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CLIMATE CHANGE 
GRAEME COOK 

The causes and effects of climate change are issues of global concern, 
and have been addressed by international agreements. Responding to 
these issues requires action to be taken at more local levels.   
 
In early 2005 the Environment and Rural Development Committee will 
undertake an inquiry (Scottish Parliament Environment and Rural 
Development Committee 2004) into climate change in Scotland. This 
briefing supports that work by examining the science of climate change at 
a simple level, options for reducing Scotland’s contribution to the problem, 
and how Scotland can adapt to cope with a changing climate.   

 

SPICe 
briefing 
 
21 January 2005 
 
05/04 

Scottish Parliament Information Centre (SPICe) Briefings are compiled for the 
benefit of the Members of the Parliament and their personal staff. Authors are 
available to discuss the contents of these papers with MSPs and their staff who 
should contact Graeme Cook on extension 85086 or email  
graeme.cook@scottish.parliament.uk. Members of the public or external 
organisations may comment on this briefing by emailing us at 
spice.research@scottish.parliament.uk.  However, researchers are unable to 
enter into personal discussion in relation to SPICe Briefing Papers. 
 
Every effort is made to ensure that the information contained in SPICe briefings is 
correct at the time of publication. Readers should be aware however that briefings 
are not necessarily updated or otherwise amended to reflect subsequent 
hanges.c 

www.scottish.parliament.uk

Agenda Item 1 

Environment and Rural Development Committee 

26 January 2005 - ERD/S2/05/3/1a 
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 KEY POINTS  
 
• There are four key climate change themes – science, impacts, mitigation and adaptation   
• The overwhelming scientific consensus is that climate change resulting from the use of 

fossil fuels is real and is happening, with average global temperatures on the rise 
• We are already beginning to see the impacts of changing climate patterns, especially in 

the increased occurrence and increased intensity of extreme weather events e.g. storms 
and droughts 

• Some people challenge the scientific consensus in one of two ways – either they do not 
believe the interpretation of the data, or they believe it but do not believe that the best 
use of money is to seek to reduce climate change  

• The way that the atmosphere and oceans work is complex. There is a time lag between 
changing concentrations of greenhouse gases and global climate. Reductions made now 
will take decades to show in global climate. This means adaptation to effects is important, 
and that it is important that greenhouse gas reductions are achieved as soon as possible  

• The Scottish Executive has considerable scope over mitigation and adaptation, as it 
controls policy on environment, planning, transport, forestry, agriculture and economic 
development 

• It is important that policy be ‘climate change proofed’ 
• Most policy is aimed at reducing the amount of energy used per unit of production. While 

this is important, if nothing is done to address increases in production then the result is 
that the same amount of energy will be used  

• Climate change is a cross cutting topic, inextricably linked to sustainable development 
• The public sector is in a good position to develop good practice and show leadership to 

the private sector and individuals 
• Planning to adapt in an anticipatory and precautionary way is more effective and less 

expensive than last minute or emergency adaptation or retrofitting 
• It is important to avoid the implementation of decisions that constrain or reduce the 

effectiveness of future options for adaptation  
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INTRODUCTION 
 
Day to day weather patterns are continually changing on planet Earth. This is as it has been for 
millions of years. These daily weather patterns are the building blocks for wider and longer term 
climate patterns.  
  
The problem is that, as planet Earth has become more industrialised over the last two centuries, 
and the population has grown from 1 billion to 6 billion (US Census Bureau 2002), so the 
pressures on the Earth are beginning to show. Although population has grown fastest in 
developing countries, energy demands have also risen in developed countries, and will continue 
to do so globally. Energy use has rocketed in the past 150 years, primarily through the burning 
of fossil fuels. For example, petroleum, gas and coal together make up around 90% of the fuel 
mix for energy in the United Kingdom. 
 
This, together with certain farming practices, increased felling of tropical forests, and certain 
industrial practices has led to increases in levels of so called ‘greenhouse gases’ in the 
atmosphere, which evidence suggests are causing changes in the climate. In some parts of the 
world measures to reduce greenhouse gas emissions are beginning to take hold (European 
Environment Agency 2004b), but it remains the largest global environmental threat. It is no 
longer just environmental organisations who recognise that there is a problem.  
On 11 June 2001, US President George W Bush stated (White House 2001):  

The issue of climate change respects no border.  Its effects cannot be reined in by an 
army nor advanced by any ideology.  Climate change, with its potential to impact every 
corner of the world, is an issue that must be addressed by the world.  
 
There are only two ways to stabilize concentration of greenhouse gases.  One is to avoid 
emitting them in the first place; the other is to try to capture them after they're 
created.  And there are problems with both approaches.  We're making great progress 
through technology, but have not yet developed cost-effective ways to capture carbon 
emissions at their source; although there is some promising work that is being done.  
And a growing population requires more energy to heat and cool our homes, more gas to 
drive our cars.  Even though we're making progress on conservation and energy 
efficiency and have significantly reduced the amount of carbon emissions per unit of 
GDP. 

In January 2004, the Chief Scientific Adviser to the UK Government, Sir David King said 
(Science Magazine 2004):  

In my view, climate change is the most severe problem that we are facing today – more 
serious even than the threat of terrorism. 

On 14 September 2004 Prime Minister Tony Blair said (Prime Minister’s Office 2004a):  

What is now plain is that the emission of greenhouse gases, associated with 
industrialisation and strong economic growth from a world population that has increased 
sixfold in 200 years, is causing global warming at a rate that began as significant, has 
become alarming and is simply unsustainable in the long-term. And by long-term I do not 
mean centuries ahead. I mean within the lifetime of my children certainly; and possibly 
within my own. And by unsustainable, I do not mean a phenomenon causing problems of 
adjustment. I mean a challenge so far-reaching in its impact and irreversible in its 
destructive power, that it alters radically human existence. 

http://www.census.gov/ipc/prod/wp02/wp-02003.pdf
http://reports.eea.eu.int/eea_report_2004_5/en
http://reports.eea.eu.int/eea_report_2004_5/en
http://www.whitehouse.gov/news/releases/2001/06/20010611-2.html
http://www.number10.gov.uk/output/page6333.asp
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The new European Environment Commissioner Stavros Dimas has stated (European 
Parliament 2004):  

The main priorities for environmental policy over the next five years are to find ways of 
addressing the major long-term challenges facing the EU and the world. These are 
combating climate change, protecting biodiversity, dealing with the environmental factors 
which are harming human health, especially in the urban environment where the 
problems are more acute, and finding more sustainable patterns of production and 
consumption. 

 
Whilst these quotes indicate the global nature of the problem, there has also been recognition 
that more local action must play a part. In February 2002, First Minister Jack McConnell said 
(Scottish Executive 2002):  

The world's climate is changing, and is changing too fast for comfort. We are living 
lifestyles and building economies which waste the world's limited resources. The more 
we use, the less we replace. Unless we change these habits in our lifetimes, there will be 
insufficient natural resources to meet the needs of the poor in our generation; and we will 
leave a shocking legacy for our children and our children's children. 

We must take responsibility for the world that we live in. If previous generations had 
known what we know now, then perhaps the decisions taken by them would have been 
different. We live with the consequences of those economic and political decisions, made 
with little thought for the long term, or for their impact on the environment. 

 
This briefing focuses on 4 main aspects of climate change: the science, impacts, mitigation and 
adaptation.  

G8 AND PRESIDENCY OF THE EUROPEAN UNION 
The UK takes over the Presidency of the European Union1 in the second half of 2005 and holds 
the Presidency of the G8 industrialised nations in 2005. The annual G8 summit will be held at 
Gleneagles in Perthshire in July 2005. The UK has prioritised climate change for both 
Presidencies (Prime Minister’s Office 2004b).  Africa has also been prioritised for G8. A recent 
report (Defra 2004e) links the two whilst the House of Commons Environmental Audit 
Committee continues to take evidence on The International Challenge of Climate Change: UK 
Leadership in the G8 and EU (House of Commons Environmental Audit Committee 2005).  

SIMPLIFYING THE JARGON  
Climate change sometimes seems to have a language of its own, understood by scientists but 
not many others. This section of the briefing aims to simplify some of this language (IPPC 
2001a & from Tyndall Centre).  
 
Adaptation – the effects of climate change develop over decades. Because of the complex 
ways that the atmosphere and oceans behave there is a time lag of some 40 years between 
changes in the level of greenhouse gases in the atmosphere and changes in global climate (UK 
Climate Impacts Programme 2005a). It is important that we adapt to cope with our changing 
climate e.g. to deal with increased flooding and higher incidences of extreme weather, including 
a tendency for summer drought on the east coast of Scotland.  
 

                                            
1 This means that it chairs and sets the agenda for all the meetings of the Council of Ministers and the European 
Council 

http://www.europa.eu.int/comm/commission_barroso/dimas/news/doc/speca_dimas_ep_hearing_en.pdf
http://www.scotland.gov.uk/News/News-Extras/57
http://www.pm.gov.uk/output/page6260.asp
http://www.pm.gov.uk/output/page6260.asp
http://www.defra.gov.uk/news/latest/2004/climate-1216.htm
http://www.defra.gov.uk/news/latest/2004/climate-1216.htm
http://www.parliament.uk/parliamentary_committees/environmental_audit_committee.cfm
http://www.parliament.uk/parliamentary_committees/environmental_audit_committee.cfm
http://www.grida.no/climate/ipcc_tar/wg1/518.htm
http://www.tyndall.ac.uk/faq/group_d.shtml
http://www.ukcip.org.uk/
http://www.ukcip.org.uk/
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Carbon sequestration – carbon sequestration is the capture of carbon from the atmosphere to 
soils, biomass, geological formations and the oceans. Gases can be captured at the point of 
emission e.g. at a power station, and stored in underground reservoirs (geological 
sequestration), injected in deep oceans (ocean sequestration), or converted to rock-like solid 
materials (Carbon Sequestration Leadership Forum 2005). Carbon is removed from the 
atmosphere in huge amounts, and constantly, by natural processes such as growing plants, 
(though there is argument over whether this is just a short term solution as plants emit carbon 
dioxide when they are burned or allowed to biodegrade). It has been suggested these natural 
processes can be added to sequestration by humans, although it is recognised that there is not 
enough space on the planet to grow the volume of vegetation required (Royal Society 2001). 
 
Climate – this is the ‘average weather’ over, normally, a period of some 30 years. This time 
period flattens out yearly anomalies. ‘Climate’ can refer to the weather type in a geographical 
area e.g. Mediterranean, tropical, sub-Saharan.   
 
Climate change levy – a tax on energy use in private and public sector, with associated cuts in 
employers' National Insurance Contributions depending on commitments to use less energy, or 
energy from renewable sources.  
 
‘Contraction & convergence’ – this relates to a ‘fair share’ of carbon dioxide emissions for 
each person on Earth. The theory is that there is a requirement for ‘contraction’ of carbon 
dioxide output, and a need for a focused date for ‘convergence’, for example 2045, the 
centenary of the United Nations (more information on website of Global Commons Institute).  
 
Emissions trading – one of the tools used to reduce greenhouse gas emissions, emissions 
trading is essentially the right to emit a certain level of gases. The theory is that creating a 
market in ‘emissions permits’ allows reductions to take place in the sectors where it is cheapest 
to do so, by creating an incentive to reduce emissions and make money from selling surplus 
emissions permits. Emissions trading was pioneered in the UK and rolled out across Europe 
from 1 January 2005. The European Emissions Trading Scheme allocates each Member State 
government with a budget of greenhouse gases which they can emit. The Member State breaks 
this down further and allocates it to different types of applicable industries. An Emissions 
permit is a permit granting the right to emit a specified amount of gas or gases – these can be 
sold on the open market. The measures can reflect either total emissions, or emissions per 
tonne of product produced. Over time the budgets/quota can be reduced so that the permits 
become scarcer (and more expensive), creating a market incentive to reduce emissions. A 
carbon tax is a similar policy instrument. The Royal Society (2002) has argued this should be 
extended to individuals.  
 
Global dimming – this is a recently recognised concept whereby visible pollution (known as 
particulate matter) produced primarily through combustion of fossil fuels, acts to reflect sunlight 
from the Earth. Action to reduce levels of particulate matter, which is harmful to health, could 
lead to increased temperature at the surface of the Earth, exacerbating the temperature 
increases of the enhanced greenhouse effect. Particulate matter and greenhouse gases arise 
from similar activities, so the key remains to reduce those (BBC 13 January 2005).   
 
Global warming – this is the term used to describe the recent warming in the Earth’s 
temperature. It can, on occasion, be misleading because, whilst it describes the overall global 
effect, climate change may lead to a cooling in some parts of the planet. Broadly, ‘climate 
change’ is a better term.  
 
Greenhouse effect – in the same way that a greenhouse traps heat from the sun and does not 
readily let it leave, so ‘greenhouse gases’ trap energy from the sun after it has reached the earth 

http://www.cslforum.org/WhatIsCS.htm
http://www.royalsoc.ac.uk/document.asp?tip=0&id=1421
http://www.gci.org.uk/
http://www.royalsociety.org/news.asp?year=&id=2546
http://www.bbc.co.uk/sn/tvradio/programmes/horizon/dimming_prog_summary.shtml
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surface and been directed back towards space. Greenhouse gases are essential for life on 
Earth – atmospheric temperatures are about 30°C higher than they would be without them. Too 
many greenhouse gases as a result of 150 years of fossil fuel burning has led to an average 
warming of global temperatures, and increased water vapour in the atmosphere. Increased 
energy in the atmosphere has led to a more unstable climate.  
 
Greenhouse gases – water vapour is the principal greenhouse gas. The 6 main greenhouse 
gases legislated for under international agreements are carbon dioxide (CO2), methane (CH4), 
nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur 
hexafluoride (SF6). The different gases have different chemical properties and so have varying 
abilities to absorb energy from the sun once it has been re-emitted from Earth. This is known as 
‘greenhouse warming potential’. For instance, sulphur hexafluoride is 24,000 times more 
potent than carbon dioxide while methane is 21 times more potent ((National Atmospheric 
Emissions Inventory 2004). This means that the most plentiful gases may not cause the biggest 
problems. Carbon dioxide amounts for about 85% of the greenhouse warming potential of 
greenhouse gas emissions in the UK. Ozone is not a greenhouse gas but is implicated because 
of the way it reacts with other gases.  
 
Kyoto Protocol - adopted in 1997 in Kyoto, Japan, the ‘Kyoto Protocol to the United Nations 
Framework Convention on Climate Change (UNFCCC)’ contains legally binding commitments, 
which add to those included in the UNFCCC (which is explained below). Over 80 countries 
signed the Protocol indicating that they intended to ratify it, but in reality not all have done so, 
despite further talks designed to flesh out the detail of the Protocol, most notably at COP 7 in 
Marrakesh.   
 
