


9 The impact of Gwynt y Môr as a source of renewable energy

9.1 Background

The purpose of EIA, and this Environmental Statement, is to provide a balance of the relative benefits of a
proposed development such as Gwynt y Môr, against the environmental ‘cost’ of the project in terms of its
potential effects on the surrounding environment and the significance of those effects.

In the case of wind farms, the actual development itself provides a wide range of environmental benefits
regionally, nationally and globally, because of its potential contribution to the reduction of greenhouse gas
emissions. This in its turn brings with it a range of social benefits, which are not always traditionally
associated with the development process. These might include cleaner air, potentially healthier
populations, a contribution to reducing the risk from sea level rise or climate change and the provision of a
sustainable, clean and renewable source of energy generation, as well as the more normal benefits of
development such as employment opportunities.

Therefore, in assessing the relative environmental effects of Gwynt y Môr, it is entirely appropriate to try to
attach some significance to these potential benefits in order to provide the desired balance of ‘cost against
benefit’, which is at the heart of the EIA and decision-making process. 

This approach is, in fact, embodied in some of the guidance available on the EIA of wind farm developments
generally and offshore wind farms specifically. For example, CA-OWEE (Concerted Action on Offshore
Wind Energy in Europe) (2001) states in relation to the environmental benefits of wind power, that:

“…these benefits, the avoidance of pollutant gases and the preservation of raw material like gas and
coal, should be clearly stated in the Environmental Impact Assessment and that the emphasising of
these positive environmental impacts is crucial in relation to the public and political acceptance of
wind energy.”

Similarly, Greenpeace in its 2000 report ‘North Sea Offshore Wind – A Powerhouse For Europe; Technical
Possibilities and Ecological Considerations’, identify the need to consider the positive effects on the global
environment (e.g. climate) as part of the site specific EIA process. 

The following sections provide an overview of these potential environmental benefits arising from Gwynt y
Môr and its contribution to the development of a new UK offshore industry. Greater detail on the economic
and social aspects of the development, including details on employment benefits and the economic rating
of the potential environmental impacts are presented in Section 10.4.2.

9.2 The effect of Gwynt y Môr on greenhouse gas emissions, global warming 
and air pollution 

The principal benefit of all renewable energy is the production of electricity for a much reduced emission of
greenhouse gases, thereby helping to combat the process of climate change as well as helping to improve
air quality and reduce air pollution. The issue of global warming and the comparative benefit of wind and
other renewable energy production over conventional coal, gas or oil-based generation has been
reviewed in Chapter 2 as background to the need for the Gwynt y Môr project. The following section
provides a project-specific assessment of the predicted positive impacts as an expression of the potential

offset of greenhouse gas emissions compared with the levels produced by an equivalent generating
capacity from traditional fossil fuel-based technologies.

The generating capacity of the Gwynt y Môr project has been calculated and is presented in detail in
Section 1.3.2 of this Environmental Statement. Table 9.1 presents the potential savings of the various
greenhouse and acid rain gases that might be offset as a result of the Gwynt y Môr project per annum.

In 2001, the total UK domestic electricity consumption was 115.3 TWh (DTI, 2002) and the total number of
households was 24.48 million (Census, 2001). The predicted annual generation from the Gwynt y Môr
Offshore Wind Farm could be up to 2.35 TWh per annum (assumed losses included) so that the Gwynt y
Môr project could provide around 2% of the UK’s domestic electricity needs.

The UK total CO2 emissions in 2003 amounted to an estimated 152 million tonnes (e-Digest of
Environmental Statistics, Published March 2005). The Gwynt y Môr project could potentially save
approximately 1.3% of the UK’s annual CO2 emissions, together with an associated reduction in other
harmful emissions, such as sulphur dioxide and nitrogen oxides.

The amount of electricity generated by Gwynt y Môr would be enough to supply the equivalent of the
electricity consumption of more than 40% of all Welsh households; over 3/4 of all the coastal councils
from Anglesey to Sefton; 2.5 cities the size of Liverpool or approximately 2% of all UK households.

