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Editorial 
Climate Change is already proving to be a defining 
issue in the 21st Century. On foot of the Stern Review 
and of a growing body of scientific literature that 
establishes beyond all reasonable doubt humankind’s 
role in causing global warming, the onus is now on 
policymakers to take the next steps. 
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This Spotlight attempts to relate climate change - both 
as an environmental phenomenon and as a policy issue 
– to an Irish context. A glossary of key scientific and 
policy terms is included.  The section on physical 
effects of climate change looks at what the science is 
telling us, and what the consequences are for Ireland. 

2008 European Commission Proposals outline new 
targets for emissions reductions and draw a clear 
distinction between the traded and non-traded sectors, 
a distinction which Irish climate change policy will have 
to reflect going forward.  

This Spotlight also concerns itself with the cost to 
Ireland of adapting to a climate which will inevitably 
warm in the coming century; as well as the costs of 
abatement of the current high levels of emissions. 
However, there are also opportunities presented by 
climate change, in terms of new technologies. 

The  Economics & Environmental  
Science Research Team 

Library & Research Service Central Enquiry Desk: 618-4701 

   

No liability is accepted to any person arising out of 
any reliance on the contents of this paper. Nothing 
herein constitutes professional advice of any kind. 
This document contains a general summary of 
developments and is not complete or definitive. It 
has been prepared for distribution to Members to 
aid them in their Parliamentary duties. It is not for 
general circulation outside the Houses of the 
Oireachtas. Authors are available to discuss the 
contents of these papers with Members and their 
staff. 



 

Aerosols: a collection of microscopic airborne 
solid or liquid particles that reside in the 
atmosphere for at least several hours. Aerosols 
may be manmade or natural and can influence 
climate.1 

Anthropogenic: resulting from or produced by 
human beings.1 

Biodiversity: the variability among living 
organisms from all sources including, inter alia, 
terrestrial, marine and other aquatic ecosystems 
and the ecological complexes of which they are 
part.1 

Carbon Cycle: the term used to describe the 
flow of carbon (in various forms such as carbon 
dioxide) through the atmosphere, oceans, 
terrestrial biosphere and lithosphere.1  

Carbon Leakage: the displacement of 
emissions from one geographical area to 
another as a result of policy, without any 
reduction in global emissions. 

Carbon Sinks: forests and other ecosystems 
that absorb carbon, thereby removing it from the 
atmosphere and offsetting carbon dioxide (CO2) 
emissions. 

Clean Development Mechanism (CDM): a 
mechanism that allows a country with an 
emission reduction or emission limitation 
commitment under the Kyoto Protocol to 
implement an emission reduction project in 
developing countries. 

Cold Wave Duration: the total number of days 
when, for at least six consecutive days, the 
minimum temperature is at least 5˚C less than 
the 1961-2005 climatological mean value.2 

Diurnal Temperature Range (DTR): the 
difference between the daytime maximum 
temperature and the night-time minimum 
temperature.2 

Enteric Fermentation: Fermentation that takes 
place in the digestive system of ruminating 
animals (such as bovine) which results in the 
release of methane. A major source of 
greenhouse gas emissions in Ireland. 

                                                 

                                                
1 Climate Change and Biodiversity, IPCC Technical Paper 
Gitay, Suarez, Watson and Dokken, April 2002 
2 Key Meteorological Indicators of Climate Change in 
Ireland, McElwain & Sweeney on behalf of the EPA, 2003 

Flexible Mechanisms: three instruments 
included in the Kyoto Protocol which allow 
governments in industrialised countries to 
achieve part of their emission reduction 
commitments under the Kyoto Protocol through 
projects abroad rather than action or policy 
changes at home. 

Flourinated (F) Gases: human made, F-gases 
replaced ozone depleting chlorofluorocarbons 
(CFCs) banned under the 1987 Montreal 
Protocol. F-gases have a very high global 
warming potential and may last for up to 
thousands of years in the atmosphere.   

Guarantee of Origin (GO): an electronic 
document which has the function of providing 
proof that a given quantity of energy was 
produced from renewable sources. 

Global Warming Potential (GWP): a measure 
of the cumulative warming potential of a gas 
over a period of 100 years.3 

Greenhouse Gases (GHGs): the gaseous 
components of the atmosphere, both natural 
and anthropogenic, that absorb and emit 
radiation at specific wavelengths within the 
spectrum of infrared radiation emitted by the 
Earths surface, the atmosphere and clouds. 

Methane: a GHG produced through anaerobic 
(without air) digestion of organic matter (in 
landfills, in enteric fermentation etc), production 
and distribution of natural gas, oil and coal and 
incomplete combustion of fossil fuels.  

PPM: parts per million. 

PPB: parts per billion. 

Soil moisture content: the water stored in or at 
the land surface available for evaporation. 

Nitrous Oxide (N2O): a powerful GHG emitted 
by the use of fertilizers, combustion of fossil 
fuels and biomass and nitric acid production.  

Photosynthesis: the process by which plants 
take CO2 from the air to build carbohydrates, 
releasing oxygen (O2) in the process.  

Vector: an organism, such as an insect, that 
transmits a pathogen from one host to another. 

 
3 http://www.change.ie/en/facts/Greenhouse-Gases/ 

 
2

Glossary of Key Terms 

http://www.change.ie/en/facts/Greenhouse-Gases/


 

 

Background to Climate Change 
Natural Exchange of Carbon Dioxide4: Carbon 
is a naturally occurring element and exists in the 
non-living environment – in the atmosphere, 
carbonate rock, deposits of fossil fuels (coal, 
petroleum and natural gas derived from once 
living material) and in dead organic matter 
(humus in soil). In the atmosphere carbon is 
attached to oxygen molecules and exists as the 
gas carbon dioxide (CO2). CO2 enters the living 
environment predominantly through 
photosynthesis by plants and algae and returns 
to the atmosphere and water by respiration of 
plants, decay of organic matter and the burning 
of fossil fuels. The carbon cycle is the term 
given to this exchange of carbon (in various 
forms such as CO2) as depicted in Figure 1 
hereunder.  

Figure 1 – The Carbon Cycle 

 

Source: www.microbiologyprocedure.com/soil-microbiolo... 

Anthropogenic Release of CO2: Since the onset 
of the industrial revolution in the mid 18th 
century, the concentration of CO2 in the 
atmosphere has increased significantly. This is 
due to human activity and primarily from the 
combustion of fossil fuels, changes in land use 
and in land cover. Due to the current elevated 

                                                 
4 The Carbon Cycle accessed 27th May at 
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/C/C
arbonCycle.html 

levels of CO2 in the atmosphere it is the most 
important of the greenhouse gases (GHGs).  

Anthropogenic Release of other Greenhouse 
Gases: after CO2, the other GHGs of 
significance are methane (CH4), nitrous oxide 
(N2O) and the F-gases - sulphur hexafluoride 
(SF6), perfluorocarbons (PFCs) and 
hydrofluorocarbon. Some GHGs occur naturally 
in the atmosphere however, the presence of 
elevated levels of GHGs is due to human 
activities. 

The ‘Greenhouse Effect’5: GHGs present in the 
atmosphere naturally regulate the Earths 
temperature by trapping heat from the sun and 
acting as a ‘blanket’. However, the accumulation 
of these gases in the atmosphere over the past 
250 years has led to a thickening of this blanket, 
whereby additional heat is trapped in the Earths 
climate system. This has led to the greenhouse 
effect or global warming as depicted in Figure 2 
hereunder. 

Figure 2 – The Greenhouse Effect 

 

Source: USEPA 

Climate Change in a Global Context 
While nobody disputes that climate change is a 
natural cyclical phenomenon, there is a very 
high level of confidence among the scientific 

                                                 
5 The Greenhouse Effect, EPA accessed on 27/5/08 at 
http://www.change.ie/en/facts/Greenhouse-Effect/ 
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http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/C/CarbonCycle.html
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/C/CarbonCycle.html
http://www.change.ie/en/facts/Greenhouse-Effect/


community that the net effect of human activities 
since 1750 has been one of warming.6  

To provide a source of information on the 
complex nature of climate change and its man-
made influences, the World Meteorological 
Organisation (WMO) and the United Nations 
Environment Programme (UNEP) established 
the Intergovernmental Panel on Climate Change 
(IPCC) in 1988. The IPCC does not conduct any 
research but provides advice on climate change 
to policy makers based on their assessment of 
independent, transparent scientific literature 
published worldwide.  

Physical Changes: The most recent report 
published in November 2007 by IPCC, The 
Fourth Annual Report on Climate Change, is the 
most comprehensively researched assessment 
of global climate change completed to date. 
Some of the key findings of this report are: 

• Over the past 100 years (1906-2005) global 
average temperature has increased by 
0.74˚C.  

• Temperature increases are greatest in higher 
northern latitudes.  

• 11 of the last 12 years rank among the 
warmest years since 1850. 

• Land masses are warming faster than seas 

• Rates of sea level rise stood at 1.8-
2.3mm/year in 1961 and have increased to 
3.1mm/year since 1993. 

• Snow and ice cover has decreased. 

• Precipitation has increased significantly in 
northern Europe and northern and central 
Asia but has decreased in the Sahel, the 
Mediterranean and Southern Africa. 

Impacts: Regardless of what policies we 
implement now to curb GHG emissions, due to 
the lifespan of these gases and the elevated 
levels already present in the atmosphere, the 
effects of climate change will continue beyond 
the 21st century. IPCC predicted impacts from 
climate change due to changes in extreme 
weather and climate systems are as follows: 

                                                 
                                                

6 IPCC Fourth Annual Report Climate Change 2007: 
Synthesis Report, Summary for Policymakers 

• It is likely that areas affected by droughts 
will increase leading to crop losses and crop 
failure, increased livestock deaths and risk 
of fire, more widespread water stress, 
increased risk of food and water shortages 
and of water- and food-borne diseases. 

• It is very likely that the strength and 
frequency of heavy precipitation events will 
increase. This will cause damage to crops 
and soils, adverse impacts on surface and 
groundwater quality, contamination of 
potable water supplies, increased 
transmission of disease vectors and 
infection of the population and destruction of 
properties and infrastructure. 

• Warm spells and heat waves are very likely 
to increase bringing reduced crops yields in 
hotter areas due to water stress, increased 
danger of wild fires, increased demand for 
water and increased mortality from heat-
related causes.  

• Intense tropical cyclone activity is likely to 
increase causing damage to crops, trees 
and coral reefs, power outages, increased 
mortality from water- and food-borne 
diseases, migration and dislocation of 
people due to flooding.  