The Protocol could only come into force when at least 55 Parties to the UNFCCC, accounting 
for over 55% of emissions from all the Parties, had formally agreed to it. This process was held 
up as neither Russia or the USA had done this, and so the 55% target could not be reached. 
However with Russia ratifying on 18 November 2004, the Protocol will enter into force on 16 
February 2005.  The list of countries yet to ratify the protocol includes the USA and Australia. 
For those that have formally signed up, they will now have to act to meet legally binding 
commitments to reduce the main greenhouse gases. Despite the political posturing around the 
Protocol, the measures contained therein are only really a starting point  
 
Intergovernmental Panel on Climate Change – established in 1988 by the World 
Meteorological Organization and the United Nations Environment Programme, the IPCC has 
since reviewed scientific research and provided governments with advice. 
 
Mitigation – whilst there is a time lag of some 40 years between changing greenhouse gas 
levels, and these influencing climate, measures must be taken now to reduce the release of 
greenhouse gases in order to reduce future climate change. These are mitigating measures.  
 
UNFCCC – The United Nations Framework Convention on Climate Change, an 
international treaty, was very important in pulling together international action. It recognised that 
the climate is a shared resource, and put in place a framework whereby governments must 
gather and share information, launch national strategies, and co-operate with each other in 
preparing for adaptation to climate change. UNFCCC entered into force in March 1994 and to 
date, 189 countries are signatories. These countries are known as ‘Parties’ to the Convention, 
thus conferences of the signatories are known as Conferences of the Parties (COP). The most 
recent of these, in December 2004, was COP 10.  
 
Weather - shorter term and more localised conditions than climate, primarily precipitation, 
temperature and wind.  

http://unfccc.int/essential_background/kyoto_protocol/items/2830.php
http://www.ipcc.ch/
http://unfccc.int/essential_background/items/2877.php
http://unfccc.int/meetings/cop_10/items/2944.php
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SCIENTIFIC BASIS 
The ‘greenhouse effect’ around the Earth is a natural phenomenon, whereby gases found 
naturally in the environment in effect insulate the planet. Illustrated below, this diagram also 
shows the effects of having too many greenhouse gases –the insulating layer causes an 
increase in temperature.  
Figure 1 – The Greenhouse Effect  
 

 
Source: http://unfccc.int/essential_background/feeling_the_heat/items/3157.php  
 
The key processes of the increased greenhouse effect can be explored in a simpler fashion:  
 

• Step 1 – the level of greenhouse gases which insulate the Earth begins to increase due 
to increased burning of fossil fuels, depleted forestry and degrading farming practices 

• Step 2 – solar radiation from the sun passes through the Earth’s atmosphere. It is then 
absorbed by, and warms, the surface 

• Step 3 – this warming causes the emission of longwave radiation back to the atmosphere 
from the surface of the Earth 

• Step 4 – some of this longwave radiation passes back through the atmosphere, however 
some is absorbed and re-emitted towards Earth by the atmospheric greenhouse gases  

• Step 5 – the Earth’s surface warms again, and more infrared radiation is emitted.  
 
There are mechanisms whereby greenhouse gases can be ‘fixed’ back into the terrestrial 
environment. The most obvious example relate to the natural processes involving carbon 
dioxide, namely photosynthesis and respiration:  

http://unfccc.int/essential_background/feeling_the_heat/items/3157.php
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• Photosynthesis – this is the chemical process through which plants capture energy from 

the sun. This process is important as it takes carbon dioxide and water from the 
atmosphere and emits oxygen to the atmosphere. This is the ‘fixing’ process.  

• Respiration, while not a carbon ‘fixing’ process, is important to the balance of 
greenhouse gases, as it involves the use of oxygen by organisms for natural processes. 
A by-product of this is carbon dioxide, which is released to the atmosphere.  

 
While these two mechanisms are important, they are only part of the wider ‘carbon cycle’, which 
is illustrated below:  
 
Figure 2 – The Carbon Cycle 
 

 
Source and with permission from: http://www.physicalgeography.net/fundamentals/9r.html. Image created by Dr. Michael Pidwirny Department 
of Geography, Okanagan University College  
 
The carbon cycle involves four related carbon stores. These are:  
 

• Atmosphere carbon store – for climate change, carbon only becomes a problem whilst it 
is in the atmosphere and oceans 

• Biosphere carbon store – this is living matter 
• Geological (or lithosphere) carbon store – this is carbon stored underground 
• Ocean carbon store – carbon stored in the sea.  

 
The relationship between the stores is at the crux of the problem. The key points are:  
 

• Carbon in the atmosphere/oceans is cycled over short timescales (months to years) 
• In biological systems the carbon is cycled over the lifespan of organisms and their 

habitats (minutes to centuries) 

http://www.physicalgeography.net/fundamentals/9r.html
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• Carbon moves quickly between the atmosphere, ocean and biosphere carbon stores 
• The geological carbon store is vastly more than in the other stores. Most of this is stored 

in rocks but a significant proportion is in fossil fuel deposits 
• Carbon in the geological carbon zone moves very slowly and largely dictates what is 

available in the other stores 
• In the last 150 years, far more carbon has been released from the geological carbon 

store through burning of fossil fuels. This has, in effect, injected more energy into the 
atmosphere, which is then released through more frequent and intense weather events.  

 
Although by far the most important in terms of greenhouse warming potential, carbon dioxide is 
only one greenhouse gas. An outline of the main six problem greenhouse gas types is given 
below:    
 
Table 1 – Greenhouse gases and their sources  
 
Greenhouse Gas Main sources and uses  Notes  
Carbon Dioxide (CO2) Burning of fossil fuels, land 

use change, deforestation  
Naturally occurring but with an 
increase of over 30% between 
1800 and 1998 

Methane (CH4) Wetlands, energy, landfills, 
ruminants, rice agriculture, 
biomass burning  

Naturally occurring prior to 
industrial revolution but 
atmospheric amounts more 
than doubled between 1750 
and 1998 

Nitrous oxide (N20). Ocean, wet forest, agricultural 
soils, cattle  

Naturally occurring but levels 
have increased since 1750. 
Long lifetime in atmosphere. 
Amounts higher in northern 
Hemisphere, equating with 
where higher emissions are 

Hydrofluorocarbons (HFCs) Refrigerants (HFCs replaced 
CFCs), air conditioning   

Synthetic – did not exist 
before the industrial 
revolution. Some HFCs have 
a long lifetime (260 years) 

Perfluorocarbons (PFCs) Aluminium production, 
semiconductor manufacture 
and leakage from some 
refrigeration equipment  

Current levels primarily 
synthetic – did not exist to the 
same extent before the 
industrial revolution. 5,000-
10,000 times more potent 
greenhouse gas than CO2. 
Some have atmospheric 
lifetime of over 1,000 years 

Sulphur hexafluoride (SF6) Leakage from electrical  
substations, tennis balls, 
training shoes  

Synthetic– did not exist before 
the industrial revolution  

Source: IPCC Working Group I: The Scientific Basis (Intergovernmental Panel on Climate Change 2001b) and 
Environment Agency (2005)  
 
Carbon dioxide is the gas with the highest public profile, and it is true that it is the greatest man 
made gas in terms of tonnage into the atmosphere. However, other gases, whilst lesser in terms 
of tonnage, are more efficient greenhouse gases i.e. their ‘Global Warming Potential’ is higher.  

http://www.grida.no/climate/ipcc_tar/wg1/130.htm
http://www.environment-agency.gov.uk/business/444255/446867/255244/255281/259459/529836/?lang=_e
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THE SCIENTIFIC CONSENSUS 

Global evidence  
As indicated above, change is normal in the climate. What is not normal is the rate of change in 
recent times. According to the UNFCCC the main evidence is:  
 

• Extra strength weather – flooding and droughts more frequent and intense. More 
powerful cyclones and hurricanes happening more often. Increase in variation of ‘normal’ 
weather, with hotter, longer dry periods. Greater evaporation due to increased 
temperatures means more precipitation 

• Decline of winter – the air temperature in the Arctic has increased by 5°C during the 20th 
century. Decline in snow cover by 10% in mid and high latitudes of Northern Hemisphere 
since late 1960s. Most mountain glaciers in non-polar regions have retreated during 20th 
century. Glacier volume in Switzerland has decreased by two-thirds. In a report, the 
Scottish Executive Central Research Unit (2001b) concluded that changes to snow cover 
in Scotland as a result of climate change will be sufficient as to require adaptation 
strategies  

• Shifts in the natural world - at least 420 physical processes and biological species or 
communities have been affected by climate related changes.   

 
The scientific consensus is that the global average temperature is getting warmer, and the 
frequency of incidence of devastating weather events is increasing. The global average 
temperature in 2003 was the third warmest since records began in the late 19th century, with 
1998 and 2002 the first and second warmest. The 1990s was the warmest decade in the 
northern hemisphere for 1000 years (according to the Worldwatch Institute). Records for the first 
eleven months of 2004 indicate that it will be the fourth highest on record, with record 
temperatures in March and April (Earth Policy Institute 2004a and The Met Office 2004).  
 
According to the UK Climate Impacts Programme (2005d):  

The Earth's climate has been relatively stable since the end of the last ice age, about 
10,000 years ago, but it is now changing. The average global temperature is rising. The 
20th century was probably the warmest century in the last 1,000 years: there was about 
0.6°C of warming, with land warming more than the sea. The 1990s were the warmest 
decade in the last 100 years. There is also evidence that rainfall patterns are changing, 
sea levels are rising, glaciers are retreating, arctic sea-ice is thinning and the incidence of 
extreme weather is increasing in some parts of the world.  

Recent temperature figures (ICES 2004) for the North Atlantic showed some higher than 
average temperatures with some records set during 2003.   
Climate change science is complicated, and this means that it is important to understand how 
long a time series is being used in evidence. Ice core records give figures for the last 400,000 
years. An example where it is important to have the full story is: NASA’s Goddard Institute for 
Space Studies (2004) indicates that Antarctica has broadly cooled over the last 30 years, but 
this is likely to reverse sharply over the next 50 years.  

Global temperature trends over a longer period of time give a picture of increasing global 
temperature, as outlined below (Intergovernmental Panel on Climate Change 2001):  

 

 

http://unfccc.int/essential_background/feeling_the_heat/items/2904.php
http://www.scotland.gov.uk/cru/kd01/lightgreen/ccsnow_03.htm
http://www.earth-policy.org/Indicators/Temp/2004.htm
http://www.metoffice.com/corporate/pressoffice/2004/pr20041216.html
http://www.ukcip.org.uk/climate_change/
http://www.ices.dk/marineworld/climatestatus/CRR269.pdf
http://www.giss.nasa.gov/research/news/20041006/
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Figure 3 – Global Surface Temperature  
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The Earth has had large natural fluctuations in temperature in the past. Over the last 2.4 million 
years, there have been up to 50 warm and cold oscillations2 in the climate in Scotland (Joint 
Nature Conservation Committee (JNCC 2005). As the climate swung between these extremes, 
records show that the country came under great stress. The rate of warming now is regarded as 
faster. The JNCC say:  

Repeated climate change also subjected the flora and fauna of Britain to stress: 
fundamental changes in the distribution of plants and animals took place. Beyond the 
margins of the ice sheets and during the cold climatic phases of the Quaternary Period, 
periglacial conditions prevailed. Such environments were characterized by frost-assisted 
processes and by a range of frost- and ground ice-generated landforms and deposits.… 
Increased wind action was prevalent, also producing a range of characteristic 
features…the flora and fauna of these cold periods is, not surprisingly, restricted in 
diversity and dominated by cold-tolerant species; large areas were dominated by tundra 
vegetation. 

Conversely, the warmer or interglacial periods…are characterized by the absence of 
glacial, periglacial and glaciofluvial features, and there were times when chemical 
weathering, soil formation and the accumulation of organic sediments took place. 
Variations in the quantity and type of pollen grains preserved in organic deposits, such as 
peats and lake muds, have been used to define systems of pollen zones or pollen 
biozones. These zones are characterized by particular vegetational assemblages which 
can be used to chart sequences of vegetational, climatic and environmental change.  

The recent temperature rises are linked by scientists to the increasing levels of greenhouse 
gases in the atmosphere. The Earth Policy Institute (2004b) states:  

In 2003, carbon emissions from the burning of fossil fuels climbed to a record high of 6.8 
billion tons, up nearly 4 percent from the previous year. Global emissions of carbon have 
been rising steadily since the late eighteenth century—and rapidly since the 1950s. In 
fact, annual emissions have quadrupled since 1950 

According to the European Environment Agency (2004a) the early 1990s saw a decrease of 
greenhouse gas emissions followed by a stabilisation in the mid 1990s and an increase in 1999 
and 2000. The cuts in the 1990s were largely due to increased efficiency in German power 
stations, and a change in fuel for electricity generation in the UK from oil and coal to the less 
emitting natural gas. The EEA further points out that current measures alone would not allow 
the EU to met its obligations under the Kyoto Protocol. Additional planned measures would see 
the target reached but will rely on a disproportionate effort from some Member States.  

It seems that every day there is a new story or report published adding to the weight of 
evidence. A selection of recent stories includes:  

• Scotland braced for more storms (BBC 18 January 2005) Himalaya glaciers melt 
unnoticed (BBC 10 November 2004) and Climate change ruining Everest (BBC 17 
November 2004) 

• New Report Shows Disturbing Ecological Changes in the U.S. (Pew Center on Global 
Climate Change 2004)  

• Spectacular leaf colours may be due to global warming (Guardian 16 November 2004)  

• Barrage of Hurricanes May Just Be Florida Normality (Planetark 13 September 2004) 

                                            
2 Known as ‘stadials’ and ‘interstadials’ 

http://www.jncc.gov.uk/earthheritage/gcrdb/GCRblock.asp?block=79
http://www.earth-policy.org/Indicators/CO2/2004.htm
http://reports.eea.eu.int/report_2002_1205_091750/en/tab_content_RLR
http://news.bbc.co.uk/1/hi/scotland/4180365.stm
http://news.bbc.co.uk/1/hi/sci/tech/3998967.stm
http://news.bbc.co.uk/1/hi/world/south_asia/4018261.stm
http://www.pewclimate.org/press_room/sub_press_room/pressrelease.cfm
http://www.pewclimate.org/press_room/sub_press_room/pressrelease.cfm
http://www.guardian.co.uk/life/science/story/0,12996,1352475,00.html
http://www.planetark.com/dailynewsstory.cfm/newsid/27066/story.htm
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Scottish evidence 
WWF Scotland have published some recent analysis (WWF Scotland 2005) which shows that 
2004 was the 2nd warmest and 3rd wettest on record. WWF also provided some extreme 
weather examples including:  

• The average temperature for Scotland in 2004 was 8.17°C, just behind 2003 with 8.24. 
• 2004 was the third wettest year with a total annual rainfall of 1673mm, behind 1990 and 

1998 
• Eight months in 2004 were more than 1°C above average, classed as 'well above 

average' 
• It was the wettest June at Kinloss, since records began in 1951 
• Leuchars had its wettest October since records began in 1921  

 
The Scottish Executive, in its review of the Scottish Climate Change Programme, gives little 
Scottish evidence aside from the fact that spring plants are now blooming earlier.  
 
