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•	 Governments everywhere are seeking to reduce carbon 
emissions and pollution from fossil fuels. Controversy over 
the measurement of the costs of emissions means that 
the debate over how much it costs to generate electricity 
is complicated, extensive and unresolved. But the fact 
remains that governments everywhere, recently joined 
by significant swathes of the private sector, are seeking to 
reduce emissions.

•	 There is no such thing as ‘the’ costs of energy, whether 
produced by coal, nuclear, oil or alternatives. There are 
major differences between and within countries. Hence, 
‘league tables’, showing the costs of different means of 
production, need to be treated with care.

•	 The most commonly used measure of costs of energy is 
flawed but no alternative has gained wide acceptance. 
Both the traditional and other measures send the same 
qualitative message: the absolute and relative cost of wind 
is falling. Hints, clues and data all point in this direction. 

•	 While the level of costs shown in league tables can vary (a 
lot), the trend for the cost of alternatives is clear: down. 

•	 The true cost of fossil fuels however is not borne by 
producers. Hence the drive towards carbon pricing, 
emission trading systems (‘cap-and-trade’) and/or 
regulatory measures to curb emissions. 

•	 Once estimates of the true cost of fossil fuels are added 
to the production cost schedule, the case for alternatives, 
including wind, becomes unarguable. Estimates vary but 
with each new study there is a clear trend: up.

•	 If the environmental case for wind energy is still debated 
in some quarters, the relative cost arguments are making 
this debate increasingly unnecessary. Perhaps noticing 
this, the argument in some quarters has subtly shifted from 
a pure cost argument to a focus on issues of storage and 
intermittency. This is a straw man: nobody argues for only 
one source of energy production. A portfolio approach 
is both rational and inevitable. Ireland’s target under the 
2009 EU renewable energy Directive (2009/28/EC) is for 
16% of the country’s total energy consumption to be 
derived from renewable energy sources by 2020. There 
is a separate target of 40% of final gross consumption of 
electricity to come from renewables, 10% for transport, 
and 12% for heat. Ireland is now approximately half way 
towards achieving these targets. Based on predicted 
electricity demand levels in 2020, this will necessitate at 
least a doubling of renewable energy, primarily wind in 
the next 5 years to meet the RES-E component of the EU 
Directive. 

•	 It is not yet clear what the cost will be to EU Member States 
of not achieving their binding EU targets. If Ireland does 

not meet its overall 16% target, the Directive anticipates 
that there will be a market where Member States will 
be able to trade surplus renewable energy. The SEAI 
and DCENR have estimated that the cost to Ireland may 
be in the range of €100 million to €150 million for each 
percentage point that the country falls short of the 16% 
target. IWEA and others are suggesting that a 3% shortfall 
is likely based on current developments across the sector, 
which would mean purchasing RES at €50 or €100 per 
MWh, equating to an exposure of €200 million to €400 
million to the Irish State on top of projected fines.

•	 Apart from the financial cost of not achieving these targets 
as a result of EU fines, the priority for Ireland’s energy 
policy has to be to reduce the exposure of our energy 
system to imported fossil fuels, the price of which are 
largely outside of our control, and which have considerable 
environmental and security implications. All analysis points 
to the supply of fossil fuels not lasting forever, and there is 
considerable uncertainty about the long-term pricing of 
fossil fuels. While it is clear that the supply of fossil fuels can 
be maintained through the development and extraction 
of new sources of such fossil fuels, it is clear that it will 
become increasingly expensive to bring incremental fossil 
fuel supply on to the market. 

•	 Given the abundance of the wind resource in Ireland, the 
majority of the 40% target for electricity is expected to 
come from wind energy. 

•	 In addition to the international obligation on Ireland 
to meet certain renewable energy targets, another 
consideration in the whole wind energy debate concerns 
the growing proliferation of data centres which are seeking 
100% power from renewable sources in Ireland. Ireland 
already has over 315 MW of data load on the system and 
there is currently an estimated 1000 MW of data centre 
demand that is seeking connection to the system with 
an additional 700 MW of demand at feasibility stage. This 
represents a seismic change in Ireland’s electricity demand 
and renewables need. 

•	 Apart from the contribution that wind energy can make 
to reducing Ireland’s dependence on imported fossil fuels 
and to the achievement renewable energy commitments, 
the impact on the economy of developing wind energy 
is significant. The key impact is felt through investment 
spending, direct and indirect employment creation, the 
external trade balance, commercial rates and general 
economic activity. 

Based on the economic projections out to 2020 and the POYRY 
inputs on energy demand, this reports seeks to quantify the 
economic impacts of various wind energy investment scenarios. 

Executive Summary



5

EXECUTIVE SUMMARY

The table shows the annual average contribution to GDP, GNP, 
Investment, Net Trade, Employment and Commercial Rates due 
to delivery of different wind scenarios when compared to the 
delivery of the Minimum Wind Ambition, which is the scenario 
where there is no more wind investment beyond 2014 levels. 
Under the DWA + AW scenario an extra €410 mln per annual 
is added to GDP; €328 mln to GNP; €902 mln to Investment; 
-€490 mln to net trade; 2,320 jobs per annum; and €22.8 mln in 
commercial rates. 

Annual Average Difference from MWA 2015-2020

The Five Scenarios

Minimum Wind Ambition (MWA) – our 2014 baseline scenario 
where no additional wind capacity is built beyond that already 
committed in 2013; 

Domestic Wind Ambition (DWA) – where additional wind 
capacity is deployed to meet the 40% Renewable Electricity 
target in Ireland; 

Minimum Wind Ambition plus data centre load (MWA+DC) – 
where no additional wind capacity is built beyond that already 
committed in 2013 and 900MW of new data centre load 
emerges between 2015 and 2017;  

Domestic Wind Ambition plus data centre load (DWA+DC) – 
where additional wind capacity is built to meet the 900MW of 
new data centre load that emerges between 2015 and 2017 and 
the 40% Renewable Electricity target is met;

Domestic Wind Ambition Plus (DWA+AW) – where 
additional wind capacity beyond the 40% RES generation 
target, equivalent to 3% of final energy consumption, is 
deployed to meet a potential shortfall in meeting the heat and 
transport contribution to Ireland’s EU 16% renewable energy 
consumption target.
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Discussion and focus on wind energy in Ireland has been more 
prevalent of late. Much of the debate tends to be emotive and at 
times poorly informed. For an issue of such national importance, 
this is unfortunate and is not helpful to Ireland’s economic 
interests or international obligations.  

In framing the debate on wind energy, it is important to 
highlight the realities of Ireland’s energy situation and 
to understand the energy policy objectives of the Irish 
Government in particular, and EU energy policy in general. 

Ireland is 85.5%1  energy import dependent. In 2013, the cost of 
all energy imports into Ireland totaled €6.7 billion. Fossil fuels 
currently account for 91% of all energy used in the country.

The DCENR (Department of Communications, Energy and 
Natural Resources) in 2014 outlined its vision for energy policy 
in Ireland2: 
 
‘The overarching objective of the Government’s energy policy is 
to ensure secure and sustainable supplies of competitively priced 
energy to all consumers. The development of Ireland’s renewable 
energy resources is critical for the achievement of each element 
of this objective. The recently published Green Paper on Energy 
Policy in Ireland recognises the important role energy security, 
sustainability and competitiveness play in driving economic 
activity. Cost-effective harnessing of sustainable, indigenous 
renewable energy resources is crucial to reducing our dependence 
on expensive fossil fuel imports, improving our national 
competitiveness over time, reducing harmful emissions and 
delivering jobs and growth in the green economy. These objectives 
are fully aligned with those of EU energy policy, reflecting the 
common challenges faced by Ireland, and our partners in Europe, 
in decarbonising our energy systems.’

Under an EU Directive, Ireland is obliged to reach a target 
of 16% of all energy consumed in the State coming from 
renewable sources by 2020. Similar targets are also in place for 
most other EU states. It is intended that Ireland’s 16% energy 
target from renewable sources will be met by delivering the 
following:

•	 RES-E: Renewable Electricity Target of 40% of our electricity 
in 2020 from renewable sources;

•	 RES-H: 12% of our heat in 2020 to be provided from 
renewable sources; and

•	 RES-T: 10% of our transport in 2020 to be provided from 
renewable sources.

In 2013, the SEAI estimated that Ireland was just less than 
half way towards achieving these targets, with renewables 
accounting for 7.8% of energy consumed. This is up from 2.3% 
in 1990. 

Between 1990 and 2013, electricity generated from renewable 
energy sources has increased from 4.9% to 20.9%; renewable 
heat accounted for 5.2% of all thermal energy in 2012; while 
renewable transport energy (biofuels) accounted for 3.8% of 
road and rail transport. 

Figure 1: Renewable Energy Targets

 

Source: SEAI Energy in Ireland 1990-2013, 2014 Report

There is a growing acceptance amongst stakeholders that the 
Renewable Heat and Renewable Transport aspects of the overall 
16% target will be difficult to achieve. The SEAI (Sustainable 
Energy Authority of Ireland) estimates that current policies will 
struggle deliver the 12% renewable energy in the heat sector by 
2020. The Irish Bioenergy Association (IrBEA) have said in their 
Energy Green Paper submission3 it is “difficult to see 438MW of 
thermal heat projects delivered over 6 years”. Similarly the civil 
servants in the Department of Transport had briefed Minister 
Paschal Donohue that his then Department faced “a significant 
risk of a material shortfall in emissions reductions and renewable 
energy targets by 2020”4.

IWEA estimates that the shortfall will be in the region of 2 to 4 
percentage points of the 16%, if these targets are not achieved 
it is likely that Ireland will be subjected to EU fines, as outlined in 
the DCENR Draft Bioenergy Plan 20145.

In 2014, renewable electricity represented 1 in every 5 
units of electricity produced in Ireland, with 93% of this total 
coming from wind energy. Wind energy will therefore play a 
key role in achieving the RES-E 40% target which represents 
almost half of the overall 16% target. Wind energy is clean and 
cheap to produce; it will reduce our energy dependence on 
imported fossil fuels, which stands at a heavy 85.5% for 2014; 
its development will make a significant national and local 
economic contribution; and Ireland has an abundance of the 
wind resource available.

