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APPENDIX I: ETAP ACTIONS as outlined in EU
Communication on ETAP, 2004

GETTING FROM RESEARCH TO MARKETS

No. | Action Who? When? How?

1 Increase and focus Commission, 2004- FP, ERA-NET, Article 169,
research, demonstration Member States, 2005 Relay Centres, LIFE
and dissemination. EIB Programme, Structural
Improve coordination Funds, GMES, national and
of relevant programmes. regional programmes
(PA1)

2 Establishing technology Commission, 2004- FP6 (pilot phase), FP7
platforms (PA2) stakeholders, EIB | 2007 (implementation of the

Strategic Research
Agenda),
EU Info Points and centres

3 Establishing European Commission, From FP6 and FP7
Networks of technology testing centres, 2004
testing, performance CEN
verification and
standardisation (PA3)

4 Develop an EU catalogue of | Commission, 2005 FP6, EEA initiatives
existing directories and EEA
databases on environmental
technologies

5 Ensure that new and revised | Commission, From
standards are performance- Member States, 2004 Dialogue with CEN,
related standardisation CENELEC, others

bodies, CEN,
CENELEC
IMPROVING MARKET CONDITIONS

No. | Action Who? When? How?

6 Develop and agree on Commission, 2004- IPP, eco-design of EuP,
performance targets for Member States, 2007 voluntary agreements,
key products, processes EU Institutions, policy
and services (PA4) stakeholders initiatives, regulation

7 Commission, 2004- European technology start
Mobilising financial EIB, 2007 up
instruments to share the EBRD, financial facility, SME guarantee
risks of investing in sector facility, ETS Financial
environmental Facility, JI/CDM technical
technologies (PA5) assistance facility, JREC

venture capital, EIB Global
Loan instrument, EIB
contribution to EU Growth
initiative, EIB Innovation
2010 initiative
8 Public/private partnerships Commission, 2004- Dialogue with relevant
Member States, 2005 stakeholders, including
stakeholders financial institutions

9 Promote new business Commission, 2004- Financing innovative

niches Member States, 2005 projects
stakeholders

10 Financial instruments for Commission, Dialogue with relevant
renewables and energy Member States, 2004- stakeholders, including
efficiency technologies stakeholders 2005 financial institutions

11 Measures in support of Commission, 2004-




ecoindustries European 2005 Dialogue with the sector and
Business and financial institutions
Innovation
Centres, Member
States,
stakeholders
12 Promote socially and Commission, 2004- Dialogue with financial
environmentally responsible Member States, 2005 institutions
investment stakeholders
13 Dissemination of good Commission, 2004- Dialogue with financial
practices among financial Member States, 2005 institutions
institutions European trade
associations
14 Identification of opportunities | Commission, 2004- FP6 prospective studies
to integrate environmental Member States, 2005
technologies when capital stakeholders
stock is replaced
15 Review operational criteria of | Commission, 2005 Structural Fund
the Structural Funds Council, programming after 2006
European
Parliament
16 Review state aid guidelines | Commission and | 2004- Guidelines for
(PAG6) Member States 2007 environmental
State aid
17 Encourage systematic Commission, From Open Method of
internalisation of costs Member States, 2004 coordination,
through market-based regional Communication
instruments governments on environmental taxes and
charges
18 Review environmentally Commission and | 2004- Communication on the use
harmful Member States, 2005 of
subsidies (PA7) regional market-based instruments
governments and subsidies, in particular
based on OECD report
19 Encourage procurement of | Commission, From Directive on energy savings,
environmental Member States, 2004 IPP initiatives
technologies National and
(PA8) local
authorities,
business
20 Life cycle costing promotion Commission, From Guidelines for procurement
Member States, 2004 using Life-cycle costing
National and approach, making use of the
local forthcoming handbook on
authorities greener public procurement,
where appropriate
21 Investigation of technology Commission, 2004 Report
procurement Member States
22 Raise business and Commission, 2004- Networking of innovative
consumer National, regional | 2005 local initiatives, IPP product
awareness (PA9) and local declarations, support to
authorities, trade CSR
associations, related initiatives
NGOs
23 Provision of targeted Commission, 2004- Information exchange,
training (PA10) Member States, 2007 national and regional
regional and local training
authorities, strategies, ESF, Marie Curie
industry Fellowships
organisations,
training bodies
ACTING GLOBALLY
24 Promotion of environmental Commission, 2004- S&T Agreements,
technologies in Developing Member States, 2007 Development co-operation




Countries

developing
countries, EIB,
international
institutions, civil
society, private
sector

and international
agreements,

country strategies, Regional
technology centres, Kyoto
mechanisms, WSSD
Initiatives, Global
Environment Facility (GEF),
Biodiversity Clearing House,
EIB facilities

25 Promoting responsible Commission, 2004- OECD guidelines on
investments in and use of Member States, 2007 multinational enterprises,
environmental ETPO, STIC, OECD Recommendation on
technologies in developing | EBRD, EIB, export credits, Doha
countries and countries in private sector, Development Agenda,
economic transition (PA11) | World Bank, regional/bilateral trade

export credit agreements
agencies, OECD
MOVING FORWARD

No. | Action Who? When? How?

26 Regular Review of the Action | Commission 2006, Report to European Council
Plan then and European Parliament

every 2
years

27 European Panel on Commission and | 2004-5 Analysis of existing
Environmental stakeholders initiatives, exchange of
Technologies information

28 Open Method of Co- Member States, 2004-7 Exchange of best practice,

ordination

Commission

developing indicators,
establishing guidelines and
timetables.




APPENDIX II: Overview of the current status of
environmental technologies in Ireland, the EU and Other
Countries

Introduction

This Appendix details many of the initiatives that have been put in place by the EU and in individual
countries (both inside and outside the EU). It gives some examples of best practice and innovative
technologies. It looks at some of the best programmes in place to increase the uptake on existing
technologies — in particular those that can be replicated in Ireland. It is intended to complement the
Main Report of this Study — in that report many of these initiatives are summarised and other issues
are also considered.

Much of the focus is on good example case studies, describing specific current technologies (with
examples of future potential technologies also given), giving details of hard technologies (with
information also on processes, good practices and materials) — these are often shown in boxes. The
Appendix aims also to describe initiatives and programmes designed to ensure that such technologies
are applied and that their uptake can be maximised.

Since the range of environmental technologies is so wide and the potential use of such technologies
so varied, it was considered worthwhile by the project team to divide them into logical groups. This
was done according to the use or environmental area at which these technologies are aimed. Thus the
team divided the technologies and their related information into 10 subject areas as follows:

e Waste
e Agriculture
e Energy

e Transport
e Climate change

e Air

e Water

e Products
e Industry

e Chemicals

From a regional perspective the analysis of each of these subject areas is divided into information
from the European Union generally, then specific to individual countries both inside and outside the
EU.

Within each subject area, some core issues were also identified and targeted. Thus for example,
within waste, the technologies regarding recycling were highlighted. Similarly, for water there was a
focus on eutrophication; for transport it was biofuels etc.

When examining the broad scope of environmental technologies, and with a view to recommending
policies, programmes and actions in the Main Report, it was necessary to first establish a framework
of approach. With this in mind the study has examined initiatives from a threefold perspective:
regulatory, economic and information based, as follows:

Regulatory

Regulation and legislation is known to be an effective tool used by national and local government to
boost the protection of the environment and promote the practices and technologies necessary for
such protection. The research contained in this report focused on both the legislation that has been
applied as well as how it has been applied. It also analyses several policies and programmes in
relation to each of the subject areas described.



Economic

Economic instruments such as the plastic bags levy have had success in several countries. These
form the basis of many supportive initiatives with regard to environmental technologies, especially
promoting the concepts of producer responsibility and when trying to improve the performance of the
general public.

Awareness/Information

Very often the reason for a low uptake of an environmental technology or approach is the lack of
awareness or understanding of better alternatives. That is why the EU and several countries have
invested heavily in supporting awareness raising programmes and schemes as well as relevant
research.

The approach taken can be shown in Figure 1 below:
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Figure 1: Framework, Regional and topical approach taken



1. Waste

1.1 EUinitiatives
1.1.1 Regulation and policy

The European Union (EU) has published policies, programmes, legislation and publications on waste
in general and several specific waste streams including: batteries, biodegradable waste, electrical and
electronic equipment (WEEE), end of life vehicles (ELVs), mining, PCBs/PCTs, polyvinyl chloride
(PVC), sewage sludge, waste oils, titanium oxide, asbestos and packaging waste'. Further
programmes are also in place in relation to specific waste management methods such as incineration
and landfilling as well as issues relating to the transport of waste, integrated product policy and
sustainable use of resources.

The EU Thematic Strategy on the Prevention and Recycling of Waste was launched in 2005°. The
Commission has proposed revising the 1975 Waste Framework Directive to set recycling standards
and to include an obligation for Member States to develop national waste prevention programmes.
This revision will also merge, streamline and clarify legislation, contributing to better regulation. This
revised Directive will encompass hazardous waste and waste oils, and replace previous Directives
related to those streams. The Thematic Strategy on the Prevention and Recycling of Waste and the
Thematic Strategy on the Sustainable Use of Natural Resources are two of the seven 'thematic'
strategies required under the 6th Environment Action Programme (2002-2012).

The Thematic Strategy on the Prevention and Recycling of Waste aims to develop a more “life cycle”
thinking approach to waste in Europe to reduce the environmental impacts of resource use and
provide a yardstick to assess policy effectiveness. The strategy also aims to stimulate action at a local
level and to assist life cycle thinking through guidance, information and further research.

EU waste policy is based on a concept known as the waste hierarchy, which prioritises the different
options for managing waste from 'best' to 'worst' from an environmental perspective:

1. Prevent waste in the first place

2. Reuse the product

3. Recycle or compost the material

4. Recover the energy by incineration
5. Dispose of the waste in a landfill

EU policies and programmes are designed to support new methods and technologies which aid the
best options of the waste hierarchy, while also reducing the environmental impact of other options. A
major aim of the EU is now to strengthen recycling activities by setting standards. In some cases the
EU has suffered from a history of dirty recycling, for example the production of contaminated compost.
This has had a negative impact on markets because of a fall in consumer confidence. The setting of
quality standards will improve the technologies used for recycling and support the development of an
EU market for secondary (recycled) materials.

In the case of biodegradable waste the EU supports any biological treatment technology which has the
following advantages:

e composting contributes towards efforts to tackle the greenhouse effect, as it diverts
biodegradable waste from landfilling, where it would produce methane, a powerful
greenhouse gas;

e the use of compost in agriculture is a way of maintaining or restoring the quality of soils
because of the unique properties of the humified organic matter contained in the compost
itself;

¢ the use of compost in horticulture and in home gardening is a valid substitute for peat, thus
reducing the rate of exploitation of bogs and wet lands;

¢ anaerobic digestion is a means of producing 'green energy', with the possibility of obtaining a
residue that, after an appropriate aerobic phase, can be used as a soil improver. For those
biodegradable wastes that are suitable for anaerobic digestion, this biological treatment
combines the advantages of composting with the production of energy.

" hitp://europa.eu.int/comm/environment/waste/index.htm
2 hitp://europa.eu.int/comm/environment/waste/strategy.htm




1.1.2 Information/Awareness Raising

One method of promoting better technologies in relation to waste is awareness raising. The EU is a
large scale publisher in promoting such awareness. One such publication, for example, outlines best
practice for composting and waste separation.® This aims to provide information to local authorities
across Member States to assist them in introducing successful and cost-effective home composting
and biodegradable waste-separation schemes in their localities.