• Rising sea levels are likely to cause threats 
of inundation to low-lying coastal areas. 

Climate Change in a European Context 
In Europe climate change is already in evidence 
with the thawing of glaciers and permafrost and 
the occurrence of extreme weather events such 
as the heat wave of 2003 that was responsible 
for the deaths of 35,000 people. Researchers 
believe that northern Europe will get wetter with 
warmer winters, expanding forestry and higher 
yielding agriculture. Southern Europe will 
become drier with hotter summers and an 
increased risk of drought. Low-lying areas will 
be prone to sea level rise.7 The risk of inland 
flash floods and more frequent coastal flooding 
will increase. Mountainous areas will continue to 
experience glacier retreat and reduced snow 
cover (with adverse affects on winter sports and 
related tourism) and extensive species losses. 8 

 
7 The IPCC Climate Change 2007 assessment report: A 
summary and interpretation by UNEP 
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8 IPCC Fourth Annual Report, Climate Change 2007: 



Physical Climate Change in Ireland 
The Irish Climate Analysis and Research Unit 
(ICARUS) at NUI Maynooth is a leading centre 
for climate change in Ireland. An EPA 
sponsored ICARUS research paper (Sweeney 
and McElwain, 2007) outlines the key 
meteorological changes in Ireland since 1890 
(where records exist) to 2004. Observations 
from 11 weather stations around the country  
were used (Figure 3).  

Reliable observations for precipitation at Malin 
Head and Birr and for temperature at Valentia, 
Birr, Malin Head and Armagh are available since 
1890.   

Figure 3: Weather Stations in Ireland* 

 
*Some stations not included 

The two primary indicators used for the study 
were air temperature and precipitation and the 
results from the four long-term (since 1890) 
weather stations were used for mean annual 
temperature and total annual precipitation. Other 
indicators used included annual and seasonal 
temperature, number of frost days, heat and 
cold waves and consecutive wet and dry days. 
For these indicators the daily results used were 
from the start of record for each of the 11 

                                                                                 
Synthesis Report Summary for Policymakers.  

stations which range from 1940-1957. There are 
complete records for all 11 stations from 1961 to 
2004.  

For temperature changes the following has been 
observed: 

• Six of the ten warmest years on record have 
occurred since 1990 and the warmest year 
was 1997. The temperature of Ireland has 
increased by 0.72˚C since 1890 with the 
greatest increase occurring since 1980.  

• Annual and seasonal mean temperature has 
increased significantly at all stations. The 
greatest seasonal increase in temperature 
occurred in winter with the exception of 
Phoenix Park and Clones stations.  

• In Ireland, the Diurnal Temperature Range 
(DTR) varies between seasons and stations. 
All stations exhibit a decreasing DTR except 
Belmullet and Phoenix Park.  

• The number of frost days has significantly 
decreased at all stations with the greatest 
decreases for stations at Shannon and 
Clones. 

• The length of the frost season has decreased 
at all stations except Valentia. 

• The heat wave index has increased at a 
number of stations and the cold wave 
duration has decreased at a number of 
stations.  

Figure 4 at the end of this section depicts the 
seasonal temperature changes for Ireland 
projected for the 2020s, 2050s and 2080s. 

For precipitation the following has been 
observed: 

• At Malin Head there has been a substantial 
increase in long-term rainfall over the years 
1890 to 2004. Four of the five wettest years 
occurred in the 1990s and two of the driest 
years occurred since 2000 at Malin Head. 
Birr did not display any significant trends in 
annual precipitation. In Ireland, the trend has 
been for increased rainfall in the north and 
decreased rainfall in the south.   
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• Since 1960, in general the annual percentage 
change in rainfall levels is increasing from 
east to west (although there is variation 
between stations and seasons). In most 
instances the 1990s was the wettest decade 
and the early 1970s and the years 2001 and 
2003 were the driest years.  



• The maximum number of consecutive wet 
days has increased at all stations except 
Phoenix Park. There has been no significant 
change in the number of consecutive dry 
days.  

• The number of days 
when precipitation is 
≥ 10 mm has 
generally increased 
on the west coast 
and decreased on 
the east coast.   

Greenhouse Gases 
The six greenhouse gases (GHGs) covered by 
the Kyoto Protocol are carbon dioxide (CO2), 
methane (CH4), nitrous oxide (N2O) and the 
Florinated (F) - gases  - sulphur hexafluoride 
(SF6), perfluorocarbon (PFCs) and 
hydrofluorocarbon (HFCs). These gases are 
combined in a ‘basket’ and translated into CO2 
equivalents and added to give a single figure.  

The three most significant GHGs in order of 
importance are CO2, CH4 and N2O. These are 
naturally occurring climate regulating 
atmospheric gases but human activities have 
led to unsustainable increases in their 
concentrations. The F-gases are entirely 
human-made.   

CO2 - released by burning of fossil fuels and 
deforestation, CO2 is responsible for 
approximately 60% of the enhanced 
greenhouse effect. CO2 has a lifespan of 100 
years and a GWP of 1 (all other GHGs are 
compared against this figure). Levels have 
increased 74% from 1750 to 2005 and are 
rising at 2.5% a year.  

CH4 – changes in agricultural practices have 
led to increases in emissions. CH4 has a GWP 
of 21 but has a relatively short lifespan of 12 
years. Levels increased from 600-700ppb in 
the 19th century to 1774ppb in 2005 but are 
reducing in recent years.  

N2O – emissions from anthropogenic uses 
such as fertilizer, N2O has a GWP of 310 and a 
lifespan of 114 years. Levels rose to 319ppb in 
2005, an 18% increase since 1750. 

F-gases – used in modern applications such as 
refrigeration, air conditioning and electrical 
equipment  the F-gases occur in smaller 
quantities than the other gases but are very 
persistent and have increased GWP.   

Ozone, water vapour and aerosols are other 
naturally occurring atmospheric gases which 
can impact on climate however all are very 
short lived (typically days to weeks). 

Source: www.change.ie 

• The majority of 
stations show annual 
increases in rainfall 
totals. The majority 
of the greatest 5-day 
and 10-day rainfall 
events occurred 
during the 1980s and 
1990s.  

Figure 5 at the end of 
this section depicts the 
seasonal changes in 
precipitation projected 
for the 2020s, 2050s 
and 2080s.  

In summary, Ireland’s 
climate is warming. The 
country is getting wetter 
in the north and west 
coastal regions and 
becoming generally 
drier in the south and 
east. Rainfall is 
generally increasing 
from east to west.  
Rainfall events of higher 
intensity and frequency 
are generally increasing 
in the west and 
decreasing in the east. 

Impacts from 
Climate Change in 
Ireland 
Climate Change, 
Scenarios & Impacts for 
Ireland (2003) by 
ICARUS (on behalf of 
the EPA) is the most comprehensive report 
available on the likely impacts of climate change 
in Ireland. By establishing scenarios for future 
climate change in Ireland for 2055 and 2075 

based on global climate model projections, the 
likely impacts on agriculture, water resources, 
forestry, marine environments and biodiversity 
are predicted. The following section summarises 

some of the key findings 
of this report.  

Agriculture: research 
predicts that there will be 
significant but not 
catastrophic changes in 
Irish agriculture by the mid 
to end of this century.  

More droughts will 
increase pressure on 
grasslands from grazing 
animals and maize is likely 
to replace grass as fodder 
for livestock.  

Drier summers will likely 
lead to drought stress and 
irrigation of crops will 
become important in the 
east of the country. This 
will have cost implications 
and may render the 
growing of some crops 
uneconomical. 

The potato is prone to 
drought and will suffer 
water stress in summer 
and require a lot of 
irrigation. It is likely that 
potatoes will become 
unviable across much of 
Ireland. This is due to the 
reduction in yield brought 
on by water stress, 
difficulties with harvest 
due to onset of rain in 
October, wet soils in 
Spring leading to 
difficulties in planting and 
a possible increase in 
pests (Holden, 2001). 
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Spring barley will remain 
viable with yields likely to 
increase by up to 25% by 
the middle of the 21st 
century. Yields of maize 
are expected to increase 

significantly (150% increase in western areas) 
but may suffer from summer water stress. 
Soybean will continue to be a marginal crop.  

http://www.change.ie/


Land uses will change with livestock production 
being dominant more to the west and cereal 
production dominating more to the east.  

Summary of likely impacts for Ireland
 

Agriculture: change from grass to maize 
for livestock feed, increased requirement 
for irrigation especially in the east, potato 
to become unviable 

Water Resources: increased flood events 
in winter, pressure on water supply 
infrastructure during drier summers 

Forestry: survival of harmful exotic pests 
and diseases, increased risk of fire 
damage 

Marine Ecosystems: negative impacts on 
aquaculture from increased algal blooms, 
infection rates and pests 

Sea Level Rise: increased and more 
severe storm surges affecting our coasts, 
erosion of soft coastline in the east, risk of 
inundation to low-lying coastal areas 

Biodiversity: colonisation by exotic bird 
species such as the Little egret and 
predicted loss of iconic Irish birds including 
the Curlew and the Long-Eared owl.  

Water Resources: Studies indicate that there 
will be a widespread decrease in annual run-off 
and a seasonal increase in run-off in winter and 
a significant decrease in run-off in summer, 
especially in the east. Flood events will probably 
increase in strength and frequency in the west of 
the country with seasonal flooding increasing in 
duration. The Shannon 
basin and turloughs 
(disappearing lakes 
unique to Ireland) will be 
particularly susceptible 
to flooding. During the 
summer dry periods, 
deficits in soil moisture 
content, in lakes, 
reservoirs and aquifers 
will occur and the 
frequency of low flows in 
rivers will increase 
significantly in many 
areas leading to 
pressure on water 
supply.  

Problems arising from 
the changes in water 
availability in rivers 
include the capacity for 
dilution of waterborne 
effluent due to low flow 
conditions in summer.  

Forestry: 9% of land 
cover in Ireland is forest with plans to increase 
this figure by 2030. Increased levels of CO2 and 
warmer temperatures are expected to benefit 
Irish forest growth but this will be negated by the 
decrease in summer rainfall and the increase in 
the intensity and frequency of storm events.  

Significant impacts on forestry include the 
presence of pests and diseases that will be able 
to survive the warmer Irish climate such as the 
pine weevil and the great spruce bark beetle, 
increased risk of fire damage and a growth in 
the populations of deer and squirrel, two species 
that can damage trees.   