However, Indicators of Climate Change in the UK (Defra 2004f) outlines that it is expected that 
winter weather in Scotland will become wetter, while summer weather in eastern Scotland and 
southern England will become drier. This is in line with evidence they have provided that the 
ratio of difference between these has increased over the last few decades.   

CHALLENGING THE SCIENTIFIC CONSENSUS 
Whilst the overwhelming weight of scientific consensus is that climate change is a reality, this is 
not a view shared by all. Climate change sceptics aim to challenge it, with arguments ranging 
around a number of topics including (Centre for Media and Democracy 2004):  
 

• There is no conclusive evidence that climate change is happening 
• The changes in measured temperatures are part of the natural cycle 
• Even if the changes are human induced the scale is not sufficiently large to make 

changes beyond sensible ‘least cost’ measures 
• The economic impact of making substantial cuts in greenhouse gas emissions on the 

scale suggested by the IPCC or other groups is too large 
• Technical or methodological disputes with the IPCC consensus. 

 
Bjorn Lomberg is one of the higher profile people who has the view that combatting climate 
change is not the top priority for spending. In the Daily Telegraph in December 2004, Lomberg 
stated:  

Global warming is real and caused by CO2. The trouble is that the climate models show 
we can do very little about the warming. Even if everyone (including the United States) 
did Kyoto and stuck to it throughout the century, the change would be almost 
immeasurable, postponing warming by just six years in 2100. Likewise, the economic 
models tell us that the cost is substantial. The cost of Kyoto compliance is at least 
$150billion a year. For comparison, the UN estimates that half that amount could 
permanently solve the most pressing humanitarian problems in the world: it could buy 
clean drinking water, sanitation, basic health care and education to every single person in 
the world. 

The Science and Environmental Policy Project (2005) targets the science itself stating:  

Computer models forecast rapidly rising global temperatures, but data from weather 
satellites and balloon instruments show no warming whatsoever. Nevertheless, these 

http://www.wwf.org.uk/news/scotland/n_0000001430.asp
http://www.nbu.ac.uk/iccuk/
http://www.disinfopedia.org/wiki.phtml?title=Climate_change_sceptics
http://www.opinion.telegraph.co.uk/opinion/main.jhtml?xml=/opinion/2004/12/12/do1202.xml&sSheet=/opinion/2004/12/12/ixopinion.html
http://www.sepp.org/
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same unreliable computer models underpin the Global Climate Treaty, negotiated at the 
1992 Rio de Janeiro "Earth Summit," and are the driving force behind United Nations 
efforts to force restrictions on the use of oil, gas, and coal. The Third Conference of 
Parties (COP-3) to the Framework Convention on Climate Change (FCCC) (a.k.a. Global 
Climate Treaty), meeting in Kyoto, Japan, in December 1997 agreed to set mandatory 
limits and timetables. Politicians were told that the science is "settled" and "compelling," 
when in reality, scientific experts still strongly disagree on the evidence. Considering the 
economic damage from energy rationing and taxation, the plans are drawing strong 
negatives in the U.S. Congress. Without firm evidence that an appreciable warming will 
occur as a result of human activities, or that its consequences would be harmful, there 
can be no justification for bureaucratic remedies or any action beyond a "no-regrets" 
policy of energy efficiency and market-based conservation.  

Environmental NGOs tend to argue (Exxonsecrets 2005) that many climate change sceptics are 
funded by the oil & gas industry, whilst Lomberg’s assertions have been fiercely challenged by, 
for instance, The Green Alliance (2001).  

FREQUENTLY ASKED QUESTIONS ABOUT CLIMATE CHANGE 
I’d heard there was some problem with the type of land in Scotland. Is this true? 
Scotland does have a unique land type makeup. 25-31% of land is covered by peat which acts 
as a carbon store when undisturbed (Scottish Executive 2001). Scottish soils contains 170 times 
more carbon than vegetation does in Scotland (Milne and Brown 1997; specific trees figures 
sourced from Forestry Commission 2003). Whilst the natural process of ‘oxidation’ in soil does 
release small amounts of carbon dioxide, drainage and dehydration cause peatland areas to 
release the stored carbon more quickly and careful land management is necessary. The land 
use change and forestry sector accounts for 20% of emissions of CO2 and is second only to the 
power generation sector in Scotland. Use of fertiliser also releases nitrous oxide.  
 
I’d also heard livestock are a major problem? Livestock, in particular sheep and cattle, 
produce methane as part of their digestion process. Cattle are responsible for half of Scottish 
methane emissions, which in turn make up about 7% of emissions of greenhouse gases. Farm 
slurry also produces methane.  
  
What about the Gulf Stream? Could it be shut off? Ocean currents are a natural way for 
energy to be transferred around the Earth, and are driven by winds and ocean density 
differences (which relate to heat and salinity). The North Atlantic Drift (the Gulf Stream) is a part 
of the larger North Atlantic conveyor belt which carries water around the Northern Atlantic in a 
clockwise manner. The Gulf Stream carries warm water from the Caribbean into the North 
Atlantic, helping to warm the European subcontinent. This is part of the reason palm trees can 
be seen growing on the west coast of Scotland – other locations at similar latitudes have much 
lower temperatures. The core of the Gulf Stream is 90km wide, and the stream oscillates north 
and south depending on the time of year.  
 
Argument surrounds whether the melting Arctic ice cap could shut this current off causing a 
cooling of Europe. A report by the British-Irish Council (2003) maintains that in the next 100 
years the Gulf Stream will decrease by 20% (indeed it may already be doing so) but will not shut 
down. The Gulf Stream is driven by wind as well as ocean currents. Whilst the latter could 
change, the former will continue to blow, and so the Gulf Stream will not shut down completely 
(according to Woods Hole Oceanographic Institute).  
 
 

http://www.exxonsecrets.org/
http://www.green-alliance.org.uk/publications/PubTenPinchesOfSalt_page138.aspx
http://www.scotland.gov.uk/cru/resfinds/erf17-00.asp
http://www.forestry.gov.uk/website/PDF.nsf/pdf/fcin048.pdf/$FILE/fcin048.pdf
http://www1.british-irishcouncil.org/climatechange/
http://www.whoi.edu/institutes/occi/currenttopics/abruptclimate_15misconceptions.html
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What about the El Niño effect? Is it significant? Normally winds in the Pacific Ocean blow in 
a westerly direction. El Niño is when these winds die down, allowing warm water, and 
accompanying rainfall to move east. This affects the Jet Stream, which dictates weather in 
America, and influences the incidence of flood or drought.  It is important in as much as it is part 
of the global ocean current and wind conveyor belt. It will be important to understand whether 
climate change increases the amount of El Niño occurrences.  
 
I’d heard that China is pumping out so many greenhouse gases that it does not matter 
what we do? It is true that China and other countries are developing quickly and are using large 
amounts of fossil fuels to do so. In a presentation (ExxonMobil 2004) made at the Scottish 
Parliament in September 2004, ExxonMobil predicted that the GDP of Asia Pacific will approach 
that of North America by 2030.  However, this does not mean that Scotland can abdicate 
responsibility – we still use approximately three times our fair share of energy on a per capita 
basis (based on the fact that the UK is the 8th highest energy user in the world)(American 
Association for the Advancement of Science (2005); UNFCCC 2001). Most of the climate 
change to come will be as a result of emissions from modern industrialised nations such as 
Scotland, and almost all of the emissions that have caused the problem are from industrialised 
countries. Currently industrialising countries are saying that they will not act to reduce emissions 
if industrialised countries do not. In addition, as a country with a large coastline, the impacts of 
climate change will affect some parts of Scotland in particular. 
 
How exactly could sea level rise? Is it all about melting ice sheets? Melting ice from land, 
in particular the Greenland Ice Sheet and in the Antarctic would see the release of massive 
amounts of water into the oceans leading to sea level rise. Note that melting ice in the Arctic will 
not lead to sea level rise as the ice there is already floating on water and so would only displace 
the same amount. Presently the more important effect is that warmer temperatures lead to 
water expanding, resulting in sea level rise. In some areas increased precipitation due to higher 
temperatures could lead to increased snowfall, although this is unlikely to counteract ocean 
expansion and melting of glaciers elsewhere (British Antarctic Survey 2005a).  
 
But isn’t it a global problem - is there any of it distinctively Scottish? There are a number 
of ways Scotland is different. These include:  

• Scotland has a relatively cold climate with resultant high energy use for heating  
• As a developed country, Scotland has a high energy use per capita. The way business 

and personal lives are maintained tends to be over larger distances than in other parts of 
the world – the impact of heavy transport use on greenhouse gas emissions is well 
documented  

• Scotland coastline represents about 8% of the total coastline of Europe (SNH 2002). 
Coastal inundation is a serious threat for the low lying Western Isles, Northern Isles and 
parts of the east coast. However, the combination of steeper coastlines and isostatic 
rebound (the recovery of land after the weight of the last ice age was removed), means 
the sea level rise in some areas is not as serious as for the south east of England 

• Carbon-rich soils. Scotland has more than any other country in Europe outside 
Scandinavia. Emissions from land use and forestry make up 89% of emissions from that 
sector in the whole of the UK.  

 
Could things happen like in the film The Day After Tomorrow?  The principles behind the 
film are based around the theory of ‘abrupt climate change’. This means that there could be a 
quick change, perhaps based around a quick individual event like the fast melting of an 
Antarctic Ice Sheet, or the complete shutdown of important ocean currents. Most scientific 
analysis to date has focused on gradual climate change, over tens of decades. ‘Abrupt climate 
change’ or ‘climate flips’ would have an effect over a much shorter timescale. Such events 

http://www.exxonmobil.co.uk/UK-English/Newsroom/UK_NR_Speech_EO_150904.asp
http://atlas.aaas.org/
http://atlas.aaas.org/
http://unfccc.int/essential_background/background_publications_htmlpdf/climate_change_information_kit/items/278.php
http://www.antarctica.ac.uk/Key_Topics/IceSheet_SeaLevel/ice_sheet_change.html
http://www.snh.org.uk/futures/Data/pdfdocs/Coasts_and_Seas.pdf
http://www.thedayaftertomorrow.com/
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would need some sort of trigger. For instance, it is thought that warming seas could release 
massive deposits of methane stored in the sea bed, through methane hydrates, into the 
atmosphere (BBC 13 January 2005).  

IMPACTS – WHAT IS LIKELY TO HAPPEN?  
The size and nature of atmospheric processes mean that there is a time lag between increasing 
greenhouse gases and their having an impact on the global climate. By the same token, 
reductions in greenhouse gases will take time to have an effect – at least 40 years (UKCIP 
2005a). This time lag means that the impacts of climate change are inevitable, and indeed many 
current weather patterns are as predicted by climate change models.   
 
Climate change impacts are likely to be global and will vary enormously depending on prevailing 
conditions. In general terms, any change in climate involves a change in the close and relatively 
stable relationship between temperature, level of precipitation, wind and pressure systems.  

GLOBAL IMPACTS  
Whilst it is possible to calculate average changes in global climate, the added value only really 
comes from being able to predict what is going to happen in specific areas of the planet. 
Examples of texts exploring the impacts of climate change are given below:  
 
Table 2 – Examples of regional climate change documents  
 

Location Source document Published 
Africa African Climate Report Defra (2004e)  
Antarctic Antarctic climate change - a 

position statement
British Antarctic Survey (2005b) 

Arctic Impacts of a Warming Arctic  Arctic Climate Impact Assessment 
(2004) 

Asia  Special Report on The Regional 
Impacts of Climate Change
An Assessment of Vulnerability

IPCC (2001c) 

Australasia  Climate Change 2001: Impacts, 
Adaptation and Vulnerability

IPCC (2001d)  

Europe Impacts of Europe's changing 
climate

European Environment Agency 
(2004a)  

Indian Ocean  NASA study linking wind, current 
changes to Indian Ocean warming

NASA (2004) 

Latin America Special Report on The Regional 
Impacts of Climate Change
An Assessment of Vulnerability

IPCC (2001c) 

North America USA State Impacts &  Climate 
Change Impacts and Adaptation:
A Canadian Perspective

United States Environmental 
Protection Agency (1998) & Natural 
Resources Canada (2004)  

Small Island 
Nations 

Conference (10-14 January 2005) 
Small Islands, Big Stakes  
 

United Nations  

 
It is likely that the greatest impacts of climate change will be on developing countries. The UN 
World Food Programme (BMJ 2004a) is deeply concerned that climate change could be 
devastating for millions. They are of the view that:  

http://www.bbc.co.uk/sn/tvradio/programmes/horizon/dimming_trans.shtml
http://www.ukcip.org.uk/
http://www.defra.gov.uk/environment/climatechange/ccafrica-study/index.htm
http://www.antarctica.ac.uk/Key_Topics/Climate_Change/Climate_Change_Position.html
http://www.antarctica.ac.uk/Key_Topics/Climate_Change/Climate_Change_Position.html
http://www.antarctica.ac.uk/index.php
http://www.amap.no/acia/index.html
http://www.amap.no/acia/index.html
http://www.grida.no/climate/ipcc/regional/index.htm
http://www.grida.no/climate/ipcc/regional/index.htm
http://www.grida.no/climate/ipcc/regional/index.htm
http://www.grida.no/climate/ipcc_tar/wg2/index.htm
http://www.grida.no/climate/ipcc_tar/wg2/index.htm
http://www.ipcc.ch/
http://reports.eea.eu.int/climate_report_2_2004/en
http://reports.eea.eu.int/climate_report_2_2004/en
http://www.eea.eu.int/
http://www.globalwarming.org/article.php?uid=850
http://www.globalwarming.org/article.php?uid=850
http://www.grida.no/climate/ipcc/regional/index.htm
http://www.grida.no/climate/ipcc/regional/index.htm
http://www.grida.no/climate/ipcc/regional/index.htm
http://yosemite.epa.gov/oar/globalwarming.nsf/content/ImpactsStateImpacts.html
http://adaptation.nrcan.gc.ca/perspective_e.asp
http://adaptation.nrcan.gc.ca/perspective_e.asp
http://adaptation.nrcan.gc.ca/perspective_e.asp
http://www.epa.gov/
http://www.epa.gov/
http://canada.gc.ca/main_e.html
http://canada.gc.ca/main_e.html
http://www.un.org/smallislands2005/
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Our people on the ground are struggling to combat the effects of these disasters on 
millions of hungry people. When you're poor and hungry, losing your home to floods or 
crops to drought can mean the beginning of the end. Most of the people affected by 
natural disasters have no insurance policy and no savings to fall back on.  