It is clear that the generating capacity represented by the Gwynt y Môr project has the potential to make a
positive contribution to the electricity demands of the UK, which is considered by this assessment to be
Highly significant. The project also provides a positive contribution to tackling the issue of climate
change in the UK through the potential reduction of greenhouse gas emissions that might otherwise be

Carbon dioxide
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2,021,000

23,500
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860 g CO2 per kWh x 2,350,000,000
kWh per year / 1,000,000 g per tonne

10 g CO2 per kWh x 2,350,000,000
kWh per year / 1,000,000 g per tonne

3 g NOx per kWh x 2,350,000,000
kWh per year / 1,000,000 g per tonne

Emission type Annual quantity offset by electricity Calculations

generated by Gwynt y Môr (tonnes) (www.bwea.com)

Table 9.1 Estimated offset of harmful emissions by Gwynt y Môr project
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The potential savings contributed by the Gwynt y Môr project have already been discussed and will make
a significant contribution to the UK government’s commitments to global emissions reductions and climate
change control. 

However, the government’s policy extends beyond its commitment made under the Kyoto protocol in
relation to reducing emissions. It recognises that there is a need to increase the diversity of electricity
generation in the face of dwindling fossil fuel reserves, with a particular focus on the range of renewable
technologies being developed. Both onshore and offshore wind are cited as examples likely to make a
significant contribution to this process in the coming years. 

Government policy is also centralised around a theme of sustainability. The Sustainable Development
Commission summarises its vision of sustainability as follows:

“Two centuries of industrial development have made life better for many people in ways that would
have been unimaginable even a generation ago. But it has also brought increasing damage to the
physical systems and social fabric on which our well-being depends. It is clear we cannot continue in
this way indefinitely. Indeed the call for a change of direction is urgent. What we need now is a
different kind of development, one which meets people’s needs without compromising our future. 
For this to be sustainable, we must take full account of the social, economic and environmental
impacts of our decisions, over the long term”

The generation of electricity through renewable technologies, particularly wind energy, meets this
definition almost entirely. Offshore wind farms go even further by reducing the social and potentially the
environmental costs of wind energy developments by reducing the significance of issues such as visual
impacts, noise and land use. The issue of sustainability is addressed further under Section 9.4.

9.4 Other potential impacts of Gwynt y Môr as a renewable energy source 

As well as the contribution to the reduction of greenhouse gases and to national government policies, the
Gwynt y Môr project may potentially have a number of other positive impacts on the regional and national
social environment. Potential positive impacts, some of which have been mentioned above, may include:

the establishment of a major new regional and national offshore industry
the provision of a clean, renewable, sustainable energy source
security of supply.

The potential development of a major new UK offshore industry as a result of the offshore wind farm
development, construction and operation process is becoming a reality as the Round 1 projects come
online and the Round 2 process continues. The UK is well placed to take advantage of this developing
market because of its traditional skills base in the existing offshore oil and gas market. Many of the skills
required for offshore wind farm development require construction skills directly parallel to these maturing
industries. This potential has been highlighted by Greenpeace (2000) in the briefing paper ‘The future of
the UK offshore industry: decommissioning and marine renewable energy’. Greenpeace estimates in this
report that, if the UK were to achieve 10% of its electricity from offshore wind, this could create 36,000
permanent, sustainable jobs. 

The Gwynt y Môr project, along with the existing Round 1 projects and other proposed Round 2 offshore
wind farm sites around the UK, represent the realisation of the potential for the development of this
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produced in the generation of the equivalent capacity from fossil fuel-based technologies, which is
considered by this assessment to be Moderately significant. Gwynt y Môr therefore represents a
significant source of safe, clean, renewable electricity.

Gwynt y Môr should also be viewed as part of the burgeoning UK offshore wind energy industry and its
benefits assessed accordingly. This is in terms of the combined contribution of all of the planned offshore
wind farm developments, both in the North West Strategic Area and throughout the UK, to the reduction of
greenhouse emissions and global warming. These cumulative benefits are reviewed in Section 12.3.

Additionally, the positive benefits of the Gwynt y Môr project extend beyond a simplistic consideration of the
displacement of greenhouse gases when compared with conventional generating technologies. Gwynt y Môr
has the potential to make a positive contribution to the establishment of a major new offshore industry, which
Britain is well placed to lead – which this assessment considers to be of Moderate significance. The project
could also make a positive contribution to meeting UK local and national government targets in association
with the development of other renewable technologies, which is considered by this assessment to be of
potentially High significance. Gwynt y Môr will also contribute to a more sustainable, diverse system of energy
generation whilst indirectly helping to preserve Britain’s important raw fossil fuel materials.

9.3 The impacts on national government policy

The current UK national policy on climate change and renewable sources of electricity generation has been
reviewed in Chapter 2. This review has identified a clear, consistent and strong commitment to renewable
energy over the past decade, embodied most recently in the Energy White Paper published in 2003.