Marine Ecosystems: the temperature of the 
sea is one of the mechanisms that control the 
marine ecosystem. An increase in sea 

temperature will imply a likely to very likely9 
negative impact on the aquaculture industry due 
to increased algal blooms, increased infection 
rates and increased presence of exotic species 
caused by warmer waters. This is especially 
notable for salmon farming. Wild Atlantic salmon 
breed in freshwater but spend much of their life 
at sea and are suffering from a reduced marine 
survival rate which is probably caused by the 
increased temperature of the sea.  

While no studies have been 
done for Irish waters, a Scottish 
study which shows a decline in 
sightings of cold-water dolphin 
species is likely linked to 
changes in sea temperatures.10   

Sea-level rise and the Irish 
coast: Model based projections 
of global sea level rise predict 
an increase of 0.18-01.59m by 
the end of this century (IPCC, 
2007). However, more recent 
scientific evidence and data 
collected from the Greenland 
ice sheet suggest that the IPCC 
has underestimated and that 
sea level rise may be more like 
a metre by the end of the 21st 
century. 11 

The soft coastlines of the east 
(made from glacial drift and 
unconsolidated material) are 
particularly at risk of erosion 
from wave attack and it is 
anticipated that, on sandy 

coastlines, Ireland will lose 1metre (m) of land 
for every 1cm rise in sea level.12 This equates to 
approximately 300km2 of land at risk of 
inundation.  In extreme cases erosion is already 
exceeding rates of 3m per year.  

We will likely see a loss in inter-tidal habitats in 
low-lying areas (coastal lagoons and estuaries). 
Areas of the west and north including Cork 

                                                 
9 “Likely” equates to a 66-90% probability and “very likely” 
corresponds to a probability in excess of 90% (IPCC). 
10 Climate change and the cetacean community of north-
west Scotland, (2005) MacLeod C, Bannon S, Pierce G, 
Schweder C, Learmonth J, Herman J and Reid R, 
Biological Conservation 124 pages 477-483. 
11 Accessed on 10th June 2008 at 
http://www.popsci.com/scitech/article/2007-07/konrad-
steffen-global-warming-prophet?page=4 
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12 Climate Change Scenarios & Impacts for Ireland (2003) 
Geography Dept, NUI Maynooth on behalf of the EPA 

http://www.popsci.com/scitech/article/2007-07/konrad-steffen-global-warming-prophet?page=4
http://www.popsci.com/scitech/article/2007-07/konrad-steffen-global-warming-prophet?page=4


Harbour, Tralee Harbour, Shannon Estuary and 
Clew Bay are also vulnerable to increased 
flooding (Sweeney, 2008).  

The Irish climate is heavily influenced by the 
North Atlantic Ocean and as sea water 
temperatures are expected to rise ocean 
modelling predicts that there will be an increase 
in the frequency of storm surges events along 
our coasts. This translates into increased risk of 
storm damage and flooding in coastal areas. 
Rising sea levels will enhance the severity of 
these storm events (C4I, June 2008) and will 
consequently likely reduce the days when 
fishing is possible.13 

Biodiversity: An earlier Spring and the 
poleward shifts in plant and animal ranges is 
very likely linked to recent global warming14. In 
Ireland, potential impacts from climate change 
on aquatic and terrestrial ecosystems include 
the increase in migrant species, in particular, 
birds and invertebrates.  

Some animals may experience earlier breeding 
and plants will experience changes such as 
earlier bud burst and an extension of the 
growing season. Bogs are expected to be at 
considerable risk from summer drying leading to 
an increase in decomposition, a reduction in 
peat formation, more erosion and a change in 
the species composition of the habitat. Colder 
water species such as the Pollan, a critically 
endangered fish found in a number of lakes 
across the Republic and North of Ireland, may 
be at risk from rising water temperatures.15  

The Climatic Atlas of European Breeding Birds 
(Huntley et al, 2007) projects that the average 
future range of European birds will shift by 
nearly 550 km northeast by the end of this 
century as changes in climate force species to 
move to new areas. In Ireland changes are 
already visible with the arrival last winter of the 
Cattle egret, a native of the Mediterranean. This 
follows the recent colonisation of Ireland by the 
Little egret previously confined to Southern 
Europe. The study also predicts Ireland losing a 
number of bird species including the Long-eared 
owl, the Curlew and the Red grouse.16 

                                                 

                                                                                
13 Ireland in a warmer world, Community Climate Change 
Consortium for Ireland (C4I), June 2008 
14 IPCC Fourth Annual Report Climate Change 2007: 
Synthesis Report, Summary for Policymakers  
15 The Status of EU protected habitats and species in 
Ireland, (2008) National Parks & Wildlife Service (NPWS)  
16 Climate Change study predicts hazy future for Ireland’s 

Adaptation and Mitigation for Ireland17 
As climate change predictions become reality, 
there will be many environmental, social and 
economic implications. Forward planning is 
essential. Examples of recommended policies 
and practices in the key areas outlined in the 
previous section include: 

• No development within 100m of soft 
coastline, no further reclamation of estuary 
land and protection of sand dunes as natural 
barriers against erosion to minimise impacts 
from rising sea levels. In the event of 
inundation, where it is not economically 
defendable these areas should not be saved. 
However, where cities and infrastructure are 
at risk it may be economically prudent to 
protect them where possible. Major 
infrastructural developments (e.g. proposed 
redevelopment of Dublin Port) need to be 
climate proofed with reference to the most 
up-to-date projections.  

• To ensure proper treatment of wastewater 
and protection of the watercourses to which 
they outfall, low flow conditions must be 
calculated and incorporated into 
infrastructure design when new wastewater 
discharges are proposed.  

• Aquifers will become an increasingly 
important source of water as competition for 
surface water resources intensifies and 
require better protection.  

• Planning for irrigation will be required and the 
possible introduction of water charges should 
be considered. 

• Strict protection and conservation of Special 
Protection Areas for Birds and Special Areas 
of Conservation for habitats and species to 
reduce biodiversity losses 

• Water supplies will come under increasing 
pressure and proper infrastructure must be 
considered strategically, especially for the 
Greater Dublin Area. 

 
birds, BirdWatch Ireland, accessed on 26th May 2008 at 
http://www.birdwatchireland.ie/News/ClimaticAtlaspredictsc
hangestoourbirdlife/tabid/494/Default.aspx 
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17 Climate Change Scenarios & Impacts for Ireland (2003) 
Geography Dept, NUI Maynooth on behalf of the EPA  

http://www.birdwatchireland.ie/News/ClimaticAtlaspredictschangestoourbirdlife/tabid/494/Default.aspx
http://www.birdwatchireland.ie/News/ClimaticAtlaspredictschangestoourbirdlife/tabid/494/Default.aspx


Figure 4: Ensemble mean seasonal temperature increases projected for 2020s, 2050s and 2080s 

 
 
Source: Changing Shades of Green, the environmental and cultural impacts of climate change in Ireland, The Irish American 
Climate Project, March 2008 
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Figure 5: Ensemble mean seasonal rainfall changes projected for 2020s, 2050s and 2080s 

 
Source: Changing Shades of Green, the environmental and cultural impacts of climate change in Ireland, The Irish American 
Climate Project, March 2008 
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Up to now, Ireland’s climate change policy exists 
within the framework of three commitments: 1) 
the Kyoto Protocol, to which Ireland is a 
signatory, 2) the current phase of EU Emissions 
Trading System (EU ETS) and 3) the National 
Climate Change Strategy. 

Now, as the EU increasingly focuses its 
attention on environmental and energy 
challenges an important package of measures 
on climate change and renewable energy was 
unveiled by the European Commission on 23rd 
January 2008. The package embodies a major 
political commitment to address climate change 
at EU level and provides the necessary 
legislative roadmap towards so doing. 

It originated from the Commission’s energy and 
climate change package of 2007, which called 
for a 20% reduction in GHGs by 2020 compared 
to 1990 levels. If, however, other developed 
countries “commit themselves to comparable 
emission reductions” the EU would adopt a 30% 
reduction target.18 This was endorsed by the 
European Parliament and the Spring European 
Council in the same year. 

Having affirmed this plan, the European Council 
invited the Commission to come forward with 
specific proposals, resulting in the legislative 
package for post-2012 which was announced in 
January 2008. The European Council summit in 
March 2008 confirmed the climate change 
commitments and an ambitious timetable for 
adoption of the package. 

The constituents of the package include: 

• An overall Communication from the 
Commission setting out the background to the 
package, key principles and tools to deliver the 
targets; 

• A proposal amending the EU Emissions 
Trading System (ETS) Directive; 

• A proposal for a Directive on effort sharing to 
meet the EU’s independent greenhouse gas 
reduction commitment in sectors not covered 
by the EU ETS; 

• A proposal for a Directive promoting 
renewable energy; 

• A proposal for a Directive on carbon capture 

                                                 

                                                

18 Council of the European Union (2007) p.12 

and storage; 

• A 20% increase in energy efficiency and 
mandatory targets for renewables; and 

• Revised environmental state aid guidelines. 

The package, which will come into effect at the 
end of the first Kyoto Protocol commitment 
period, is ambitious both in terms of its targets 
and timetable. The President of the European 
Commission, José Manuel Durão Barroso, 
described the package as “the most far-reaching 
legislative proposals to be made by the 
European Commission for many years”.19 Helm 
(2008) compares the climate change package to 
monetary union. He also highlights its 
significance for the EU as it “defines a new role 
for the EU in the coming decades in driving 
through the de-carbonisation of the European 
economy”.20 

The EU’s target of a 20% reduction on 1990 
levels is equivalent to a 14% reduction from the 
new 2005 baseline. The proposed package 
would distribute this target between ETS and 
non-ETS sectors, which are addressed in 
separate proposals. The term “tradable sector” 
refers to sectors covered by the EU ETS. 
Member States have thus two obligations; 
European targets relating to the ETS and 
national targets relating to the domestic non-
traded sector. All Member States received the 
same target of -21% for the tradable sector, 
whilst individual targets in the non-tradable 
sector vary across a range of -20% to +20%. 

Revision of the EU ETS 
Emissions trading21 is where the government or 
perhaps an international body sets the 
maximum level of emissions allowable and then 
issues permits (either by selling them or giving 
them away) to individuals and companies who 
pollute. The permits holders can trade the 
permits between themselves and as long as the 
maximum level of emissions is enforced a price 
for carbon emerges that reflects the scarcity of 
the allowable emissions.  