The New Economics Foundation Report Up in Smoke (2004) says that global warming 
threatens to reverse human progress, and make the international targets on halving global 
poverty by 2015, known as the Millennium Development Goals, unattainable3. Others report 
(Wuppertal Institute 2004) that the European Union is shifting the resource burden to other 
countries, whilst  WWF’s  Living Planet Report 2004 indicates that consumption of natural 
resources and reduction in species are inextricably linked to human lifestyle.  
The International Federation of Red Cross and Red Crescent Societies (2002) highlights island 
communities, particularly in the Pacific Ocean, as being on the front line.  
 
The United States Environmental Protection Agency states (2005): “Sea level is rising more 
rapidly along the U.S. [east] coast than worldwide. Studies by EPA and others estimate that a 1-
foot rise in sea level along the Atlantic and Gulf coasts is likely by 2050 and could occur as early 
as 2025.”
 
Impacts in Europe include (European Environment Agency 2004a):  
 

• Atmosphere and climate – central and northern Europe receive more rain; southern 
Europe has become drier. Extreme weather events (droughts, heatwaves, floods) have 
increased, while cold extremes have decreased 

• Glaciers, snow and ice – 8 out of 9 glacial regions are showing significant retreat; 
extent and duration of snow cover has decreased since 1960 

• Marine – increasing sea surface temperature especially in isolated basins like the North 
Sea, with resultant increased phytoplankton biomass; increasing presence of warmer 
water species; sea level rise of 0.8-3.0 mm/year will continue and increase rate 

• Terrestrial ecosystems and biodiversity – increased growing season and northward 
movement of plant species; Northwest Europe biodiversity increased offset by reduction 
elsewhere; Increased carbon uptake of CO2 though this likely to be reduced in future 

• Water – water availability beginning to change – will increase in northern Europe and 
decrease in southern Europe 

• Agriculture – increasing CO2 and rising temperatures may allow earlier sowing dates, 
and increased yield, though increased temperatures increase water demand. Agriculture 
likely to prosper only where sufficient water resource  

• Economy – increased frequency of extreme events, leading to economic losses  
• Human health – increases in heatwave related health problems, tick-borne diseases and 

flooding.  

IMPACTS IN SCOTLAND  
The UK Climate Impacts Programme indicates that, in general terms, the climate will change in 
the following ways:  
 

• Temperature – UK climate will become warmer. Warming over coastal waters will 
increase, but not as rapidly as over land. High summer temperatures will happen more 
often, very cold winters will reduce in frequency 

                                            
3 Also see press release  

http://www.neweconomics.org/gen/z_sys_PublicationDetail.aspx?pid=196
http://www.wupperinst.org/globalisierung/pdf_global/shifting_burden.pdf
http://www.panda.org/news_facts/publications/general/livingplanet/index.cfm
http://www.ifrc.org/publicat/wdr2002/chapter4.asp
http://yosemite.epa.gov/oar/globalwarming.nsf/content/VisitorCenterCoastalResidents.html
http://reports.eea.eu.int/climate_report_2_2004/en/tab_content_RLR
http://www.ukcip.org.uk/climate_change/uk_future.asp
http://www.neweconomics.org/gen/news_upinsmoke.aspx
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•  Rain and snow – winters will become wetter, with summers perhaps becoming drier. 
Snowfall will decrease though heavy winter rainfall will increase  

• Sea level – sea level will continue to rise around most of the UK. Extreme sea levels 
(storm surges) will occur more frequently. According to SNH (2004):  

 
The sea level at Aberdeen, with one of the longest tide gauge records, has risen 
by 0.6 mm per year since 1862. Intensified storminess in the north-east Atlantic 
over the last 30 years is evident from an increase in wave height of between two 
and seven mm per year. Scottish coastal waters warmed by about 1oC between 
1980 and 1998, however, the long term trend remains unclear. Recent models 
suggest that heating of the ocean surface will be transferred to cooler deep waters 
whereby the resultant volume expansion is predicted to initiate an average global 
sea level rise of around six or seven centimetres by 2020. 

 
UKCIP (2005d) further outlines some likely impacts on broad areas of activity:  
 

• Agriculture - new pests and diseases may affect crops and livestock. Changing public 
taste may see shifting demands for new types of farm produce based on warmer 
temperatures 

• Biodiversity – species distribution will change, as will the composition of habitats – in 
general the habitats where species currently live will move northward and upward. It is 
unclear whether associated species will be able to move as quickly 

• Built Environment – increased requirement for long term thinking when designing 
infrastructure e.g. roads, railways, bridges which have a design life of 50-60 years. Also 
ensuring they are built in a way which works with natural processes, for example using 
surfaces that reduce run-off rates 

• Business – new opportunities but also threats to existing industries and services. Again, 
need for long term thinking and ‘climate-proofing’ businesses  

• Gardens – change in the type of species that can survive in a different climate 
• Health – decrease in cold related illness and death, but increase in heat related. Higher 

incidence of extreme weather heightens risk to human health 
• Local Authority – as deliverers of key services, have key role to play as demands 

change regarding waste processing, emergency planning, public transport etc  
• Water and Coasts – increased risks of flooding, both at coasts and inland. Increased 

pressures on water supply, demand and quality. More pressure on infrastructure e.g. 
storm drains.  

 
There is an argument that increased temperatures in Scotland could lead to a Mediterranean 
lifestyle here. Whilst the temperature may indeed rise here, that does not mean that the climate 
will be stable. Increased temperatures will be accompanied by increased evaporation which 
leads to higher precipitation, and increased frequency of storm events during warmer, wetter 
winters. In general, there is likely to be a change in precipitation patterns towards increasingly 
severe bouts of rain separated by dry periods. Of course increased temperatures may be good 
for some businesses, but Scotland has a winter tourist industry which relies on snow, and 
already has a long, relatively stable, growing season. Some reports already suggest that climate 
change is having an effect on winter sports resorts (Guardian 14 February 2004).   
 
There have been some analyses carried out of the impacts of climate change on Scotland, and 
possible adaptation measures. Some of these are summarised below:  
 
 

http://www.snh.org.uk/pdfs/strategy/trends/Seas_summary_report.pdf
http://www.ukcip.org.uk/resources/sector/ci_sec.asp
http://www.guardian.co.uk/climatechange/story/0,12374,1148093,00.html
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Table 3 – Studies of climate change in Scotland 
 
Document  Published Key findings 
Climate change: Scottish Implications 
Scoping Study

Scottish 
Executive 
(1999) 

By the end of next century 
average temperatures are likely 
to rise by between 1.2 to 2.6°C 
with relatively more warming in 
winter than summer. Annual 
precipitation is likely to increase 
by between 5 and 20 per cent 
with autumn and winter seeing 
biggest increases. Spring 
amounts will be lower and there 
will be little change in summer. 
Rainfall intensity will increase, 
leading to increased risk of 
flooding. Possible increase in 
frequency of very severe gales 
but decrease in number of 
gales overall. Water balance is 
likely to remain favourable. 
Direct short-wave solar 
radiation likely to reduce over 
the next century as a result of 
increased cloud cover 

Climate change and changing snowfall 
patterns in Scotland

Scottish 
Executive 
(2001b) 

Reduced snow cover exposing 
more land to other pressures 
e.g. trampling; reduces snow 
recreation resource. Direct 
flooding consequence as more 
precipitation falls as rain; less 
transport disruption (from snow 
at least); longer forestry 
planting season; forestry 
developing uphill 

Climate Change North Atlantic 
Comparisons

Scottish 
Executive 
(2001c) 

Nordic countries should provide 
benchmark for Scotland; 
Opportunities exist for co-
operation with Nordic countries 
and Iceland at local authority 
level 

Climate change – review of levels of 
protection offered by flood prevention 
schemes

Scottish 
Executive 
(2003) 

Further research required  

Requirements for flood mapping   Scottish 
Executive 
(2004a) 

Can be backward or forward 
looking. Must be publicly 
accessible, nationally 
consistent and should not 
change very often 

Scenarios of climate change for islands 
within the BIC region and Scottish 
Executive press release

British-Irish 
Council 
(2003) 

North Atlantic ocean circulation, 
which includes the Gulf Stream, 
is predicted to decrease in 

http://www.scotland.gov.uk/cru/kd01/ccsi-01.htm
http://www.scotland.gov.uk/cru/kd01/ccsi-01.htm
http://www.scotland.gov.uk/cru/kd01/lightgreen/ccsnow_00.htm
http://www.scotland.gov.uk/cru/kd01/lightgreen/ccsnow_00.htm
http://www.scotland.gov.uk/library3/environment/ccna-00.asp
http://www.scotland.gov.uk/library3/environment/ccna-00.asp
http://www.scotland.gov.uk/library5/environment/ccrlp-00.asp
http://www.scotland.gov.uk/library5/environment/ccrlp-00.asp
http://www.scotland.gov.uk/library5/environment/ccrlp-00.asp
http://www.scotland.gov.uk/library5/environment/rfmss.pdf
http://www.britishirishcouncil.org/climatechange/
http://www.britishirishcouncil.org/climatechange/
http://www.scotland.gov.uk/News/Releases/2003/07/3841
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strength by about 20% over the 
next 100 years, but not to 
switch off 

Preliminary Analyses of Changes in the 
First Flowering Dates of a Range of 
Plants Between 1978 and 20014

SNH 
(2004) 

Spring now arrives earlier in 
Scotland 

 
 
The UK Climate Impacts Programme has created a number of climate change scenarios 
(UKCIP 2005c). These map the expected impacts of different levels of emissions through to the 
year 2080 which build on some of the findings outlined above. The Parliamentary Office of 
Science and Technology has recently issued a briefing note (POST 2004a) on climate change 
and health, and one on climate change and business (POST 2004b).  

INSURANCE AND LITIGATION 
It is anticipated that as the impacts of climate change increase, so will insurance premiums in 
vulnerable areas. This is a trend which can already be seen with regard to properties which UK 
insurance companies have deemed as at most risk from flooding. There can be additional 
problems in that flood damaged properties can be built to cheaper standards to cost the insurers 
less. However, according to David Crichton of the Benfield Hazard Research Centre, since 
devolution more flood defence schemes have been constructed than in the previous 40 years, 
and that in Scotland there is now virtually no new house building in flood hazard areas (Capital 
Insurance Services 2004). 
 
In the USA, hurricanes cost thousands of dollars worth of damage, though in an interesting 
anomaly, cleanup efforts can in fact be seen, on a balance sheet, to boost GDP.  
 
Action is now being taken across the world to ensure international and national agreements on 
climate are adhered to. The Climate Justice Programme, amongst other things, details ongoing 
case law in this area – current cases are being heard in Australia, Germany and the USA.  
 
UKCIP (2004) has developed tools to examine the costs of the impacts of climate change. At 
the launch of the tools the author stated:  
 

For the first time, UK decision-makers have a systematic approach for costing the impacts 
of climate change and adaptation responses. The guidelines will help economists and business 
planners to consider both financial and wider welfare costs and benefits within an integrated 
framework. 
 

These tools have been designed for use by the private and public sectors and aim to identify 
both where there may be opportunities from climate change, and where climate change is likely 
to cost money.   

MITIGATION – REDUCING THE PROBLEM 
‘Mitigation’ is the taking of action to reduce the problem in the first place. In reality this means 
reducing the amounts of greenhouse gases emitted into the atmosphere. Given the diverse 
nature of these sources, so it follows that mitigation measures can take many forms. These 
include fiscal measures like increasing fuel prices, and pursuing sustainable development goals 
such as the better insulation of residential homes so using less fuel and reducing fuel poverty.  
                                            
4 Note this document is only available in a password protected area of the SNH website, hence the link to a related 
news item  

http://www.nfucountryside.org.uk/newsruralenvironment-1016.htm
http://www.nfucountryside.org.uk/newsruralenvironment-1016.htm
http://www.nfucountryside.org.uk/newsruralenvironment-1016.htm
http://www.ukcip.org.uk/scenarios/
http://www.parliament.uk/documents/upload/POSTpn232.pdf
http://www.parliament.uk/documents/upload/POSTpn213.pdf
http://www.benfieldhrc.org/SiteRoot/people/cvs/cv_dc.htm
http://www.capitais.co.uk/downloads/68 Capita Update INS SER.pdf
http://www.capitais.co.uk/downloads/68 Capita Update INS SER.pdf
http://www.climatelaw.org/
http://www.austlii.edu.au/au/cases/vic/VCAT/2004/2029.html
http://www.austlii.edu.au/au/cases/vic/VCAT/2004/2029.html
http://www.ukcip.org.uk/resources/publications/pub_dets.asp?ID=54
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The UNFCCC highlights three areas where mitigation must take place, all of which are as 
applicable to Scotland as anywhere else: these are  
 

• reduce emissions 
• plant more forests 
• change lifestyles and rules 

 
The first and third of these are inextricably linked. The higher the demand for energy, the more 
energy will be produced. Of course it is not good business practice to produce energy which will 
not be used, whether it is in the form of electricity, or fuel to run vehicles.   

REDUCING EMISSIONS  
The Kyoto Protocol sets binding targets for the UK to reduce the 6 main greenhouse gases. In 
addition, the UK Government Energy White Paper (DTI 2003) has an ambitious target of 
reducing CO2 emissions by 60% by 2050, a target initially identified by the Royal Commission 
on Environmental Pollution (RCEP 2000). Some parts of the business sector are beginning to 
understand better that reducing the amount of fossil fuels they use is good for their balance 
sheet, as well as the economy. In addition, energy resource instability may be a driver in taking 
such a line. BP believe that precautionary action is justified (BP 2005), whilst a global business 
coalition has been formed comprising organisations committed to reducing their greenhouse 
gas emissions (The Climate Group 2005) 
 
British Airways argue, in evidence to the House of Commons Environmental Audit Committee 
(2004a), that its business depends on the continued use of fossil fuels and delivers social and 
economic benefits.  
 
The Energy White Paper indicates that half of the progress required to reach the 60% target will 
come through energy efficiency measures. The Scottish Executive is committed to making an 
‘equitable contribution’ to the UK Kyoto target. No distinct Scottish target for emissions reduction 
has been set although there is commitment to a Scottish energy efficiency strategy. The main 
sources in Scotland are detailed below.  
 
The Scottish Executive is committed to making an ‘equitable contribution’ to UK greenhouse gas 
emissions though that has never been defined or had targets attached to it.  The UK distribution 
of regional greenhouse gas emissions in 2002 are as follows - figures are for total climate 
change impact (all 6 gases).  
 