In that report, for example, in the Barcelona region the successful composting technology is outlined
as follows:

Successful composting technology initiative

In the central composting plant, the biodegradable fraction is pre-treated by tearing the bags in which it is
contained and mixing the waste with garden waste using an agricultural mixer. In a parallel line, sewage sludge is
mixed with wood waste. Both mixes are then introduced in composting tunnels. There are currentlg three tunnels
in the plant, and three more are planned to be built in the short term, with a total volume of 280 m” and a usable
volume of 210 m>. The tunnels take two to three days to be filled, and the mix spends between 10 and 14 days
composting. The conditions in the tunnels are controlled centrally, in terms of air flow, temperature, oxygen,
carbon dioxide, etc., by means of probes into the composting mix from above, and air aspirators and ventilators.
The tunnels are equipped with bio-filters made of compost or vegetal recirculated material. The equipment in the
tunnels and central control system are designed by the company operating the composting plant. Over 16,000
tonnes per annum of this waste are recovered by this facility alone with plans for further expansion.

The EU uses several other methods of awareness raising besides such best practice examples.
Through its main environment website* and links to other websites, events, brochures etc. the EU is
raising awareness and facilitating the use of newer and better technologies in relation to waste
management as well as other environmental issues.

The European Topic Centre on Resource and Waste Management (Topic Centre of European
Environment Agency)5 is a major portal in the dissemination of best practice and better environmental
technologies in relation to waste. The Topic Centre also carries out research and generates vital data
on waste issues that can inform and guide future EU policies and programmes.

Another EU funded method of dissemination and support are the Innovation Relay Centres (IRC). The
mission of the IRCs is to support innovation and transnational technological co-operation in Europe
with a range of specialised business support services. IRC services are primarily targeted at
technology-oriented small and medium-sized enterprises (SMEs), but are also available to large
companies, research institutes, universities, technology centres and innovation agencies. The first
Innovation Relay Centres were established in 1995 with the support of the European Commission. The
aim was to create a pan-European platform to stimulate transnational technology transfer and promote
innovation services. Over the past five years the IRCs have been of assistance in over 12,500
technology transfer negotiations, and have helped more than 55,000 client companies to meet their
technology needs and to exploit their research results. Today, 71 regional IRCs span 33 countries —
25 EU Member States, Bulgaria, Romania, Iceland, Israel, Norway, Switzerland, Turkey and Chile.
Most IRCs are operated by consortia of qualified regional organisations such as Chambers of
Commerce, Regional Development Agencies and university Technology Centres. Altogether, almost
220 partner organisations are involved, ensuring wide geographic coverage. One of the many services
offered by IRCs is a showroom for new technologies, including environmental technologiese. These
Technology Offers are published in collaboration with the CORDIS Technology Market Place. Every
week through its Technology Marketplace service, CORDIS publishes examples of technology offers
from the best and most recent results of EU funded research and development projects.

One example of an environmental technology relating to waste with future potential chosen from the
showroom is as follows:

8 European Commission Directorate-General for the Environment Success stories on composting and separate
collection. CEC, 2000.

4 http://ec.europa.eu/dgs/environment/index_en.htm

® http://waste.eionet.eu.int/

® http://irc.cordis.lu/showroom/




New Recycling Technology

A French electrochemistry team working on the remediation of Chromated Copper Arsenate-treated wood offers
new research results on chemical and electrochemical recycling of washing effluents. The team is looking for
commercial agreement and technical assistance with a company interested in conducting a pilot plant for
remediation of CCA-treated wood and a company interested in re-use of the cleaned wood in new materials
(technical, scientific advices regarding conception, set-up).

The remediation of Chromated Copper Arsenate (CCA) treated wood is a challenging problem in many countries,
since this material cannot be incinerated at its end life without endangering environmental safety. The wet
process being promoted would contain the following steps:

1. Grinding of CCA-treated wood in order to get saw dust or wood chips.

2. Heating the wood particles in an acid solution. This step may be a batch or a continuous process.

3. Separation of the hot washing effluents from the cleaned wood particles.

4. Concentration of the washing effluents with membrane technologies (this is an optional step).

5. Electrochemical and/or chemical treatments of the washing effluents that contain chromium, copper and
arsenic elements.

6. Separation of solid wastes and reuse of the effluent in the remediation process.

7. The cleaned wood particles contain low levels of CCA. Without drying they may be reused in the fabrication of
concrete wood or other wooden materials.

The laboratory already has precise data regarding the reduction rate and the concentration of the CCA effluents..
The recycling of washing solutions allows the development of a wet remediation process for CCA-treated wood.
The overall process implicates cheap technologies working at low temperature in safe conditions (at present the
main competitor technology for remediation of CCA-treated wood is a thermal treatment leading to charcoal. This
technology, which works at a controlled temperature in order to avoid arsenic dissemination with the fumes,
needs costly equipments). The overall process allows direct reuse of the cleaned wood particles in some
materials.

Other private organisations such as the International Solid Waste Association (ISWA) are also active
in the promotion of waste related technologies. The ISWA is “an international, independent and non-
profit making association, working in the public interest to promote and develop sustainable waste
management worldwide. ISWA is open to individuals and organisations from the scientific community,
public institutions, public and private companies, consultants, and manufacturers, from all over the
world working in the field of and interested in waste management.”” The ISWA organises conferences,
brokerage events, dissemination, publications etc. promoting environmental technologies relating to
waste.

1.1.3 Grant Aid (Economic Instruments)

The EU is also active in the promotion of improved environmental technologies through several
research and demonstration programmes, the main one of which is the LIFE Environment Programme.
Several LIFE Environment projects have focused on waste related issues. The LIFE programme plays
a key role in contributing to the development of innovative waste prevention and management
projects. Between 1996 and 2003, LIFE Environment funded 141 projects on different aspects of
waste management and prevention ranging from industrial waste on construction sites, to community
composting, to recycling of electronic and electrical waste.® The total investment planned by those
projects (many are ongoing) is €279,415 million for a Community contribution of €86,821 million (that
is 31% of total costs on average). The "leverage" capacity of this type of project is especially
important, as €1 invested by the EU will be matched by over €2 from other private and public funds.
The management of industrial or other special waste draws the highest number of projects (26), which
reflects the diversity of problems created by many industrial processes. The second main field is that
of biodegradable waste (20 projects), covering projects related to animal slurry, waste from forestry
exploitation and agriculture, etc. Recycling of plastic and wrapping waste is the third major field of
activity (18 projects) and work in this field has been growing steadily in recent years.

7 http://www.iswa.org/
8 European Commission LIFE FOCUS / A cleaner, greener Europe: LIFE and the European Union waste policy
Office for Official Publications of the European Communities 2004




Some examples of new environmental technologies relating to waste that have been develop and
demonstrated with support from LIFE funding include:

Some Environmental Waste related Technologies supported by LIFE

In Sweden the Svenska Retursystem further developed the concept of recyclable packaging by creating an
integrated logistics system that works for not only transporting produce, but also for other commodities such as
dairy products, meat and poultry.

In Belgium the port authority of Antwerp developed an integrated monitoring and management tool for seaport
waste management based on an electronic mapping system that monitors waste flows in Belgian ports throughout
each phase of port and port related activities.

In Germany a company specializing in the transformation of waste raw materials into new products, has found a
way to clean Europe’s beaches by collecting the flotsam and jetsam along the coast of Denmark and transforming
it into natural products such as poured heat insulation. The company works in partnership with research and
regional technology institutions, tourism associations and SMEs throughout the European Union.

In Italy an SME specializing in research and development for innovative environmental technologies designed
waste-based reinforcement materials (WBRM), a process which transforms the fine fly ash produced in the waste
incineration process from a toxic substance into a powerful reinforcing material for textiles, cement and plastic
products.

In Finland Tampere University Hospital created the first model in the country for recycling plastic used in
hospitals, in collaboration with 3 other hospitals in the country, a regional solid waste management company and
experts from the plastics industry.

1.2 Initiatives in Other Countries

There are many initiatives and programmes in several countries regarding waste management
environmental technologies. Again these can be classified as being policy/regulatory, economic or
information/awareness based. Usually countries and regions implement a range of initiatives from all
three of these categories to create a maximum impact. Some of these are outlined below.

1.2.1  United Kingdom

A number of programmes have been implemented in the UK, one being the advice and assistance
provided through Envirowise®. In addition to generic themes of waste minimisation, packaging,
solvents, cleaner technology, water and measurement & benchmarking, Envirowise has produced
several industry sector specific "how to do it" guides, benchmarking guides and case studies.

Other support and advice documents and initiatives have been provided through the Environment
Agency, the Department of Trade and Industry, the Scottish Environmental Protection Agency, the
Chartered Institution of Wastes Management.

WRAP (the Waste & Resources Action Programme) was established in 2001 in response to the UK
Government's Waste Strategy 2000 to promote sustainable waste management. WRAP is set up as a
not-for-profit company limited by guarantee by DEFRA, the DTI, and the devolved administrations of
Scotland, Wales and Northern Ireland. WRAP supports new technologies and innovative waste
management techniques as well as developing recyclates standards. By investing significant amounts
of money in research and demonstration, WRAP has significantly aided the development of
environmental technologies as well as helping to increase waste recycling amounts in the UK.

® http://www.envirowise.gov.uk
"% http://www.wrap.org.uk




Environmental Technology Supported by WRAP

One example of an environmental technology supported by the WRAP programme relates to the process of
separating brominated flame retardants (BFRs) from waste electrical and electronic equipment (WEEE) polymers.
The work indicates that the Creasolv process for extraction of brominated flame retardants from WEEE polymers
has potential to be commercially viable in the UK context at a throughput of 10,000tonne/year. The Creasolv
process was originally developed by Fraunhofer IVV in Germany and has been modified further in the course of
this project.

The Creasolv process will remove most BFR types from styrenic WEEE polymers. Work done for this project has
shown that styrenic polymers constitute over half of collectable WEEE polymers and that they contain the great
majority of the BFRs found in WEEE thermoplastics. It is has not been tested with the newer BFR types such as
brominated epoxy oligomers because these are not yet found in significant quantities in real WEEE.

A second process called Centrevap has also been developed in the course of this project and tested at technical
scale. Tests have shown that it cannot achieve significant reductions in BFR content. However it does offer good
potential as a robust, flexible and relatively cost-effective process for removal of insoluble impurities down to
submicron size from a wide range of polymer types.

Both processes should be able to compete with landfill disposal or incineration (£35/te gate fee) as treatment
methods for segregated polymer streams, Creasolv for BFR removal, and Centrevap for removal of other
insoluble impurities. They will compete with export of the BFR-containing polymer outside the EU (current sales
value of around STG£100/te) if the finished high grade compounded recyclate can be sold at about 80% of virgin
compound price.

Environmental impact comparisons conducted during the project indicated that both of the recommended
processes have a net environmental gain across all environmental impact categories and that the proposed
treatment routes are a substantially better environmental option than landfill and incineration with energy
recovery.

1.2.2 Initiatives in Netherlands, Austria, Denmark and Flanders

A study of initiatives and programmes being implemented in four regions: Austria, Denmark, Flanders
and the Netherlands was carried out by the Clean Technology Centre and may be described as either
economic, communication/information or regulatory based'". These are summarised in Table 1.1:

M Coakley, Tadhg Cunningham, Dermot Assessment and Development of a Waste Prevention Framework for
Ireland EPA 2003




Table 1.1: Waste related initiatives in Netherlands, Denmark, Austria and Flanders

REGIONS

INSTRUMENTS

Communication/Information

Economic

Regulatory

Netherlands

Awareness raising programmes, especially for
consumers and SMEs

Programmes to create a knowledge base and
support injunctions, regulations, bans, collection
schemes etc.

Technical support schemes for industry

Market development programmes for recyclable
materials

Green public procurement

Environmental based taxes

Producer responsibility

Rate differentiated domestic waste charges
Landfill and incineration taxes

Producer responsibility programmes

Financial supports and grants for infrastructural
improvements

Economic rewards for good behaviour —
exemption from taxes etc.

Injunctions and bans
Self regulation — covenants and voluntary
agreements

Research

Information provision on the objectives of the
Waste Management Plan

Training of key stakeholders

Green taxes and charges including
- Product taxes and charges, tax
differentiation, effluent taxes and
charges, user fees, administration

Regulating products (e.g. chemicals in products)
Industrial Permits etc.