 
19http://europa.eu/rapid/pressReleasesAction.do?reference
=SPEECH/08/34  
20 Helm (2008) p. 1 
21 See Social & Economic Indicators No 1 2008 here: 
http://oir12/library/pdf_docs/SEI_01_08.pdf 
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The EU ETS, which is currently in its second 
phase, was the first international trading system 
for CO2 emissions. This EU-wide policy 
instrument is central to the EU’s strategy for 
tackling climate change. The main changes 
proposed to amend the Directive22 establishing 
the EU ETS are: 

• Replacement of 27 national caps on emission 
allowances with a single EU-wide cap; 

• Greater auctioning of allowances instead of 
allocation for free; 

• Introduction of harmonised rules governing 
free allocation; 

• Redistribution of 10% of allowance auctioning 
rights from Member States with high per capita 
income, including Ireland, to those with low per 
capita income; 

• Inclusion of some new industries (e.g. 
aviation) and extending the current scope to 
include two new GHGs other than CO2; and 

• Possible exclusion of small installations from 
the scope of the ETS provided alternative 
emission reduction measures are in place. 

Member States determined the total quantity of 
allowances to be issued and how these would 
be allocated in their National Allocation Plans 
(NAPs) in phases I and II. With the proposed 
introduction of a single EU-wide cap, the 
allocation for sectors covered by the ETS would 
take place at Commission level in phase III. 
Member States would, therefore, no longer have 
specific national emissions targets in these 
sectors. 

The tradable sector includes, for example, 
energy activities and accounts for approximately 
41% of GHG emissions in the EU. It will be 
required to reduce emissions by 21% on 2005 
levels, or 60% of the overall abatement effort. 
As such, the tradable sector will carry a 
disproportionately large share of the EU’s 
emissions reduction target. The Commission 
has stated that “a larger reduction is required of 
the EU ETS sector because it is cheaper to 
reduce emissions in the electricity sector than in 
most other sectors”.23 Approximately one third of 
Ireland’s 70 million tonnes of emissions can be 
attributed to this sector. 

                                                 
22 Established by Directive 2003/87/EC, as amended by 
Directive 2004/101/EC. 
23http://europa.eu/rapid/pressReleasesAction.do?reference
=MEMO/08/34  

A major advantage of the EU ETS is the 
possibility of linking it to other emission trading 
systems internationally, thereby allowing for 
more cost-effective emissions reductions. The 
Commission is of the view that the ETS can be 
“an important building block for the development 
of a global network of emission trading 
systems”.24 The reliability and international 
credibility of the EU ETS is, therefore, crucial for 
both the ETS itself and any global network. In 
this context, the sections of the ETS proposal on 
monitoring, reporting and verification are all the 
more important. 

Full auctioning is envisaged for the power sector 
from 2013 onwards, at which point it will also be 
introduced progressively in other sectors. 
Sectors deemed to be at significant risk of 
‘carbon leakage’ (i.e. relocation of GHG emitting 
activities from the EU to third countries and 
thereby increasing global emissions) by 2010 
will, however, be exempt. The Commission is 
due to report on ‘carbon leakage’ by 2011. 

Under the proposals, the use of Clean 
Development Mechanism (CDM) credits by 
companies will be restricted in the absence of 
any international agreement. The use of credits 
from carbon sinks, such as forests, will not also 
be permissible. 

Effort sharing 
Implementation of the current proposals would 
result in burden sharing amongst Member 
States only in sectors outside of the ETS. A 10% 
reduction target compared to 2005 by 2020 has 
been set for the non-tradable sector to be 
distributed across the EU-27. A wide variety of 
small scale emitters (households, businesses, 
farmers, etc.) account for the some 60% of the 
EU’s total emissions. 

Member States have individual targets for the 
non-ETS sectors, ranging from -20% to +20% 
compared to 2005 levels. The formula is 
modified so that Member States all fall within 
this range. The reductions are based on GDP 
per capita with wealthier Member States, such 
as Ireland, Denmark and Luxembourg, obliged 
to reduce their non-ETS emissions by 20%. 

Should the EU target be increased to 30% in the 
case of an international agreement “any 
additional emissions reduction commitment 
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agreed by developed countries would be divided 
among EU Member States “in proportion to their 
share” of the target for the non-tradable 
sector”.25 

Certain EU-wide measures, such as those 
relating to energy efficiency standards, should 
assist Member States with their emissions 
reductions in applicable sectors. For the most 
part, it will, however, be at the discretion of 
Member States to develop reductions policies in 
these sectors. As such, there will be an onus on 
all Member States, including Ireland, to devise 
strategies for reducing their emissions in the 
non-tradable sector and reaching important 
decisions in this regard. 

Figure 6: European Commission Targets for GHG Reduction 
 

GHG Target:

-20% compared to 1990

-14% compared to 2005

EU ETS
-21% compared 

to 2005

Other sectors 
-10% compared to 2005

27 Member State targets, stretching from -20% to +20%

GHG Target:

-20% compared to 1990

-14% compared to 2005

EU ETS
-21% compared 

to 2005

Other sectors 
-10% compared to 2005

27 Member State targets, stretching from -20% to +20%

 
Source: European Commission DG for Energy and Transportation

The environmental guidelines for state aid, 
which also form part of the proposed package 
“will increase the ability of Member States to 
implement such measures whilst respecting the 
internal market”.26 Member States will also have 
the option of using credits from Clean 
Development Mechanism 
(CDM) projects, allowing them 
some degree of flexibility. In the 
non-tradable sector Member 
States can borrow 2% of their 
allowed emissions from the 
following year or bank excess 
emission reductions for the 
following year. 

Member States already monitor 
and report on their GHG 
emissions annually. If a 
monitoring report shows that “a 
Member State is not in 
accordance with the allowed 
amounts specified in the efforts 
sharing decision, the 
Community can launch 
infringement procedures 
against that Member State 
under Article 226 of the EC 
Treaty”, which “gives the 
Commission powers to take 
legal action against a Member State that is not 
respecting its obligations”.27 

 

                                                 
25 IIEA (2008) p. 4  
26http://europa.eu/rapid/pressReleasesAction.do?reference
=MEMO/08/34  
27http://europa.eu/rapid/pressReleasesAction.do?reference
=MEMO/08/34  

Promotion of renewable energy 
The March 2007 European Council emphasised 
the contribution renewable energy can make in 
reducing emissions, improving energy security 
and curbing projected increases in energy 
prices. The EU has now set itself a legally 
binding 20% renewables target by 2020 and a 
10% minimum target for biofuels in transport to 
be achieved by all Member States (see box 2). 
Given that the current EU share of renewables 
is currently approximately 8.5%, an increase of 
11.5% will be required to meet this target. 

Effort sharing also applies to the 20% 
renewables target. The formula used by the 
Commission requires each Member State to 
“increase renewables by 5.5% and modulated 
this to reflect GDP and early progress in 
developing renewables”.28 Ireland has been set 
a 16% target for the renewable energy share in 
2020. Whilst Ireland has the joint highest 
emissions reduction target for the non-tradable 

sector, its renewables target is at the lower end 
of the scale. Interim targets have also been set 
for the Member States. Ireland, for example, 
must achieve 25% of its national target by 2012. 
Details of how Member States intend to meet 
their targets, including sectoral targets, will be 
set out in national action plans, which will also 
facilitate monitoring of progress. 
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Box 2 - Biofuels: Solution or Swindle? 
 

There are two main Biofuel technologies.  The first 
is bioethanol, in which alcohol is distilled from a 
sugar base (such as cane, beet or corn), blended 
with petrol and burned in a modified petrol engine.  
The second is biodiesel, in which vegetable oil is 
extracted from a crop (such as rapeseed or 
sunflower) and burned in a modified diesel engine; 
or else blended with conventional diesel and 
burned in a standard diesel engine. In theory, 
since the biofuels component involves burning 
only what was grown, they are ‘carbon neutral’. 
However, additional carbon costs from growing 
and processing can negatively impact the ‘carbon 
balance’.  How much so will depend on the types 
of crop grown and the technologies involved, but 
generally biodiesel can fare better than bioethanol.  
This is because bioethanol requires fermentation 
and distillation, resource-intensive intermediary 
processes. 

Improvements in the refinery process and more 
efficient use of biomass will certainly improve the 
carbon balance of both technologies, but in any 
event, biofuels alone cannot be relied upon to 
deliver sustainable energy to the transport sector.  
Replacing the world’s current consumption of fossil 
fuels with biofuels would mean devoting at least an 
additional 22% of the vegetative capacity of the 
planet to that purpose alone. Already concerns are 
mounting over loss of biodiversity, rising food 
prices and deforestation as a result of 
intensification of biofuel farming. 

Given the uncertainty of their net environmental 
impact, policies which target the promotion of 
biofuels through subsidies and/or through targets 
can never be sure to achieve a reduction in carbon 
emissions. In response to mounting evidence of 
the unsustainability of biofuels targets, leading 
MEPs have recently called for either a reduction or 
complete scrapping of the current target of 10% 
share of biofuels in transport. 

By correctly pricing the external cost of CO2 
emissions (i.e. the environmental cost of burning 
fossil fuel not currently being paid by the 
consumer) the market will automatically encourage 
the use of the most environmentally sound 
technologies. Such an approach would be 
achieved, for example, by levying a ‘carbon tax’ 
based on the cost of CO2 emissions. To the extent 
biofuels do have a real cost advantage, the market 
price would then reflect this.  
 

 

Member States are also obliged to achieve 10% 
biofuels in transport fuel by 2020. IIEA (2008) 
suggests that this specific element of the 
package lacks flexibility. The biofuels proposal 
establishes several environmental criteria aimed 
at addressing concerns over the effectiveness 
and countering unintended consequences of 
biofuels. IIEA (2008) notes, however, that not 
everyone has been convinced by these criteria. 

The Commission (2008a) has acknowledged 
that individual Member States are best placed to 
decide which form of renewable energy they 
focus on, as all Member States will have 
different potential for different types of 
renewables. They must exhibit clear vision in 
policies on renewables not least for the sake of 
providing investors with certainty. The revised 
state aid guidelines proposed as part of the 
package include provisions on aid for 
renewables, which should assist Member States 
with achieving their targets. 

Under the proposal, Member States may count 
imported electricity from renewable energy 
towards their targets. Such imports must, 
however, operate within a system of verifiable 
“guarantees of origin” (GOs) and meet strict 
conditions. GOs will be standardised and 
transferable. Member States that have met their 
interim targets will be allowed to receive 
investment from and transfer GOs to other 
Member States. This flexibility aims to help 
Member States meet their targets more cost 
effectively by allowing for the development of 
renewable energy where costs are lower. 