• England  73.7% 
• Scotland  11.0% 
• Wales   7.3% 
• Northern Ireland 3.7% 
• Unallocated  4.3%  

 
The unallocated portion relates to mobile and offshore sources. The latest figures (National 
Atmospheric Emissions Inventory 2004) show that whilst emissions of the 6 main greenhouse 
gases in Scotland have reduced, the percentage of gases produced in Scotland relative to the 
rest of the UK has risen. This means that the rest of the UK has reduced greenhouse gas 
emissions at a faster rate than Scotland. Detailed figures for different areas of the UK are 
available, but figures for Scotland and the UK are reproduced below. Note that carbon dioxide, 
methane and nitrous oxide are the main problem gases:  

http://www.dti.gov.uk/energy/whitepaper/index.shtml
http://www.rcep.org.uk/newenergy.htm
http://www.bp.com/sectiongenericarticle.do?categoryId=2011560&contentId=2016944
http://www.theclimategroup.org/index.php?pid=355
http://www.publications.parliament.uk/pa/cm200405/cmselect/cmenvaud/uc105-ii/uc10502.htm
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Table 4 – Scotland and UK Greenhouse Gas Emissions 1990-2002  
 
Greenhouse Gas   Scotland United Kingdom 
Carbon Dioxide 1990 emission Mt C equivalent5 17.2 164.6
 1990 percentage % 10.4 100.0
 2002 emission Mt C equivalent 16.6 150.3
 2002 percentage % 11.1 100.0
 Change 1990/02 % -3.2 -8.7
    
Methane 1990 emission Mt C equivalent 1.8 21.0
 1990 percentage % 8.6 100.0
 2002 emission Mt C equivalent 1.3 12.0
 2002 percentage % 10.6 100.0
 Change 1990/02 % -29.5 -42.7
    
Nitrous oxide 1990 emission Mt C equivalent 1.7 18.5
 1990 percentage % 9.0 100.0
 2002 emission Mt C equivalent 1.4 11.2
 2002 percentage % 12.7 100.0
 Change 1990/02 % -14.7 -39.6
    
Hydrofluorocarbons 1990 emission Mt C equivalent 0.000040 3.1
 1990 percentage % 0.00130 100.0
 2002 emission Mt C equivalent 0.2 2.8
 2002 percentage % 6.5 100.0
 Change 1990/02 % NC -8.4
    
Perfluorocarbons 1990 emission Mt C equivalent 0.031 0.38
 1990 percentage % 8.1 100.0
 2002 emission Mt C equivalent 0.02 0.10
 2002 percentage % 21.5 100.0
 Change 1990/02 % -27.1 -72.5
    
Sulphur 
hexafluoride 

1990 emission Mt C equivalent 0.005 0.30

 1990 percentage % 1.8 100.0
 2002 emission Mt C equivalent 0.01 0.43
 2002 percentage % 3.3 100.0
 Change 1990/02 % 163.9 47.3
     
Global Warming 
Potential 

1990 emission Mt C equivalent 20.7 207.9

 1990 percentage % 9.9 100.0
 2002 emission Mt C equivalent 19.5 176.8
 2002 percentage % 11.0 100.0
 Change 1990/02 % -5.6 -14.9
The recent reductions, as outlined above, have been interpreted in different ways. The Scottish 
Executive in a press release on 29 November 2004 made no reference to the emissions 

                                            
5 Million tonnes of carbon equivalent  

http://www.scotland.gov.uk/News/Releases/2004/11/29130346
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reduction relative to reductions elsewhere in the UK. However, this angle was picked up in the 
media (Sunday Herald 2004). Friends of the Earth Scotland stated (2004):  
 

According to Government figures, Scotland's greenhouse gas emissions fell by only 5.6% 
between 1990 and 2002 - significantly less than an the 14.9% average achieved by the 
UK as a whole. For carbon dioxide (CO2), the main climate change gas, Scotland's 
emissions fell by just 3.2% between 1990 and 2002 compared to the UK average 
reduction of 8.7%. England'sCO2 emissions fell by 10.8% over the same period. 

 
On 9 December 2004, Scottish Environment and Rural Development Minister Ross Finnie 
stated (Scottish Parliament 2004):   
 

I think that we have made more than our equitable share towards reaching the UK target, 
but we are as concerned as the UK Government is that the target is not being met. That 
is part of the reason why we are undertaking the review of the Scottish climate change 
programme, although we undertook to review it this year when we set out the initial 
programme in 2000. It is important that we refine the programme to ensure that we make 
our due contribution to the UK's target of meeting the Kyoto targets. 

 
Part of the reason for differences in opinion about whether Scotland has made an ‘equitable 
contribution’ lies with how reductions were achieved elsewhere in the UK. The change from oil 
and coal burning to gas burning for electricity production in England led to a swift drop in 
emissions in the early 1990s. This trend was not as marked in Scotland, although data are not 
always collected on a like-for-like basis at Scottish and UK level, something it is understood the 
DTI and Scottish Executive are working on. Another key reason for this emissions reduction was 
the change from heavy industry to the service sector.  
 
Note that 20% of Scottish CO2 emissions are from land use change and forestry. This amounts 
to some 89% of the total UK emissions from land use and forestry. In order to give more useful 
comparisons between other sectors, Table 5 below uses CO2 emissions which do not include 
that released through land use and forestry.  
  
Table 5 – Greenhouse gas sources and trends in Scotland 
 
Greenhouse gas Main sources  Trend 1990-2002* 

Carbon Dioxide Energy industries (power 
generation, refineries, oil & 
gas industry); road transport  

4.3% decrease in Scotland, 
though transport has 
increased by 8% 

Methane Waste disposal; coal mining; 
gas leakage; agriculture 

29.5% decrease in Scotland 

Nitrous Oxide Agriculture; combustion; 
chemical processes 

15% decrease in Scotland 

Hydrofluorocarbons Aerosols; refrigeration Increase from zero to 6.5% of 
UK total 

Perfluorocarbons Electronics industry; 
aluminium production 

13% increase as percentage 
of UK total  

Sulphur hexafluoride Electrical switchgear 1.5% increase as percentage 
of UK total 

 * Note: Trends for carbon dioxide, methane and nitrous oxide are for Scotland. Trends for hydrofluorocarbons, prefluorocarbons and 
sulphur hexafluoride are relative to UK total 
 

http://www.sundayherald.com/46339
http://www.foe-scotland.org.uk/press/pr20041202.html
http://www.scottish.parliament.uk/business/officialReports/meetingsParliament/or-04/Col12788
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The Scottish Executive (2004b) has identified key sectors where Scotland can make a 
distinctive contribution6:  
Table 6 – Climate change – key sectors in Scotland 
 
Sector Responsibility 
Energy 
 

Shared with UK Government. Scottish Executive 
responsible for promoting renewables and energy efficiency

Business 
 

Executive can encourage, and fund, energy efficiency 
measures 

Transport 
 

Shared with UK Government. Aviation policy largely 
reserved, as is some rail policy, but public transport, 
infrastructure devolved 

Household 
 

Energy efficiency is devolved  

Agriculture, forestry and 
land use 
 

Implementation of CAP devolved as is operation of Forestry 
Commission Scotland 

Public 
 

Scottish Executive has responsibility for own estate, but 
also controls budget for local authorities, quangos etc. 
Public procurement a key policy.  

Waste management 
 

Devolved matter 

Scottish building 
regulations 
 

New building regulations will come into force in 2005, 
though will only really relate to new build 

 
In addition, the Scottish Executive has responsibility over planning matters, crucial when 
considering where new developments should be sited. The latest position on this is set out in 
the written answer below:  
 
S2W-12499 - Ms Rosemary Byrne (South of Scotland) (SSP) : To ask the Scottish Executive what plans it has 
to integrate climate change into its planning policies and what funds will be allocated for this purpose. 
Answered by Johann Lamont (20 December 2004): Climate change is already integrated into the Scottish 
Executive’s planning policies. Scottish Planning Policy (SPP)1 The Planning System recognises the Executive’s 
wider commitment to tackle climate change and acknowledges that burning fossil fuel is the biggest single 
contributor to global warming. It says:“The planning system can play a part in reducing emissions when guiding the 
location and design of development and the management of land use change. Specific actions include reducing the 
need to travel and encouraging sustainable forms of transport, and encouraging energy efficient design and 
appropriate choice of materials. The planning system should take the possible impacts of climate change, for 
example greater rainfall and increased risk of flooding, into account when taking decisions on the location of new 
developments and other changes of use.” Other planning policies are also relevant to climate change including 
SPP7 Planning and Flooding, SPP3 Planning for Housing, National Planning Policy Guideline (NPPG) 13 Coastal 
Planning, NPPG 6 Renewable Energy and NPPG 10 Waste Management. 
It should be noted that SPPs are replacing NPPGs, but the two series have the same status as statements of 
Scottish Executive planning policy.The preparation and publication of Scottish Planning Policies and Planning 
Advice Notes fall within normal departmental running costs as, similarly, does the work of planning authorities in 
applying them in development plans and in the determination of planning applications. Funding for new 
development is primarily the responsibility of the developer, who will also benefit from the project, though Executive 
funding which is available for specific projects such as local authorities’ Flood Prevention Schemes which 
incorporate an element for climate change. 

                                            
6 In 1998 the Scottish Office and the ESRC Global Environmental Change Programme examined possibilities for a 
climate change mitigation strategy for Scotland. (Scottish Office 1998)  
 

http://www.scotland.gov.uk/consultations/environment/rsccp-00.asp
http://www.sussex.ac.uk/Units/gec/pubs/reps/scotrep.htm
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There is an important distinction to be made between energy and electricity. Electricity 
generation is responsible for about 35% of greenhouse gas emissions in Scotland. Generating 
electricity from renewable energy sources – sun, wind, tide, wave, biomass – is one way of 
reducing greenhouse gas emissions. The Scottish Parliament Enterprise and Culture 
Committee reported on this policy area recently (Scottish Parliament Enterprise and Culture 
Committee 2004). Key recommendations included:  
 

• The Scottish Executive should accept the reality of the situation and create a 
comprehensive Scottish energy policy, which would take account of the UK context and 
the areas in which it operates in co-operation with Westminster 

• The energy policy should seek to shift the focus from large onshore wind farms to other 
forms of renewable power 

• All those affected - developers, local authorities, objectors - believe that there are major 
weaknesses in the current planning system and a lack of clear guidance from the 
Executive 

• The Committee believes that the opportunities and potential benefits presented by the 
renewables energy sector are so great that the Executive should be prepared to invest 
significantly in the sector. It should be treated as a priority sector by the enterprise 
networks and the full range of business support mechanisms should be brought to bear 
on its development. In circumstances where the private sector is risk averse the Scottish 
Executive should take the lead 

• Energy conservation must be a key part of a Scottish energy policy, and the policy 
should include targets for conservation 

• The Scottish Executive should consider ways of incorporating sustainable energy in all 
public procurement. The need for the use of sustainable energy should be reflected in all 
arrangements for Best Value and Public Private Partnerships 

 
There are difficult political realities surrounding how to generate electricity. For instance, nuclear 
generation is virtually greenhouse gas emission free, but there are other considerations 
regarding what to do with nuclear waste.   
 
Most policy is aimed at reducing the amount of energy used per unit of production (known as 
the ‘intensity effect’). Whilst this is important, if nothing is done to address the overall growth in 
the sector (the ‘output effect’) then there can be little change in energy use. This is where the 
argument that ‘decoupling’ economic growth from energy use is fundamental to reducing 
emissions.  

PLANTING MORE TREES AND OTHER WAYS TO ‘FIX’ CARBON 
Trees, and other plants, play a crucial part in removing carbon dioxide from the atmosphere. 
Approximately 80% of carbon held in British vegetation is in trees (Cannell and Milne 1995). Of 
all the ‘carbon stores’ on the Earth, this is one which is relatively easy to make bigger i.e. by 
planting more trees. This is the principle behind the ‘Carbon Neutral’ philosophy whereby people 
offset their carbon emissions by planting an appropriate number of trees. It is important to be 
aware that trees, when they are burned or rot, release the gas they have taken up through their 
lives, so planting (or natural regeneration) programmes must be long term and continuous 
Programmes such as the World Conservation Union Forest Conservation Programme are clear 
that tree planting must integrate with existing social, economic and natural conditions.      
 
However, Scottish soil contains 170 times more carbon than Scottish vegetation does. Of all the 
carbon in Scottish soil, 65% of this is found in peat soils (Milne and Brown 1997).  
 

http://www.iucn.org/themes/fcp/experience_lessons/climate_mitigation.htm
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There are other, less developed means for fixing carbon out of the atmosphere (known as 
sequestration). These can take the shape of:  
 

• Injecting carbon dioxide underground 
• Sequestration in oceans 

 
The Royal Society (2001) is of the opinion that although some steps can and should be taken 
with regard to sequestration, they should not be at the expense of other mitigation measures.  
 
In Scotland, increased tree cover, and taking better care of peatland could help in adaptation 
strategies such as catchment wide flood management, and could provide corridors to allow 
species to migrate in response to climate change trends.  

CHANGING LIFESTYLES AND RULES 
 
The UNFCCC recognises that services and products are only produced if there is a demand for 
them. The decisions of individuals then become increasingly important when taken en masse. 
Having said that, governments too have a crucial role in helping guide citizens to make the 
correct decisions, and in developing a structure of society which relies less on the burning of 
fossil fuels and the production of other greenhouse gases.   As the UN states:  
 

• when thousands and even millions of people make choices that add unnecessarily to the 
global warming problem, the effects can be considerable 

• traditions and habits also may limit the lifestyle choices that are available 
• lack of demand also slows innovation and technological progress, while heightened 

interest accelerates it 
• laws and regulations can have a major impact on greenhouse-gas emissions because 

they affect business behaviour and public habits 
 
In a developed country like Scotland, none of this is new – most people understand the 
messages that increased energy use and consumption are bad for the planet, but the key is 
making it easier for them to make more sustainable choices.  

ADAPTING TO CLIMATE CHANGE 
Where mitigation is the taking of measures to reduce climate change, adaptation is the taking of 
measures to ensure that impacts of climate change are minimised. The courses of action which 
can be taken vary greatly depending on what sector is being examined.  