Enforced Segregation

Deconstruction of buildings (not demolition)

Denmark Life-cycle assessment tools charges Landfill bans
Green accounts, guidelines & manuals Subsidies
Eco-labels and product declarations - Grants, soft loans, tax allowances
Green guides (environmental consultants in Deposit-refund schemes
communities) — Reusable items, disposals
Green public & private procurement policies
Sector Specific Guidelines Environmental grants and subsidies Legislative support for green public procurement
Information and Public awareness campaigns Economic supports for research Requirement of companies to appoint waste
Training of and actions by Eco-consultants and officers and develop waste management plans
Austria waste-consultants EMAS Regulation
Green public procurement Voluntary agreements for old tyres, PVC
Research products, packaging and ELVs
Regulations on demolition waste and excavated
soil; packaging; WEEE; biogenous waste
Widespread series of research campaigns Differential charging for household waste Mandatory separation of household and
Advice and consultancy centres for business and Landfill charges and taxes commercial waste — collection by authorities
government Incineration charges and taxes Take back or duty of acceptance for certain
Flanders waste streams — agreements

Series of guidelines documents for industry
Local authority campaigns to support measures
Eco teams

Campaigns in schools

National government subsidies to local
government

Grants schemes to business organisations
Grants to individual companies

Environmental covenants between central
government and municipalities

Landfill bans for specific streams

Stricter incineration standards




1.2.3 Canada

Eco-Peinture was formed in Canada by members of the paint industry in 1997 and began by
funding paint and paint container recovery in 1998 on a voluntary basis. This was expanded to
meet the mandates of new legislation in 2001. The legislation applies to paints sold in retail
outlets, but does not include paint used by artists. The programme aims to meet specific recovery
and reclamation targets; the long-term target is a 75% recovery rate and 100% reclamation (of
paints collected) through the reuse and recycling of used paints and containers. A fee of $0.25 on
containers sold in the Quebec market funds the programme. These funds are used to process the
paints for recycling and reuse, to pay for a small amount of disposal, to perform research and
development activities, and to support the development of municipal collection programs.

About 70% of the paint and containers collected come from municipal programs and 30% come
from collection through retailers. Most of the paint collected is processed for sale as used paint,
or is used as raw material to make paint from recycled content. The program started on a
voluntary basis in 1998 and was expanded to meet the mandates of the regulation in 2001.

Figure 1.1 shows the growth of paint recovery in this region since 1994, in particular since the
inception of the legislation in 2000/20012;
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Figure 1.1: Paint Recovery in Canada 1994 - 2002

1.2.4 Australia

WasteNet'® is managed by the Municipal Waste Advisory Council, a standing committee of the
Western Australian Local Government Association with delegated authority to represent the
Association in all matters relating to solid waste management. The website was established in
2001 as a source of information for people interested in waste issues and waste information.

WasteNet promotes new environmental technologies and techniques from programmes of
interest to Local Government officers. These are usually proven technologies or techniques that
have been successful in one or more regions and have potential for replication. Some of these
include:

2 www.ecopeinture.ca
13 http://www.wastenet.net.au/




e Used QOil Collection Infrastructure Program

e Resource Recovery Rebate Scheme (RRRS)

¢ |RIS - A tool for investigating Integrated Resource Recovery System
e The Strategic Waste Initiatives Scheme (SWIS)

e Household Chemical Waste (HCW) Program

1.3 Initiatives in Ireland

1.3.1 Introduction

A wide range of initiatives have been implemented in Ireland regarding waste over several years,
through legislation/ policy, economic, awareness/information based instruments.

These can be summarised in Table 1.2 below:

Basis

Instrument

Policy/
Legislation

Preventing and Recycling Waste — Delivering Change
National Waste Prevention Programme

Markets Development Group

National Strategy on Biodegradable Waste

National Hazardous Waste Management Plans (1 and 2)
Local/Regional Waste Management Plans (2 editions)
Waste Management Acts, 1996, 2001

Several Waste Management Regulations
Environmental Protection Agency Act, 1992
Protection of the Environment Act 2003

IPPC Licensing

North-South Co-Operation for Waste Management
Office of Environmental Enforcement (OEE)

Waste Permitting and Licensing

Current and future EU legislation

Local Authority Landfill Bans

Economic

Plastic Shopping Bags Levy

Landfill Levy and Landfill Charges

Environment Fund

Use related waste charges

Producer responsibility initiatives for packaging, WEEE, ELVs, Farm Films, C&D
waste etc.

Awareness/
Information

Race Against Waste

It's Easy to Make a Difference

Local Authority programmes

ENGO local programmes

Enterprise Ireland programmes (www.envirocentre.ie)
ENFO

ERDTI Programmes

CGPP Programmes

DEHLG Reports on LA21 etc.

EPA National Waste Databases 1996 - 2004
EPA Reports and Documents

CTC Reports and Documents

Forfas Reports etc.

Table 1.2: Waste related initiatives in Ireland




Several studies and reports have been commissioned to assess the current situation and recent
developments regarding waste in Ireland. These include:

e The nature and extent of unauthorised waste activity in Ireland (EPA) 2006;

e Reviews and updates of regional and local authority waste management plans (Various)
2006;

e The national waste prevention programme first annual report 2004/2005 (EPA) 2005;

o National hazardous waste management plan implementation committee annual report
(EPA) 2004;

o National waste prevention programme outline work plan 2004 to 2008 (EPA) 2004;

e ERTDI study: assessment and development of a waste prevention framework for Ireland
final report (EPA/CTC) 2004;

e Waste management — Taking stock and moving forward (DEHLG) 2004;

o National Strategy on Biodegradable Waste Draft Strategy Report (DEHLG) 2004;
¢ National overview of waste management Plans (DEHLG) 2004;

¢ National Waste Database (EPA) 2004

o National Hazardous Waste Management Plans 2001 and 2007

1.3.2 Legislation/Policy Instruments

A large volume of policy documents and strategies have been published in Ireland regarding
waste management. Many of these have potential in the promotion and support of current and
upcoming environmental technologies. Supporting legislation has been enacted to implement
these policies and again these support environmental technologies and improved waste
management practices. Preventing and Recycling Waste — Delivering Change (2002) in particular
was a seminal policy document and initiatives such as the National Waste Prevention
Programme, Markets Development Group etc. were developed as a result.

Another critical piece of legislation, The Environmental Protection Agency Act, 1992 led to the
setting up of the EPA and initiated the large amount of work in which the EPA have been active
since then. In terms of waste management, the issue of enforcement is always an important
element. Enforcement can lead to reduced illegal activity and fly-tipping and a move up the waste
hierarchy towards more environmental technologies that aid recycling and prevention. One
initiative in particular, the setting up of the Office of Environmental Enforcement (OEE), can have
important effects in this regard.

EPA’s Office of Environmental Enforcement (OEE)

The Office of Environmental Enforcement was set up in 2003 to bring about improved compliance with
environmental legislation in Ireland and to ensure that those who flout environmental law and cause
environmental pollution as a result of their actions are held to account. The OEE, in conjunction with other
Public Bodies with environmental regulatory authority, established an enforcement network in 2004. The
participants include all local and public authorities, state agencies and Government Departments with
responsibilities for the implementation and enforcement of environmental legislation in Ireland.

The network’s objective is to foster co-operation between the various bodies involved in the enforcement of
environmental legislation so that a higher and more consistent standard of enforcement is achieved
throughout the country.




The OEE commissioned a major report in 2005 The Nature and Extent of Unauthorised Waste Activity in
Ireland. The information gathered during the course of this investigation was used to prepare an action plan
to deal with unauthorised waste activity in Ireland. The specific actions required to deal with this problem are
set out in this report. The aforementioned network will implement and build on these actions.

Following this report, Minister Dick Roche said:

“There are clear signs that we are getting to grips with our unauthorised waste problems...In the case of
backyard burning and illegal fly-tipping, a zero tolerance approach is really the only approach! | would in this
instance ask that efforts be made to educate the general public as to the dangers of handing waste over to
fly by night cowboys — producer responsibility begins at home.”

Mr. Dara Lynott, Director, EPA’s Office of Environmental Enforcement, said

“Tackling illegal waste activity is a top priority for the Office of Environmental Enforcement and members of
the enforcement network. Members of the network have come together today from all corners of the island
of Ireland to focus on new initiatives to detect and prosecute illegal waste activities.”

“We’re sending out a strong and clear message today to those involved in illegal waste activities, that their
actions will not be tolerated.”

Addressing the conference, Garda Assistant Commissioner Callinan said,

“Being conscious of the threat posed by illegal waste activities to Ireland’s economic and social environment,
we in An Garda Siochéna are committed to working with the EPA and other statutory agencies in preventing
and detecting this type of illegal activity.

1.3.3 Economic Instruments

Economic instruments can have a major influence on environmental behaviour and in support of
environmental technologies and better environmental performance. Several of these have been
applied in Ireland in recent years including the very successful Plastic Shopping Bags Levy. In a
recent visit to San Fransisco, Minister Noel Dempsey shared the experiences of Ireland with
officials from that region.

Plastic Shopping Bags Levy

“The 15-cent levy, which | introduced on 14th March 2002, has raised €51 million to date and has helped rid
our environment of plastic bags which were a visible and persistent factor of litter pollution in our towns,
countryside and along the Irish coastline,” he added.

“My meeting with Environment Officials gave me the opportunity to provide them with my insights into the
introduction of the levy in Ireland,” he said. “For example our original estimate that €11 million per annum
would be raised from the levy, has been exceeded with €17.5 million collected in 2005,” said Dempsey.

“The introduction of the levy also had other tangible benefits, for example the use of disposable plastic
shopping bags has been reduced by approximately 93% since its introduction. Prior to the introduction of the
levy 1.2 billion disposable plastic bags were given away free by retailers, plastic bags used to account for
5% of our litter, while now they account for only 0.2% of litter,” he added.

“Revenues raised from the levy are going to an Environment Fund which is used to fund environmental
projects such as ‘bring banks’ and new civic amenities which are proving immensely popular with the public
and are contributing to our much improved recycling performance,” said the Minister.

“Ireland is one of six nations — Australia, Bangladesh, Italy, South Africa and Taiwan — who have levy taxes
or enacted bans on plastic shopping bags. It is only a matter of time before that number increases as
countries, states and cities become more and more aware that the prevalence of plastic bags suggests that
we are careless of our environment, and of the environmental image they convey,” concluded Minister
Dempsey.“'

" Dempsey Shares Expertise on Plastic Bag Levy with San Francisco Environment Officials — press release
from Department of Communications, Marine and Natural Resources website, 11 March 2006




A producer responsibility programme relating to packaging waste is being implemented by
REPAK. This is Ireland’s first voluntary initiative between industry and the Government, designed
to meet industry’s producer responsibility obligations under the EU Directive on Packaging and
Packaging Waste (94/62/EC) and the subsequent Waste Management (Packaging) Regulations
1997. The REPAK scheme has aided the increase in packaging waste recovery apparent in
Ireland in recent years.

Figure 1.2'° shows these increases:
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Figure 1.2: Packaging Waste Recovery in Ireland from 2001 to 2004

Another successful economic instrument, which has aided recycling of farm film plastic waste, is
the Waste Farm Plastics Collection Scheme which was set up in 1997. This scheme is paid for by
Irish farmers through a small additional charge included in the price of silage sheeting and bale

wrap plastic. Over 40,000 tonnes of farm plastics have been recovered and recycled since its
inception.

More recently, producer responsibility initiatives have been set up for C&D waste, WEEE, ELVs
and chewing gum. Other initiatives are being considered for newsprint and tyres.

1.3.4 Awareness/Information Instruments

Awareness raising is an important action in the move towards a higher take up of environmental
technologies. In Ireland several national, regional and local awareness raising campaigns have
been initiated to improve environmental awareness in relation to waste issues.