Costs of the package 
The Commission’s impact assessment which 
accompanied its package of proposals 
estimates direct economic costs29 (investment, 
management and fuel costs) of 0.58% of EU 
GDP or €91bn in 2020 for the package if the EU 
meets its reductions targets internally. This 
estimate, however, “does not reflect the 
macroeconomic effect as significant benefits will 
also accrue” such as a fall in energy imports.30 
Credits from the Kyoto Protocol’s Flexible 

                                                 
29 “Direct economic costs” do not represent a net loss in 
GDP but rather “give an assessment on the amount of 
additional resources within EU GDP that need to be 
directed towards mitigation measures and renewable 
energy to achieve the GHG reduction and renewables 
targets” (European Commission. 2008b, p.7). 
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Mechanisms reduce the estimate to 0.45% of 
GDP. The Commission “considers that with the 
right design, the costs can be kept to 0.5% of 
GDP a year by 2020”.31 The impact assessment 
“estimates direct economic costs for Ireland of 
between .47 and .63% of GDP in 2020 – or 
about €1 billion by 2020”.32 The Stern Review 
estimates of ‘Business as Usual’ climate change 
are for a 5% to 20% reduction in consumption 
per head. Compared to this, the proposals 
represent very good value for money. 
Calculations were predicted on an oil price of 
US$ 55 per barrel in 2005 and US$ 61 in 2020. 
As much of the cost involved is accrued from 
switching from cheaper fossil fuels to more 
expensive renewables, the cost of implementing 
the package falls for every dollar rise in oil 
prices. 

Next steps 
The Commission package announced in 
January 2008 is still at negotiation stage. The 
conclusions of the 2008 Spring European 
Council state that “comprehensive deliberations 
by the Council, working closely with the 
European Parliament, should result in an 
agreement on these proposals as a coherent 
package before the end of 2008 and 
consequently allow for their adoption within the 
current legislative term, at the latest early in 
2009”.33 The EU is likely to want to maintain this 
timetable given that European Parliament 
elections take place in June 2009 and the 
current Commission expires in the autumn of 
2009. The United Nations Climate Change 
Conference, a major international meeting on 
climate change, scheduled for Copenhagen in 
December 2009 should offer additional 
incentives to reach agreement on the package 
as proposed by the European Council. France 
has made climate change one of its priorities for 
its EU presidency in the second half of this year.  

The Irish policy context 
From an Irish policy perspective, it is important 
to consider how the Commission’s package fits 
with current national strategies and generally 
with ongoing policy developments at national 
level. These issues are explored below. 

Kyoto commitments: The EU and its Member 
States are signatories to the Kyoto Protocol, 

                                                 
31 European Commission (2008a) 2 p.10 
32 IIEA (2008) p. 9 
33 Council of the European Union, 2008, p. 12  

under which the EU has undertaken to reduce 
average annual emissions of GHG in the EU-15 
to below 1990 levels in the five-year 
commitment period 2008-2012. According to the 
distribution of this target amongst Member 
States, Ireland is committed to limiting growth in 
GHG emissions to 13% above 1990 levels by 
the period 2008-2012. 

National Climate Change Strategy (NCCS): 
Ireland’s first NCCS ran from 2000 - 2006. The 
current National Climate Change Strategy 2007 
- 2012 is Ireland’s framework for reducing 
carbon emissions across all sectors. It 
addresses the energy supply, transport, 
residential, industrial, waste, agricultural and 
public sectors (see next section). It also 
announced the establishment of a Carbon Fund.  

According to the Strategy, domestic measures 
will account for 80% of the effort that Ireland will 
need to meet its Kyoto Protocol commitments, 
with the remaining 20% being made up by 
Ireland's use of Flexible Mechanisms. Under the 
Commission proposals 30% of the overall 
emissions reduction target can be met through 
use of Flexible Mechanisms. 

Figure 7: National targets for Ireland 
 Ireland EU-27 
Cap on emissions from 
EU ETS sectors in 2020 
compared with 2005 
levels 

n/a -21% 

National emissions target 
for sectors not covered by 
the EU ETS compared 
with 2005 levels 

-20% -10% 

Renewable energy share 
of final energy 
consumption in 2005 

3.1% 8.5% 

Target for renewable 
energy share in 2020 16% 20% 

Increase in renewable 
energy share required 
2005-2020 

13 
percentage 

points 

11.5 
percentage 

points 

Source: The European Commission Representation in 
Ireland (2008)34 
Ireland’s target under the Commission’s January 
2008 package was unknown at the time of 
producing the NCCS as it predates the package. 
The NCCS has a single national climate change 
target whereas the Commission package 
effectively proposes two targets; one determined 
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at EU level for the ETS and another for the 
domestic economy, i.e. the non-traded sector. 
Significantly, the EU proposals essentially divide 
the Irish economy into two distinct sectors with 
specific targets for each. This focuses 
government policy on sectors with intractable 
difficulties in reducing emissions, such as 
transport and agriculture, which together make 
up over 70% of non-traded sector emissions. At 
the same time emissions reductions accruing 
from increasing the penetration of renewables in 
the power generation sector would no longer be 
calculated in Ireland’s emissions inventories. 

From a policy formulation perspective, it should 
be remembered that the EU’s reduction target 
could potentially be 30% by 2020. As such, it is 
reasonable to use this target as a working 
assumption for the NCCS post-2012. The knock 
on effect of such an increase in Ireland’s target 
would only serve to heighten the scale of the 
emissions reduction challenge. As governments 
have direct responsibility for emissions in 
agriculture and transport, focusing on these non-
ETS sectors will be all the more important in the 
post 2012 national strategy period. 

The use of carbon sinks is not allowed in the 
current Commission proposals. In the current 
NCCS, however, carbon sinks, including 
forestry, account for approximately 2.08 million 
tonnes of Ireland’s “distance to target” annually. 

Programme for Government: The 2007 
Programme for Government contains a target of 
a reduction of 3% per year on average in GHGs. 
It has been stated that “the Current Programme 
for Government target, -3% per annum, equates 
to -13% on 1990 levels by 2020”.35  

It also makes commitments to introduce a 
‘carbon budget’36 and consider the introduction 
of a carbon tax, which is currently being 
undertaken by the Commission on Taxation 
established in February 2008. The exclusion of 
small installations from the ETS will only be 
permissible provided alternative compensatory 
measures are in place, making a carbon tax an 
important consideration.  

White Paper on Energy: This White Paper sets 
out the energy policy framework for the period 

                                                 

                                                
35 IIEA (2008) p. 8, IIEA (2008) uses the 2006 levels of 
emissions as a proxy for emissions level in 2007 and 
reduces by 3% per year. 
36 The first carbon budget was presented by John Gormley, 
Minister for the Environment, in December 2007. 

2007 – 2020. Many of the underpinning strategic 
goals would dovetail with the general thrust of 
the EU’s proposals. These include addressing 
climate change by reducing energy related GHG 
emissions and accelerating the growth of 
renewable energy sources. In its response to 
the package, the Government stated that “the 
proposed share for Ireland of the renewable 
energy effort at 16% of final energy consumption 
is broadly in line with the Government’s own 
national target” which are set out in the Energy 
White Paper of 2007.37 This target is to achieve 
15% of electricity consumption on a national 
basis from renewable energy sources by 2010 
and 33% by 2020. In addition to benefits such 
as security of supply, increasing the use of 
renewables specifically in non-ETS sectors will 
assist the achievement of both the targets for 
renewables and emissions reductions. 

Consultation on a 1st National Energy 
Efficiency Action Plan: Energy efficiency is an 
important aspect of reducing carbon emissions. 
This plan sets out a path to achieving a 20% 
reduction in energy demand across the Irish 
economy by 2020. Another of its functions is 
serving as Ireland’s response to the 
requirements of the Energy End-Use Efficiency 
and Energy Services Directive (ESD). This 
Directive requires action plans from Member 
States outlining how they will achieve energy 
efficiency savings of 9% by 2016. The plan 
highlights that that both the Energy White Paper 
and the Programme for Government contain the 
commitment to achieve the EU 20% energy 
savings target by 2020 as set in the EU’s energy 
efficiency action plan, with a further indicative 
target of 30% having been set. It is important to 
note that energy savings from the ETS sector 
will not count towards Ireland’s national target 
for the non-tradable sector. 
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There are two distinct concepts of climate 
change cost: Adaptation and Abatement. 

Cost of Adaptation 
Adaptation is the process whereby countries 
and their economies adapt to the effect of 
climate change. The costs of adaptation include 
amongst others, the costs of increased coastal 
and flood defences, the cost of recovery from 
additional extreme weather events, the cost of 
adapting buildings to climate change and the 
cost of adapting land to new uses.   

It is likely that the cost of adaptation will rise 
more than proportionally with the temperature as 
buildings will need to be replaced to endure 
more extreme weather and some areas may 
have to be abandoned entirely due to flooding or 
desertification.  

Studies such as the Stern Review, Tol (2002) 
and Nordhaus and Boyer (1999) have shown a 
loss of global GDP of between 0% and 11% 
depending on the rise in temperature. There are 
considerable assumptions involved in making 
these calculations and thus the accuracy of the 
results are questionable. However, there is a 
broad consensus that climate change will have a 
negative effect on global output.  

Social Cost of Carbon 

The social cost of carbon (SCC) is the total 
economic cost of emitting additional greenhouse 
gases. It is usually estimated as “the net present 
value of climate change impacts over the next 
100 years (or longer) of one additional tonne of 
carbon emitted to the atmosphere today”.38 It 
can be considered the marginal global damage 
costs of carbon emissions. It is of course difficult 
to calculate but the British Government uses a 
range £35 to £500 per tonne depending on 
when it is emitted.39  

Cost of abatement40 
Abatement is the process of either limiting the 
rise of or reducing greenhouse gas emissions in 
order to limit the rise in temperature and thus 
reduce the effects of climate change. The cost of 
abatement depends on a number of factors 
including:  

                                                 
38 DEFRA(2005) p ii 
39 ibid p xi 
40 This section summarises part of Llewellyn (2007) 

• the target level of greenhouse gas emissions 
in the atmosphere – the lower the target the 
higher will be the abatement costs; 

• and the assumed rate of technological 
change – if the assumed rate of technological 
change is high there will be less cost in 
waiting to introduce abatement measures  

Thus the balance between abatement and 
adaptation depends on these factors, as does 
the choice of abatement policies. The best 
policies would reduce carbon emissions 
substantially, but at a cost lower than the costs of 
adaptation. It is desirable for the marginal cost of 
abatement to be equal to the Social Cost of 
Carbon (see previous section) so that abatement 
policies are efficient.  