ADAPTATION IN EUROPE 
On 18 August 2004, the European Environment Agency issued a press release stating Europe 
needs adaptation strategies to limit climate change impacts. Whilst undoubtedly true, the 
accompanying 100 page document only had a three page section on adaptation strategies, the 
rest of the document focusing on climate change impacts. This is symptomatic of the current 
debate. There is an agreed consensus that climate change is happening but less focus on what 
can be done to adapt to inevitable changes. The EEA document does, however, give a useful 
synopsis on why adaptation strategies are useful:  
 

• Anticipatory and precautionary adaptation is more effective and less costly than forced, 
last minute, emergency adaptation or retrofitting 

http://www.royalsoc.ac.uk/document.asp?tip=0&id=1421
http://unfccc.int/essential_background/feeling_the_heat/items/2911.php
http://org.eea.eu.int/documents/newsreleases/climate_report-en
http://org.eea.eu.int/documents/newsreleases/climate_report-en
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• Climate change may be more rapid and more pronounced than current estimates 
suggest. There is a risk of under-adaptation and the potential for unexpected sudden 
events 

• Immediate benefits can be gained from better adaptation to climate variability and 
extreme climatic events 

• Immediate benefits can be gained by removing policies and practices that result in 
ineffective adaptation. An important aspect of adaptive management is to avoid the 
implementation of decisions that constrain or reduce the effectiveness of future options 
for adaptation 

• Climate change brings opportunities as well as threats. Future benefits can result from 
climate change, and these opportunities can be realised or increased by appropriate 
adaptation and awareness. However, the higher the rate of climate change, the more 
difficult it will be to realise such benefits or to adapt to its impacts. 

 
 Furthermore the report outlines what could be the expected process when developing an 
adaptation strategy:  
 

• identify climate sensitive system components 
• assess risk 
• identify potential options for adaptation 
• decide on and implement adaptive measures. 

CASE STUDY – OPTIONS FOR ADAPTATION IN CANADA  
As a country with some similar environmental conditions, at a similar latitude to Scotland, and 
with associated effects from the Gulf Stream, Canada has been used as an adaptation case 
study. In 2001, the Canadian Government published their perspective on the science of climate 
change (Environment Canada 2001) and has further broken down options for adaptation in 
different policy areas, as set out below (Natural Resources Canada  2004)  
 
Table 7 – Options for adapting to climate change in Canada  
 
Policy area Impacts Options for adaptation Constraints 
Water 
resources 

Increased flood risks, raised snowline, 
drought  

Water conservation measures; 
Improved planning and 
preparedness for droughts and 
floods; Improved water quality 
protection Enhanced monitoring 
efforts; Improved procedures for 
equitable allocation of water 

perceptions of issues 
involved; quality of 
communication between 
stakeholders and water 
managers; public involvement 
in water- management 
decisions; resources (e.g. 
financial resources, 
adequately trained staff) 

Agriculture warmer temperatures, longer growing 
seasons and elevated CO2 
concentrations, reduced soil moisture, 
increased frequency of extreme climate 
events, soil degradation and pests 

technological developments; 
government programs and insurance 
farm production practices (crop 
diversification, irrigation) farm 
financial management  

Change to traditional forms of 
agriculture; global market 
demands  

Forestry Longer fire season need more scientific information on 
impacts of climate change relevant 
to forest management planning; 
forest managers must be involved in 
determining adaptation options 

Uncertain climate models and 
lack of understanding about 
ecosystem process makes 
understanding of impacts 
difficult 

Fisheries Seafish - higher water temperatures, 
increase in sea level and changes in 
salinity could have affect; potential 

Aquaculture (more controlled 
environment) though has other 
limitations 

Rate of climate change may 
overwhelm ability of natural 
systems to adapt as some 

http://www.msc-smc.ec.gc.ca/saib/climate/climatechange/cc_presentation_e.pdf
http://www.msc-smc.ec.gc.ca/saib/climate/climatechange/cc_presentation_e.pdf
http://adaptation.nrcan.gc.ca/perspective/toc_e.asp
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increase in toxic algal blooms. 
Freshwater fish - changes in water 
temperature, species distributions and 
habitat quality 

more mobile than others 

Coastal 
zone 

Changes in sea level and the extent 
and severity of storms. Increased wave 
energy, reduced sea-ice cover, 
increased ground temperatures and 
enhanced storm-surge activity 

Three main options: protect, 
accommodate or retreat.  
Protect = greater use of soft 
engineering rather than hard. 
Accommodate = changing existing 
land uses to others more 
appropriate, redesigning existing 
structures.  
Retreat = avoiding risk to minimise 
direct impacts 

Need integrated assessments 
of coastal zone vulnerability 
and capacity to change. Need 
to identify  human processes 
of adaptation, and the 
capacity of stakeholders and 
political institutions to 
respond to changing 
conditions; Need improved 
understanding of how human 
activities and policies affect 
coastal vulnerability to 
climate change 

Transport Infrastructure – pavement softening, 
freeze-thaw cracking of roads, rail track 
buckling, increased landslides, marine 
facilities may be inundated. Operations 
– lower inland water levels means more 
journeys with freight, increased 
temperature means more air 
conditioning, less winter accidents 
though more danger in extreme events 

For coastal areas threatened by sea 
level rise and storm surges, 
adaptations may include relocation 
of facilities and redesigning / 
retrofitting structures with 
appropriate protection. 
Technological changes to asphalt. 
Improved information systems.  
Encouraging staff to work from 
home, and changing land use 
patterns to reduce commuting 

Transportation systems, 
represent long-term 
investments that cannot be 
easily relocated, redesigned 
or reconstructed. Thus, there 
is a need to be forward 
looking and to consider not 
just recent past, but also near 
and longer term future 

Human 
health 

Impact of drought on stress levels in 
farming communities; effects of forest 
fires on air quality; increased probability 
of food-borne illness; impacts of heat 
waves on vulnerable populations; 
contamination of surface water due to 
extreme rainfall events; effects of floods 
and other hazards on physical safety 
and mental health.  

 

Develop integrated responses to 
addressing climate change and 
health issues; expand existing 
monitoring, reporting and 
surveillance networks to include 
climate- related health impacts; 
increase and improve professional 
and public education regarding 
adaptive actions; develop education 
campaigns; develop organizational 
structure for proceeding with an 
adaptation action plan 

Need understanding of how 
climate change could make 
conditions more favourable 
for establishment of infectious 
diseases; Need for studies on 
how climate change will affect 
the sustainability, health, 
safety and food supply of 
communities; Need better 
understanding of the health 
effects of heat waves and of 
the impacts on safety and 
supply of drinking water 

Source: Reproduced and adapted from Natural Resources Canada  
http://adaptation.nrcan.gc.ca/perspective/toc_e.asp  
 

ADAPTATION IN SCOTLAND  
In 2001, the Scottish Executive Central Research Unit published Potential Adaptation Strategies 
for climate change in Scotland (Scottish Executive 2001a). This report indicated that a Scottish 
adaptation strategy should reflect:  

•  Climate risk management is integrated into the planning process of all organisations with 
responsibilities for long life assets. For example, for the water authorities, as a major 
holder of long-life assets, the adaptation priority is to develop infrastructure robust to 
present weather extremes, by integrating climate risk into business planning and 
investment 

• Mechanisms are in place to continually monitor and disseminate climate scenario 
information, as it becomes available 

http://adaptation.nrcan.gc.ca/perspective/toc_e.asp
http://www.scotland.gov.uk/cru/kd01/lightgreen/pascc-00.asp
http://www.scotland.gov.uk/cru/kd01/lightgreen/pascc-00.asp
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• The delicate balance between minimising climate risk and enabling social and economic 
development though the land use planning framework is observed 

• Existing management frameworks in Scotland are utilised, but the development of local 
stakeholder groups are also critical for developing a strategy based on the joint strengths 
of strategic oversight by the Scottish Executive and local decision-making 

• The use of strategic management frameworks for defined landscape areas within 
Scotland would assist the development of adaptation policies for the Scottish 
environment 

• The development of measures to minimise greenhouse gas emissions from land use 
must be designed in conjunction with measures to minimise adverse climate impacts 

• Information on the land at risk of flooding is fundamental for an adaptation strategy in 
Scotland 

• The Scottish Executive plays a vitally important role as educator, to improve awareness 
and disseminate information on climate risk, and as facilitator, to encourage groups of 
stakeholders to integrate climate risk into their management strategies. 

Sector specific key issues were documented in the report as:  

• Energy - sector comprises major capital assets with long lifetimes that are vulnerable to 
flooding and storm damage 

• Business - specific climate changes may impact directly on individual business 
operations, particularly at industrial and manufacturing plants, for the majority climate 
issues will only impinge through the constraints placed on them by planning regulations 
for land use and building design and from the premiums paid to insure against adverse 
climate events 

• Transport - Maintenance of road and rail network, particularly against flooding and storm 
damage. The rail network is inherently more vulnerable than the road network 

• Public sector - key issue for the public sector concerns the land use planning system 
and its role in minimising flood risk while allowing appropriate economic development. 
The National Planning Policy Guidelines on Flooding and Planning (NPPG7) provide a 
comprehensive framework to minimise the risk of flooding from future developments. 
Also, poor health arising from damp, cold housing is likely to worsen.  

• Agriculture, Forestry, Fishing and Biodiversity - sector most sensitive to climate 
change. The results from this project suggest that, above all else, adapting to climate 
change demands flexibility in resource management. Defining and attempting to 
conserve practices or one species in a fixed location are likely to fail.  

According to the Review of the Scottish Climate Change Programme (2004b):  

The Scottish Programme referred to the development of a Scottish Adaptation Strategy 
and most of the strands of that strategy are now in place. A number of research studies 
have been commissioned into the impacts of climate change to inform our approach to 
adaptation. 
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RECENT POLICY DEVELOPMENTS 

This section of the briefing outlines some of the key recent policy developments in Scotland, 
UK, Europe and globally.  

COP +10 
The 10th Conference of Parties to the UNFCCC was held in Buenos Aires in December 2004.  A 
host of decisions were taken, but in general terms the Conference was felt not to have been as 
successful as first hoped. The Conference was to open discussion on climate change action 
post 2012, but considerable progress was not made - note that rules for post 2012 must be in 
place by 2007 under the Kyoto Protocol. An agreement has been made to hold a seminar in 
May 2005 at which there will be an informal exchanging of information on existing and future 
policies. The USA agreed to this as long as the seminar does not open negotiations to future 
commitments (ENDS Daily 2004).  
 
The German Government stated that global emissions should be halved by 2020, and that 
Germany would commit reducing its emissions by 40% if the European Union agreed to reduce 
emissions by 30% by 2020.  Germany, in partnership with the European Commission, has 
developed a forum for discussion of Future International Action on Climate Change.  
 
Other outcomes of the conference included development of a work programme on adaptation 
measures.  

EUROPEAN COMMISSION  
Romano Prodi, previous president of the European Commission, stated that Climate change is 
the real threat to global peace (European Commission 2004a). There are many European 
Commission initiatives and law that seek to reduce the European Union contribution to climate 
change.  
 
The European Commission has already begun preparations for climate change policy beyond 
2012 (the point at which the Kyoto requirements must be met) and recently held a stakeholder 
consultation (European Commission 2004b) on the subject. The Commission is expected to 
produce a Communication on future climate change strategies in January/February. The 
Communication will be considered by Heads of Government at the Spring European Council. 
Both the UK Government and the new Environment Commissioner have stated that aircraft 
emissions should be included in climate change discussions. This may, therefore, be an 
important part of the agenda for the UK presidency, and is a topic which has been explored by 
the House of Commons Environmental Audit Committee.  
 
The Commission has also proposed a regulation (European Commission 2003) on certain 
fluorinated greenhouse gases. This aims to set a framework to reduce these gases by 
establishing a system for their reporting, containment, marketing and use. The October 
Environment Council reached political agreement (European Commission 2004c) on this 
proposal, and it is expected to be finalised in 2005. Other work being developed at European 
level includes proposals on carbon dioxide 'sinks' in forestry and soils, and the potential 
mitigating of greenhouse gases from the agricultural sector.  
 
The European Emissions Trading Scheme was established on 1 January 2005. More on the 
principles behind emissions trading is available in the ‘Simplifying the Jargon’ section on page 5 
of this briefing. The UK is still not part of the scheme as negotiations are ongoing relating to the 
UK allocation.  
 

http://unfccc.int/meetings/cop_10/items/2944.php
http://www.fiacc.net/
http://europa.eu.int/rapid/pressReleasesAction.do?reference=SPEECH/04/366&format=HTML&aged=0&language=EN&guiLanguage=en
http://europa.eu.int/rapid/pressReleasesAction.do?reference=SPEECH/04/366&format=HTML&aged=0&language=EN&guiLanguage=en
http://www.europa.eu.int/comm/environment/climat/future_action.htm
http://www.europa.eu.int/comm/environment/climat/future_action.htm
http://europa.eu.int/rapid/pressReleasesAction.do?reference=IP/04/1231&format=HTML&aged=0&language=EN&guiLanguage=en
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Information on climate change at European level is available from The European Environment 
Agency, European Environmental Bureau and Climate Action Network Europe.  

UK PARLIAMENT  
 
Climate change is a hot topic at Westminster and is the subject of a lot of recent and ongoing 
work. There are four ongoing relevant inquiries: 
 

• House of Commons Environment, Food and Rural Affairs Committee (2005) – Climate 
Change: Looking Forward 

• House of Commons Environmental Audit Committee (2005) - The international challenge 
of Climate Change: UK leadership in the G8 and EU 

• Scottish Affairs Committee (2005) – Meeting Scotland’s Future Energy Needs. The 
Scottish Affairs Committee has also taken evidence on Implications for Grangemouth of 
BP's Plans for its Petrochemicals Business (2004) 

• House of Lords Science and Technology Committee Sub Committee II (2005) – Energy 
Efficiency 

 
There are a number of recently published relevant inquiry reports, including:  
 

• House of Commons Environment, Food and Rural Affairs Committee Report (2004) – 
Climate Change, Water Security and Flooding  

• House of Commons Environmental Audit Committee 
(2004chttp://www.publications.parliament.uk/pa/cm200304/cmselect/cmenvfru/558/558.p
df) - Aviation: Sustainability and the Government’s second response  

• House of Commons Environmental Audit Committee (2004b) – Budget 2004 and Energy 
• House of Lords Science and Technology Committee (2004) – Renewable Energy: 

Practicalities  
 

Mike Weir, MP for Angus has introduced a Private Members Bill, the Renewable Energy Bill 
which aims to increase the use of renewable fuel crops and harness sources such as solar 
power.   

UK GOVERNMENT  
 
As stated earlier in this briefing, the UK takes over the Presidency of the European Union in the 
second half of 2005 and holds the G8 Presidency in 2005. The annual G8 summit will be held in 
Scotland in July 2005. Climate change is a priority for both Presidencies.  
 
Defra (2004d) has launched a review of the UK Climate Change Programme.   
 