The main national initiative is the Race Against Waste campaign. Since its inception in 2003 this
scheme has achieved a high level of brand recognition and put environmental issues in both the
media and public eye.

' EPA National Waste Report 2004 2005



The Race Against Waste

This national awareness and communications campaign16 was launched in 2003 by the Department of the
Environment, Heritage & Local Government. Its aim was to raise awareness of waste issues and to
change behaviour among people at home and at work in order to reduce the amount of waste being
produced and increase recycling and composting.

The campaign:

° works closely with Environmental Awareness Officers in all of the local authorities, who work
locally with householders, schools, businesses and community groups

° provides advice and information directly to the public through a lo-call telephone information line
and email, both operated by Environmental Scientists

. encourages communities to minimise, recycle and compost their waste through the national Tidy
Towns competition’s Race Against Waste module

. runs a programme of action for business, including nationwide seminars, in partnership with the
Chambers of Commerce of Ireland

. informs the public through an on-going public relations campaign in national and local press and
media

. raises awareness through an extensive advertising campaign on TV, radio, press and outdoor.

The Race Against Waste campaign also aims to generate change through:

. A media campaign which will continue to turn awareness into action by showing how to recycle
cans, paper, glass and what to do about unwanted “Junk Mail"

. Continuation of the Small Change Programme for business

. Community involvement through the Tidy Towns network

. New programmes of action in partnership with organisations such as government offices, third

level colleges, hospitals, prisons, transport providers, hotels, local authority buildings and others.

Green Schools

Green Schools is an international environmental education programme that promotes and
acknowledges long-term action for the environment in schools. The programme in Ireland is a
joint partnership between An Taisce (the National Trust for Ireland) and local authorities. Around
1,800 Irish schools are currently participating in the programme, and 180 have been awarded the
prestigious Green Flag award. Over 7,000 schools are taking part in the programme
internationally.

ETAP Research

With relation to environmental technologies, the most focused programme of research has been
initiated by the EPA as part of its ERTDI Research programme in 2005. Table 1.3 shows
technology specific or subject specific projects that have received funding and are underway
under the 2005 ETAP call. These should greatly aid the promotion of environmental technologies
in Ireland.

% See www.raceagainstwaste.ie




Title

Organisation

E-Diesel: Benefits and Barriers

Sustainable Energy
Solutions

Investigation Into Why Existing Environmental Technologies Are Underused.

Clean Technology Centre

Energy Efficiency Improvement of Wastewater Treatment Processes Using
Process Integration Techniques

University of Limerick

Guidelines On How To Take A Pilot Project To Market

Circa Group Europe

Integrated research programme into membrane separation process
technology

Cork Institute of
Technology

A complete water and pollutant balance for a constructed wetland treating
wastewater from a dairy processing plant (WETBALANCE)

University College Dublin

Development of an alum sludge based constructed wetland system for
improving organic matter and nutrients removal in high strength wastewater

University College Dublin

The use of mesoporous silicas to absorb and separate metals and
nanoparticles from aqueous or organic solutions

University College Cork

Trace Radical Absorption through Cavity-Enhanced Spectroscopy (TRACES)

University College Cork

High-rate anaerobic digestion as a core technology for sustainable treatment | NU| Galway
of municipal and low-strength industrial wastewaters
Nitrogen removal from slaughterhouse wastewater by means of simultaneous | Galway

nitrification and denitrification (SND) in modified sequencing batch biofilm
reactor systems (SBBR).

Table 1.3: 2005 ETAP related ERTDI projects

1.4 Summary and Conclusions

It is clear that many initiatives and instruments are being applied to promote environmental
technologies relating to waste in the EU, Ireland and other countries. It is also clear that the

uptake of these technologies is increasing.

In Europe, one of the targets of the 5™ Environment Action Programme was to reduce the

generation of municipal waste per capita per year to the average 1985 level of 300kg by the year

2000 and then stabilize it at that level. Recent data would indicate that this target is far from being

reached and the trend is in the opposite direction. Figure 1.3 shows'” this trend whereby
municipal waste generation rates in western Europe are growing, moving towards 600kg per
person per year (almost double the target) while those in central and eastern Europe are lower

and decreasing slightly.

' European Environment Agency The European Environment State and Outlook 2005 EEA 2005

Note: WE = Western Europe; CEE = Central and Easter Europe
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Figure 1.3: Waste arisings in Europe 1995 to 2003

Thus it can be seen that the need for environmental technologies and better resource efficiency in

Europe is urgently required to reduce these amounts.

The performance of individual member states is shown in the Table 1.4'®. This shows that with
some exceptions, there has been a solid growth in waste arisings in most Member States from

1995 to 2003.

'8 ibid.



Waestern Europe { municipal waste generation in kg per capita)

1985 1996 1987 1558 1999 2000 2001 2002 2003
Austria 437 516 532 533 563 579 577 611 612
Lilgiurm 443 440 474 470 475 483 461 461 446
Denmark 566 G618 587 593 626 b64 660 667 675
Finland 413 410 497 466 484 503 465 456 450
France 500 509 516 523 526 537 544 555 560
Lrmany 533 542 556 546 605 609 G600 640 638
Lreece 306 344 372 388 405 421 430 436 441
Ireland 513 523 545 554 576 598 T00 695 735
Italy 451 452 463 466 452 502 510 519 520
Lxembourg 585 582 600 623 644 651 648 653 658
Letherlands 548 562 588 591 597 614 610 613 598
Partugal 381 404 410 428 432 447 4562 454 461
Spain 369 493 513 526 570 587 590 587 616
Sweden 379 397 416 430 428 428 442 468 470
United Cingdom 433 510 531 541 569 576 590 599 610
Iceland 914 933 949 S67 975 993 1011 1032 1 049
Clorway 624 630 617 645 594 613 634 675 695
Waestarn Europa 476 459 513 518 546 556 560 575 580

The increase in Ireland, from 513 kg per person per year to 735kg is of special concern.

Table 1.4: Per capita municipal waste in Europe

With regard to the treatment of these growing waste volumes in Ireland, recent data' has shown
significant increases in recycling and decreases in landfilling — this can be seen in Figure 1.4.
Thus environmental technologies and techniques are being applied for segregation, separate
collection and recovery.
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Figure 1.4: Waste recovery in Ireland 2001 - 2004

'Y EPA National Waste Report 2004 2005



While the actual quantity of municipal waste landfilled has decreased by 0.8% since 2003, the
quantity of material recycled has increased by 26.5% in the same period. This has a positive
effect on the municipal waste recovery rate. This results in an overall increase in municipal waste
recovery from 28.4% in 2003 to 33.6% in 2004, a significant improvement.

The quantity of municipal waste recycled in 2004 was 893,248 tonnes, a recycling rate of 32.6%.
With a national target of 35% municipal waste recycling by 2013, Ireland is well on the way to
achieving this. However, there is no room for complacency — Ireland is still far behind other
Member States with regard to recovery and recycling and further progress is required, both in
terms of quantities and of the quality of the recovery.

One matter of concern with regard to waste related environmental technologies is the strong
dependence on recycling infrastructure abroad for processing recyclable waste streams
generated in Ireland (with the exception of wood) and this dependence has grown in recent years.
Since the closure of old processing facilities for glass steel and paper, a large quantity of these
materials is exported for reprocessing. In 2004, a total of 480,802 tonnes of metals were exported
for reprocessing predominantly to Spain (72.4%) and the UK (22%). The UK was the principal
destination for paper reprocessing, accounting for 41% of the total, while a significant quantity,
accounting for 23%, was exported to Asia.

For this reason lIreland needs to move toward greater independence with regard to waste
treatment and recovery. The work of the Market Development Group should be actively
supported, from a financial and human resource point of view and progress should be measured
by new and increased recycling of waste in Ireland. However, it should be noted that clean,
segregated recyclable materials are a sought-after resource which are traded freely under EU
law. With regard to hazardous waste, a higher percentage of this stream is exported for treatment
and disposal (there is still some recovery and treatment in Ireland) and Ireland’s self sufficiency is
low.



2.  Agriculture

2.1 Introduction

About 50% of the European Union’s (EU’s) land is farmed.?’ This highlights the importance of
farming for the EU’s natural environment. Farming and nature exercise a profound influence over
each other. Farming has contributed over the centuries to creating and maintaining a variety of
valuable semi-natural habitats. Today these shape the majority of the EU’s landscapes and are
home to many of the EU’s richest wildlife. Farming also supports a diverse rural community that is
not only a fundamental asset of European culture, but also plays an essential role in maintaining
the environment in a healthy state.

The links between the richness of the natural environment and farming practices are complex.
While many valuable habitats in Europe are maintained by extensive farming, and a wide range
of wild species rely on this for their survival, agricultural practices can also have an adverse
impact on natural resources. Pollution of soil, water and air, fragmentation of habitats and loss of
wildlife can be the result of inappropriate agricultural practices and land use. EU policies, and
notably the common agricultural policy (CAP), are therefore increasingly aimed at heading off the
risks of environmental degradation, while encouraging farmers to continue to play a positive role
in the maintenance of the countryside and the environment by targeted rural development
measures and by contributing to securing farming profitability in the different EU regions.

This pollution potential, as well as the demands that agriculture puts on finite resources and
energy means that the application of environmental technologies is vital in this sector. Agriculture
also has great potential in the development of renewable energy sources and fuels.

As can be seen from the information below, the level of uptake of environmental technologies and
best practice in agriculture varies greatly from country to country. Several supports and initiatives
have been implemented widely and these continue, especially in Europe with changes in the
Common Agricultural Policy. Ireland too has implemented a number of policies, but the continuing
dependence on nitrates and phosphates, the energy intensity of Irish agriculture and the relative
low uptake on organic farming leaves room for improvement.

2.1.1 Potential Impacts

The potential for agriculture to impact on the environment and nature is widespread and varied.
All the following areas are considered as part of EU regulations and policy and are monitored
regularly with a view to trends:

o Water use: Agriculture can have a high demand on water use for livestock and irrigation.
The irrigable area in the EU-12*" increased from 12.3 million ha to 13.8 million ha
between 1990 and 2000, i.e. by 12%%.

e Input use and water quality: Nutrient surpluses, as measured by gross nitrogen
balance, have generally decreased in the EU-15 between 1990 and 2000. Current
nutrient surpluses range from 37 kg N/ha in Italy to 226 kg N/ha in the Netherlands, with
four EU Member States showing surpluses above 100 kg N/hal/year (Netherlands,
Belgium, Luxembourg and Germany). Since 1990, nitrogen surpluses increased in Spain
(47 %) and Ireland (22 %). This increase in Ireland is of special concern and shows the
need for implementation of the Nitrates Directive here. Regional concentrations of
livestock linked to intensive pig and dairy production are found in the west of Germany,
the Netherlands, Belgium, Brittany, northwest and northeast Spain, the Italian Po valley,
Denmark, the west of United Kingdom and southern Ireland.

e Land use, farm management (practices) and soils: areas most at risk to soil erosion
are in Spain, Portugal, Greece and ltaly, however with over grazing in Ireland this has

20 Euopean Commission DG Agriculture Agriculture and the environment 2003

2 Belgium, Denmark, France, Germany, Greece, Ireland, Italy, Luxemburg, Portugal, Spain, the
Netherlands, the United Kingdom

22 European Environment Agency Agriculture and environment in EU-15 — the IRENA indicator report 2005



also been an issue. In 2000 approximately 56% of the EU-15 arable land was covered
70% of the year. 24% of the arable land was covered 80% of the year.