There are estimates of the cost of different 
abatement policies. McKinsey (2007) estimates 
the cost of abatement for a range of policy 
options for the United States of America. It found 
that 40% of policies could be achieved at a 
negative marginal cost i.e. they represent an 
overall benefit to society. More research is 
needed in Ireland on the marginal cost of 
abatement policies to inform policymakers on the 
differences between various abatement policy 
options as well as their comparison to the social 
cost of carbon.   

Abatement policies  
There are many ways to reduce the level of 
GHGs emitted and these imply a broad range of 
costs. Planting trees, expanding the use of 
renewable energy and energy saving and 
efficiency measures are the main abatement 
policies and are all to be used in some form in 
Ireland. However, how precisely the policies are 
structured remains an open question. To answer 
this question a price for greenhouse gas 
emissions must be established. If this price is 
added to the cost of goods and services, then the 
market will automatically work to reduce 
emissions.  

Carbon taxes and emissions trading are market 
based solutions to find the price of greenhouse 
gas emissions. A carbon tax is in essence a tax 
based on the amount of greenhouse gases 
emitted. The tax should be set so as to reduce 
the amount of emissions to a level consistent with 
minimising the risk of climate change. Similarly 
emissions trading increases the cost of emitting 
carbon by the price of the permit. 

When these mechanisms are both employed 
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perfectly, there is no difference between a carbon 
tax and emission’s trading for a given level of 
emissions. The price of a carbon permit and the 
carbon tax will be the same. However, difficulties 
in setting (and afterwards changing) the level of 
the carbon tax to match the wanted level of 
emissions lead some to believe that emission 
trading is the better system to control emissions. 
However, emission trading also has it problems 
including verifying emissions and transaction 
costs. Ireland is set to pursue both policies with 
the EU’s Emission Trading System (ETS) and the 
Commission on Taxation examining the 
possibility of introducing a carbon tax. For the 
carbon tax to work it should be applied to all 
sectors outside those in the ETS41 with few 
exemptions.  

Costs in Ireland 
In the first section the effects on Ireland of 
climate change were outlined. However, there 
has been little research on the potential 
economic impact on Ireland of such changes. In 
terms of adaptation costs, the agriculture sector 
would probably be the worse affected as farmers 
had to adapt to different growing seasons and 
different crops. Increased coastal and river 
flooding would involve substantial costs both in 
recovery after flooding and prevention. A rise in 
temperature would however reduce heating bills 
in winter. Overall, the actual impact and the 
costs of those impacts are uncertain and there is 
little Irish specific research on these costs. 
Therefore the following sections will concentrate 
on the cost of abatement measures in Ireland.  

Ireland, as a signatory to the Kyoto protocol and 
a member of the EU, is committed to reduce its 
greenhouse gas emissions. As it is currently 
emitting more that its Kyoto target it must either 
reduce emissions or use Kyoto mechanisms to 
offset its emissions with savings elsewhere, 
usually in developing countries. This section 
examines the cost of the current abatement 
measures that the Irish government has planned 
as outlined in the National Climate Change 
Strategy 2007-2012. 

 

                                                 
41 If the carbon tax applied to sectors covered by the EU 
ETS then while emissions in Ireland would be reduced at a 
cost to Irish businesses, overall emissions would not be 
reduced as the emission reduction would be sold as 
permits to other EU companies. See Tol (2007). 

Figure 8 – Average Annual Emission 
Projections and Targets for Different Sectors, 
2008-2012 (million tonnes CO2 equivalent) 

Sector No 
intervention NCCS Differe

nce 

Energy   20.1 16.2 -4.0 
Transport   15.1 12.8 -2.3 
Residential   7.2 6.7 -0.5 
Industry & 
Commercial   14.4 13.2 -1.2 

Agriculture   20.0 17.6 -2.4 
Waste   3.0 1.8 -1.2 
Sub - total 79.8 68.3 -11.5 
Carbon Sinks - -2.1  
Total   79.8 66.2  
Distance to 
target 16.8 3.2  

Source: National Climate Change Strategy 2007-2012 

Energy Supply 
Ireland’s energy supply sector is projected to 
emit an average of 20.1 MtCO2eq42 annually for 
the 2008-2012 period without any intervention. 
By increasing renewable energy generation and 
modernising the gas network approximately 1.36 
MtCO2 a year are saved. Furthermore the use of 
the Emissions Trading Scheme is expected to 
reduce the sectors emissions by an additional 
2.6 MtCO2eq per year. 

There are two main costs involved for the energy 
sector: (a) the cost of generating additional 
electricity from renewable sources rather than 
fossil fuels and (b) the costs involved in adjusting 
to the emission trading scheme.   

Renewable energy 

The current target is to produce 15% of Ireland’s 
electricity from renewable sources in 2010. In 
2005, 8% of Ireland electricity was generated by 
renewable energy mainly hydro and wind.  
Expanding to 15% by 2010 and 33% by 2020 
will involve substantial investment. Most of this 
investment will be in wind power. There was 745 
MW43 of wind power installed at the beginning of 
2007 and a further 35 wind farms with 471 MW 
had signed connection agreements with Eirgrid44 
(the controller of the national grid). These should 

                                                 
42 Million tonnes of CO2 equivalent.  
43 MW – MegaWatt per hour.   
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come online before 2010. A further 216 
applications with 3,233MW of generation 
capacity were pending at the beginning of 2007. 

The costs per MW of installing wind turbines 
varies but is approximately €1.3 million45 and 
thus the planned investment in wind in Ireland is 
approximately €612 million for those with 
connection agreements and over €4 billion for 
those with applications pending. 

However, as wind does not blow at all times 
there has to be significant generation capacity 
from alternative fuels available in these 
instances and this involves having oil and gas 
based electricity plants available. In addition, 
interconnectors between Britain and Ireland 
allowing for electricity imports and exports are 
also needed at significant investment costs of 
perhaps €500 million.46. 

Emissions Trading Scheme 

The government has agreed with the EU the 
total CO2 emissions allowable from certain 
installations for the period 2008-201247. The 
allocations to Ireland’s energy sector (tradeable 
permits allocated to various incumbent power 
generators) means that the sector must reduce 
emissions by approximately 2.6 MtCO2eq 
annually or buy permits from other companies 
outside Ireland.  

The cost of a permit is expected to average 
around €2848 per tonne of CO2 for the 2008 to 
2012 period and thus cost Irish energy 
generators approximately €72.8 million per 
annum. However, if the current generators 
improve their generation efficiency or change the 
fuel mix of generation it will be possible to 
reduce emissions and thus avoid buying permits. 
If they reduce emissions enough they will be 
able to sell carbon permits and perhaps make a 
profit.  

However, as uncertainty surrounding the future 

                                                 
45 http://www.dcmnr.gov.ie/NR/rdonlyres/4BC03994-0D78-
4E86-A6FB-308889829988/0/windinformationMX05.doc. 
The cost of offshore wind turbines is probably double this 
estimate and thus as some of the applications are offshore 
the estimates are probably on the low side.  
46 Noel Dempsey Vol. 625 No. 6 Thursday, 19 October 
2006 
47 The EU ETS only covers CO2 emissions and not other 
greenhouse gas emissions.  
48 See Carbon Permit futures 
http://www.eex.com/de/Marktinformation/Emissionsrechte/
Emission%20Futures%20%7C%20Terminmarkt#CER 
[accessed on 27 May 2008]  

operation of the ETS has been dispersed by the 
current EU proposals, which include greater use 
of auctioning, companies have stronger 
incentives to invest in cleaner technologies.  

Transport 
The transport sector has increased its 
greenhouse gas emissions faster than all other 
sectors since 1990. Changes to government 
policy are expected to reduce average annual 
emissions in 2008-12 by 2.3 MtCO2eq. This is to 
be done by, inter alia, technology improvements, 
biofuels, modal shifts and traffic management.  

Over €34 billion is planned to be spent between 
2006 and 2015 on Transport 21. These 
measures include new roads, better public 
transport and incentives to encourage modal 
shift to cycling or walking.  About €18 billion is to 
be spent on public transport initiatives however 
the reductions in carbon emissions due to this 
investment are small estimated to be 
approximately 0.5 MtCO2eq annually. While 
investing in roads is designed to ease 
congestion and make journey times shorter, thus 
reducing carbon emissions, it can also increase 
demand for road use and create more journeys. 

The government plans to give tax relief of €200 
million in order to encourage producers to 
produce biofuels and meet the EU’s, biofuel 
target. The relief is estimated to lead to 270,000 
tCO2eq reduced annually. This equates to 
approximately €150 per tonne of emission 
reduced. This is expensive given the cost of 
carbon permit is currently approximately €26 a 
tonne however, could be justified as Ireland has 
a commitment to the EU biofuel target and could 
face penalties if it missed it. Without subsidies or 
an equivalent policy instrument, the biofuels 
target may not be met.  

In Budget 2008 the government announced 
changes to both motor tax and Vehicle 
Registration Tax that base these taxes on the 
amount of CO2 cars emit. These changes are 
supposed to be revenue neutral while 
incentivising drivers to purchase less polluting 
cars.  

Residential 

 
19

Residential emissions in 2006 were 7.3 
MtCO2eq already above the projected annual 
average for 2008-12 without intervention. This is 
likely to mean that the emissions savings from 
new building regulations and the Building Energy 
Rating (due to come in fully in 2009) will not be 

http://www.dcmnr.gov.ie/NR/rdonlyres/4BC03994-0D78-4E86-A6FB-308889829988/0/windinformationMX05.doc
http://www.dcmnr.gov.ie/NR/rdonlyres/4BC03994-0D78-4E86-A6FB-308889829988/0/windinformationMX05.doc
http://www.eex.com/de/Marktinformation/Emissionsrechte/Emission Futures %7C Terminmarkt#CER
http://www.eex.com/de/Marktinformation/Emissionsrechte/Emission Futures %7C Terminmarkt#CER


fully realised. However, the rising cost of oil and 
gas since the projections were made, reducing 
demand, and the slower rate of household 
formation that would be expected from a slower 
economy may also have the effect of reducing 
emissions.  