Introduction

1  Source: SEAI Provisional Energy Figures for 2014 - http://www.seai.ie/News_Events/Press_Releases/2015/Renewable-Energy-Use-Grew-by-10-in-2014.html
2  Source: DCENR, ‘Draft Bioenergy Plan’, October 2014. 
3  Source: Irish Bioenergy Association - http://www.irbea.ie/index.php/news/199-irbea-submission-to-dcenr-energy-green-paper
4  Source: Department of Transport Ministerial Briefing Note - July 2014 
http://www.dttas.ie/sites/default/files/publications/corporate/english/sectoral-brief-minister-donohoe/sectoral-brief-minister-donohoe.pdf
5  Source: DCENR Draft Bioenergy Plan 2014 - http://www.dcenr.gov.ie/energy/SiteCollectionDocuments/Renewable-Energy/Draft%20Bioenergy%20Plan.compressed.pdf 
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INTRODUCTION

This report seeks to evaluate the important relationship 
between the electricity market effect and the macro-economic 
effect of continuing to build wind energy in Ireland. 

Section 1 looks at the international context for wind energy. 
Section 2 outlines the current energy situation in Ireland and 
seeks to answer important questions frequently asked in 
relation to wind energy. These include:

1. Is wind energy cost effective?
2. Is wind energy heavily subsidised by the electricity 

consumer?
3. Do wind farms need more back up than conventional 

power?
4. Does Ireland need the extra wind capacity that is planned? 

This discussion will be framed in the context of Ireland’s 
international energy and climate challenges and International 
obligations. 

Section 3 seeks to evaluate the macro-economic contribution 
that future wind development beyond 2014 can make to the 
Irish economy in terms of standard economic indicators. The 
analysis considers and analyses the economic impact of 5 
different wind scenarios, using the results from the March 2015 
POYRY report ‘Future Wind Scenarios And Electricity Market Effect 
In Ireland’6 as the basis for the analysis. 

The wind scenarios are:

1. The MWA (Minimum Wind Ambition) – i.e. not building any 
more wind in Ireland beyond 2014;

2. Domestic Wind Ambition (DWA)  - i.e. delivering 3,800 MW 
of wind in the Republic of Ireland to meet 2014 projected 
demand targets; 

3. MWA plus new projected data centre load of 900 MW or 
in effect an 18.7% increase in energy demand from winter 
peak 2014 to winter peak 2020;

4. DWA plus RES Heat/Transport shortfall met by additional 
wind; and 

5. DWA plus data centre load (i.e. Scenario 3 with 3,800 MW of 
wind + the wind required to serve 900 MW of data centre 
load). 

6  Source: POYRY “Future Wind Scenarios and Market Effect in Ireland”, March 2015
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Many different agencies (Governmental and otherwise) along 
with individuals, (professional and otherwise), produce reports 
on a regular basis about aspects of the global energy debate 
and/or focus on particular issues. Disinterested observers are 
almost impossible to be found. Everyone, it seems, has a vested 
interest in the debates over global warming and anthropogenic 
climate change. 

The debate ranges over the probability and extent of global 
warming, as well as its causes and effects. From this flows 
the discussion of how best to reduce carbon emissions both 
in terms of the desired amount and the most cost effective 
method to achieve this goal. Even those yet to be persuaded 
by the scientific consensus on climate change should pay 
attention to the way in which the relative costs of alternatives, 
including wind, have been falling. In addition, the pollution 
costs associated with different methods of electricity generation 
do not receive enough attention, and their costs are more likely 
to rise in the longer term.

Cost effectiveness is at the heart of the economic debate 
(although it is by no means the whole debate). The economic 
impact of wind energy is the focus of this report and its wider 
context includes a discussion about the consequences for 
growth, employment and other variables.

While it might seem a relatively straightforward exercise in 
principle, establishment of the precise cost of the various 
methods of energy production is extremely complex in practice; 
indeed there is much disagreement throughout the literature. 
Accountancy can be a surprisingly controversial subject. In 
addition, most costs change, all the time.

That literature is extensive and often indigestible: 200 page 
reports with 20 page executive summaries are common. In this 
brief survey of that literature we focus on the salient facts 
and how they relate to the energy discussion.

There are many issues around proper cost accounting that any 
accountant would recognise. Also, the finance expert would 
be familiar with the debate over the calculation of the cost of 
capital: wind energy is akin to investing in, say, a gas fired 
generating station and buying up front all of that plant’s gas 
requirements for its entire life. That’s what we mean when 
we say that wind generation is very capital intensive relative to 
other means of electricity generation. 

While the cost of capital is important for investment projects 
it has particular consequences for projects that are as capital 
intensive as wind. Precise calculation is rarely simple: in the 
stock market, analysts regularly note the particular difficulties 
associated with capital cost calculations of regulated utilities, 
publicly owned or otherwise. One of the key sources of different 
cost estimates is, therefore, differences over methodologies 
used to calculate the true cost of capital. We cannot resolve 

this debate but we note its existence and implications. Up 
front, it is worth stating that the current state of global debt 
markets probably means that, as of today, it has never been 
cheaper to invest in wind. One day – nobody knows when – 
global long term interest rates will rise towards more normal 
levels; between now and then, capital intensive industries of all 
kinds, not just wind, would be well advised to avail of ultra-low 
borrowing costs.

Another major source of difference in cost calculations focuses 
on the ‘true’ cost of power generation. It doesn’t help that 
economies of scale, technological change and the vagaries 
of global and local relevant product and commodity markets 
mean that cost curves continuously shift (and we move along 
those curves). 

Scientific consensus (across engineers and economists) 
strongly argues that the true cost of fossil fuels is not borne 
by power producers. Externalities – mostly pollution and 
carbon emissions – are incurred by society at large. Proper 
accounting adds these costs back into fossil fuel consumption 
by power suppliers. Estimates – fraught with both uncertainty 
and controversy - do vary and we illustrate with some examples. 
But we should note here that the trend in the estimates of the 
scale of these externalities is upwards: a most recent study 
by the IMF7, for example has produced a dramatic increase 
in previous estimates of these costs. Each upward ratchet in 
estimates of the true cost of carbon (and other emissions) 
makes other forms of energy, including wind, more attractive. 
Figure 7 illustrates how quickly coal, for example, becomes 
relatively uneconomic as (hypothetical) carbon taxes rise.

Of course, the proper and full pricing of carbon is controversial 
and still lies a long way into the future. While some carbon taxes 
have been implemented in different countries they do not come 
close to capturing the full cost. Nevertheless, the costs are real: the 
only issue is who is bearing them. Right now, it is uncontroversial 
to assert that power producers do not bear the full true costs of 
generation.

Rather than produce another indigestible report, we present 
facts that are most relevant to the wind energy industry in a 
global context. We put the debate into comprehensible context. 
Given the focus of the main body of our report – Wind and 
the Irish Economy – we also survey some other studies of the 
overseas experience of how investing in wind has positively 
impacted on local and national economies.

Various ‘Fact Books’ about energy already exist and are both 
readily available and extensive. The various protagonists often 
take selected facts and use them to support a previously 
arrived at point of view. It is, nevertheless, striking how some 
researchers embark on an intellectual journey that reflects the 
often-labyrinthine nature of the debate, the complex statistical 
underpinnings of various points of view and how things change 

Section 1
A BRIEF SURVEY OF THE INTERNATIONAL ENERGY DEBATE

7  Source: How large are global energy subsidies? IMF working paper WP/15/105, May 2015
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SECTION 1

through time. One or two even change their minds (perhaps 
several times) while embarking on this difficult journey. In the 
debate over energy nothing is provable beyond question: if 
it were otherwise we wouldn’t be having the debate. Given 
historical trends and official estimates of the outlook it is 
eminently reasonable to argue that the cost of wind energy will 
continue to fall over time, both in relative and absolute terms 
and with a proper accounting for carbon, will be, cheaper on a 
relative basis than many people seem to think. 

In any event, decisions at an EU level have been taken to 
continue to increase the share of renewables in power 
generation. Given the facts, this is hardly surprising.

In what follows we provide a basic exposition of issues around 
pricing, costs and the macroeconomics of wind. This is supposed 
to be short, so the myriad of regulatory, legal and market 
support issues are not discussed in any great detail. Feed-in 
tariffs and other similar issues are highly important but not 
central to what we are trying to achieve here (this will be looked 
at in more detail in Section 3). Engineering and economic issues 
such as putting a figure on the integration cost of connecting 
renewables to the grid are also left to Section 3. This brief survey 
serves merely to introduce the main ideas, outline and answer 
the questions that most often arise and to present a summary of 
estimates of the costs of electricity generation.

Electricity Generation

Over the forty year period ending in 2012, the main changes 
to the supply of global energy were seen in a large reduction 
in the supply of oil, a small reduction in the supply of coal, a 
rise in gas supply and a relatively modest rise in the output of 
the nuclear industry. The category ‘other’ is largely geothermal, 
solar and wind: what is usually termed ‘alternatives’. World total 
energy supply over the period slightly more than doubled from 
6,106 million tons of oil equivalent (Mtoe) to 13,371 Mtoe. A 
similar pattern – with some differences – was observed within 
developed countries.

Energy supply is but one area of controversy. It is well known 
that the debate over so-called ‘peak oil’10  didn’t adequately 
account for the shale oil and gas revolution, particularly in the 
United States. There is considerable uncertainty over how much 
oil is recoverable. There is also considerable argument over 
how much should be recovered (along with other fossil fuels, 
particularly coal), independent of the question over how much 
still lies in the ground.  Additionally, with shale gas less likely 
to be a key energy source in Europe, its continued utilisation 
in the US will impact the global market. Hence, from an EU 
perspective, transportation costs will need to be considered.

Two types of uncertainty/risk arise therefore: first, how much is 
left to produce and, second, how much should be produced? 
These risks feed into our discussion of the risk premium in the 
cost of capital (for all energy industries), below.

Costs and Prices

Any conventional exploration of how much it costs to produce 
these different forms of energy needs to involve a discussion of 
geology, domestic and international product and labour market 
conditions as they relate to necessary inputs, technological 
change, economies of scale, accounting conventions, exchange 
rates, taxation, profit margins, market structure (think OPEC), 
interest rates and other familiar issues. Some of these factors 
move only a little through time, most move a lot. However 
unconventional, it is becoming slightly more common, to 
consider the issues of externalities: costs that are incurred but 
not accounted for in conventional measures. Most obviously 
there are the costs associated with pollution and carbon 
emissions.

Consumer Prices 

Before we provide a snapshot of the most recent cost data, it 
is worth a brief look at how all of this ends up: what does the 
energy consumer end up paying? At the end of the day, the list 
of costs presented above, appropriately weighted and allowing 
for profit margins, actually amounts to a retail price. Variation 
in those retail prices are captured by differences in that list 
of margins and costs – essentially, inputs into the retail price 

!