Human and animal health can be negatively affected through direct exposure (e.g.
industrial workers producing plant protection products and operators applying them) and
indirect exposure (e.g. via their residues in agricultural produce and drinking water, or by
exposure of bystanders or animals to spray drift) to pesticides. Soil and water may be
polluted via spray drift, dispersal of pesticides into the soil, and run-off during or after
cleaning of equipment, or via uncontrolled disposal.

e Climate change and air quality: While agriculture contributed around 10 % of total
greenhouse gas emissions in EU-15 in 2002 it can also function as a sink for CO,. The
main greenhouse gases emitted by agriculture are nitrous oxide and methane, both of
which have a far greater global warming potential than carbon dioxide. Agriculture also
consumes fossil fuels for farm operations, thus emitting carbon dioxide. Emissions of
greenhouse gases by the agriculture sector — methane and nitrous oxide — have fallen
by 8.7 % between 1990 and 2002. Within the EU-15, emissions of ammonia from
agriculture have also decreased by 9 % between 1990 and 2002 but the sector still
provides more than 90 % of total ammonia emissions. In 2003 agriculture contributed 3.6
% of total renewable energy produced and 0.3 % of total primary energy produced in the
EU-15. The potential for agriculture, with the help of environmental technologies to
produce energy is discussed in more detail in the energy chapter and is significant.

e Biodiversity: Extensive farming systems are important for maintaining the biological and
landscape diversity of farmland, including Natura 2000 sites. Such systems have been
threatened, however, by two different trends: intensification and abandonment. The
decline in the proportion of 'mixed livestock' farms by about 25 % from 1990 to 2000 is
particularly significant since these farms are often associated with high biodiversity and
landscape quality and form part of high nature value (HNV) farmland. HNV farmland
areas are mainly found in Mediterranean regions, upland areas in the United Kingdom
and Ireland, mountain areas and parts of Scandinavia, and are estimated to cover around
15-25 % of total agricultural area in the EU-15. The majority of farmland birds have
suffered a strong decline from 1980 to 2002. This decline has levelled off in the 1990s but
species diversity remains at a very low level in intensively farmed areas.

2.2 European Union

The balance between competitive agricultural production and environmental protection is a core
objective of the European Union and several regulations, policy documents and initiatives have
been implemented to meet this goal.

2.2.1 Legislation/Policy Instruments
Common Agricultural Policy

Two major reforms of the CAP in the 1990s have taken increasingly into account the importance
of the environmental dimension of farming. Several regulations have been issued to support
these reforms.

The reforms of 1992 marked a turning point in EU agricultural policy, not least in terms of
integration of environmental concerns. Guaranteed prices for cereals, beef and veal were
reduced and production limits continued or implemented for some commodities. Direct aid
payments to farmers were introduced. Some important, specific measures to encourage
environmentally friendly farming were enacted, for example: the agri-environmental regulation;
and, the introduction of extensification premiums paid to beef producers claiming payments for
low cattle stocking densities.

The 1999 CAP reform — part of the ‘Agenda 2000’ package of EU reforms — pursued these
initiatives further. In addition to further reforming market support it reorganised the CAP into two
areas of activity:



e market policy (known as the ‘first pillar’ of the CAP);
e sustainable development of rural areas (the ‘second pillar’).

Integration of environmental requirements into the 1999 CAP reforms has been achieved via two
major pieces of legislation. One, known as the ‘horizontal regulation’ (so-called because it covers
all direct payments established under the CAP), requires account to be taken of environmental
aims in the implementation of first pillar measures; the second — the rural development
regulation consolidates earlier agri-environmental measures and adds to them, thereby covering
the second pillar of the CAP.

Central to the new approach are the concepts of ‘cross compliance’, ‘direct income support’,
‘good farming practice’ and ‘modulation’.

Agenda 2000 maintained the nature of the agri environment schemes as being obligatory for
Member States, whereas they are optional for farmers and implemented by contract. Member
States are also required to set out codes of good farming practices in their rural development
plans (under the second pillar).

The decoupling of payments from production and the replacement with a single payment is also
expected to have a positive effect with the reduction of the environmental effects of intensive
farming such as water pollution through over usage of fertilizer, over-grazing and reduction in
methane emissions through lower animal numbers.

In regards to rural development policy, compliance with minimum environmental standards above
Good Farming Practices (GFP) is compulsory in order to obtain any agri-environmental
payments. GFP is the type of farming that a reasonable farmer would follow in the region
concerned. This includes at least compliance with the Community and the national environmental
legislation. GFP entails, for example, compliance with the requirements of the Nitrates Directive
and the use of plant protection products. Good farming practice would obviously involve the use
of environmental technologies that reduce environmental impact.

2.2.2 Information/Awareness Raising

The raising of awareness of environmental issues relating to agriculture is primarily achieved
through industry groups and representatives in Member States and is outlined further below.
However, the European Commission is also active in this regard.

The IRENA operation

To improve, develop and compile agri-environment indicators at the appropriate geographical
level, the IRENA (Indicator Reporting on the integration of Environmental concerns into
Agricultural policy) project was in 2002. The project is a collaborative effort between the
Directorates General for Agriculture, Environment, Eurostat, Joint Research Centre and the
European Environment Agency which is responsible for the co-ordination.

The IRENA operation has resulted in the following outputs:
e 40 indicator fact sheets and their corresponding data sets;

¢ an Indicator Report (“Agriculture and environment in EU-15 — the IRENA indicator report”)
providing a comprehensive overview of the interactions between agriculture and the
environment in the European Union (EU-15 ) based on the indicators developed and the
DPSIR (Driving forces — Pressures — State — Impact — Responses) framework. Several
thematic agri-environmental “storylines” are used to illustrate indicator results and to
review the effects of farming on the environment. These are: water use and water
resources; water quality and agricultural fertiliser and pesticide use; land use and soil;
climate change and air quality and, landscape and biodiversity;

e an Indicator-based Assessment report on the integration of environmental concerns into
the CAP.

The starting point of work in the IRENA operation was the set of 35 indicators defined in COM
(2000) 20 and the assessments made by COM (2001) 144 concerning their state of development



and required further work. Building on the indicator work, IRENA regularly presents agri-
environmental relationships using the Driving force — Pressure — State — Impact — Response
(DPSIR) model. These relationships can be seen in the Figure 2.1.
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Figure 2.1: Overview of ARENA initiative

2.2.3 Grant Aid (Economic Instruments)

The European Union does recognize that where society asks farmers to accomplish
environmental objectives beyond the reference level of good farming practices, and the farmer
incurs, as a result, a cost or loss of income, society must pay for the environmental services
provided through agri-environmental measures. Farmers who commit themselves, for a five-year
minimum period, to adopt environmentally-friendly farming techniques that go beyond usual good
farming practice, receive in return payments that compensate for additional costs and loss of
income that arise as a result of altered farming practices. These programmes are usually
implemented by Member States as described below.

2.3 Irish Initiatives
2.3.1 Introduction

Land usage in Irish agriculture is dominated by cattle and sheep with only 9% for tillage and 91%
for grass, hay and rough grazingZ3. The monitoring and regulation of the Irish agriculture sector is
the responsibility of the Department of Agriculture and Food (DAF). In conjunction with
government agencies it is also responsible for the provision of information and advice to the
agricultural sector. As with all environmental issues the Department of the Environment is also
involved in the regulation of this sector.

Agricultural sources accounted for some 300 of the 591 slightly polluted locations on Irish rivers
surveyed in the 1998 - 2000 period, and for 213 of the 519 moderately polluted sites®. Thus,
agriculture accounts for 46% of these polluted river sites, which, in the vast majority of cases, are

3 Department of Agriculture and Food 2003
2 EPA Ireland’s Environment Chapter 12: Eutrophication of Inland and Estuarine Waters 2004



impacted by eutrophication effects. In terms of the river channel length that is affected by
eutrophication, 46% and 45% in the slight and moderate (eutrophic) categories, respectively,
were due to agricultural sources in the 1991-1994 period.

As improved sewage treatment works are installed and industrial point sources are subjected to
tighter controls, it is likely that the proportion of air and water pollution due to agriculture will
increase if measures are not implemented to improve the current situation.

Over 70% of phosphorus reaching inland waters emanates from agricultural sources. The fact
that almost half of Irish river channel length is impacted by agricultural eutrophication is not
surprising when it is considered that phosphorus from agricultural sources accounts for over 70%
of the total anthropogenic load to freshwaters in Ireland.

The situation in rivers would be worse but for the fact that a significant proportion of the
phosphorus loss from agriculture occurs during the winter months. Plant and algal growth rates
are lower in winter and therefore the resultant eutrophication impact is not as severe. The
accumulation of phosphorus in lake, estuarine and marine sediments, however, occurs during
such winter export ‘events’ and this build-up is a cause for serious long-term concern if sediments
become saturated with phosphorus. This is especially so in the case of lakes that are subjected to
large phosphorus inputs during the winter months, because lakes will retain most of this
phosphorus loading in their sediments.

Over-fertilisation of grassland soils is widespread. A major long-term research project undertaken
by Teagasc over a 30-year period demonstrated that more than three-quarters of all the
phosphorus that was applied to grassland soils accumulated in the soil.

The Water Framework Directive requires that all the rivers, lakes, estuaries and ground waters
have to be restored to good status by 2015. This results in a certain urgency in the attainment of
this task. Therefore the importance of initiatives both compulsory and voluntary is essential to
reduce the pollution risk to the water course. Water quality in general is discussed in greater
detail in another chapter of this report.

2.3.2 Regulation and policies
Nitrates Directive

The Nitrates Directive (91/676/EEC) — Council Directive of 12 December 1991 concerning the
protection of waters against pollution caused by nitrates from agricultural sources — was adopted
in 1991. This has the objective of reducing water pollution caused or induced by nitrates from
agricultural sources and preventing further such pollution, with the primary emphasis being on the
management of livestock manures and other fertilisers.

In order to limit the losses linked to agricultural activities, the main types of actions that the
Nitrates Directive promotes (in Annexes Il - Codes of Good Practice, and Ill - Actions
Programmes) include:

e Crop rotations, soil winter cover, catch crops, in order to limit leaching during the wet
seasons.

o Use of fertilisers and manure, with a balance between crop needs, N inputs and soil
supply, frequent manure and soil analysis, mandatory fertilisation plans and general
limitations per crop for both mineral and organic nitrogen fertilisation.

e Appropriate nitrogen spreading calendars and sufficient manure storage, for availability
only when the crop needs nutrients, and good spreading practices.

o "Buffer" effect of non-fertilised grass strips and hedges along watercourses and ditches.

Water Pollution Act

This act enables local authorities to tackle pollution of farms by prescribing specific measures
designed to stop or prevent such pollution. Each local authority can establish agricultural bye
laws to tackle problem pollution activities. At present five counties in Ireland have implemented
agricultural bye-laws and requirements under these bye laws include establishment of nutrient



management plans, specified deadlines for the spreading of manure and the recording of
quantities of all fertilisers and chemicals. The provision of powers on a local level to local
authorities in relation to the important issue of water pollution enables greater monitoring and
subsequent control of the impact of agriculture in that region.

The practice of local authorities carrying out farm surveys assesses those farms which are of
significant risk to the environment. These surveys are mainly concentrated on areas of non
compliance and it has been found in some counties that pollution has improved in these areas, as
a result of farm surveys and greater co-operation with the agricultural sector 2,

The control of phosphorus and its compounds is required under EU Dangerous Substances
Directive and is covered under the Water Pollution Act — Article 4(4) of the Local Government
(Water Pollution) Act, 1977 (Water Quality Standards for Phosphorus) Regulations, 1998 (S.I.
258 of 1998). These regulations require that water quality be maintained or improved based on
baseline levels set out by the EPA in the review period 1995-1997. Current monitoring has found
that, in the case of rivers, the water quality at 61.8% of the monitoring stations nationally is
compliant with the Regulations. This represents an increase of 1.1% in compliance from the
previous reporting period. A total of 56.8% of river stations meet the biological targets of the
Regulations. This represents a decline of 1.4% in the number of stations meeting the biological
targets of the Regulations from the previous reporting period (1998-2000).

Waste Plastic Recycling Programme

The Waste Management (Farm Plastics) Regulations 1997-S.1. No. 315 of 1997, updated 2001,
places obligation on all manufacturers, importers and suppliers of farm plastics, in the form of
silage sheeting and vale wrap, to arrange for the collection and recovery of waste farm plastics.
This is also discussed in the chapter on waste. It is proposed to extend the scheme to other
waste streams such as fertilizer bags and chemical containers.