Central to the current policy is the requirement for 10% of the UK’s electricity generation to be met from
renewable sources by 2010 and 15% by 2015. These targets for electricity generation from renewable
sources are one of the key cornerstones of the government’s approach to reducing the UK’s greenhouse
gas emissions in order to meet the commitments made under the Kyoto Protocol and embodied in
European Union Directives.

The part that offshore wind farms have to play in helping to meet these UK government targets is clear,
with the development of the 18 Round 1 offshore sites around the UK already well advanced and with the
announcement of the Round 2 process, which has resulted in the development of the Gwynt y Môr project. 

Round 1 sites could contribute as much as 4.6 TWh or 1.3% of the 10% target by 2006, whilst the DTI
predicts that the 15 Round 2 sites could potentially contribute a further 18 TWh or 5% of total UK electricity
supply, representing a combined potential total of over 6% of all electricity consumption from offshore wind
farms (www.bwea.com, July 2005). The potential contribution from offshore wind farms could supply the
domestic electricity demands of circa 4.8 million UK households.

Gwynt y Môr represents one of the largest Round 2 projects at a generating capacity of 750 MWe and in
itself will contribute circa 0.6% towards the Government’s 10% renewable energy target, which is
considered by this assessment to be Highly significant.

In terms of emissions reduction, in relation to the Kyoto commitments, it is calculated that Round 1 sites
likely to be developed by 2006, together with the Round 2 sites, could result in savings of circa 19 million
tonnes of CO2 per annum (www.bwea.com, July 2005), or circa 12% of the total UK CO2 emissions 
(based on 2003 figures) when compared with conventional fossil fuel-based generating technologies.
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industry in the UK. The offshore wind farm industry has the potential to provide significant benefits both
regionally, in north Wales and the north-west regions and nationally in terms of employment and
investment (these socio-economic benefits are considered further in Section 10.4.2). 

In terms of clean, renewable energy it is clear that wind energy provides a low-emissions option, which
since wind is an infinite resource, is by its nature renewable. Its sustainability, however, depends on the
overall energy cost of the wind farm development over its lifetime. In other words, it must produce more
energy through its lifetime than is used to build and maintain the plant. Data for large offshore wind
turbines of the type that are likely to be deployed at Round 2 sites indicate that all of the energy spent in
the manufacture, installation and maintenance of such turbines will be recovered within a year and the
turbines will go on to generate up to 35 times more power over their life than they cost in energy terms
(www.vestas.com). 

This being the case, the Gwynt y Môr Offshore Wind Farm project represents not only a clean and
renewable source of energy but also an inherently sustainable source. Clearly, both of these additional
benefits of the Gwynt y Môr project and the wider offshore wind energy market have the potential to bring
very significant longer-term benefits to the UK.

Renewable energy generation, such as that represented by Gwynt y Môr, brings further advantages in
relation to the security of supply to the UK. As the UK oil and gas fields are depleted, the country will
become increasingly dependent on net imports of gas for electricity production. The UK Government
has highlighted the role that renewable energy sources such as offshore wind, will play in increasing
the diversity and thereby the security of electricity supply to the UK. The former energy minister Brian
Wilson, summed this up when talking about the Energy White Paper at a conference in Madrid, in 2003,
by stating that:

“Central to achieving energy security is diversity. Diversity covers source, route and type of energy. This is
why the UK will pursue close international relationships to promote regional stability and economic reform.
But it also means that the development of renewables is as important to energy security as it is to climate
change.” 

It is clear, then, that the development of Gwynt y Môr, together with the other offshore and onshore wind
farms around the UK has the potential to contribute substantially not only to reducing the effects of climate
change but to the long term-security of electricity supply in the UK.

9.5 Summary of positive impacts of Gwynt y Môr as a source of renewable energy 

In summary, the Gwynt y Môr project will have a number of tangible positive impacts, which may be
summarised as follows:

the displacement of over 2 million tonnes of CO2 per annum. Equivalent to almost 1.3% of annual UK CO2

emissions in 2003. This is considered to be a positive effect of Moderate significance
the potential to supply clean, renewable, sustainable electricity to an equivalent of circa 500,000 homes,
equivalent to 2% of all UK households or over 40% of all Welsh households. This is considered to be a
Highly significant positive effect
a quantifiable and useable contribution to the diversity and security of energy supply, considered to be a
positive effect of demonstrable significance

a major step in fulfilling the UK government’s policy with regard to energy supply, renewable energy and
greenhouse gas emission reductions, considered to be a Highly significant positive effect
an important and significant contribution to the vision of sustainable development
an important and significant step in the development of a major new UK offshore industry with associated
employment opportunities.