Figure 2: Global Total Primary Energy Supply (1973)8

Figure 3: Global Total Primary Energy Supply (2012)9

8  Source: Key World Energy Statistics, International Energy Agency, 2014. Production figures differ from final consumption data (not shown) largely because of intermediate energy consumption by the 
energy industry itself
9  Source: Key World Energy Statistics, International Energy Agency (IEA), 2014
10   Peak oil refers to the recent debate that posited diminishing oil discoveries and production leading to ever higher prices. This debate seems to have unanticipated (a) the shale oil revolution and (b) 
demand destruction (via energy saving technology and increasing cost effectiveness of alternatives).
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setting process. Just how different (or similar) are those cost 
structures, critically defined to include taxation, is reasonably 
well known (briefly explained in Box 1) but always stark. Even 
within countries there can be very large variations in cost 
structures: geography plays a role.

Box 1: Cost Structures - 
Dealing with complexity

The reason why the debate is so complex is that each 
energy source (fossil based or otherwise) does not have 
a unique price. The price of coal varies globally and 
within countries, for example. There are many different 
technologies, of varying vintages, for producing electricity 
with coal, gas, wind, solar etc. Wind energy variable 
costs (which are very low in absolute and relative terms) 
depend on many things, including the size of the blades 
of the turbines used. Solar and wind energy costs vary 
with the amount of sunshine and wind. For fossil fuels 
there are technologies that allow for carbon capture and 
sequestration (CCS); these have costs. The prior capital 
costs – and their allocation – of building grids and networks 
are always significant (one reason why Irish electricity costs 
are relatively high in the EU is because the costs of large 
investments made in network infrastructure over the past 
decade or so are currently being recouped from a relatively 

small consumer base of 1.6M homes). Economies of scale 
are sometimes significant. The cost of capital varies through 
time and between countries. Taxes and subsidies, explicit 
and implicit, are present in all jurisdictions for most/all 
forms of energy but in highly variable formats. 

‘Levelised’ costs are commonly used to try and capture the 
‘true’ level of costs across the different energy sources, but 
there are lots of variables and lots of assumptions. Different 
researchers, quite legitimately, use different assumptions. 
And, sometimes, levelised costs for one power source are 
not strictly comparable with levelised costs of another. 
Although the use of levelised costs is ubiquitous, it 
is argued in some quarters to be a less than perfect 
methodology.

Table 1: Retail Prices in Selected Countries (2014, $US)11

11  Source: IEA, 2014 op cit  (For ease of exposition, certain numbers have been rounded compared to the original source data)
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Danish consumers pay a lot, relatively at least, for their energy 
prices, particularly (but not exclusively) households for their 
electricity. German households also have a relatively high cost 
of electricity. A closer look at electricity costs to the household, 
in a European context, is contained in Figure 4. Table 1 illustrates 
the relatively high, but by no means the highest, electricity

     

charges for Irish consumers. More generally, the most expensive 
electricity is supplied to the Danish consumer and is a shade 
over 3 ½ times more expensive than that supplied to his 
Bulgarian counterpart. These sorts of variations, are largely (but 
not exclusively) caused by different taxation regimes.

Figure 4: Electricity Prices12

12  Source: Eurostat
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Figure 5: Taxation

Thus far we have looked at snapshots of prices. Figure 6 looks 
at some recent history at the EU level. Taxation (in various 
guises) has risen from roughly 26% of final household 
electricity prices in 2008 to about 30%, according to most 
recent data. Industry’s taxation charge for energy rose 
by 128% over the period. The internal EU energy market - a 
vitally important factor for the future – is, according to the 
EU Commission, hampered in no small part by the fact of 
‘substantial divergence across the Member States for each of the 
various components of electricity costs….in 2012, the contribution 

of taxes and levies to household electricity prices spanned the 
range 5% to 56%’. 

We note the significance of the evolution of the internal energy 
market but any further discussion and analysis is beyond the 
scope of this report.

Taxes (and subsidies) are important and extremely variable, 
both for final prices and production costs.

We have mentioned taxation several times. A general 
perspective on European taxation of the consumption of 
energy is contained in Figure 5. Here we look at European data 
for implicit taxes on energy calculated by Eurostat. Differential 
taxation of different energy sources is clearly an important 
factor here. It is worth noting that overall Irish taxes on 
energy are close to the EU average.  
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Figure 6: A short history of EU electricity prices13

Market Support Mechanism

Governments around the world subsidise energy production 
in many ways. Where these are for fossil fuel production (as 
they often are) this is a direct subsidy for pollution and carbon 
emission. Countless studies have been conducted 
to try and quantify these costs. The most recent has been 
published by the IMF14: 

‘Global post-tax energy subsidies – after incorporating the most 
recent estimates of the environmental damage from energy 
consumption – are substantially higher than previously estimated. 
The estimate for 2011 – at $4.2 trillion (5.8% of global GDP - is more 
than double [recent estimates]. The estimate grows to $4.9 trillion 
(6.5% of global GDP in 2013) and is projected to [be] $5.3 
trillion in 2015, despite the large drop in energy prices. This 
trend suggests that energy subsidy reform is as urgent as ever, 
in particular  to tackle the un-priced externalities of energy  
consumption….environmental damages from energy subsidies are 
large, and energy subsidy reform through efficient energy pricing is 
urgently needed.’

Most of these subsidies are for coal. (Although the subsidies 
for oil and gas are not insignificant). Their incidence varies 
around the world. But the conclusion is inescapable: fossil 
fuel subsidies are astonishingly high and growing. These are 
costs not borne by the energy producers who consume fossil 
fuels. If the IMF is right, the various estimates of costs discussed 
below are too conservative in the sense that wind (and other 
alternative) energy sources are already a lot cheaper than we 
think.

By way of comparison – and to illustrate just how large and new 
the IMF numbers are – consider one or two other estimates 
of global fossil fuel subsidies. The IEA, for example, puts the 

number at $548 billion in 2013, up slightly from $523 billion 
in 2011. The OECD believes that its members subsidise energy 
to the tune of between $430-90 billion annually. Older IMF 
estimates, using similar methodology to the OECD and IEA, 
put the subsidy at an annual $2 trillion in 2011. Some of the 
difference is accounted for using pre and post-tax numbers but 
the biggest difference appears to be the estimates of the cost of 
environmental damage. 

To repeat, these are hugely significant new pieces of data. 
If and when they get properly incorporated into the cost of 
production of fossil fuels, the relative cheapness of wind 
and other alternatives will be unarguable.

Electricity Generation Costs

First, a simple quote, summarising his research on the energy 
industry, from a well-known US economics professor, Tyler 
Cowen, of Georgetown University:

“Renewable prices are not static and generally head only in 
one direction: down. Cost reductions are primarily driven by 
the learning curve…..wind power prices improve reasonably 
predictably, following a power law {a mathematical term, not 
related to energy}….Similar phenomena are observed in numerous 
manufactured goods and industrial activities, dating back to 
the Ford Model T. Subsidies are a clumsy policy (I’d prefer a tax 
on carbon) but they have scaled deployment, which in turn has 
dropped present and future costs…. Fossil fuel technologies, by 
contrast to renewables, have a slower learning curve and also 
compete with resource depletion curves’15.

As already mentioned, the costs of producing energy might be 
thought to be relatively straightforward to establish. However, 
the researcher is confronted by different measurement 

13 Source EU Commission & Eurostat, ‘A policy framework for climate and energy in the period from 2020 to 2030’.  22 Jan 2014
14 How large are global energy subsidies? IMF working paper WP/15/105, May 2015
15  Source: http://marginalrevolution.com/marginalrevolution/2015/05/renewables-are-disruptive-to-coal-and-gas.html
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standards, different accounting standards and, more generally, 
varying methodologies. Another problem is that cost curves 
are always shifting around, and/or the industry often moves 
along cost curves. Varying lengths of delay in the production/
publication of data sometimes hinders cross-country 
comparisons. Such studies, therefore, sometimes look at data 
that are already several years old. 

Some costs are implicit. When looking at the cost of capital 
for any business, not just wind energy (although the cost of 
capital is the key component of wind energy costs) traditional 
finance always includes a risk premium: something that 
investors demand for holding the asset in question. There 
are generic risks that are common to all assets and particular 
risks associated with the investment under consideration. Risk 
premia demanded by private investors can be different to those 
applied to public sector capital projects. Risk can sometimes be 
in the eye of the beholder. It is a tricky area in finance theory 
and practice. 

Investment in energy carries idiosyncratic risks, about which 
there is disagreement, particularly in the quantification of such 
risks. An illustration of this, and the importance of risk premia, 
is to be found in the 2009 European Wind Energy Association 
report (EWEA), ‘The Economics of Wind Energy’. This study opens 
with a discussion of risk:

“One of the most important economic benefits of wind power is 
that it reduces the exposure of our economies to fuel price volatility. 
This benefit is so sizable that it could easily justify a larger share 
of wind energy in most European countries, even if wind were 
more expensive… than other forms of power generation. This 
risk reduction from wind energy is presently not accounted for by 
standard methods for calculating the cost of energy……current 
calculation methods blatantly favour the use of high risk options 
for power generation.”16

After opening with this strong statement about the implications 
of a proper accounting treatment of risk, the EWEA outlines 
another accounting controversy, the way society measures 
and apportions the costs of externalities. Pollution and carbon 
emissions impose costs that are at best only partly attributed 
to the energy producers. If the producers of pollution and 
carbon were charged the full cost of their emissions, the 
EWEA, and many others, believe that alternatives in general, 
including wind, would be seen as extremely cost-effective 
energy sources.

In summary, a conventional accounting exercise produces a 
league table of the costs of producing various sources of energy. 
That orthodox rank ordering is turned on its head when we 
account for externalities and a proper measurement of risk. In a 
very real sense, that is the whole debate.

Box 2: A look at Carbon Pricing
Ireland is a one of the few countries that has implemented 
an explicit tax on carbon. Two ways of doing this are usually 
suggested, either an Emission Trading System, ETS, often 
called cap-and-trade, or a direct tax on (usually) the carbon 
content of the fuel used to produce the energy. Other, 
more indirect, ways of taxing carbon have also been tried – 
reductions in fuel subsidies and regulation, for example. 