The main emissions from the household sector 
are from heating. The government, through its 
Greener Home Scheme, hopes to reduce the 
amount of emissions by householders changing 
to non-fossil fuel energy sources, such as heat 
pumps, solar panels or wood chip burners and 
increasing the insulation and other remedies in 
homes to prevent heat loss. The cost of the 
Greener Home Scheme is €47 million and the 
estimated reduction in emissions is 37,000 tCO2 
annually. If we assume a 30 year lifespan for the 
new renewable heating systems this investment 
should save 1.1 million tonnes over its lifetime at 
a cost of €43 per tonne. This is above the cost of 
carbon currently however, adding in consumer 
savings on heating bills, the overall cost benefit 
ratio is probably positive.  

The government also intends to introduce a 
minimum energy standard for light bulbs to 
promote the use of low energy light bulbs. Due 
to EU concerns, the plan is currently on hold but 
in the meantime the government intends to 
introduce a levy on incandescent light bulbs to 
promote the move to low energy light bulbs.  

Industry, Commercial and Services 
The NCCS envisions a 1.2 MtCO2eq annual 
reduction in emissions in this sector from the 
projected level. Half of this drop is from the EU 
ETS and half from a combination of the 
deployment of alternative energy and combined 
heat and power, new building regulations, new 
regulation of F-gases and energy efficiency 
measures.  

The Department of Communications, Energy 
and Natural Resources has produced a report49 
which shows that there is a potential 24% energy 
saving available by deploying energy efficient 
technology and processes. This would lead to a 
reduction of 3.4 MtCO2eq in these sectors by 
2020. The report concludes that these savings 
can be achieved in an economic way and the 
benefits far outweigh the costs.  

Emissions reductions from the EU ETS will be 

                                                 
49 Department of Communications, Energy and Natural 
Resources (2007)  

mostly born by the cement industry. If steps to 
reduce emissions from this sector are not taken 
it will cost the industry about €17 million per year 
based on current permit futures. A decrease in 
demand for cement due to a slowdown in 
construction will also reduce emissions.  

Agriculture 
Agriculture is the biggest sectoral contributor to 
GHGs in Ireland. Most of its emissions are not in 
the form of carbon dioxide but arise from enteric 
fermentation in animals (Methane), management 
of manures and agricultural soils (Nitrous Oxide).  

The decoupling of support for farmers from 
production in the Common Agricultural Policy 
(CAP) reforms is expected to reduce emissions 
by 2.4 MTCO2 eq. annually. This is because 
production is due to fall as price and other 
supports are removed. However, recent 
increases in the price of foodstuff globally may 
increase production and the emission reductions 
expected from the changes in CAP may not 
arise. The cost of these measures to Ireland are 
included as part of CAP reform.  

The agriculture sector is also important in 
underpinning changes in other sectors. The 
agriculture sector needs to produce the crops 
that go into biofuels and in addition new forests 
will lead to a further 2.08 MtCO2eq. of carbon 
been sequestered in carbon sinks. The 
government currently has a target of 20,000 
hectares of afforestation annually. In 2007, 8,000 
ha was planted with forests. The cost to the 
exchequer of the afforestation programme was 
€70 million in 2007 (this includes payments to 
farmers who previously planted land with trees). 

Waste 
The NCCS envisions a 1.2 MtCO2eq annual 
reduction in greenhouse gas emissions from the 
waste sector. This will be achieved by landfill 
gas capture and diversion of biodegradable 
waste from landfill. The cost of diverting waste 
from landfill will be paid by the end user in line 
with the polluter pays principle through landfill 
and waste collection fees. The introduction of 
pay by use charges has helped to encourage 
recycling and waste reduction.  
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The waste will be diverted in two main ways by 
recycling and by incineration. While incineration 
increases carbon emissions directly, it can, if 
used to create electricity and heat, substitute for 



electricity and heat produced by fossil fuels and 
thus reducing overall emissions.50  

Kyoto Mechanisms 
The Kyoto agreement also allows for carbon 
offsetting. This means that if a country cannot 
meet its target it can use what are known as 
Kyoto Mechanisms. Countries can pay to reduce 
emissions in developing countries at a lesser 
cost than reducing emissions in their own 
countries. 

Budget 2007 set aside a carbon fund of €270 
million for the purchase of carbon credits so 
Ireland can meet its Kyoto commitments. The 
National Treasury Management Agency (NTMA) 
is the organisation that will buy carbon credits on 
behalf of the Irish State. It can decide the best 
projects to invest in developing countries. A total 
of 3.6 MtCO2eq annually will need to be 
purchased. At the current expected price of €28 
a tonne for carbon in the EU ETS this will cost 
Ireland €504 million over the period. Supporting 
projects in less developed countries may reduce 
the cost per CO2 tonne.  

Future Costs of Reducing Emissions 
The Commission’s proposals, as outlined in the 
previous section, mandate a 20% reduction in 
carbon emissions from 1995 levels in the sectors 
not covered by the Emission Trading System. 
Thus collectively the agriculture, transport, waste 
sectors and the non-electrical energy use part of 
the residential and commercial sectors have to 
reduce emissions by 20%.  

These sectors are responsible for approximately 
two thirds of Ireland’s greenhouse gas 
emissions. The transport and agriculture sectors 
together were responsible for 47.3% of Ireland’s 
GHG emissions in 2006. In addition, the 
transport sector was responsible for 60% of the 
rise of GHG emissions between 1990 and 2006. 
Figure 9 shows the sector divisions of current 
non-ETS emissions, as well as, the emissions 
reductions necessary to achieve the 20% 
reduction if each sector shares the reduction 
burden equally. The challenge is to reduce 
emissions in a cost effective and equitable 
manner.  

 

                                                 
50 This depends to some extent on the makeup of the 
waste and the energy transformation efficiency of the 
incinerator.  

Figure 9: Non-ETS Emissions by sector 2005 
(million tonnes CO2 equivalent) 

Sector 2005 
2020 – 
Equal 

Burden 
Sharing 

Emission 
Reduction 

Needed 

Commercial 

and Industry 

7.13 5.70 1.43 

Energy 

generation  

1.60 1.28 0.32 

Transport*  12.30 9.84 2.46 

Residential  7.38 5.91 1.48 

Agriculture  18.76 15.00 3.75 

Waste  1.97 1.58 0.39 
Total non-
ETS 49.13 39.31 9.83 

Source: Oireachtas Library & Research Service 
calculations based on the National Allocation Plan for 
ETS.  

*Note that for Transport, changes to ETS Phase 3 will 
mean that aviation falls under ETS, making this 
estimate problematic. 

One barrier to this is the transport sector. The 
ESRI in the Medium Term Review 2008-2015 
estimate that emissions from transport will 
increase by 4.8 MtCO2eq even with the 
imposition of a carbon tax. If Ireland cannot 
control its emissions from transport the burden 
will fall heavily on the residential, agricultural and 
commercial sectors. These sectors will have to 
reduce emissions by 40% if emissions from 
transport are not controlled. 

The additional 9.8 MtCO2eq needed to meet the 
reduction target cannot be met by Kyoto 
mechanisms or carbon sinks under the 
Commission’s current proposals. Domestic 
measures must be taken.  
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It is unknown what further measures will be 
taken to reduce GHG emissions in the non-ETS 
sector.   



This section of the Spotlight on Climate Change 
provides an overview of the implications of 
climate change for competitiveness and 
highlights the opportunities that it presents. It 
also looks at countries that are leaders in 
environmental markets. This section also 
describes policy initiatives that support Ireland’s 
efforts to join this group of nations. The section 
concludes with a description of the challenges 
and possible market opportunities resulting from 
climate change for Irish based firms in key 
sectors.  

Implications for Competitiveness 
The implications for competitiveness can be 
viewed from two opposing points of view. One 
views the demands of environmental regulation 
as a barrier to enterprise while the other sees 
opportunities for competitiveness improvements. 
These opposing arguments have been referred 
to as the ‘race to the bottom hypothesis’ and the 
‘Porter hypothesis’.  

The ‘Race to the Bottom’ Hypothesis 
The belief that environmental regulation will lead 
to ‘industrial flight’ or ‘carbon leakage’ whereby 
industry will move from regions and countries 
with high environmental standards to those 
without has been referred to as the ‘race to the 
bottom’ hypothesis.  

It is argued that a free movement of production 
factors means that national regulations, which 
lead to rising costs for firms and to a competitive 
disadvantage, force them to move to less 
regulated areas.  

However, the empirical evidence does not 
appear to support this thesis. Regarding the 
expected decline in competitiveness by 
environmental policy the race to the bottom 
hypothesis suffers from several questionable 
assumptions. It assumes that environmental 
regulations impose costs for producers that 
affect location, regardless of differences in 
labour productivity. It also assumes that 
governments react exclusively to the 
preferences of international capital, ignoring the 
preferences of voters and interest groups.51  

“The race to the bottom hypothesis not only 
overestimates the importance of environmental 
costs and the differences in regulatory costs but 

                                                 

                                                

51 Janicke and Jacob (2005) p 182. 

also the general roles of prices, thereby ignoring 
the role of innovation in global competition”.52 

In a review of these issues, Hitchens found that 
while evidence of ‘dirty’ industry migration 
exists, it was not possible to conclude that that 
the cause was environmental policy.53   

The Porter Hypothesis  
Porter and van der Linde (1995) argue that a 
strict environmental policy can improve the 
competitiveness of firms and sectors. A key 
focus of the Porter hypothesis is that industry 
will respond to regulation with innovative 
solutions which lead to a competitive advantage.  

This may occur under different circumstances. 
For example, a competitive advantage may be 
achieved in cases of a strict environmental 
policy which leads to the development of 
technologies in response to the creation of 
standards and pollution targets. This will lead to 
the development of new abatement 
technologies. These technologies will often be 
external to the pollution causing firm or sector. 
One example is the development of catalytic 
extraction processes in the US.54   

Second, strict environmental policy might lead to 
innovation in the polluting industry itself which is 
able to compensate or even over compensate 
for the costs of adaptation. This relates to the 
existence of considerable inefficiencies in 
production. Empirical evidence supports this 
explanation and Porter suggests that the reason 
for this is that both regulator and enterprises 
often have a static view when evaluating the 
expected cost of compliance. Strategies for 
environmental protection are usually developed 
on the basis of given technologies, products and 
preferences, instead of being oriented to the 
potential of future innovation.55  

Porter argues that policy makers should choose 
instruments that stimulate innovations which are 
capable of taking advantage of the potentials of 
technologies rather than stimulating the diffusion 
of existing technologies.  