Waste farm plastics recycling scheme are operated in a number of countries including Scotland
and the UK. However these schemes operate on a voluntary basis with payment by farmers to
remove the plastics. A similar scheme to the Irish model is currently being developed by the UK
and would also be based on producer responsibility for collection?.

IPPC Licencing of Intensive Pig and Poultry facilities:

Under the Environmental Protection Agency Act, 1992 and the Protection of the Environment
(POE) Act 2003 intensive pig and poultry facilities are required to operate under an IPPC licence
issued by the Environmental Protection Agency (EPA). IPPC licencing by the EPA is aimed at
controlling pollution from these more intensive sectors of agriculture. Strict limits are applied to
each facility in regard to emissions to all media. Another positive feature of the licence is that a
Nutrient Management Plan is required for all facilities reducing the risk on pollution on the water
course through manure spreading. The EPA has to date issued 94 new and revised intensive
farming licences with 3 facilities currently applied for new licences.

2.3.3 Grant Aid (Economic Instruments)
Farm Waste Management Scheme

The principal objective of the Scheme is to assist farmers meet new requirements under the
European Communities (Good Agricultural Practice for Protection of Waters) Regulations 2005
(S.I. No. 788 of 2005). These Regulations give legal effect to Irelands National Nitrates Action
Programme under the EU Nitrates Directive.

The scheme provides grant-aid for facilities for the collection and storage of animal excreta,
soiled water and other farmyard manures. It also covers the use of new equipment for the
application of these materials to farmland. It has been found through farm surveys that slurry

%5 Environmental Protection Agency Phosphorus Regulations National Implementation Report, EPA 2005
% DEFRA- http://www.defra.gov.uk/Environment/waste/topics/agwaste.htm



storage deficit is a major problem for Irish farms with estimations that 85% of dairy and specialist
beef farms have a slurry storage deficit, with the majority of farms having a 50-75% deficit. The
upgrading of on-farm infrastructure will enable farmers to meet the necessary storage capacity for
slurries and ultimately reduce the risks of effluent runoff from poorly constructed and managed
storage facilities, and the possible leakage into the water course

Rural Environment Protection Scheme (REPS)

REPS is a scheme which rewards farmers for carrying out their activities in an environmentally
friendly manner. The main objectives of the scheme are:

e To establish farming practices production methods which reflect the increasing concern
for landscape protection, conservation and wider environmental issues

e To protect wildlife habitats and endangered species of flora and fauna
e To produce food of a high quality in an extensive and environmentally friendly manner.

e To carry out farming activities for a five year period in accordance with an agri-
environmental plan prepared in accordance with the Scheme document and agri-
environmental specification

Farmers involved in the REPS scheme are required to have an agri-environmental plan, specific
to their own farm prepared by a registered planner. This outlines specific environmental
measures to be undertaken in their facility. REPS incorporates eleven basic environmental
measures which are of benefit to all natural resources and include:

e use of a nutrient management plan prepared for all areas of the farm

e adoption of an appropriate grassland management plan for all areas of the farm to deal
with over grazing

e protection and maintenance of all watercourses and wells
e retainment of all wildlife habitats
e maintainment of all farm and field boundaries

o the elimination of all herbicides, pesticides and fertilizers in and around hedgerows,
lakes, ponds, rivers and streams

o protection of features of historical and/or archaeological interest

e produce tillage crops: without burning straw or stubble; leaving a specified field margin
uncultivated where no nutrients or sprays are applied;

e become familiar with environmentally friendly farming practice

Farmers receive an annual premium per hectare and can receive further payments for meeting
other conditions such as the setting aside of land for 20 years and the farming of land in areas of
special conservation, natural heritage or water sensitive areas.

REPS is co-financed 75% by the EU and 25% by the Irish Exchequer. The scheme which has
been in operation since 1994 is currently in its third installment, REPS 3. REPS 3 has an
increased emphasis on biodiversity in comparison to REPS 2 and encouragingly has had an
increase in uptake with 48000 farmers currently involved in the scheme.

The need for participants of REPS to undertake a nutrient management plan is of vital importance

in the fight against the pollution of waterways and will be of primary benefit in the obtainment of
compliance with the Nitrates Directive.

Participants in the scheme are required to undertake a specified number of hours of training with
subsidies paid upon its completion.



An evaluation of REPS has found that REPS farms continue to support similar stocking rates to
the non-REPS counterparts while utilizing significantly less fertilizers®”. Monitoring of the Lough
Derg and Lough Ree catchment areas through the Lough Derg and Lough Ree Monitoring and
Management Project suggests a significant relationship between the water quality improvement in
this area and the implementation of REPS measures. It was found that 63% of the measured river
quality improvement in this catchment area occurred in areas of high REPS uptake, where these
areas occurred for only 27.8% of the overall catchment area. Further analysis is needed to
evaluate the actual benefit of the REPS scheme in water pollution prevention.

One area of further concern is the fact that REPS is not attractive to the more intensive
agricultural operations which exert the most pressure on the environment. Further studies on
incentives to encourage these large farms to participate in REPS should be carried out.
Alternatively increased monitoring of these facilities through farm surveys by local authorities
should be encouraged. The inclusion of other categories of intensive agriculture farms such as
dairy and livestock farms under IPPC licensing should also be investigated.

2.3.4 Awareness / Information

The promotion and awareness of different legislation, initiatives and measures is carried out by
DAF. This is achieved through a number of measures;

e the publishing of information in leaflet forms distributed through regional offices
e publications of ads highlighting schemes in farming and agricultural publications and
e the direct circulation to farmers of important information.

Under the Agenda 2000 agreement, all farmers receiving payments under various direct payment
schemes must practice farming in accordance with certain environmental requirements. In
response to this requirement the Department of Agriculture and Food published a Good Farming
Practice booklet in 2001 which was circulated to all farmers.

It is estimated that some 130,000 farmers will be subject to GFP in the period 2000 — 2006. Semi-
state research agencies such as Teagasc (see below) and farmer representative groups such as
the Irish Farmers Association (IFA) also provide outlets for information to the agricultural sector.

The IFA also publishes advisory information and promotes environmental initiatives for its
members. The recent agreement with Airtricity (a provider of wind powered electricity in Ireland)
to obtain reduced electricity rates for their members is one example of an indirect environmental
measure undertaken by the farming community.

Printing of ads highlighting schemes in farming and agricultural publications is also a method of
supplying information to the agricultural community.

In specific schemes such as REPS the necessity to carry out a minimum number of hours of
training and the publication of leaflets highlighting extra benefits to be achieved for undertaking
more environmentally friendly practices above those required in the REPS plan such as organic
farming and biodiversity measures.

Teagasc

Teagasc provides integrated research, advisory and training services for the agriculture and food
industry in Ireland. Teagasc has developed close alliances with research, advisory and training
agencies throughout the world in order to identify and promote best practice.

Around 75% of Teagasc's yearly budget comes from the Irish exchequer and EU funding with the
balance generated from earned income. Some 40% of the budget is devoted to research with the
remainder split half and half between advisory and training services

Teagasc employs over 1,500 staff at over 100 locations throughout Ireland.

z Regan, Sean REPS Review and Outlook Based on Teagasc National Farm Survey Teagasc, 2002



e Research services are provided by 200 research scientists and 300 research technicians
at nine dedicated centres.

e There are 550 advisors and regional specialists located at regional, county and local
offices.

e The eight colleges and local training/research centres are staffed by college lecturers,
technicians and education officers.

Teagasc with its countrywide teams of enterprise advisers, planners and environmentalists
supported by specialist and research staff provide a comprehensive range of environmental
services. These include:

e Rural Environment Protection Scheme (REPS), Planning and Support Services
(described above)

o Nutrient Management Planning - Nutrient Management Planning aims to protect the
quality of water resources by avoiding pollution from agriculture. Teagasc advisory staff
are trained in Nutrient Management Planning (NMP) and can provide plans to meet the
needs of local authorities and for tax relief.

o Biodiversity/Natural Heritage - Teagasc advisory services focus on increasing
awareness of biodiversity. This includes the importance of designated areas from an
environmental point of view and how to adapt farming practices to protect them

e Schemes of Investment Aid for Farm Waste Management and Dairy Hygiene -
Teagasc advisers play a role in ensuring that farmers can avail of these schemes by
offering an advisory and planning facility to eligible farmers

e Farmyard Planning and Design - Teagasc advisers have extensive experience of the
planning and layout of new buildings. Teagasc advisers will design buildings that are cost
effective, have minimal adverse impact on the environment and meet current criteria in
relation to animal welfare

Teagasc also carries out environmental research to reduce the impact of agriculture on the
environment. The aim of the programme, carried out at Johnstown Castle Environment Research
Centre, is to provide the necessary technical information to support the implementation of the
sustainability concept in agriculture and provide the scientific basis for environmental
conservation. The goal is to develop farming systems that allow farmers optimise production
efficiencies while minimising the impact on the environment.

The programme focuses on quantifying the environmental response of various agricultural
systems, including organic systems; quantifying the relationship between soil and fertiliser
nutrients and grassland and crop responses and formulating guidelines for sustainable use of all
nutrient sources in agriculture; and applying modelling to assess the environmental risk of
agricultural activities in different geographic locations.

EPA Research

An in-depth knowledge of soil conditions is of utmost importance in regard to the prevention of
pollution of waterways by minerals used in agriculture. This information is of critical importance in
the determination of such issues as the nutrient uptake by crops and the pathways of nutrients
through the soil in different weather conditions. Through an in depth knowledge of these factors
specific nutrient plans can be developed for areas reducing the over application of manure and
artificial fertilizers.

Due to the importance of this knowledge a wide number of projects have been funded by the
Environmental Protection Agency with a combined budget of over €1.2 million. These projects
which are being undertaken by semi-state advisory groups and third level institutions include;

o The establishment of a national soils database
e Regulation and assessment of N-mineralization in grassland soil

e Eutrophication from Agriculture Sources (Phosphorus and Nitrogen) — Environmental Soil
P test



EPA funded research has also been undertaken in regard to a number of environmental areas of
agricultural interest. These are primarily concerned with the treatment of animal waste and the
production of biofuels and energy crops. Outlines of these research programs are listed below:

e Energy Crops - Have They a Future?

This research undertaken by Teagasc looked at the use of the different biofuels in
Ireland. In comparison to other European countries such as Austria, France, Denmark
and Germany where biofuels usage are established industries, Ireland has a made little
progress on these areas. This research identified a number of input materials such as
easily obtainable waste materials and also details the acreage of biofuels needed to meet
particular demands

e Opportunities for Biomass as Fuel

This report outlines the opportunities for biomass fuel in Ireland. Short term sources such
as agricultural and wood wastes are identified along with recommendations on suitable
incentives such as a “carbon premium” payment of €45/ha for biofuel production on
eligible land under the CAP reform.

e A biotechnological system for production of value-added products, bioethanol and
methane from non-animal food wastes with emphasis on hygiene aspects.

e Environmentally Sustainable Conversion Options for Large Volume Organic
Wastes

The aim is to develop innovative practical cost-effect treatment/ technologies/
management systems for large volume priority organic wastes that will minimise and
abate the impact of land spreading activities.

e Environmentally Sustainable Conversion Options for Large Volume Organic
Wastes

The objectives of the project were to develop and evaluate the market potential of a
range of compost fertiliser products derived from mixtures of separated pig slurry solids
and other biodegradable wastes. It was undertaken by a consortium of public
organisations and private businesses with 50% co-funding from the EPA and DEHLG.