According to the World Bank, almost 40 countries and 20 
cities, states and provinces have implemented carbon pricing 
schemes or intend to do so. These numbers are steadily 
increasing. Roughly 22% of global emissions are covered by 
these schemes. Interestingly, in response to slow moving 
government action, voices in the private sector have recently 
been calling for action on carbon pricing. In June 2015, to cite 
but one example, BG Group, BP, Eni, Royal Dutch Shell, Statoil 
and Total called for a tax on carbon. Just under a year ago, 73 
countries, 11 cities, 11 states and provinces (accounting for 
54% of emissions) joined over 1000 businesses and investors 
in signalling support for carbon pricing (as part of a UN climate 
initiative).

Direct carbon taxes and cap-and-trade each have advocates 
and critics. Most economists and other analysts generally 
favour taxes. 

Taxes on carbon do not guarantee a particular outcome for 
emissions: they change behaviour such that emissions are 
reduced, but we never know in advance the precise quantities 
involved. If we knew the outcomes with certainty, taxes and 
ETS could be made equivalent. That’s why some argue for 
variable taxes, ones that are simply raised until the desired 
outcome for emissions is achieved. Nobody argues that 
taxation is the sole solution to emissions but most agree that 
it has to be a key part. International cooperation is vital for 
effectiveness (single country schemes risk simply displacing 
the polluting activity, with negative economic consequences 
for the implementing country). It is noteworthy in this respect 
(at least) that China is becoming ever more vocal in its support 
for action, both domestically and globally.

Critics sometimes argue that carbon taxes have negative 
distributional consequences: the poor end up being hit 
the hardest. It is relatively straightforward, however, to 
mitigate these effects via redistribution of at least some of 
the tax revenues raised. More generally, the macroeconomic 
consequences of carbon taxes have not, where they have 
been implemented, turned out to be as large as some critics 
suggested.

While the pace of change is an open question, one thing is 
sure: carbon taxes of one form or another will become more 
widespread and will go up. As this progresses, the relative 
cost of wind (and other alternative) energy sources will fall. 
Figure 7 illustrates how coal quickly becomes uneconomic, 
relative to gas at least, as carbon prices rise.

16  Source: Economics of wind energy, European Wind Energy Association (EWEA), 2009
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Figure 7: The Impact of Rising Price of Carbon: 
Illustrative (Modelled) Marginal (US) Costs of 
Production, Coal & Gas (two types)17

 
 
 
 

The ‘true’ cost of carbon is a literature in its own right. We 
have observed, in our review, an estimate range of $8 to 
$85/ton. As the chart suggests, coal would be uneconomic 
well before we reached $85.

Cost Structure Fundamentals Basics

Approximately 75% of the total cost of energy for a wind farm 
is related to upfront costs. Unlike, say, gas fired power plants, 
wind installations are not subject to high and potentially highly 
variable costs. This is what we mean when we say that wind 
energy is capital intensive. We illustrate with some numbers in 
Table 2. According to the EWEA, this simplified picture contains 
a wide variation of costs between countries. 

 

Variable costs, or operation and maintenance (O&M) costs differ 
across countries, within countries and between offshore and 
onshore installations. The variable cost curve is determined 
to a significant degree by the wind regime present during the 
lifetime of the installation (variable costs are, in part, a function 
of wind speed and the actual size of the wind turbine). 

What is the best method for comparing the costs of different 
inputs into electricity production? Which is cheaper? How do we 
rank coal, oil, gas, wind, solar and other methods of production? 
As we have already mentioned on several occasions, this is 
far from simple and is where confusion (and, occasionally, 
obfuscation) arises.

Simple comparisons have to make a series of assumptions. Take, 
for example, a comparison of coal, gas and wind. According to 
the EWEA, based on particular assumptions about oil, coal and 
gas prices, inland generated wind, at the EU level, is 33-34% 
more expensive than these fossil fuels. (Note, these calculations 
are already a few years old.)

At this point we begin an excursion that becomes ever more 
complex as we peel the onion that is energy costing. First, 
continuing with the EWEA example, we need to think about 
the cost of carbon. If this is taken to be €25/t, the cost of coal 
generated power rises, not unexpectedly, by a lot – almost by 
50%. (See also Figure 7 for a modeled estimate of the US case). 
Gas costs rise by around 17%, to the point where they are 
almost the same as those of coal.

In this somewhat stylised calculation, wind is more expensive 
than its fossil fuel counterparts: roughly 13% more expensive 
than gas (including regulatory costs for wind). 

All of this is based on oil prices prevailing at a particular point 
in time (by coincidence, $59/bl, not too different from those 
prevailing at the time of writing).

The EWEA then runs a ‘sensitivity analysis’ (an economist would 
call it a simulation), essentially with oil prices back up over $100/
bl (with a corresponding assumed correlation with gas prices), 
coal prices up by 50% and a €10 increase in the cost of carbon. 
This simulation now has the cost of coal roughly 8-9% higher 
than wind. Gas costs increase the most and, in this scenario, gas 
is the most expensive form of energy.

All of this is a snapshot of the relatively recent past and involves 
lots of assumptions, explicit and implicit. It is a simple modelling 
exercise. An extension of the model, particularly with regard to 
forecasting, requires further assumptions, especially for carbon 
and oil prices (although the latter is not egregious: the EWEA 
takes as its forecast baseline the International Energy Authority 
(IEA) prevailing forecasts).

Table 2: Cost structure of wind

17  Source: Inferring Carbon Abatement Costs in Electricity Markets: A Revealed Preference Approach using the Shale Revolution Joseph A. Cullen & Erin T. Mansur
18  Source: EWEA, 2009 op cit
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As with all such exercises, it can be as simple or complex 
as the modeller desires. But the conclusion remains clear: 
the relative cost of wind has been falling and has become, 
therefore, an attractive source of energy – indeed, as the ESRI19  
has noted, Ireland has managed a considerable investment 
in wind energy after significant cost reductions. All of this 
is easily demonstrated under conventional cost accounting 
methodologies. When we factor in proper costs of carbon 
emissions and pollution, the case for alternatives becomes even 
more compelling.

Dealing with complexity

We have stressed that even with the relatively simple exercise 
summarised above, there are assumptions and modelling issues 
that affect the results. Complexity grows when we try to deal 
with these issues. Conventionally, we compare energy industry 
costs using something that is called ‘Levelised Cost of Energy’ 
(LCOE).  Here, we try to make explicit all the assumptions that 
we need to make, including those that relate to financing (cost 
of debt and equity). LCOE is a tricky concept for the non-
expert to grasp: at one level it is sufficient to know that it is a 
commonly used basis for measurement and comparison of 
costs. Perhaps the simplest (relatively speaking) definition we 
have come across is the one used by the US Energy Information 
Administration (EIA):

“LCOE is a stream of equal payments, normalised over expected 
energy production, that would allow a project owner to recover all 
costs, including financing and an assumed return on investment, 
over a predetermined financial life…{T}here are three basic 
components: fixed costs, variable costs (including O&M) and 
financing costs such as cost of debt and equity…. A fourth 
component is expected energy production and generation.” 20 

Box 3: LCOE or LACE?

LCOE is not without its drawbacks – as are most/all model 
dependent, single number metrics. For instance, a wind 
generation plant built to replace a gas-fired plant would 
a different economic value than one built to replace a 
coal-fired installation. LCOE would not capture this context-
specific information.

The EIA has said, for example, that it has lots of doubts of 
the usefulness of LCOE and has suggested that the main 
reason why it produces these estimates is simply that lots 
of people ask for them. Indeed, LCOE is, as mentioned, 
widely used throughout the industry. As a consequence, of 
its concerns, the EIA, has developed an alternative concept 
called the ‘levelised avoided cost of energy’, (LACE) which is 
derived from the ‘avoided cost’ or cost of displaced energy 
and capacity. Essentially, energy investment projects have 
economic value when LCOE exceed LACE. 

Conceptually, this approach is better than simple LCOE 
comparisons but it too is not without problem: as its name 
suggests, LACE requires us to imagine what would have 
happened if the investment project did not take place. This 
is another area of difficulty. Another issue, not taken into 
account either by LACE or LCOE is portfolio diversification: 
we mentioned, above, parallels with the investing world 
where there is value from holding a well-diversified 
portfolio of assets and how we can, in sense, see similar 
value from a portfolio of generation options. Real world 
investment decisions are not just a (relatively) simple 
LACE>LCOE calculation. 

At this point we have to admit that we have broken our 
promise to try and avoid the traps fallen into by many other 
surveys and research studies of the energy industry: things 
have become technical, jargon laden and complex. And 
they could get even more complex (we could put LCOE 
and LACE into algebraic form but we will spare the reader; 
the EIA reference below contains further information for 
those who are interested). Suffice to say that many energy 
organisations, agencies and experts use LCOE and, much 
less frequently, LACE. That list includes the EWEA, the IEA, 
EIA, OECD and many utilities globally.

We could present the many similar and different measures 
produced by all of these agencies. Our assessment is that 
one of the most ‘typical’ and comprehensive are those 
produced by the EIA, who give LCOE and LACE estimates. 
Tables 3 and 4 give some illustrative numbers.

Cross country LCOE comparisons are fraught with difficulty so 
need to be made with great care. But, for what they are worth, 
we consider cross-country current (but a few years old) LCOE 
estimates made in a multi-national case study of the financial 
cost of wind energy, conducted by the National Renewable 
Energy Laboratory (NREL), a part of the US Department of 
Energy.  This extensive research is summarised in Table 3. It is 
worth noting that in different (see Figure 7 – which, as usual, is 
not strictly comparable with the LCOE measures in Table 3 but 
still provides meaningful directional clues) and more recent 
studies of the US, the NREL has noticed a significant, recent, fall 
in the cost of wind energy from that reported in Table 3 – costs 
appear to be falling according to that ‘Power Law’ noted by Tyler 
Cowen, above.

19  Source: Irish Energy Policy: An Analysis of Current Issues, ESRI Research Series No. 37, John Fitzgerald & Laura Malaguzzi Valeri (eds), October 2014
20  Source: ‘Assessing the Economic Value of New Utility-Scale Renewable Generation Projects”, Presentation to EIA Energy Conference, June 2013, Chris Namovicz
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Table 3: Cross country comparisons of Wind Energy costs21 Table 4 (below) is for the US, where data is extensive and 
relatively up-to-date. 

With all of the caveats mentioned above, these projections by 
the US EIA (and therefore in a US context) place onshore wind 
as the fourth cheapest source of (new) electricity generation in 
2019, behind geothermal and some types of gas fired plants but 
ahead of all other main and alternative sources.