The independent UK Sustainable Development Commission (2003) audit of the Programme, 
published before the Energy White Paper (DTI 2003) found that:  
 

• Without further measures, the UK will fall well short of the Government’s goal of reducing 
carbon dioxide emissions by 20% from 1990 levels by 2010 

• The Kyoto Protocol target, of reducing total greenhouse gas emissions by 12.5% from 
1990 levels over the period 2008-12, will be achieved 

• Looking beyond 2010, the Government’s projections do not yet show the radical shift 
needed to a low carbon path, nor are the policies in place to achieve more sustainable 
patterns of energy generation and consumption 

http://themes.eea.eu.int/Environmental_issues/climate
http://themes.eea.eu.int/Environmental_issues/climate
http://www.eeb.org/activities/climate_change/Index.htm
http://www.climnet.org/
http://www.parliament.uk/parliamentary_committees/environment__food_and_rural_affairs/efra_climate_change_looking_forward.cfm
http://www.parliament.uk/parliamentary_committees/environment__food_and_rural_affairs/efra_climate_change_looking_forward.cfm
http://www.parliament.uk/parliamentary_committees/environmental_audit_committee.cfm
http://www.parliament.uk/parliamentary_committees/environmental_audit_committee.cfm
http://www.parliament.uk/parliamentary_committees/scottish_affairs_committee/sac_041207.cfm
http://www.parliament.uk/parliamentary_committees/lords_s_t_select/lords_s___t_select_future_meetings.cfm
http://www.parliament.uk/parliamentary_committees/lords_s_t_select/lords_s___t_select_future_meetings.cfm
http://www.publications.parliament.uk/pa/cm200304/cmselect/cmenvfru/558/558.pdf
http://www.parliament.uk/parliamentary_committees/environmental_audit_committee/eac_23_09_04.cfm
http://www.publications.parliament.uk/pa/cm200304/cmselect/cmenvaud/490/49002.htm
http://www.publications.parliament.uk/pa/ld200304/ldselect/ldsctech/126/12602.htm
http://www.publications.parliament.uk/pa/ld200304/ldselect/ldsctech/126/12602.htm
http://www.publications.parliament.uk/pa/ld200405/ldbills/009/2005009.htm
http://www.defra.gov.uk/news/2004/041208b.htm
http://www.sd-commission.org.uk/news/resource_download_search.php?attach_id=0GNB1GN-2H541FZ-5SVJP18-5SIRTWY
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• Factors outside the influence of the Programme, including electricity market pricing and 
aviation, strongly affect its outcome. 

• Additional measures - including environmental cost internalisation, renewables, 
Combined Heat and Power (CHP), energy efficiency, transport - are required now, to 
bolster the Programme itself and to establish the groundwork for a low-carbon economy. 

• Political leadership is required to set this process in train, and to provide clarity of long 
term intentions. The forthcoming energy White paper provides a major opportunity for the 
Government to demonstrate such leadership. 

 
Other recent key announcements from the UK Government include:  
 

• Britain launches international energy strategy (British High Commission 2004) 
• Jack Straw, Foreign Secretary to open launch of UK – Japan climate collaboration on 

19th January 2005, where he will present UK plans for advancing climate change science 
during its G8 presidency (Earth Simulator 2005) 

• UK Government to host G8 round table on energy and lower carbon economy in March 
2005 (Defra 2004c) 

• Ben Bradshaw MP - Speech at the launch of the 'Methane to Markets Partnership', 
Washington, US, Tuesday, 16 November 2004 (Defra 2004a)  

• Joint statement by Environment Secretary Margaret Beckett and CBI Director General 
Digby Jones on climate change (Defra 2004b) 

SCOTTISH PARLIAMENT  
There have been a number of debates on climate change in the Scottish Parliament, the most 
recent of which took place on 20 January 2005.  The Parliament has examined related issues in 
committee and in debate, though climate change has never been the subject of a formal 
Parliamentary inquiry. In 2004, the Enterprise & Culture Committee undertook an inquiry into 
renewable energy (Scottish Parliament Enterprise and Culture Committee 2004). Key 
recommendations from that report are reproduced on page 26 of this briefing.  
 
There have been many Parliamentary Questions on climate change but a selection relating to 
different key sectors are reproduced below:  
 
Domestic energy  
S2W-12715 - Shiona Baird (North East Scotland) (Green): To ask the Scottish Executive how much carbon is 
emitted per annum as a result of domestic energy use. 
Answered by Ross Finnie (14 December 2004): The Department for Environment, Food and Rural Affairs (Defra) 
has published data on carbon dioxide emissions by final user, which includes an estimate for aggregate emissions 
attributable to the domestic sector, for the United Kingdom.  This data is available on the Defra website at 
www.defra.gov.uk/environment/statistics/globatmos/kf/gakf07.htm.  
No separate estimate is available for emissions attributable to domestic energy use in Scotland.   
 

Transport 
S2W-9932 - Sarah Boyack (Edinburgh Central) (Lab) : To ask the Scottish Executive what predictions it has 
made �of the impact that the policies set out in Scotland's transport future: the transport white paper  June 2004 
will have on climate change and when such predictions will be available. 
Answered by Nicol Stephen (23 September 2004): The Scottish Executive is committed to tackling the causes of 
climate change and to ensuring that Scotland makes an equitable contribution to the UK Kyoto target. The white 
paper of June 2004, Scotland’s transport future, is a strategic document which sets out the principles which inform 
our transport policy; our objectives for transport; the major deliverables for the next 10 years, and changes to the 
delivery mechanisms at national and regional level for transport.  
All significant transport projects are subject to a form of environmental assessment through the Scottish Transport 
Appraisal Guidance (STAG). The guidance provides advice to planners and decision-makers on the appraisal of 

http://www.britishhighcommission.gov.uk/servlet/Front?pagename=OpenMarket/Xcelerate/ShowPage&c=Page&cid=1059738704019&a=KArticle&aid=1098795576861
http://www.earthsimulator.org.uk/launch.php
http://www.gnn.gov.uk/Content/Detail.asp?ReleaseID=136969&NewsAreaID=2
http://www.gnn.gov.uk/Content/Detail.asp?ReleaseID=136969&NewsAreaID=2
http://www.defra.gov.uk/corporate/ministers/speeches/bb041116.htm
http://www.defra.gov.uk/news/statements/040609.htm
http://www.scottish.parliament.uk/business/committees/enterprise/reports-04/elr04-06-01.htm
http://www.scottish.parliament.uk/business/committees/enterprise/reports-04/elr04-06-01.htm
http://www.defra.gov.uk/environment/statistics/globatmos/kf/gakf07.htm
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transport projects where the Executive’s support or approval is required. One of the key criteria is the impact of the 
proposed transport project on the environment.  The Executive has also introduced regulations to comply with the 
UK commitments stemming from the EU Directive on Strategic Environmental Assessment (SEA). SEA is a 
systematic process for taking into account environmental concerns, including climate change, at the earliest stages 
of development of public sector plans and programmes, including those relating to transport. To implement the 
Partnership Agreement commitment on SEA, a SEA Bill is being progressed. The bill seeks to extend the scope of 
SEA to ensure that every public plan and programme with significant environmental implications will be assessed. 
STAG is currently being reviewed to ensure compliance with SEA. 

The Executive supports a range of transport interventions, intended to reduce greenhouse gas emissions. For 
example, the Executive has commissioned research to help us develop new guidance for local authorities on road 
traffic reduction which will contribute towards the reduction of transport emissions. We are also putting significant 
resources in a wide range of measures, including major public transport infrastructure investment, which are 
intended to improve travel choices, encourage modal shift towards public transport, cycling and walking and to 
reduce road traffic growth and transport emissions. The Scottish Executive fully supports the UK Government 
Powering Future Vehicles strategy which promotes the development, introduction and take up of cleaner fuels and 
is funding programmes to help the market for cleaner, low carbon vehicles and new technologies. 

We will evaluate transport policies as part of the formal review of the Scottish Climate Change Programme, due to 
commence later this year. The programme review will provide an opportunity for the Executive to consider whether 
new policies and measures are required, or if existing ones need to be strengthened. 

 
Local authorities 
S2O-4494 - Sarah Boyack (Edinburgh Central) (Lab) : To ask the Scottish Executive what action local authorities 
can take to reduce greenhouse gas emissions. 
Answered by Ross Finnie (9 December 2004): It is for local authorities to determine what action they take to 
reduce greenhouse gas emissions. The Executive provides support for a range of schemes which can contribute to 
the reduction of greenhouse gas emissions, including measures such as the public sector energy efficiency 
scheme.  
 
Agriculture 
S2W-12498 - Ms Rosemary Byrne (South of Scotland) (SSP) : To ask the Scottish Executive what plans it has 
to integrate climate change into its agriculture policies and what funds will be allocated for this purpose. 
Answered by Ross Finnie (7 December 2004): Research in Scotland into climate change and land use has been 
on-going for more than a decade, with an investment of over £5.5 million. Proposals for further climate change 
research will be published in the near future and our on-going review of the Scottish Climate Change Programme 
will consider the role of agriculture in relation to our climate change objectives.  
A Forward Strategy for Scottish Agriculture, published in 2001, gave a commitment to review climate change 
research and to involve the farming industry in consideration of options for reducing greenhouse gas emissions. 
This has led to two significant research projects focusing on the effect of agriculture and other types of rural land 
use on greenhouse gas emissions. The first project report, dealing with the contribution of fertiliser use in Scotland 
to climate change, will be published soon. The second project, commissioned jointly with the National Assembly for 
Wales, is based on modelling the behaviour of carbon and nitrogen in organic soils and will run until 2006. 
Executive funding for these two projects is around £0.5 million over four years. 

Guidance to farmers on managing pollution, including use of fertilisers which contribute to greenhouse gases, is 
contained in the good practice guide Prevention of Environmental Pollution from Agricultural Activity which is 
currently being updated for re-issue early next year. Also, to qualify for the Single Farm Payment under the 
reformed Common Agricultural Policy regime, farmers will be required to comply with a range of measures to 
protect the environment and maintain farm land in good agricultural and environmental condition. Compliance with 
these measures will help to reduce the impact of farming on climate change. Options to reward farmers for 
adopting additional measures to protect the environment are being considered as part of the Executive’s proposals 
for Land Management Contracts. 

The First Minister was asked about flooding on 13 January 2005 (Scottish Parliament 2005a):   

Mike Pringle (Edinburgh South) (LD): To ask the First Minister how the Scottish Executive is addressing 
incidents and threats of flooding across Scotland. (S2F-1349) 

The First Minister (Mr Jack McConnell): I reiterate what I said earlier. I am sure that the thoughts of all MSPs are 
with the families of those who have died as a result of the adverse weather conditions in Scotland this week and 
with those families whose homes and properties have been damaged.We have increased the resources that are 

http://www.scottish.parliament.uk/business/officialReports/meetingsParliament/or-05/Col13499
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available to support local authorities' flood prevention schemes to £89 million over the next three years. We have 
coupled that with an increase in the rate of grant support to local authorities from 50 per cent to 80 per cent of 
eligible costs.  

SCOTTISH EXECUTIVE  
Published in November 2000, the Scottish Climate Change Programme (Scottish Executive 
2000) flows directly from the UK Climate Change Programme. As noted above the UK 
Programme is under review, and the Scottish Programme is similarly out to consultation.  
  
Current Scottish Executive work on climate change is detailed in the Review of the Scottish 
Climate Change Programme (Scottish Executive 2004b) and in the climate change section of 
the Scottish Executive website, and this briefing will not reproduce that information, although 
relevant Scottish Executive publications are referenced elsewhere in this briefing. However, it is 
appropriate to note that the climate change programme consultation focuses more on mitigation 
measures than adaptation, though there is the development of a Scottish Climate Change 
Impacts Partnership (SCCIP) as outlined in the following written answers:  
 
S2W-12528 - Mrs Margaret Ewing (Moray) (SNP) : To ask the Scottish Executive what role it envisages for the 
Scottish Climate Change Impacts Partnership in respect of global warming and what new research in this area will 
be initiated, following the announcement made by the Minister for Environment and Rural Development on 16 
November 2004. 
Answered by Ross Finnie (8 December 2004): One of the key roles for the Scottish Climate Change Impacts 
Partnership will be to provide a forum for stakeholders in Scotland to address climate change impact issues and 
raise awareness amongst relevant communities. Development of the partnership is at an early stage but it is 
envisaged that members of the partnership will determine, and take forward, any research requirements. 
 
S2W-12529 - Mrs Margaret Ewing (Moray) (SNP) : To ask the Scottish Executive what expenditure is envisaged 
on administering links between regional, national and international organisations in the Scottish Climate Change 
Impacts Partnership. 
Answered by Ross Finnie (8 December 2004): Development of a Scottish Climate Change Impacts Partnership 
(SCCIP) is at an early stage but it is envisaged that, once established, it will be led and funded by its members. 
Expenditure on matters such as administering links between regional, national and international organisations will 
therefore be a matter for SCCIP members. 
 
On 14 January 2005 the Scottish Executive announced its five year research programme for its 
Environment and Rural Affairs Department. The programme identifies climate change (Scottish 
Executive 2005) as a key cross cutting theme.   
 
 
 
 
 
 
 
 

 

 

 

http://www.scotland.gov.uk/Topics/Environment/Climate-Change/16327/6765
http://www.scotland.gov.uk/consultations/environment/rsccp-00.asp
http://www.scotland.gov.uk/consultations/environment/rsccp-00.asp
http://www.scotland.gov.uk/Topics/Environment/Climate-Change/16327/5494
http://www.scotland.gov.uk/library5/environment/srs10-07.asp
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SUBMISSION FROM CENTRE FOR THE STUDY OF ENVIRONMENTAL CHANGE 
AND SUSTAINABILITY (CECS) 
 
The purpose of this note is to inform the Committee to some publications relevant to their 
enquiry into climate change in Scotland and to make a few general points on policy 
responses to the issue of climate change. 
 
In 1999, CECS led a study of the impacts of climate change in Scotland: Climate Change: 
Scottish Implications Scoping Study1. This was commissioned by the Scottish Executive, 
under the umbrella of the DEFRA-funded UK Climate Impacts Programme (UKCIP). It was 
the first of a series of regional climate impact studies that UKCIP co-ordinated across the 
whole of the UK. The study aimed to identify and prioritise the major impacts of climate 
change in Scotland, and was conducted by interviewing over 100 experts and stakeholders 
in a range of research, public sector and private organisations. The study covered impacts in 
the following sectors: energy; transport; domestic; public services; business; agriculture, 
forestry and fisheries. 
 
The study identified a range of impacts and made suggestions for further research. The 
Scottish Executive commissioned further research on flooding2 and trends in snowfall3 
(because of possible negative effects of climate change on the Scottish winter sports 
industry), which were two of the most significant impacts identified by the scoping study. In 
addition, the Executive commissioned CECS to investigate the climate change programmes 
of several other countries in the North Atlantic region (Ireland, Iceland, Denmark, Norway, 
Sweden, and Finland), with similar climates, landscapes and economies to Scotland. The 
resulting report Climate Change: North Atlantic Comparisons4 assesses the knowledge and 
perception of climate change issues and the different approaches adopted by each country 
to mitigate greenhouse gas emissions and climate impacts. 
 