It was found that the addition of mineral fertilizers such as sulphate of ammonia, rock
phosphate and sulphate of potash was needed to stimulate nutrient ratios. It was found
that the final material was of a suitable consistency to be used commercially and was
viewed to have many admirable properties

The EPA has also prepared a discussion document on the suitability of anaerobic digestion for
waste management: Anaerobic Digestion: Benefits for Waste Management, Agriculture, Energy,
and the Environment. This paper discussed the merits of Anaerobic Digestion (AD) for agricultural
waste management with the production of a substance with a lower pollution potential and higher
plant uptake than raw slurries. It also highlights the production of biogas as a clean energy source
and the benefits of this practice in regards to meeting targets set for the Nitrates Directive, Kyoto
Protocol and Renewable Energyzs. The report determined that a centralized AD facility, with
suitable support measures would be viable.

e http://www.epa.ie/NewsCentre/ReportsPublications/DiscussionPapers/FileUpload,6077,en.pdf



Sustainable Energy Ireland® has also investigated the area of Anaerobic Digestion with a pilot
plant on a 200 dairy cow farm. Based on estimates for the selling prices of excess electricity, hot
water and compost as well as reduced waste costs the facility was deemed to be financially
viable with a payback of 3 years.

All of the above environmental technologies related to agriculture have potential to reduce the
environmental impact of that sector and begin to produce renewable energy sources.

Alternative Crops

Farmers are being urged to consider growing alternative crops that have potential in non-food
sectors. Such crops can be suitable for energy purposes, for fuel and more recently for building
materials. One use of wool, for example, is in insulation for housing and it has many advantages
over other non-renewable insulation materials®.

Some lIrish farmers now grow hemp under licence for use as insulation material in buildings31.

Hemp - a sustainable crop

Henry O’'D Thompson, owner of OldBuilders, a contracting company with specialist skills in lime mortar
plastering and eco-friendly hemp applications, is behind the move to hemp.

Based in Birr, Co Offaly, the restoration and conservation company has just finished a hemp and timber
frame extension to an old cottage restoration in the Ring Gaeltacht, near Dungarvan, Co Waterford. They
also used hemp for insulation in a workshop and sunroom in Dunlavin, Co Wicklow, and an office building in
Clones, Co Monaghan. Their next project is an octagonal house in Tulla, Co Clare. Growing hemp could be
a substantial cash crop alternative for Irish farmers, as EU subsidies for other products are phased out,
according to Mr Thompson.

“In France, thousands of hectares are now dedicated to hemp production. We are being left behind,” he
said.

He explained that for farmers to grow hemp, a licence is required. But, in order to obtain one, an end use for
the product must be specified. A processor is sufficient, but none exists in Ireland because demand is
minimal. This is due to the high cost of the materials, which must be imported, and the high labour needs.
About 40% of the current price of hemp in Ireland is shipping cost.

“OldBuilders believes that hemp has a viable future in mainstream construction, and we are making a strong
financial commitment, with the assistance of financial partners and Offaly LEADER in mechanising the hemp
building process,” said Mr Thompson.

He said it was regrettable that hemp has not been widely supported in Ireland as it has been by the French
and other European governments. “Hemp grows to maturity in 100 days. It is an ideal rotation crop, and
conditions the soil for future crops, with its long root system. Because of the dense growth, it kills off weeds
below it, reducing the need for herbicides in any follow up crops.”

He said a hemp crop requires little if any pesticides, herbicides and fungicides. It is both bio-degradable and
non-toxic, and can typically grow where cereals are produced.

Hemp could replace many of the needs for cotton. Mr Thompson said the use of hemp in construction has
been led by the French for the last 10 years. Some 5,000 to 6,000 houses have been built in Europe, with
hemp used for insulation. The use of hemp fibres in plaster has its origins going back to the Romans. “The
use of lime and organic materials was widely used in Ireland prior to the arrival of the Normans, when timber
frame building was the common form for non-ecclesiastical buildings,” said Mr Thompson.

He said hemp is one of the world’s strongest natural fibres. It has been used to make cloth and rope for over
10,000 years. “Indeed, archaeologists believe hemp to be the first plant grown for reasons other than food.
Hemp can be used to make virtually anything that is currently made out of cotton, timber or petroleum. In
America, the original Levi’'s jeans were made from hemp. George Washington and Thomas Jefferson both
grew hemp. Jefferson drafted the Declaration of Independence on hemp paper. Until 1883, more than 75%
of the world’s paper was made with hemp,” he said.

% Renewable Energy Best Practice Case Study — Irish Energy Centre, Renewable Energy Information Office
Anaerobic Digestion at Ballyshannon Farms

° www.sheepwoolinsulation.ie
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2.4 Other Countries
2.41 European Union

Figure 2.2% shows the expenditure by type from the European Agricultural Guidance and
Guarantee Fund (EAGGF) for member states of the EU — 15. From this it can be seen that four
methods of expenditure have been measured. The main support for agriculture is through agri-
environment schemes, which are prominent in Sweden, Austria, Italy and Finland. The support of
less favoured areas is also strong in Greece, Finland, Portugal and Ireland. Support for forestry is
also strong in Spain Portugal, UK and Ireland — in the case of Ireland this is unsurprising as the
relative land cover (between 9% and 10%) is quite low. All of the above measures are not widely
used in very intensive and small agricultural area countries such as Belgium, Netherlands, and
Denmark, as well as in Greece.
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Figure 2.2: Total EAGGF-Guarantee expenditure by type of rural development measure
(2003)

Figure 2.3% shows the share of agricultural area (UAA) enrolled in agri-environment schemes
between 1998 and 2002. Though each country has different aspects to their environment such as
number of farms, landscape and population and correspondingly have different needs for the
funds available under the European Agricultural Guidance and Guarantee Fund it can be seen
that those countries that provide a large proportion of their budget to agri-environmental schemes
have significantly above average proportion of agriculture land involved in agri-environmental
schemes. Luxembourg is the only country not supporting this measure and it must be presumed
that other factors such as legislation or policies have resulted in the high uptake.

32 European Environment Agency Integration of environment into EU agriculture policy — the IRENA
indicator-based assessment report. EEA, 2006.
% ibid.



%% of Uas
100

90

80

70

60

50

40

30

20 4

10

& &b & & & & N & & a & & a i & &
S o F & P A R S P . 4
&&&’ N ¢ > o & R & F @ g\é [
o & o
o
1998 W 2002

Figure 2.3 Share of agricultural area (UAA) enrolled in agri-environment schemes
(1998-2002)

With regard to organic farming the following Table 2.1** shows the level of uptake of this

environmentally friendly option. From this table it can be seen that Austria has the highest level of
take-up and Cyprus, Poland and Ireland are among the lowest. Some supports in Austria
regarding this take-up are discussed further below.

. Areas‘under‘ No. of
EU countries As of ?I:g)amc farming | % Organic farms %
Austria 31/12/2004 344,916 13.5 19,826 11.2
Belgium 31/12/2003 24,163 1.73 688 1.1
Cyprus 31/12/2004 180 0.13 45
Czech Rep. 31/12/2004 263,799 6.2 836 22
Denmark 31/12/2004 159,915 5.94 3,166 55
Estonia 31/12/2004 46,016 5.17 746* 1.9
Finland 31/12/2004 162,024 7.31 4,983 6.6
France 31/12/2004 540,000 2 11,025 1.7
Germany 31/12/2004 767,891 45 16,603 4.1
Greece 31/12/2003 244,455 6.24 6,028 0.7
Hungary 31/12/2004 128,690 2.2 1,420 3.7

% Federal Ministry of Agriculture, Forestry, Environment and Water Management Organic Farming in Austria
2005



Ireland 31/12/2003 28,514 0.65 889 0.6
Italy 31/12/2004 954,361 6.2 40,965 19
Latvia 31/12/2004 48,000 194 764

Lithuania 31/12/2004 | 42,000 121 1171 17
Luxembourg 31/12/2003 3,002 2.00 59 20
Malta 2003 14 20

Netherlands 31/12/2004 48,155 2.17 1,469 14
Poland 31/12/2004 82,730 05 3,760 0.2
Portugal 31/12/2003 120,729 317 1,196 0.3
Slovakia 31/12/2004 53,001 2.4 17 16
Slovenia 31/12/2004 23,280 46 1,400 16
Spain 31/12/2004 733,182 29 17,688 14
Sweden 31/12/2003 225,776 6.83 3,562 42
United Kingdom | 31/12/2004 690,269 439 4,010 17
Ezl;J/stlootsal 25 2 5,735,152 3.47 142,436 1.5

Table 2.1 Organic Farming levels in EU

2.4.2 United Kingdom

The Department of Environment, Food and Rural Affairs (DEFRA) provides a number of agri-
environment issues, schemes and initiatives. These are aimed at improving the water quality,
climate changing gas emissions and land quality.

Environmental Stewardship is a new agri-environment scheme which provides funding to
farmers and other land managers in England who deliver effective environmental management on
their land. The scheme is intended to build upon the success of previous schemes such as the
Environmental Sensitive Areas Scheme which has been largely successful in its primary
objective of maintaining biodiversity, landscape and historic areas. The environmental
stewardship scheme has three levels with increasing complexity of measures and corresponding
increased funding.*

The contribution of agriculture to green house gases primarily through methane emissions from
sheep and cattle is an area which has been researched by DEFRA. A document titled Climate
Change and Agriculture in the United Kingdom summarises the results of seven years of
research on the impacts of climate change compiled by a group of 13 research organisations and
explains the likely implications for the agricultural industry. It provides information on the new
climatic and market conditions that may be experienced and enables farmers to consider
strategies that will maintain or enhance their ability to anticipate climate change in their decision-
making and take steps to reduce emissions of greenhouse gases.

The UK also operates a number of schemes to encourage farmers to grow biomass crop. The
Energy Crops Scheme (ECS) provides establishment grants for two energy crops, short-rotation
coppice (SRC) and miscanthus, and aid to help growers set up producer groups. However this
scheme stipulates that grants will only be paid if the farmer can prove that they have or will have
an energy end use for the crops.

% http://www.defra.gov.uk/erdp/pdfs/esaspdfs/monitoring_april_03_exec.pdf



The UK Pesticides Safety Directorate set up a pilot scheme to investigate the best practice for
processing applications for alternative control products in 2004. The scheme covered
pheromone products, plant extract products and products containing a biological organism.

This encouraged and assisted applications for alternative control products. Three products
successfully gained approval:

. a pheromone to control codling moth in apple and pear orchards,

) a virus for protection from damage caused by virulent Zucchini Yellow Mosaic Virus
(ZYMV) infection of Cucurbits, and

. a fungal agent for the control of Sclerotinia sclerotiorumand Sclerotinia minor on

susceptible protected and outdoor agricultural, horticultural and ornamental crops.

Following the success of the pilot scheme, a permanent Biopesticide scheme was launched in
March 2006 to facilitate more alternative products to enter the market. Key elements of the
scheme are:

1. The appointment of a 'Biopesticide Champion' (Lisa Moakes), who will provide initial
contact for product innovators/manufacturers, and help them through the approval
process.

2. The provision of specific guidance to applicants (via free pre-submission meetings)

identifying the best way forward. Potential applicants are encouraged to contact the
scheme at the earliest possible stages of product development.

3. The provision of more accessible information on the regulatory process with a new
Biopesticide area on our website. This will be developed considerably over the coming
months.

4. Reduced costs for evaluations.

Novel feed trials prevent methane production in livestock®®

The Rowett Research Institute in Aberdeen, UK, has devised a method which is hoped will reduce methane
emissions in cows and other animals. Methane is a powerful greenhouse gas, with 32 times the global
warming potential of carbon dioxide. A single cow can produce up to 500 litres of methane per day, mostly
through belching the gas.

The institute has developed a feed additive which cuts the quantity of methane produced by the animals by
70%in trials on sheep. The additive, fumaric acid (C2H2(CO2H),), effectively reduces the production of
methane by trapping hydrogen before methanogenic microbes are able to turn it into methane.

The trials have exceeded the expectations of the group, and it has subsequently submitted a patent for a
commercial feed. The Rowett Research Institute has previously carried out research on reducing livestock
methane gas emissions with funding from the EU's Fifth Framework Programme.