21  Source: IEA Wind Task 26, March 2011
22  Source: US Energy Information Administration, Annual Energy Outlook 2014

Table 4: Estimated levelised cost of electricity for new gen-
eration resources, 201922 (U.S. Average LCOE (2012 $/MWh) 
for Plants Entering Service in 2019)
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As already explained, LCOE is probably the most commonly 
used metric. The EIA does provide estimates of LACE. In 2019, 
using the LACE-LCOE metric they find that all measures, with 
the exception of Geothermal, are negative to a greater or lesser 
extent. Conventional and advanced combined cycle gas plants 
are the nearest to being ‘grid neutral’ (and are therefore the 
cheapest). Wind (onshore) is ranked cheaper than coal, biomass 
and solar and about the same as nuclear and hydro.

At this point we could produce similar tables of numbers 
produced by many other agencies. But we promised a brief 
survey: the EIA numbers are broadly consistent with those other 
studies. And the rank ordering doesn’t change very much. That 
ordering, the longer we look into the future (but sometimes 
we don’t have to look too far) is consistent with the qualitative 
remarks made by the likes of the EWEA and Professor Tyler 
Cowen, referenced above: wind energy has become cheaper 
through time and will continue to do so. When allowance is 
made for the full costs of carbon and pollution, some estimate 
that wind is already close to being one of the cheapest sources 
of electricity generation. If not today, it will soon become so. 

Macroeconomics of Wind Energy in Europe

A limited number of studies have looked at the pure 
macroeconomic consequences of renewable energy. One such 
notable piece of research, funded by the European Commission, 
was published in 2014 and was compiled by several agencies 
and consultancies: Fraunhofer, Energy Economics Group, 
ECOFYS, Rütter Soceco and Seureco. The report carries the title 
‘Employment and growth effects of sustainable energies in the 
European Union’ (Egeseeu).

The report devotes extensive space to economic theory and 
methodology. It covers all of the relevant issues associated 
with this kind of economic analysis. At the end of the day, this 
kind of work involves building a model of the economy such 
that questions of interest can be asked. Orthodox models try to 
delineate the channels where, for example, interest rates and 
government spending affect the economy. A new type of model 
has to be constructed (or existing models adapted) that is able 
to investigate the GDP and employment consequences of 
different amounts and types of investment in wind energy. Such 
modelling can be simple or highly sophisticated.

Most people are familiar with cost-benefit analysis. Essentially, 
economic modelling exercises often can be described as 
variants on this theme. The Egeseeu work is an exercise that 
tries to establish the costs and benefits of renewable energies 
in a European context. A model is built that contains a ‘baseline’ 
for the deployment of renewables. Different levels and types of 
renewable deployment are then investigated. As with all such 
exercises, the quality of the results depends on the quality of 
the model.

Egeseeu estimate that renewables have added around 0.7% 
to EU GDP and employment of about 2 million workers. These 
numbers will increase modestly as we move towards (and 
implement) the EU 2020 targets for renewables.

Multiple scenarios are discussed. The results are relatively 
straightforward: GDP is increased, given a particular profile of 
investment in renewables, by between 0.37% and 0.76%, per 
annum over 10 years, varying between countries, compared 
to the baseline. These are substantial macroeconomic effects. 
The report considers an alternative economic model where 
the GDP effects are a good bit smaller than the above result 
(positive per annum growth effect of between 0.14% and 
0.29%). 

These kinds of results are consistent with other, broadly similar 
exercises. The above analysis sets the scene for the section 
below where we review the electricity market effect and 
macroeconomic effect of continuing to develop wind energy in 
Ireland.

Industry insiders sometimes express mild frustration about the 
limited impact on public perception made by the many research 
studies that analyse the impact of renewables and wind energy 
in particular. In part, this is because a lot of the research is 
dense, long and sometimes difficult to digest. This brief survey 
is a response to this: we attempt to be short, to the point, keep 
the discussion at a relatively non jargon based level, while 
highlighting the common and key conclusions of the available 
evidence.

Currently, wind is not the cheapest source of energy, when 
conventional cost accounting is used. In our opinion, a 
reasonable accounting for the current cost of capital, cost of 
carbon and pollution changes this conventional conclusion. 

As we go forward, reasonable assumptions about continued 
technical progress should continue to drive wind costs down. 
Estimates vary but they all point in the same direction: wind 
energy will become one of the cheapest forms of energy, 
sooner or later. We would emphasise ‘sooner’, given our 
beliefs about the cost of carbon. Those who emphasise ‘later’ 
would presumably disagree with us about those carbon costs. 
We cite no less an authority than the IMF who have recently 
published estimates of the cost of subsidies for fossil fuels. 
When these are fully incorporated into the various cost models, 
the case for wind will become unarguable.
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The debate about wind and other forms of alternative energy 
must critically be framed in the context of Ireland’s current energy 
situation and its international obligations.  In the discourse on 
Ireland’s energy situation, there is regularly confusion between 
Electricity and Energy, and at times obfuscation. 

Ireland’s energy supply is normally framed in the context of the 
total primary energy requirement (TPER). The SEAI23  defines the 
TPER as the total amount of energy used within the country in any 
given year. According to SEAI ‘It includes the energy requirement 
for the conversion of primary sources of energy into forms that are 
useful for the final consumer, for example electricity generation and 
oil refining’. SEAI points out that not all of the conversion activities 
are directly related to the level of economic activity that drives 
energy use, ‘but are dependent to a large extent, as in the case of 
electricity, on the efficiency of the transformation process and the 
technologies involved’. 

Statistics from SEAI in relation to Ireland’s energy consumption show 
that in 2013: 

•	 Fossil fuels accounted for 91% of all energy used in Ireland. 
This excludes the embodied fossil fuel content of imported 
electricity; 

•	 Ireland imported 89% of its energy requirements; 

•	 The cost of all energy imports into Ireland totalled €6.7 billion; 

•	 Primary energy consumption was 13,332 ktoe; 

•	 Over the period 1990 to 2013, Ireland’s total primary energy 
requirement grew in absolute terms by 40%; 

•	 Ireland’s primary energy mix is dominated by oil, which 
accounts for 47%, and natural gas, which accounts for 29%. 
Renewables share in primary energy stood at 6.8%, coal’s share 
stood at 10%, and peat’s share stood at 5.4%; 

•	 Ireland’s energy-related CO2 emissions (excluding international 
aviation) fell by 3.8% in 2013 but are still 17% above the 1990 
level;

Most of the electricity produced in Ireland is from imported fossil 
fuels. The share of fossil fuel in electricity generation in 2013 was 
83%, or 3,619 ktoe.  The total energy inputs to electricity generation 
amounted to 4,382 ktoe. Natural Gas accounted for 2,098 ktoe 
(47.9%), Electricity Imports 182 ktoe (4.2%), Coal 970 ktoe (22.1%), 
Fuel Oil 33 ktoe (0.8%), Peat 507 ktoe (11.6%), Gasoil & Refinery Gas 
10 ktoe (0.2%), Hydro 50 ktoe (1.1%), Landfill Gas, Biomass, Biogas & 
Wastes 141 ktoe (3.2%), and Wind 391 ktoe (8.9%). 

Renewable generation includes hydro, landfill, biomass and 
wind. The use of renewables as an input in the electricity 
generation fuel mix stood at 12.7% in 2013. 

Source: SEAI

SEAI points out that 52% of the energy inputs to electricity are 
lost in transformation and transmission. Hence, the useful final 
electricity consumption when account is taken of the energy 
lost in transformation and transmission is 2,081 ktoe. The 
efficiency of electricity supply is defined as final consumption 
of electricity divided by the fuel inputs required to generate the 
electricity. Wind, hydro and electricity imports, which are 
direct electricity inputs do not have transformation losses 
associated with them and so improve supply efficiency. This 
is not the case with fossil fuels and combustible renewables. 

Therefore while renewables made up 12.7% of the input to our 
electricity generation in 2013, because of the supply efficiency 
of renewables, the SEAI estimates that the actual electricity 
output generated by renewables was estimated at 20.1% of 
gross electricity consumption, and was the second largest 
source of electricity after natural gas generation. 

Industry accounted for 38.4% of final consumption of electricity; 
residential use accounted for 32.8%; commercial/public 
accounted for 26.3%; agriculture accounted for 2.3% and 
transport accounted for 0.2%. 

International Commitments

The foregoing statistics clearly show the high import content 
of Irish energy consumption; the heavy dependence on fossil 
fuels for overall energy consumption; and the high dependence 
on fossil fuels for electricity generation. However, renewable 
sources are becoming a more significant part of the electricity 
market. SEAI shows that in 2013, just over 20% of gross 
electricity consumption was generated from renewables. (i.e. 
one in every 5 units of electricity consumed in Ireland in 2013 was 
met from renewable (with 90% of this figure from wind.)  SEAI 
estimates that the displacement of fossil fuel for electricity 
generation by renewable energy is estimated to have 
resulted in the avoidance of approximately €300 million in 
fossil fuel imports. 

Section 2
IRELAND’S ENERGY SITUATION

23   Source: Sustainable Energy Authority, ‘Energy in Ireland 1990-2013’, December 2014
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Carbon emissions per unit of electricity generated are just 
over 50% of what they were 25 years ago, suggesting that 
the increased use of renewables in electricity generation is 
having a positive impact on carbon emissions.

Ireland’s target under the 2009 EU renewable energy 
Directive (2009/28/EC) is for 16% of the country’s total energy 
consumption to be derived from renewable energy sources 
by 2020. There is a separate target of 40% of final gross 
consumption of electricity to come from renewables, 10% for 
transport, and 12% for heat. Ireland is now approximately half 
way towards achieving these targets. As mentioned earlier in 
this report legitimate concerns now exist for Ireland’s ability to 
meet the overall 16% based on projected shortfalls in RES-H and 
RES-T. 

It is not yet clear what the cost will be to EU Member States of 
not achieving their binding targets target. If Ireland does not 
meet the 16% target, the Directive anticipates that there will be 
a market where Member states will be able to trade renewable 
energy. SEAI has estimated that the cost implication or fine 
to Ireland may be in the range of €100 million to €150 million 
for each percentage point that the country falls short of the 
16% target. IWEA and others are suggesting that a 3% shortfall 
is likely based on current developments, which could mean 
purchasing renewable energy credits at €50 or €100 per MWh, 
equating to an exposure of €200 million to €400 million to the 
Irish State plus fines of between €100 million and €150 million 
after 2020.

