natural and semi-natural features, such as scrub, woodland, dry-stone
walls, ponds, etc.

» Theageof thetrees.

Potentidly, olive plantations may harbour a notable diversity of species. For example,

Saavedra Saavedra (1998) reports as many as 100 species of plant per hectare in the

ground flora and over 500 species in the olive area of Cérdoba province. The spontaneous
vegetation which develops between tillage can be of a high floral diversity, if sufficient
time is allowed for it to develop. In a selection of plantations in western Andalucia, 75
plant species were recorded prior to the spring cultivation (Rodengsl977). Montiel

Bueno (1998) refers to 120 plant species, 70 vertebrates and 160 invertebrates associated
with olive plantations.

However, it is also apparent from the national and case studies that the intensive
application of techniques intended to increase production (especially frequent tillage and
heavy herbicide and insecticide use) has a strongly detrimental effect on ground flora and
insect populations and generally results in a very considerable reduction in the diversity
and total numbers of flora and fauna.

Flora and invertebrate fauna are the foundations of biodiversity on which many of the
typical communities of fauna in traditional olive plantations depend (mammals, birds,
reptiles). Consequently, given the same soil, climate and variety of tree, low-yielding
plantations tend to be of higher natural value than those from which high-yields are
achieved through intensive management practices.

Little research is available concerning the effects on biodiversity of different olive
management systems. However, there are specific data on the effects of certain products
and practices. For example, Cirio found that treating plantations with Dimethoate (used
very widely to treat olive fly) caused a heavy reduction in the number of individuals
belonging to the 12 taxa of anthropods studied. The negative effect persisted over a month
after treatment (Cirio, 1997).

Similarly, Ruiz Torres (1998) found that anthropod communities were dramatically
affected by Dimethoate treatments, with a decrease in numbers by up to 44% and with no
significant recovery one month after application. However, aerial treatments with the same
insecticide were found to have a very much reduced impact on the same communities.

The use of growth regulators such as Fenoxycarb to control scale and olive-kernel borer

has serious collateral effects on fauna, especially on useful insects sdelw@sera
coccinellidae (Cirio, 1997).
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Biodiversity tends to be high in traditionaly managed olive plantations as their structural
diversity (trees and understorey) provides a variety of habitats. The older trees support a
high diversity and density of insects which, together with the tree's fruit, provide an
abundant supply of food (Parra, 1990). The low level of pesticide use alows arich flora
and insect fauna to flourish, which in turn provides a valuable food source for a variety of
avifauna.

Consequently, traditional olive plantations generally support a high diversity of wildlife,
including reptiles, butterflies and other invertebrates, birds and small mammals. Aswell as
many passerine species, typical nesting birds in Spain include hoopoe (Upupa epops),
roller (Coracias garrulus) and scops owl (Otus scops). The little owl (4Athene noctua)
traditionally is associated with old olive plantations where it nests in the hollows of older
trees and hunts insects, lizards and small mammals. The trunks of older trees are also used
by mammals, such asthe genet (Genetta genetta), and by reptiles.

Concerning bird species, intensification of management is expected to be to the
detriment of species that breed in the knarled trunks of old trees (e.g. little owls) or
breed or feed in the vegetation around the bases of trees (quail and partridge) or
between the trees on semi-open ground (woodlark and stone curlew) as many of these
features are lost or modified through intensification (Pain, 1994).

The use of Mediterranean olive plantations as a food source by very large numbers of
migrant passerine birds, both from northern and central Europe and from Africa, is well
documented. Where pesticides are used intensively to control specific parasites, the overall
insect population inevitably suffers and the trees overall value as afood source for birdsis
reduced, although the olive fruit is still available to them.

Research seems to show that birds feeding on olives do not have a significant impact on
production. The fruits taken are generaly over-ripe, fallen to the ground and/or have
been attacked by olive fly, and are therefore of little value. Birds may even help to
control pests by eating infected fruits. This was confirmed by commentators, including
some farmers.

The intermittent harvesting of olives which often occurs in margina plantations is not
detrimental to their natural value; on the contrary, research has shown that in drought years

when many plantations are not harvested, birds take particular advantage of the availability

of olives, given the scarcity of wild fruits. One option for the management of non-viable
plantations may be to introduce livestock to graze the spontaneous vegetation. This is

reported to have happened in some less-productive plantations west of Sevilla in Spain
(Rodenas et al, 1977). The result is a more natural, dehesa type of landscape. The Caceres

case study suggests that sheep raising in olive groves is an interesting economic alternative
to cultivation only for olive production.

On the other hand, the total abandonment of olive plantations leads to scrub invasion
through natural succession, and consequently to a more fundamental ecological change.
Forest fires permitting, some form of woodland or Mediterrangaquis will result.
Research undertaken in Grosseto province in Italy has shown that abandoned olive
plantations in this area develop into dense woodland within a period of 9-15 years. As a
result, many species associated with the extensively managed olive plantations of the area
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decline or disappear, particularly reptiles, butterflies and birds. On the other hand,
woodland species tend to benefit (Petretti, 1995).

The natura woodland which results from abandonment may develop into a habitat of high
natural value. However, it is important to consider the wider context of the landscape
within which abandonment takes place. In upland regions which have suffered agricultural
abandonment in recent decades, and in which landscapes are in danger of becoming
dominated by forest and scrub, remaining olive plantations provide an important element
of more open habitat which should benefit overall biodiversity (Petretti, 1995). They aso
provide effective firebreaks, a very important consideration in Mediterranean areas
suffering from widespread abandonment and forest fires.

The converse of the abandonment phenomenon can be seen in certain other regions. In
the 1980s and 1990s, there has been an expansion in olive plantations in the main
producing areas of Spain and Greece. In some cases, this expansion has taken place at
the expense of natura woodland and other vegetation which is of high conservation
value, because it contributes an element of diversity in landscapes already dominated by
intensively managed olive plantations.

Although there has been little monitoring of such changesin land-use, a local project in

Cérdoba province revealed over 50 cases of clearance of Mediterranean forest habitats
to make way for new olive plantations during the 1990s, including cases within
protected areas such as the Parque Natural de las Sierras Subbéticas (see Jaén case
study).

In Greece, Kabourakis reports that many olive producing areas were densely forested in
the past and diverse in agricultural crops till the post war period. The forests were
degraded during the centuries and this is completed today though the mismanagement
and overgrazing, while crop diversity has been reduced drastically due to intensification
and olive monocultures (see Greece national report).

There is also concern amongst conservationists in Spain and Portugal about intensive
olive plantations encroaching on arable land in areas of importance for steppeland bird
communities. This has happened to some extent in Coérdoba and Malaga in Andalucia
(F. Cab