Dr John Wallace, who led the research, said: 'This is great for the environment, but it's a win-win situation as
the farmer also benefits because the energy in that methane is retained in the animal's body. It means the
animals grow 10 per cent more efficiently. For every kilogramme of feed they consume, they produce 10 per
cent more body weight.'

The team hopes that the results noted in sheep will be replicated in cows, and that thanks to the positive
impact on the bodyweight of livestock, farmers will be persuaded to invest in a feed that will have a positive
impact on the environment.

2.4.3 Germany

The German region of Baden-Wirttemberg has introduced a floristic field method in its agri-
environment scheme (the 'MEKA programme’) to additionally reward farmers according to the
plant diversity of grassland sites. The method, co-initiated by BirdLife Germany, ensures that
farmers receive extra agri-environment payments for grassland sites that contain at least four

3% http://www.rowett.ac.uk/press/Reducing_Methane_JWallace.htm




plant species from a catalogue of 28 species. To simplify identification, the catalogue includes
only herbal species but no grass species since these are more difficult to identify.

The farmers receive a leaflet with colour pictures of all mentioned species in order to identify
these themselves. A reward of €50 per hectare is given if at least four of the species are found
along a diagonal transect (one metre wide) of the plot, which has been divided into three pieces
(each piece must contain the species). The site can also be divided into smaller plots according
to natural boundaries. The farmers submit the information on their species-rich grassland in the
frame of their scheme applications.

However, a control system with spot checks is maintained by the regional authorities. In spite of
initial skepticism among farmers and authorities, the new approach has been introduced
successfully and effectively encourages farmers to better incorporate nature conservation
objectives into their grassland management

2.4.4 Denmark

Since 1985, a number of national action plans have been implemented in Denmark to reduce
nitrate leaching from agriculture. The main instruments to ensure the objectives of the Danish
action plans are met are:

e mandatory fertiliser and crop rotation plans at farm level, with limits set on the nitrogen
amounts that can be applied to different crops, and

o statutory norms that set maximum values for the utilization of nitrogen in manure
assumed to be plant available.

These two instruments have been reinforced several times, for example with the 1991, 1998 and
2000 restrictions of the norms for the utilization of nitrogen in manure. In addition, a large effect
has been achieved through improved feeding regimes, which has had a remarkable effect on the
utilization of animal feedstuffs. Throughout the period, N-regulations were designed in close
dialogue with researchers and farmers' associations, and were followed-up by information
campaigns, extension services and education. Also, extensive strategic research programmes
have been supported. The ability to design the regulatory approach to nitrogen use in a manner
whereby crop and animal production is affected as little as possible is a main achievement of this
bottom-up approach of continuous dialogue.

24.5 Japan

Japan has committed itself to the greater use of Biomass energy utilisation through the creation
“Biomass Nippon Strategy”. This includes measures for the inclusion of animal wastes as
biomass in the strategy.

Commitments have been made to promote ongoing environmental education in the area of
biomass in agriculture. Awareness of biomass opportunities in the public has also been raised
through public information service organizing symposia, and preparing and distributing of
pamphlets/posters. This has been ongoing since 2002.

2.4.6 Canada

Environmental stewardship is the foundation for long term health and vitality of the Canadian
Agriculture sector. Canada's success in agriculture is based on a foundation of industry
innovation, scientific research and public policy that encourages farming to be more productive
while keeping the land healthy. Since the first experimental farms were established over 110
years ago, Canada has become one of the world's most important food producers with a world-
wide reputation.

In Canada, measures to manage atmospheric emissions of potentially harmful substances,
including those from agricultural sources, are administered largely at the provincial and local
levels of government.



Canada’s commitment to the incorporation of environmental practices in agriculture is highlighted
by the inclusion of the environment as one of the five complementary elements of its Agriculture
Policy Framework for sustainability and profitability

A number of research projects have been undertaken by the Research branch of the department
of agriculture and agri-food. These include:

e The development of an anaerobic treatment system that uses biotechnology to deodorize
and stabilise swine manure slurry

e Study to minimize the loss of nitrogen during manure composting resulting in a higher
value product and reduced air emissions

2.4.7 Austria

Austria is the leading exponent of organic farming in the EU. There are presently 19,826 organic
farmers in Austria (end-2004 count). 11.2 % of all farmers are thus organic farmers. 13.5 % of the
utilised agricultural area is cultivated according to organic criteria. There are four main reasons
for this success®”:

1. The idealism and commitment among organic farmers
2. Subsidies for organic farmers

3. Trade (shop) chains support

4. Ecological awareness among consumers

Austria has been allocating grant subsidies for organic farming since 1991. The introduction of
this form of government aid was a major contribution in restructuring agriculture on the basis of
ecological and social criteria. After joining the EU, Austria has been able to further increase its aid
to organic farmers within the framework of the European Union’s agri-environmental subsidisation
programmes. As a compensation for the environmental services they render, Austria's organic
farmers in 2004 received approximately €89 million from the agri-environmental programme
OPUL for the measure “Organic Farm Management”; half of the money was provided by the
European Union and the rest was divided between the Federal Government and the Provinces at
a ratio of 60:40. In 2004, Austrian farmers received a total of €157 million from the entire
environmental programme out of which 19,272 organic farmers received economic aid. Subsidies
are granted also in other fields. Organic farmers receive approximately 18 % of the funds from the
investment subsidy for stables which are particularly well-suited for animals.

% Federal Ministry of Agriculture, Forestry, Environment and Water Management Organic Farming in Austria
2005



3. Energy

3.1 Europe

In Europe 80% of the energy consumed is from fossil fuels — oil, natural gas and coal. A
significant and increasing proportion of this comes from outside the EU. Dependence on imported
oil and gas, which is currently around 50%, could rise to 70% by 2030%. In addition the global
demand for energy is increasing. World energy demand (and CO, emissions) is expected to rise
by 60% over the next 25 years. Global oil consumption has increased by 20% since 1994 with a
projected growth of 1.6% per annum. In addition many of these fossil based fuels are
concentrated in a small number of countries (50 % of Europe’s gas comes from Russia, Norway
and Algeria). All of these factors will increase the EUs vulnerability to supply cuts or higher prices
resulting from international crises. In addition there is the global need to burn less fossil fuels in
an effort to arrest and reverse global warming.

It is clear that Europe must act urgently, especially as new technologies and policies take years to
come into effect. The way forward is recognised as needing a combination of energy savings
through more alternative energy sources (particularly renewables within the EU), efficient energy
use aggd international cooperation. Some of the key issues as set out by the EU are detailed
below™:

3.1.1 Imports remain essential

The EU keeps strategic stocks of fuel to reduce its vulnerability to problems on world markets, but
long-term security of supply also means ensuring the EU is not over-dependent on a few
countries for supplies, or that dependence is compensated for by close co-operation. Currently
there is a growing relationship with Russia, a major source of fossil fuels and potentially of
electricity. Cooperation with energy trading partners, and notably developing or emerging
economies, includes investment and transfer of know-how in production and transport because
working together for a free flow of gas, oil and power can be mutually beneficial.

The EU and 11 countries of southeast Europe in late 2004 agreed to set up an Energy
Community in which the rules on energy will be the same everywhere. This will be good for
security of supply because interconnections to t he EU’s sources of supply often pass through
these countries. It will also make markets more efficient. This will help lower the price of power
supplies throughout this area and lead to a release of government funds currently used to
subsidise all power prices to support targeted assistance for those who really need it.

3.1.2 Changing the fuel mix

To reduce dependence on imports and cut pollution, the EU must become a low-carbon economy
using less fossil fuel in industry, transport and the home, and making use of renewable energy
sources to generate electricity, heat or cool buildings, and fuel transport, particularly cars. This
presupposes an ambitious switch to wind (particularly offshore wind), biomass, hydro and solar
power and bio-fuels from organic matter. The following step will be to become a hydrogen
economy. A European Hydrogen and Fuel Cell Technology Platform is drafting a blueprint for the
eventual transition.

3.1.3 Caring for the environment

Caps on the amount of emissions of carbon dioxide (CO,) EU industry can emit into the
atmosphere now apply to industry (The EU’s Emissions Trading Directive will cap CO, emissions
from a range of industrial sectors covering 46% of EU emissions4°). Companies who exceed their
emissions allowance trade with others who have not used up all their allowance. This will

¥ CEC, A European Strategy for Sustainable, Competitive and Secure Energy, Green Paper, EU
Commission, 2006
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encourage more efficient energy use and above all cut pollution and keep the promises the EU
has made in the Kyoto Protocol on climate change and reversing global warming.

3.1.4 Saving energy by using it more efficiently

One of the primary methods of curbing Europe’s reliance on fossil fuels is seen as promoting
energy efficiency which has the potential to reduce energy use by 20%"*". In addition this would
equate to 50% of the EU’s necessary CO, emission reductions. A number of EU initiatives have
been initiated:

e Directive on the Energy performance of buildings

e Directive on the promotion of Cogeneration

e Ecodesign directive

e Proposal of a directive on energy services and end-use efficiency
e A new programme — “Intelligent Energy — Europe”

Energy performance of buildings directive
The EU adopted this Directive in 2003. The principal objectives of the Directive are*%:

e To promote the improvement of the energy performance of buildings within the EU
through cost effective measures;

e To promote the convergence of building standards towards those of Member States
which already have ambitious levels.

Measures include:
o Methodology for calculating the energy performance of buildings;
e Application of performance standards on new and existing buildings;
o Certification schemes for all buildings;
¢ Regular inspection and assessment of boilers/heating and cooling installations.

Standards like these have the potential to cut 25% of the demand by 2020. Some European
countries realised the potential savings prior to the introduction of the Directive and have made
significant savings.

Denmark building labelling

From 1997, a new energy-labelling scheme for large and small buildings took effect. There was a
20% improvement in energy intensity between 1994 and 2005. In June 2005 new energy
requirements for the building regulations of small houses and for the general building regulations
were published. The new requirements came into force January 1, 2006. All new buildings must be
labelled to ensure fulfilment of the requirements. The new action plan calls for tightening the energy
requirements in the building code by 25-30 % from 2006 and a further 25 % from 2010. The new
action plan calls for a general target for reducing energy consumption in all sectors (not transport) of
1.7% per year until 2013.

Grant provisions totalling € 135 million are made each year to improve energy efficiency. There are
subsidies for pensioners with low income. There are other grants to promote central heating.

“'CEC Doing more with less: Green Paper on energy efficiency, CEC, 2005
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Cogeneration

The Combined Heat and Power Directive entered force in February 2004* . It sets harmonised
standards for measuring “good-quality” cogeneration, which is defined as combined heat and
power generation leading to at least 10% energy savings when compared with separate
production. Gas-fired co-generation plants produce both electricity and heat, mainly in the form of
steam. This maximises the use of the gas and is also environmentally friendly because gas
produces less CO, than other fossil fuels. The Directive was to have been transposed by Member
States by the end of March 2006. All have yet to fully complete the move, however, mainly
because a committee in Brussels has failed to agree a key set of reference values used to
determine whether a CHP plant qualifies as good quality. A set of provisional reference values
will be confirmed through the EU’s comitology procedure in May 2006, three months late*.

Ecodesign Directive®

The Directive on the eco-design of Energy-using Products (EuP), such as electrical and electronic
devices or heating equipment, provides coherent EU-wide rules for eco-design and ensures that
disparities among national regulations do not become obstacles to intra-EU trade. The Directive
does not introduce directly binding requirements for specific products, but does define conditions
and criteria for setting, through subsequent implementing measures, requirements regarding
environmentally relevant product characteristics (such as energy consumption) and allows them
to be improved quickly and efficiently. Products that fulfil the requirements will benefit both
businesses and consumers, by facilitating free movement of goods across the EU and by
enhancing product quality and environmental protection. The Directive constitutes a breakthrough
in EU product policy and introduces many innovative elements together with concrete application
of the principles of the “better regulation” package.

EU funding

The EU has provided funding for energy research in the EU's Sixth Framework Programme for
Research and Technological Development. In add