Apart from the financial cost of not achieving these targets 
as a result of EU fines, the priority for Ireland’s energy policy 
has to be to reduce the exposure of our energy system to 
imported fossil fuels, the price of which are largely outside of 
our control, and which have considerable environmental and 
security implications. The supply of fossil fuels is not going to 
last forever and there is considerable uncertainty about the 
long-term pricing of fossil fuels. While it is clear that the supply 
of fossil fuels can be maintained through the development and 
extraction of new sources of such fossil fuels, it is clear that it 
will become increasingly expensive to bring incremental fossil 
fuel supply on to the market. Given the abundance of the wind 
resource in Ireland, the majority of the 40% target for electricity 
is expected to come from wind energy. 

In addition to the international obligation on Ireland to meet 
certain renewable energy targets, another consideration in the 
whole wind energy debate concerns the growing proliferation 
of data centres in Ireland. Ireland already has over 315 MW of 
data load on the system There is currently an estimated 1000 
MW of data centre demand that is seeking connection to the 
system with an additional 700 MW of demand at feasibility 
stage. 

The attraction of data centres to the country is now a key 
element of Ireland’s FDI (foreign direct investment) strategy, 
as the creation of these data centres by existing investors in 
Ireland, will help lock down the overall investment. Apple 
recently decided to locate one of its two European Data Centres 
in County Galway with a predicted investment of €800M. These 
data centres are heavy energy users, so it is essential that there 
is sufficient capacity to meet this future demand. From an 
environmental and cost perspective, these loads have made 
their choice of energy supply clear, namely renewables and the 
scale of this load suggest that onshore wind will meet the vast 
majority of this new demand.  

Addressing some common questions 
about wind energy

Is wind energy cost effective? 

It is claimed by opponents that the cost of generating electricity 
from wind is more expensive than conventional energy. The 
reality is that the cost of generating electricity from wind has 
fallen considerably over the past decade and it is now a very 
competitive source of energy. In 2011, Redpoint Energy looked 
at the impact of wind energy on electricity pricing within the 
SEM (Single Electricity Market). It concluded that a reduction of 
11.5% in wholesale electricity prices will be achieved through 
delivering 45% of the overall generation mix from wind by 2020. 
This would translate into an annual saving of €39 per household.  

SEAI24 estimates that in 2012 on the All-Island electricity system, 
renewable energy is estimated to have displaced 1,043 ktoe of 
fossil fuel, valued at €297 million. This resulted in a reduction 
2.85 million tonnes of CO2, valued at €21 million. It is estimated 
that wind generation contributed savings of 826 ktoe of fossil 
fuel valued at €225 million and a CO2 emissions reduction of 
2.33 million tonnes, valued at €17 million. 

There is considerable uncertainty about the future supply 
of fossil fuels. It is clear that there is considerable potential 
to increase fossil fuels from new areas in the world, but for 
reasons of geology, the cost of extraction is likely to be much 
more expensive than existing extraction costs. This in turn will 
increase the cost of electricity generation and result in higher 
prices for the consumer.

What is the impact of subsidies (market support 
mechanisms) on the electricity consumer?

It is claimed that the electricity consumer heavily subsidises 
wind energy. There is a feed in tariff support scheme in Ireland 
known as REFIT, which is similar in its construct to schemes 
supporting renewables in other EU countries. REFIT operates by 
guaranteeing new onshore wind energy generation a minimum 
price for electricity exported on to the national grid for a period 
of 15 years, in a situation where the wholesale market price for 

24  Source: SEAI, ‘Quantifying Ireland’s Fuel and CO2 Emissions Savings from Renewable Electricity in 2012’, May 2014. 
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electricity falls below a certain level. In Ireland, the PSO (Public 
Service obligation) levy is utilised for this purpose. 

The PSO levy is a charge on all electricity customers’ bills to 
support certain peat, gas and renewable electricity generation 
as mandated by Government and sanctioned by the European 
Commission. The amount of the levy is an estimation of the 
difference between the average market price of electricity for a 
given time period and the minimum agreed revenue for those 
specific peat, gas and renewable electricity generators. The 
PSO levy is designed to provide a minimum level of revenue 
to generators, which in effect means that higher market prices 
will lead to a lower levy and lower market prices will lead to a 
higher levy. While more wind generation will tend to increase 
the PSO levy, it also has the benefit of reducing the wholesale 
price of electricity in the SEM. 

It is absolutely not correct to say that wind energy imposes an 
extra cost on the Irish electricity consumer. Wind energy will 
lower the cost of wholesale electricity because the operating 
cost of wind power is close to zero. Renewable generation 
displaces more expensive fossil fuel generation, so for the 
consumer the cost of wind energy within the PSO is actually 
offset by having lower electricity prices than if we depended 
solely on other sources of generation. 

SEAI 25 estimated that in 2011 the wind generation expected 
that year would reduce Ireland’s wholesale market price 
of electricity by around €74 million. This reduction in the 
wholesale market price of electricity is approximately 
equivalent to the sum of the PSO costs of €50 million that year 
and the increased constraint costs incurred due to wind in 
2011. In summary, it was cost neutral to the Irish consumer.  

Wind energy reduces the wholesale price of electricity via the 
Merit Order Effect. Without wind, where the most expensive 
plant meets the demand curve, the price is set. When wind is 
added to the system with its lower marginal costs, it pushes 
the most expensive plants off, as they are not needed to meet 
demand. This has the effect of reducing the Single Market Price 
and hence the wholesale price of electricity. 

The European Commission26  concluded in its Working 
Document on Energy Prices and Costs that ‘for wind electricity 
in Spain and Ireland the benefits for electricity consumers in 
terms of reduction in wholesale prices outweigh the costs of 
subsidies’. 

It is important to remember that the aim of the PSO for 
renewable energy is to help Ireland develop a cleaner electricity 
system and reach the target of 40% of electricity generation to 
be derived from renewable sources by 2020, and at the same 
time to reduce the dependence on expensive and emission 

heavy imported fossil fuels. Additionally it is noted that Ireland’s 
market support scheme is the second lowest across the EU. 

Is wind energy more expensive than 
conventional energy?

Wind energy is a new and rapidly developing technology 
whose costs are falling all the time. Onshore and offshore wind 
technologies also have room for significant cost reduction. 
Fossil fuels however on the other hand are far more mature 
technologies and so unlikely to reduce costs any further.

Wind energy has one characteristic that also makes it very 
attractive in a world of highly volatile fuel prices: its costs are 
known. When you install a wind turbine, you know what it 
will cost you and although the output is variable, you know 
approximately how much energy it will produce over a period 
of years. Therefore, this source is more reliable price wise, and 
wind energy can be used to hedge against fluctuations in 
volatile fossil fuel prices.

EU research27  published in November 2014 showed that 
onshore wind is cheaper than coal, gas or nuclear energy when 
the costs of ‘external’ factors like air quality, human toxicity 
and climate change are taken into account. The Ecofys report 
showed that for every megawatt hour (MW/h) of electricity 
generated, onshore wind costs roughly €105 (£83) per MW/h, 
compared to gas and coal which can cost up to around €164 
and €233 per MW/h, respectively.

Is wind energy heavily subsidised by the 
electricity consumer?

The most recent 2015 decision from the CER28 shows that 
Renewable energy is increasing in Ireland and so makes up 
just over half (52%) of the total Public Service Obligation 
(PSO) expenditure with the remaining 48% from Fossil Fuel 
Generation (Peat and Security of Supply). In terms of support, 
the PSO divided as follows for peat €121.9m, for security of 
supply €47.3m and for renewable energy €180.9m.

Wind energy is lowering wholesale electricity prices. Wind energy 
lowers the cost of wholesale electricity because the operating cost 
of wind power is close to zero. Renewable generation therefore 
displaces more expensive fossil fuel generation, and so for the 
consumer the cost of wind energy within the PSO is offset by 
delivering lower electricity prices than if we depended solely on 
other electricity sources.  A recent wholesale market report based 
on EirGrid statistics has shown that for the first half of 2015 wind 
energy has delivered 25% of Ireland’s electricity demand, and with 
that strong delivery of wind energy the average wholesale price 
of electricity in the Irish market for the first six months of 2015 was 
down 9% compared with the same period last year.

25  Source: SEAI, ‘Impact of Wind Generation on Wholesale Electricity Prices in 2011’, February 2011.
26  Source: EU Commission Working Document on Energy Prices and Costs -  http://ec.europa.eu/energy/doc/2030/20140122_swd_prices.pdf, March 2014.
27  Source: European Commission - Subsidies and costs of EU energy Final report https://ec.europa.eu/energy/sites/ener/files/documents/ECOFYS%202014%20Subsidies%20and%20costs%20of%20
EU%20energy_11_Nov.pdf
28  Source: CER PSO Decision Paper 2015
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The positive impact from wind energy on lowering Irish 
electricity prices has been clearly shown by a number of 
independent studies: 

•	 The Value of Wind Energy to Ireland29 study published 
in March 2014 by Poyry, a leading international 
consulting and engineering consultancy, and Cambridge 
Econometrics. The analysis shows that if Ireland deploys 
wind capacity to meet 2020 targets the wholesale price 
will fall by €2.10/MWh by 2020 and that wind energy does 
not place a burden on the Irish consumer due to the net 
economic benefits of wind energy development.  

•	 A Moody’s Investor Services report30 published in June 
2015 stated that an increase in the number of onshore 
wind farms in use, will contribute to a fall in the wholesale 
power price in Ireland over the next three years.  

•	 The European Commission confirmed in its Working 
Document on Energy Prices and Costs31 published 17 
March 2014 that “for wind electricity in Spain and Ireland 
the benefits for electricity consumers in terms of reduction 
in whole-sale prices outweigh the costs of subsidies.” 

Do wind farms need more back up than 
conventional power?
Wind energy is high predictable and therefore grid operators 
can easily plan for high and low periods of wind in advance. 

Contingency reserve requirements in the All-Island are related 
to the maximum capacity of the largest individual generator 
or interconnector online. The SEAI has studied this issue and 
published a paper32 in May 2014, which is clear that renewable 
electricity generation on the All-Island system does not 
influence the quantity of reserve required.

No additional energy back-up has been put in place in Ireland 
today specifically because of wind energy. Variations in the 
output from wind farms are barely noticeable over and above 
the normal fluctuation in supply and demand seen when the 
nation’s workforce goes home, or if lightning brings down a 
high-voltage transmission line. Our power system has always 
had back up (long before wind energy appeared in Ireland) 
and no energy source can (or should) be relied upon 100%, for 
example traditional coal or peat power stations can suddenly go 
off line due to a technical fault.