The Porter hypothesis is supported by 
experience of the ‘pioneer’ nations in 
environmental policy. These pioneer nations are 

 
52 Janicke and Jacob (2005) p 183. 
53 Hitchens (2001) p 4 
54 Porter and van der Linde (1995) p 101 
55 Janicke and Jacob (2005) p 183. 
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those that led the reform of environmental 
policies and include Sweden, USA, Finland, 
Japan and Denmark.  

“They are the paramount protagonists of the 
development of international environmental 
policy. While environmental policy is mainly 
based on technologies, they are at the same 
time supporters of global ecological 
modernisation. It is these pioneers which 
pushes technology based measures for 
environment protection. For these countries the 
competition on quality which is based on 
innovation, rather than competition on costs, 
seems to be the primary push”.56  

While the debate on the question of whether a 
pioneering role in environmental policy 
influences the competitiveness of firms, sectors 
or nations is ongoing, a number of empirical 
studies support the Porter hypothesis. While 
they are not able to present a causal 
relationship, they have shown that an ambitious 
environmental policy does not harm 
competitiveness.57 

Furthermore, the Global Competitiveness 
Rankings show a very high correlation between 
ambitious environmental regulation and a 
nation’s competitiveness, suggesting that while 
a causal relationship may not exist, a least the 
two are ‘compatible, if not mutually 
reinforcing’.58  

ESRI’s Competitiveness Effects of 
Environmental Tax Reform study assesses the 
implications of environmental tax reform on 7 
EU member states and comes to broadly similar 
conclusions.  

it adversely 

                                                

Debate over costs  
There are examples where the level of 
regulation has had a negative impact on 
industrial sector. Hitchens highlights a study by 
Repetto which examined the impact of 
environmental regulation across fifty sectors. 
Repetto found that there is no evidence that 
superior environmental performance puts firms 
at a market advantage or that 
affects their market performance.59  

Estimates of costs for environmental protection 
expenditures, that is the cost of keeping CO2 

 

sts were $4 to $5.50 per ton of 

ded, estimates of 
damage rise to 20% of GDP.  
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                                                56 Janicke and Jacob (2005) p 184. 
57 Janicke and Jacob (2005) p 184. 
58 Esty and Porter (2000) 
59Hitchens (2001)  

equivalent concentrations in the range of 450 - 
550 parts per million (PPM) are about 2% of 
global GDP, depending on various estimates.60 
These costs can be considered as the costs of 
compliance, and research by Morgenstern et. al. 
shows that other studies that point to high costs 
for environmental protection can be viewed as 
an overstatement of actual costs. This research 
is backed up by Porter and others. For example, 
in the pulp and paper sector, a sector which has 
high pollution expenditures, initial estimates for 
compliance were $16.40 while actual 
compliance co
production.61  

To put this in context, the Stern Review 
estimates the costs in the range of -1 to +3% 
this the cost of addressing the threat of climate 
change and does not include the cost of 
addressing all other environmental problems, 
with the overall risks and damages due to 
climate change at a minimum of 5% per annum 
and if wider effects are inclu

Lead Markets and creating policy
supports for environmental innovations  
If Ireland wishes to join the group of innovators 
and leaders in environmental friendly 
technologies one area tha
becoming a lead market.  

A lead market is the country that introduces an 
innovation that subsequently is adopted 
worldwide. Lead markets are characterised by 
high per capita income, demanding and 
innovative buyers, high quality standards, 
political pressure for change and flexible, 
innovation-friendly fram
producers and users.62  

Lead markets are not only related to potential 
first mover advantages, they can also attract 
foreign investors for environmental friendly 
technologies, thus creating opportunities 
Ireland’s foreign direct investment strategy.  

In terms of environmental technologies, lead 
markets have the same cha
described above, but in addition: 

• consumers in these markets have higher t

 
60 Morgenstern, Pizer, and Shih (2001) 
61 Porter and van der Linde (1995) 
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62 Janicke and Jacob (2005) 



• are accompanied by political intervention in 
the market.63  

Policy intervention in the Irish case includes the 
strategy of Sustainable Energy Ireland (SEI), 
which supports emerging companies in the 
sustainable energy sector through grant funding 
and funding for management training.   

The Government’s Strategy for Science, 
Technology and Innovation64 (STI) sets out 
further areas of state support that seek to take 
advantage of opportunities from climate change. 
This has a dual purpose to both assist Ireland in 
meeting climate change targets and to develop 
expertise in markets created by climate change. 
These include investment programmes for 
renewable energy sources and examination of 
pollution controls. 

To act as a spur for environmental technologies 
the Government has a green procurement policy 
and targets for GHG emissions are laid out in 
the National Climate Change Strategy. 
Components of this include requirements for the 
Office of Public Works to convert heating in 
state buildings to biomass burners.  

The Government is also committed to 
developing a Sustainable Transport Plan which 
is currently the focus of a public consultation 
which closed in mid May. The completed action 
plan is expected in September.  

Finally, under the climate change strategy, a 
Green Public Procurement Policy which was to 
be completed by 2007, but has yet to be made 
public, will “underline how high environmental 
standards must be an integral element of value 
for money across the whole range of public 
purchasing”65  

To conclude, policy strategies, aiming at the 
creation of markets for environmental 
innovations can build on three different 
approaches: 

1) The improvement of the infrastructure for the 
supply of environmental innovations – such as 
investment programmes run by SEI and the STI 
strategy.  

2) The safeguarding of demand by means of 
environmental policy, such as the Green 
Procurement Action Plan.  

                                                 
                                                63 Janicke (2002)  

64 Government of Ireland (2006) 
65 (Government of Ireland, (2007) 

3) The utilisation of transfer mechanisms to 
speed up the diffusion of policy innovations into 
other countries: e.g. setting a standard within 
Europe on a particular environmental regulation.  

In relation to 3) above Ireland is, due to its small 
size, a technology taker. It might, however, 
develop some niche sectors where it can build 
an international reputation, e.g: wave/tidal.  

Opportunities for Key Sectors of the Irish 
Economy  
Environmental regulation can be seen as 
creating opportunities for innovation as opposed 
to barriers to markets. As an example, we can 
look at how the introduction of restrictions on 
airport noise in the UK led Rolls Royce to 
develop quieter engines. When similar 
regulations were introduced in the United 
States, Rolls Royce had a competitive 
advantage for aero-engines in the United States 
as they were significantly quieter than their 
competitors.66  

This section will describe briefly the markets that 
are emerging as climate change and 
environmental concerns grow, as well as 
examining the climate change challenges for 
key sectors of the Irish economy.  

Environmental Good and Services  
The Environmental Goods and Services (EGS) 
sector is defined as the industry ‘consisting of 
activities which produce goods and services to 
measure, prevent, limit, minimise or correct 
environmental damage to water, air and soil, as 
well as problems related to waste, noise and 
eco systems’.67 The OECD group them under 
four categories as shown in Figure 10 below. 
Focusing on these areas may help Ireland’s bid 
to join the pioneer group as leaders in 
environmental technologies, goods and 
services.   

Competitiveness exposure for key Irish 
sectors 
Research by investment bank Lehman Brothers, 
highlights sectors that potentially face 
competitive risks as the result of climate change 
regulations in the EU particularly the EU 
Emissions Trading Scheme. In this section, 
based on the trade intensity of the sector, we 
look at two key sectors for Ireland which face 

 
66 Hitchens (2001) 
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67 OECD (2005)  



particular challenges in responding to climate 
change; the chemicals sector (50% of 2006 
exports) and food and drink sector (10% of 2006 
exports).  

Figure 10 –OECD Classification of 
Environmental Goods and Services 

Source: OECD (2005)  

Chemicals and Pharmaceuticals Sector 
Lehman Brothers rate the competitiveness 
exposure of the chemicals and pharmaceuticals 
sector as ‘medium’.68  

Chemical manufacturing processes lead to the 
emission of the full range of GHGs. However, 
given that the demand for chemicals is, in 
general, price inelastic manufacturers will be 
able to pass on regulatory costs to consumers.  

In terms of the potential for new products and 
markets, the chemical sector is responding with 
goods and services that may offer customers 
opportunities to lower their own emissions and 
environmental inputs. For example, new 
cleaning products for the textiles industry can 
                                                 

                                                

68 Lehman Brothers (2007b) 

reduce energy consumption by 60% and water 
usage by 40%.69  Also, as the chemical sector 
plays a key role in material development 
Lehman Brothers expect that demand for lighter 
materials for the auto and aircraft sector will 
create opportunities for the chemical sector. 
New materials for building insulation also 
represent an opportunity for the chemical sector.  

In terms of pharmaceuticals, expectations for 
‘population disruptions from changing weather 
patterns and flooding’ and diseases present 
opportunities for firms with a focus on research 
in ‘diseases of the developing world’. They 
identify firms such as GSK and Novartis, which 
have operations in Ireland.  

The Food and Drink Sector  
Lehman Brothers are less positive for the food 
production sector. While not large emitters in the 
processing stage, the production of inputs in the 
Irish agricultural sector are 16 times more GHG  
intensive per unit of GDP than the rest of the 
economy  

This sector faces several challenges. The rush 
l production has put pressure on global 
ices leading to increased costs. 

Furthermore, increases in transport costs due to 
rising energy costs puts further pressures on 
margins in a sector where margins are already 
narrow.  

to ethano
food pr

Consumer concerns over ‘food miles’ also 
impacts the sector. However, this could benefit 
Irish manufacturers whose largest market is the 
UK. Many food retailers have plans which aim to 
source more foods from Britain and Ireland.70  

 
69 Lehman Brothers (2007a) 
70 Lehman Brothers (2007b) 

Pollution Management Cleaner technologies and 
products  

Goods that help: 

Control air pollution; 

Manage wastewater and 
solid waste; 

Clean up soil surface 
water and groundwater; 

Reduce noise and 
vibrations; and  

Facilitate environmental 
monitoring, analysis and 
assessment. 

Goods and services that are 
intrinsically cleaner or more 
resource-efficient than 
available alternatives. 

For example, solar 
photovoltaic power plant is 
fundamentally cleaner than a 
coal fired one. 

Resource Management  Environmentally, 
preferable products 

Goods that are used to 
control indoor pollution, 
supply water, or to help 
manage farms, forests or 
fisheries sustainably. 

Products that cause 
significantly less 
environmental harm at some 
stage of their life cycle than 
alternative products that 
serve the same purpose. 

Examples include improved 
solid-fuel cooking stoves and 
reusable shopping bags 
made from canvas rather 
than plastic. 
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Thanks to Joe Curtin of the IIEA for 
comments and suggestions, and to 
Prof John Sweeney, NUI Maynooth for 
data and comments. All remaining 
errors are our own. 
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