Power systems and new conventional power plants are and will 
be designed to work in harmony with the growing number of 
turbine installations to reflect the changing fuel mix for future 
power generation. Wind energy is now “integrated” into the 

existing system to act as a fuel-saver enabling Ireland to harness 
a free electricity source when available and in fact saved €240 
million in fuel savings in 2013, and will continue to do so to 
2020 and beyond all at no additional cost to the Irish consumer.

How much energy does building a wind farm 
use?
US researchers published in 2014 an environmental lifecycle 
assessment of 2-megawatt wind turbines mooted for a 
large wind farm in the US Pacific Northwest. Writing in the 
International Journal of Sustainable Manufacturing33, they 
conclude that in terms of cumulative energy payback, or the 
time to produce the amount of energy required of production 
and installation, a wind turbine with a working life of 20 years 
will offer a net benefit within five to eight months of being 
brought online.

Evidence published in the Journal Renewable Energy34 which 
looked at 119 turbines across 50 sites going back 30 years, 
concluded that the average wind farm produces 20-25 times 
more energy during its operational life than was used to 
construct and install its turbines.

The average life span of wind turbines is between 20 and 25 
years, here in Ireland the first commercial wind farm, Bellacorick 
in Co. Mayo is still operating having been opened in 1992 (Over 
22 years ago)

What impact does wind energy in Ireland make 
in reducing our CO2 emissions?
According to SEAI statistics35 released in May 2015 Wind 
accounted for 18.3% of electricity generated in 2014 and 
was the second most significant source of electricity after 
natural gas. Total renewable electricity share now contributes 
nearly as much as coal and peat combined. This had the effect 
of lowering the carbon intensity of electricity generation, 
measured in grams of CO2 per kilowatt-hour of electrical output, 
to a record low of 457g of CO2 per kWh.

In 2013, according to the SEAI36  2.9 million tonnes of CO2 
emissions were avoided through renewable energy use in all 
sectors, of which approximately 1.74m tonnes was directly due 
to wind.

Why does Ireland need the extra wind capacity 
which is planned?
The reality is that the Irish economy is gradually rising again, 
which is putting increasing demands on our electricity system in 
powering the recovery. Ireland’s economy grew by more than 6 
per cent in the first three months of the year compared with the 

29  Source: Poyry  The Value of Wind Energy to Ireland – March 2014
30  Source: Moody’s Investor Services Report https://www.moodys.com/research/Moodys-Irish-power-price-will-continue-to-fall-amid-a--PR_328955 
31  Source: EU Commission Working Document on Energy Prices and Costs http://ec.europa.eu/energy/doc/2030/20140122_swd_prices.pdf, March 2014.
32  Source: SEAI Quantifying Ireland’s Fuel and CO2 Emissions Savings from Renewable Electricity in 2012 http://www.seai.ie/Publications/Statistics_Publications/Energy_Modelling_Group_Publications/ 
Quantifying-Ireland%E2%80%99s-Fuel-and-CO2-Emissions-Savings-from-Renewable-Electricity-in-2012.pdf
33  Source: Wind turbine payback: Environmental lifecycle assessment of 2-megawatt wind turbines - http://www.sciencedaily.com/releases/2014/06/140616093317.htm
34  Source: Meta-analysis of net energy return for wind power systems http://www.sciencedirect.com/science/article/pii/S096014810900055X
35  Source: SEAI provisional energy figures for 2014  http://www.seai.ie/News_Events/Press_Releases/2015/Renewable-Energy-Use-Grew-by-10-in-2014.html
36  Source: SEAI Renewable Energy in Ireland Report http://www.seai.ie/Publications/Statistics_Publications/Renewable_Energy_in_Ireland/Renewable-Energy-in-Ireland-2013-Update.pdf
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same period in 2014. Central Statistics Office figures released 
this year show that gross domestic product (GDP) in the first 
quarter of 2015 accelerated by 6.5 per cent year-on-year while 
gross national product (GNP) advanced by 7.3 per cent.

According to the latest EirGrid Generation Capacity Statement 
2014-202437 shows that the Median Electricity Demand Forecast 
for the Republic of Ireland expects to see demand rise between 
2014 and 2024 by 13.25%. This includes a hugely conservative 
estimate of only 200MW of additional data centre load which 
has already been proven to be much lower than the actual 
level of connections, and now the expectation is that there will 
certainly be over 1GW by 2020.

Added to normal economic growth, electricity hungry high-tech 
companies like Apple, Facebook and Microsoft are establishing 
new data centres, which will be powered entirely by indigenous 
renewable energy. Without availability of sufficient clean energy 
capacity this investment would go elsewhere. Data centre 
load predictions, based on EirGrid connection requests show 
a pipeline of over 1000MW of additional required capacity by 
2020 to serve data centres alone with a large proportion of this 
required to be renewable.

Asides from our binding EU commitments to provide 40% of our 
electricity from renewable sources by 2020, the reality is that we 
must make a transition in our electricity system to lower carbon 
sources, and this means phasing out traditional fossil fuel 
sources of electricity and replacing that capacity with renewable 
sources for the sake not only of our electricity system but also of 
our society.

37  Source: EirGrid Generation Capacity Statement 2015-2024 http://www.eirgrid.com/media/Eirgrid_Generation_Capacity_Statement_2015.-2024.pdf



WIND ENERGY IN THE CONTEXT OF IRELAND’S ENERGY

24

This section evaluates the important relationship between 
the electricity market effect and the macro-economic effect 
of continuing to build wind energy in Ireland. The scenarios 
revolve around the challenge of meeting Ireland’s overall 
Renewable Energy Target of achieving 16% of final energy 
consumption (across electricity, heat and transport) from 
renewable sources by 2020; and the prospect of significant 
electricity load growth by expansion of data centre businesses 
in Ireland.  

The analysis considers and analyses the economic impact of five 
different wind scenarios, using the results from the March 2015 
POYRY report ‘Future Wind Scenarios And Electricity Market 
Effect In Ireland’ as the basis for the analysis. 

•	 The MWA (Minimum Wind Ambition) – i.e. not building any 
more wind in Ireland beyond 2014; 

•	 Domestic Wind Ambition (DWA)  - i.e. delivering 3,800 
MW of wind in the Republic of Ireland to meet the 40% 
electricity generation target. 

•	 MWA plus data centre load (MWA +DC)– where no 
additional wind capacity is built beyond that already 
committed in 2013 and 900 MW of new data centre load 
emerges between 2015 and 2017; 

•	 DWA Plus (DWA+AW) – where additional wind capacity 
beyond the 40% RES generation target is deployed to cover 
any potential shortfall in meeting Ireland’s 16% renewable 
energy consumption target. In other words DWA plus RES 
Heat/Transport shortfall met by additional wind; and  

•	 DWA plus data centre load (DWA +DC) -where additional 
wind capacity is built to meet the 900 MW of new data 
centre load that emerges between 2015 and 2017 and the 
40% RES target is met.

POYRY (March 2015)38 updated some of their assumptions from 
the original report (March 2014).  Specifically:

•	 POYRY continues to assume that 40% of planned network 
investment cost is specifically wind related, but EirGrid’s 
total investment by 2020 is now expected to be lower than 
previously thought, at €1.05 billion. The total investment 
cost is still expected to be €1.4 billion, but only 75% is 
anticipated by 2020; and, 
 

•	 Gross DS3 costs were assumed to be €355 million per 
annum in the SEM when renewable targets were met, 
compared with €60 million in the baseline with no 
additional wind build. POYRY now estimates that the 
total incremental cost of DS3 between 2013 and 2020 
will be €535 million. DS3 is the EirGrid system operators 
programme for supporting the wider backup and 
balancing costs on the system largely associated with 
higher levels of wind penetration on the system.  

POYRY ESTIMATES ON MWA + DC VERSUS 
DWA + DC SCENARIOS

EirGrid and IWEA have suggested that a threefold increase in 
data centre activity is realisable and has already identified a 
queue of up to 1000 MW of new data center load by 2020. In the 
MWA + DC DWA + DC scenarios, POYRY (March 2015) built in an 
additional 900 MW of data centre load by 2020, which would 
increase Ireland’s electricity demand by almost 20%.

POYRY estimates that if Ireland builds enough wind farms to 
meet 40% of National demand and power new data centres 
from wind energy, the Irish electricity system will save €43m or 
up to €26 per household. This saving takes full account of the 
cost of building required grid for the full wind portfolio, the 
cost of the fixed REFIT wind contracts, and the costs of system 
services and changes to existing plant to allow 75% of electricity 
demand be met by wind energy. 

POYRY points out that when the wind is blowing there is no 
need for more expensive peaking plant to run, so on average 
adding wind farms tends to push down the wholesale price 
of electricity. This is called the merit order effect.  The POYRY 
model shows that the growth in wind capacity lowers the 
wholesale electricity price by around €3/MWh in 2020 leading to 
a reduction of €108 million in the total cost of buying wholesale 
electricity to meet Irish demand in that year. 

The wholesale price is just one element of the consumer’s 
electricity bill. New wind farms require new grid investment, 
the costs of which are spread over 40 years and they come 
to around €21 million per year out to 2020. Integrating wind 
energy also requires system services and changes to the 
operation of existing thermal plant plants (known as DS3). 
These costs come to around €37 million per year out to 2020. 
This means there is a net saving to consumers of around €43 
million, or €26 per household. In addition, a system with more 
wind has higher security than one with less wind. This is called 
capacity margin and provides up to €12 million in benefit, by 
reducing the need for further investment in conventional fossil 
fuel plants. 

The wind scenarios of  1930 MW and 4683 MW implied in the 
two scenarios MWA + DC and DWA + DC is estimated by PYORY 
to provide a net saving per household in 2020 of between €26 
and €33. It would also reduce the need to import coal and gas 
for thermal generators. If no extra wind energy is provided, it 
is estimated that fossil fuel imports would increase by 11% to 
meet the extra demand for electricity. New wind capacity could 
reduce fossil fuel import bill by €0.5 billion in 2020.  

Building new wind to meet EU targets and to satisfy increased 
demand would reduce total power system CO2 emissions 
by 19% compared with doing nothing, and the CO2 intensity 
of the electricity system measure in gCO2/kWh would be 
reduced by 24%.

Section 3
MODELLING WIND ENERGY SCENARIOS FOR IRELAND

38 Source: POYRY, ‘Future Wind Scenarios and Electricity Market Effect in Ireland’, March 2015.
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POYRY ESTIMATES ON MWA + DC DWA + AW 
SCENARIOS

Even without new demand from data centres emerging, 
electricity demand in Ireland is expected to increase out to 
2020. Without new wind capacity, this would increase the 
wholesale and consumer price of electricity. POYRY estimates 
that if the wind sector can deploy a further 1500 MW of capacity, 
then there is a net saving per household of between €6 and 
€13 in 2020. Lower wholesale prices would result in an average 
domestic electricity bill being €2 lower in 2020 compared to the 
MWA baseline.

The higher domestic generation and lower wholesale prices 
have a positive impact on the energy balance of payments. 
Demand for imported fossil fuel is estimated to be 72% of 
the levels expected if no extra wind is built by 2020. This is 
estimated to translate into an improvement of €490 million in 
the energy balance of payments position of the Irish economy 
in 2020. In this scenario, total carbon emissions are projected 
to be 11.2 MtCO2 lower over the period 2013 to 2020, with the 
carbon intensity of the electricity system falling by 33% in the 
period to 2020. 

MACRO-ECONOMIC IMPACT OF THE 
WIND SCENARIOS

We outline the likely impact on the macro-economy of the 
different wind scenarios. The analysis is based on the data 
provided by Poyry in their earlier study results table the 
spreadsheet “Economic Benefit of Wind Update: Final Results”.  
This data is then applied to our model of the Irish economy.  

We use as our base the Minimum Wind Ambition Scenario in 
which there is no new onshore wind in Ireland (Republic) after 
2014. This is compared to the alternative scenarios but primarily 
the Domestic Wind Ambition scenario (sufficient onshore wind 
built to meet Ireland’s 2020 RES-E target).

1. The main channels through which the wind ambition 
scenarios impact on the economy are via:  
Labour Market: Construction and development of wind 
farms results in direct job creation in the construction 
sector. In addition, there are long-term jobs created by 
on-going maintenance and operation of the wind farms. 
Account is also taken of indirect job creation as a result of 
the stimulus to activity from activity in the wind sector; 

2. Investment: The development of the wind sector requires 
capital expenditure on the establishment of wind farms 
and upgrading of the grid to incorporate energy generated 
by the wind farms; 

3. Trade: Ireland benefits from higher exports of energy and 
lower imports. To some extent the net trade benefit is in 

part offset by higher imports given the import content of 
construction and investment arising from expansion of the 
wind sector;

4. There are other impacts on the economy, but the three 
channels outlined above represent the main ways in which 
the wind scenarios influence economic activity. From the 
point of view of the financing of local government around 
the country, the impact on commercial rates is also an 
important consideration when evaluating investment in 
wind energy.

Looking at these in turn

Investment

A combination of direct investment in onshore wind and 
grid investment to facilitate energy from wind farms results 
in a higher level of investment. This is primarily reflected in 
investment in machinery and equipment, although just less 
than 20% of investment is allocated to investment in other 
building and construction39. On this basis investment in real 
terms is, on average, €540 mn higher per annum between 
2015 and 2020 under the Domestic Wind Ambition scenario 
when compared to the base scenario.  In the Domestic Wind 
Ambition and Data Centre scenario there is also a large increase 
in investment, up by an annual average of close to €760 mn in 
the period 2015-2020. Under the Domestic Wind Ambition and 
Additional Wind scenario the impact on investment volumes is 
higher, an annual average of €902 mn compared with the base.

Thus, investment is substantially higher under these scenarios. 
However, as pointed out above, in order to assess the economic 
impact account must be taken of the import content of 
this investment. According to POYRY (2014), wind turbine 
manufacture accounts for 64% of total capital costs and there is 
no turbine manufacturing facilities in Ireland, and the domestic 
content of grid investment would amount to approximately 
20%. Of the 36% of investment that goes to the domestic 
economy 19% is assumed to go to the construction sector.

Trade

The development of the wind sector in Ireland would impact on 
our energy trade balance. Based on POYRY figures, under the 
Domestic Wind Ambition scenario net electricity exports are 
on average €40 mn higher per annum between 2015 and 2020. 
This is the most positive impact under the different scenarios. 
Under the alternatives, higher demand from data cntres results 
in a lower net electricity trade effect than the base, although it 
should be noted that the net electricity trade balance is positive 
under each of the scenarios.

The import content of investment associated with wind farms 
reduces the trade effect. Based on the analysis of investment 
64% of the capital costs and 80% of interconnection investment 
is imported. However, it is assumed that no interconnectors 

39  Source: POYRY report, 2014, pg. 76
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are built and so that component can be ignored.  Based on the 
POYRY report imports of metal products, electrical equipment 
and machinery are all higher as a result of the increased 
investment. Thus, under Domestic Wind Ambition imports are 
approximately €540 mn higher than under the Minimum Wind 
Ambition scenario, our base.

Labour Market

One of the main ways in which there will be an impact on the 
economy is via the labour market. The decision to invest in 
wind farms has leads to both direct and indirect job creation. 
Within the wind sector there are jobs created in construction 
and installation during the establishment of the wind farms. 
Then there are the long-term jobs associated with the on-going 
operation and maintenance of the wind farms. In addition, there 
are the indirect jobs created in the wider economy as a result of 
higher activity levels in the wind electricity sector. 

POYRY, citing a paper by Wei, Patadia and Kammen40 (2010) , 
which based on details of estimates for wind operations and 
maintenance jobs in five studies, find an average of 0.242 jobs 
per MW of installed capacity. For our analysis we also refer to 
this paper and find an average of 0.278 construction, installation 
and manufacturing jobs per MW of installed capacity. In 
addition, it is assumed that 0.33 indirect jobs result from every 
direct job created.

Higher capacity under the Domestic Wind Ambition scenario 
results in an additional 1,280 jobs by 2020, compared with 
our base scenario. Of these, close to 450 are operations and 
maintenance jobs in the electricity sector. The direct jobs 
created as a result of the higher installed capacity also result in 
indirect jobs being created, and are nearly 320 higher in 2020 
than in the base scenario.

The Domestic Wind Ambition and Additional Wind scenario 
results in higher job creation levels so that by 2020 the total 
number of jobs is close to 2,320 higher than the base scenario. 
Over 930 of these are on-going operations and maintenance jobs.

Economic Output

Generally, under the alternative scenarios, the level of economic 
output is higher. The economy benefits from higher levels of 
activity, particularly growth in net trade and investment.  In 
the Domestic Wind Ambition scenario, the level of GNP in real 
terms is on average €310 mn higher each year between 2015 
and 2020. Output as measured by the volume of GDP is €280 
mn higher a year over the same period. The Domestic Wind 
Ambition and Additional Wind scenario results in real GNP levels 
being higher by, on average, €330 mn per annum and real GDP 
being €410 mn higher each year in the period 2015 to 2020.
Table 6 summaries the main impacts. In most scenarios the level 
of real GDP, GNP and investment is higher. As outlined earlier 

the energy trade balance is positive but when account is taken 
of the import content of investment there is a negative net 
trade effect. However, there is a positive impact on jobs with 
additional spillover effects on the economy, through higher 
incomes and demand.

Commercial Rates

The level of commercial rates applied to wind energy 
installations varies around the country, but in this analysis we 
assume an average commercial rate charge of €6,800 per MW of 
installed wind energy.

By 2020, the contribution to local authorities from commercial 
rates could vary from €13.1 million under the MWA scenario to 
€35.9 million under the DWA + AW scenario. In the context of 
local government finances, this would represent a significant 
addition source of revenue for cash strapped local authorities.

Table 5: Commercial Rates Contribution

Table 6: Summary of Economic Impact

In addition to the macro-economic impact of the various 
wind scenarios, the regional economic impact is also 
significant. It is clear that where wind energy is developed, 
there is considerable job creation at a regional level and 
also a considerable contribution to local authorities.

40  Source: Wei, M., S. Patadia, D.M.Kammen, 2010, Putting renewable and energy efficiency to work: How many jobs can the clean energy industry generate in the US? Energy Policy, Vol. 38, pp.919-931.
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Conclusions

In any discussion of wind energy in Ireland and the desirability 
or otherwise of investing in wind energy over the coming years, 
a number of important issues need to be borne in mind. 

Ireland has a very significant dependence on imported energy.
In 2014, Ireland imported 85.5 % of its energy requirements. 
In 2013 fossil fuels accounted for 91% of all energy used in the 
country and the energy import bill was €6.7 billion.

Given that most of Ireland’s energy is generated by fossil 
fuels and that fossil fuels are contributing strongly to carbon 
emissions, which in turn are contributing to global climate 
change, it is incumbent on Ireland and every other country 
that has a high dependency on fossil fuels to reduce that 
dependency. 

Ireland needs to wean itself off fossil fuels for a number of 
reasons. 

Firstly there is considerable uncertainty about the future 
availability and pricing of fossil fuels. This creates a clear and 
unquantifiable vulnerability for the economy.

Secondly, fossil fuels are contributing to unacceptable levels 
of carbon emissions. Under the 2009 EU Directive, there is  a 
requirement on Ireland to derive 16% of its energy consumption 
from renewable sources by 2020. More specifically, 40% of 
electricity generated will have to come from renewable sources; 
10% of transport energy will have to come from renewable 
sources; and 12% for heat. 

Based on current forecasts for the economy out to 2020, 
it is clear that the demand for electricity and other energy 
consumption will increase significantly, which in effect 
means that Ireland will have to at least double its renewable 
energy production by 2020 in order to meet its obligations. 
The economic and financial costs of failing to meet those 
obligations are likely to be very significant. 

If Ireland fails to meet its targets it will have to trade renewables 
with those countries who have a surplus available, which could 
cost up to €150 million for each percentage point by which 
the targets are under-achieved. In addition the country will be 
subject to fines that are not yet fully quantified, but could be 
as high as €400 million. Whatever, the final figures are, it is clear 
that if Ireland fails to meet its renewable energy targets, the 
financial implications for the country will be significant. 

Based on a variety of factors, it is also clear that wind energy will 
have to play a key role in helping Ireland achieve its renewable 
energy targets, or more precisely its obligations. 

Apart from the financial benefits that could be achieved by 
reducing the country’s dependence on imported energy, 
and avoiding the costs associated with not meeting the 
EU obligations, the development of wind energy also has 
considerable other economic benefits. The macro-economic 
impact of continuing to invest in wind would come through the 
impact on employment, investment, and trade and in overall 
GDP. 