In 2001, the Scottish Executive commissioned CECS to produce a further report: Potential 
Adaptation Strategies for Climate Change in Scotland5. This report examines the potential 
policy options for moderating the adverse impacts of climate change in Scotland and to 
realise any concomitant opportunities. The study comprised of interviews with relevant staff 
from the Scottish Executive and a desk-based review of available information from Executive 
Departments and Agencies and selected external organisations. 
 
Temperature trends in the existing meteorological records for Scotland have been 
investigated in two studies commissioned by the Scotland and Northern Ireland Forum for 
                                                      
1 Kerr A., Shackley, S., Milne, R. and Allen, S.J. (1999). Climate Change: Scottish Implications Scoping Study. Scottish 
Executive Central Research Unit, Edinburgh. 
http://www.scotland.gov.uk/cru/kd01/ccsi-00.htm 
2 Werritty, A., Black, A., Duck, R., Finlinson, W., Thurston, N., Shackley, S. and Crichton, D. 2001. Climate Change: 
Flooding Occurrences Review. Scottish Executive Central Research Unit, Edinburgh. 
http://www.scotland.gov.uk/cru/kd01/lightgreen/ccfo-00.asp 
Price, D.J. and McInally, G. 2001. Climate Change: Review of Levels of Protection Offered by Flood Prevention Schemes. 
Scottish Executive Central Research Unit, Edinburgh. 
http://www.scotland.gov.uk/cru/kd01/lightgreen/ccflood_00.htm 
3 Harrison, J., Winterbottom, S. and Johnson R. 2001. Climate Change and Changing Snowfall Patterns in Scotland. Scottish 
Executive Central Research Unit, Edinburgh. 
http://www.scotland.gov.uk/cru/kd01/lightgreen/ccsnow_00.htm 
4 Kerr, A. and Allen, S.J. (2001). Climate Change: Atlantic Comparisons. Scottish Executive Central Research Unit, 
Edinburgh. 
http://www.scotland.gov.uk/library3/environment/ccna-00.asp 
5 Kerr, A. and McLeod, A. 2001. Potential Adaptation Strategies for Climate Change in Scotland, Scottish Executive Central 
Research Unit, Edinburgh. 
http://www.scotland.gov.uk/cru/kd01/lightgreen/pascc-00.asp 
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Environmental Research (SNIFFER). The first study, conducted by CECS in 2000, aimed to 
develop a set of long-term terrestrial and maritime temperature indices for Scotland and 
Northern Ireland. This required identifying the locations with the longest meteorological 
records and checking them for consistency and homogeneity, to produce a reliable index of 
temperature, extending as far as possible into the past, to maximise the likelihood of 
identifying long-term temperature trends. In 2004, SNIFFER commissioned the Climate 
Research Unit, University of East Anglia, to further develop the temperature indices and 
investigate in more detail climate trends identified by the first study. The resulting report1 
found statistically significant warming trends from 1861 to 2000 of 0.69 ºC and 0.64 ºC for 
the Scottish mainland and island temperature indices respectively. 
 
In 2003, CECS participated in an audit of the UK Climate Change Programme, led by 
Edinburgh Centre for Carbon Management. The audit, Policy Audit of UK Climate Change 
Policies and Programmes2, was commissioned by the UK Sustainable Development 
Commission (SDC), which is the Government’s independent advisory body on sustainable 
development (the Commission reports to the Prime Minister and the First Ministers of the 
Devolved Administrations). The audit examined: 
 

• Whether the policies and programmes set out in the Programme, or subsequently 
adopted, are likely to achieve: the Kyoto target for greenhouse gas emissions; the 
domestic goal for CO2 emissions; and deeper cuts in CO2 and other greenhouse gas 
emissions beyond 2010; 

• What contribution current policies and programmes for reducing carbon emissions 
are likely to make to wider objectives of sustainable development, and whether 
alternatives would contribute more to sustainable development whilst also reducing 
emissions; 

• What further policies and programmes might be required, before 2010 and in the 
longer term. 

 
Although focused on the UK programme, many of the findings are highly relevant to the 
Committee’s current enquiry, and deserve careful study. In addition to the underlying 
technical report produced by ECCM, the SDC have published their own summary report3, 
the key findings of which are reproduced below: 
 

• Without further measures, the UK will fall well short of the Government’s goal of 
reducing carbon dioxide emissions by 20% from 1990 levels by 2010. 

• The Kyoto Protocol target, of reducing total greenhouse gas emissions by 12.5% 
from 1990 levels over the period 2008-12, will be achieved. 

• Looking beyond 2010, the Government’s projections do not yet show the radical shift 
needed to a low carbon path, nor are the policies in place to achieve more 
sustainable patterns of energy generation and consumption. 

• Factors outside the influence of the Programme, including electricity market pricing 
and aviation, strongly affect its outcome. 

• Additional measures - including environmental cost internalisation, renewables, 
Combined Heat and Power (CHP), energy efficiency, transport - are required now, to 
bolster the Programme itself and to establish the groundwork for a low-carbon 
economy. 

                                                      
1 Jones, P.D. and Lister, D.H. 2004. The Development of Monthly Temperature Series for Scotland and Northern Ireland. 
Report of Project CC01. Scottish and Northern Ireland Forum for Environmental Research (SNIFFER), Edinburgh. 
http://www.sniffer.org.uk/exe/download.asp?sniffer_outputs/CC01.pdf 
2 ECCM, 2003. Policy Audit of UK Climate Change Policies and Programmes. Report to the Sustainable Development 
Commission. Edinburgh Centre for Carbon Management. 
http://www.sd-commission.org.uk/news/resource_cats.php?cat_id=2&search_type=1. 
3 SDC, 2003. UK Climate Change Programme: a policy audit (SDC report). Sustainable Development Commission. 
http://www.sd-commission.org.uk/news/resource_cats.php?cat_id=2&search_type=1. 
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• Political leadership is required to set this process in train, and to provide clarity of 
long term intentions. The forthcoming energy White paper provides a major 
opportunity for the Government to demonstrate such leadership. 

 
An interesting feature of the policy audit is its second objective, to assess the contribution of 
carbon reduction policies to the wider objectives of sustainable development. The ECCM 
report presents (in Annex 4) a detailed assessment of the full range of policies in the UK 
Climate Change Programme against the framework of six principles of sustainable 
development, set out by the Sustainable Development Commission. These principles are 
commended to the Committee for their clarity and accuracy: they include all the essential 
elements that underpin sustainable development, a concept that many people find unclear, 
in a single page of text. They are reproduced here as Table 1. These principles would be a 
good starting point for the assessment of Scottish climate change policies as part of the 
desire for wider sustainability assessment of all Scottish policies that is suggested by the 
Committee’s report Is The Scottish Executive Structured and Positioned to Deliver 
Sustainable Development? 
 
The SDC’s summary report calls for political leadership. In my view, this should extend 
beyond developing appropriate policies to reduce the emissions of greenhouse gases and 
facilitate adaptation to climate change to leadership by example. The Scottish Executive, 
Scottish Parliament, Local Authorities and other government agencies in Scotland should 
aim be a positive influence on public attitudes by showing concern to reduce greenhouse 
gas emissions through their own minimisation of energy use, choice of appropriate modes of 
travel, and procurement policies. 
 
Public education and awareness can be fostered by the development of appropriate policies 
in the education sector. Climate change should feature strongly in the school curriculum, 
explaining to pupils not only its causes but also the effects of personal lifestyle choices. This 
element of the curriculum should be reinforced by the schools themselves taking active 
measures to reduce their use of fossil fuels by, for instance, increasing the energy efficiency 
of school buildings, actively promoting cycling and walking, or even installing renewable 
energy generators, such as small wind turbines and solar panels. This avoids children 
receiving mixed messages, by adopting an approach similar to the Scottish Executive’s 
Hungry for Success programme which aims to support healthy eating messages in the 
school curriculum with nutritional standards for school meals and elimination of unhealthy 
foods from school vending machines. There is also a role for universities. A few are 
beginning to introduce courses on sustainable development that are available to students 
across all degree disciplines (not just environmental ones), so that they can incorporate 
sustainability concerns into their future professional practice, in whatever area. Such courses 
could incorporate climate change awareness, but their introduction is being hindered by the 
financial pressures currently experienced by the university sector. 
 
The scope for the reduction in emissions though personal lifestyle choices is large, 
suggesting the huge potential impact of education and awareness-raising. An initial study, 
My Own Private Kyoto, by David Reay1, at the University of Edinburgh, showed that an 
average family could easily reduce their greenhouse gas emissions by 13%, by adopting a 
“greenhouse gas aware” lifestyle, through minor adjustments to their daily activities. This is 
within the 12.5% UK emissions reduction target under the Kyoto Protocol. A further more 
detailed study2 suggested that over a lifetime, a “greenhouse gas aware” Londoner could 
reduce their emissions by 70% compared to a Londoner with an energy intensive lifestyle. 

                                                      
1 Reay, D.S. 2001. New directions: my own private Kyoto. Atmospheric Environment, 35: 4887-4888. 
2 Reay, D.S. 2002. Costing climate change. Philosophical Transactions of the Royal Soc. London A (2002) 360, 2947–2961. 



Table 1.The Sustainable Development Commission's principles for sustainable development 
1. Putting sustainable development at the centre 
Sustainable development should be the organising principle of all democratic societies, 
underpinning all other goals, policies and processes. It provides a framework for integrating 
economic, social and environmental concern over time, not through crude trade-offs, but through 
the pursuit of mutually reinforcing benefits. It promotes good governance, healthy living, 
innovation, life-long learning and all forms of economic growth which secure the natural capital 
upon which we depend. It reinforces social harmony and seeks to secure each individual's 
prospects of leading a fulfilling life. 
2. Valuing nature 
We are and always will be part of Nature, embedded in the natural world, and totally dependent 
for our own economic and social wellbeing on the resources and systems that sustain life on 
Earth. These systems have limits, which we breach at our peril. All economic activity must be 
constrained within those limits. We have an inescapable moral responsibility to pass on to future 
generations a healthy and diverse environment, and critical natural capital unimpaired by 
economic development. Even as we learn to manage our use of the natural world more efficiently, 
so we must affirm those individual beliefs and belief systems which revere Nature for its intrinsic 
value, regardless of its economic and aesthetic value to humankind. 
3. Fair shares 
Sustainable economic development means “fair shares for all”, ensuring that people’s basic 
needs are properly met across the world, whilst securing constant improvements in the quality of 
peoples’ lives through efficient, inclusive economies. “Efficient” simply means generating as much 
economic value as possible from the lowest possible throughput of raw materials and energy. 
“Inclusive” means securing high levels of paid, high quality employment, with internationally 
recognised labour rights and fair trade principles vigorously defended, whilst properly 
acknowledging the value to our wellbeing of unpaid family work, caring, parenting, volunteering 
and other informal livelihoods. Once basic needs are met, the goal is to achieve the highest 
quality of life for individuals and communities, within the Earth’s carrying capacity, though 
transparent, properly-regulated markets which promote both social equity and personal 
prosperity. 
4. Polluter pays 
Sustainable development requires that we make explicit the costs of pollution and inefficient 
resource use, and reflect those in the prices we pay for all products and services, recycling the 
revenues from higher prices to drive the sustainability revolution that is now so urgently needed, 
and compensating those whose environments have been damaged. In pursuit of environmental 
justice, no part of society should be disproportionately impacted by environmental pollution or 
blight, and all people should have the same right to pure water, clean air, nutritious food and 
other key attributes of a healthy, life-sustaining environment. 
5. Good governance 
There is no one blue-print for delivering Sustainable development. It requires different strategies 
in different societies. But all strategies will depend on effective, participative systems of 
governance and institutions, engaging the interest, creativity and energy of all citizens. We must 
therefore celebrate diversity, practice tolerance and respect. However, good governance is a two-
way process. We should all take responsibility for promoting sustainability in our own lives and for 
engaging with others to secure more sustainable outcomes in society. 
6. Adopting a precautionary approach 
Scientists, innovators and wealth creators have a crucial part to play in creating genuinely 
sustainable economic progress. But human ingenuity and technological power is now so great 
that we are capable of causing serious damage to the environment or to peoples’ health through 
unsustainable development that pays insufficient regard to wider impacts. Society needs to 
ensure that there is full evaluation of potentially damaging activities so as to avoid or minimise 
risks. Where there are threats of serious or irreversible damage to the environment or human 
health, the lack of full scientific certainty should not be used as a reason to delay taking cost-
effective action to prevent or minimise such damage. 



 

 

 
 
 
 
 
CBI SCOTLAND EVIDENCE TO THE SCOTTISH PARLIAMENT ENVIRONMENT 
AND RURAL DEVELOPMENT COMMITTEE INQUIRY INTO CLIMATE CHANGE 
 
Introduction 
 
CBI Scotland welcomes the opportunity to assist the inquiry by the Environment and 
Rural Development Committee. 
 
The inquiry, along with the Scottish Executive’s own review of its climate change 
programme, represents a valuable opportunity to take stock of the impact and 
effectiveness of the measures already put in place, and then consider the potential 
for further action that balances longer-term environmental concerns and short- and 
medium-term economic pressures. 
 
CBI Scotland represents a broad spectrum of business in Scotland, including energy 
producers and suppliers, manufacturing and financial services and the 
logistics/distribution industry – all of whom are affected by Scottish Executive policy 
decisions on climate change. 
 
Recognising the challenges posed by climate change 
 
Businesses in Scotland recognise the threat of climate change and take their 
responsibility to tackle it very seriously.    The firms that the CBI represents have 
already made a significant contribution to the UK’s achievement of its Kyoto target 
through energy and carbon efficiency improvements.  Scotland has also seen some 
significant reductions in its emissions.  
 
We recognise that business has a responsibility to do more and the capability to do 
so.  But while we believe that Scotland’s businesses should and will continue to play 
a full and active role in tackling climate change, we do not believe that it is acceptable 
that business should face a disproportionate share of the burden.   The domestic and 
public sectors also have an important role to play and businesses should not be 
asked to do more than these other sectors.     
 
Tackling climate change needs to be seen in its global context 
 
Two key factors should determine the scale and the detail of the climate change 
policies pursued by the Scottish Executive. 
 
First, climate change is a global problem and requires a global solution.   We should 
not overestimate what Scotland can actually do.  The UK generates around 2% of 
global emissions so Scotland probably generates about 0.2%.   Even if Scotland 
were to eliminate all its emissions, it would make no impact whatsoever on total 
global levels of emissions, unless similar action is taken everywhere else.  
Unfortunately, this seems a long way off.  
 
The UK Government should use its Presidency of the G8 and the EU to press for a 
stronger global response to climate change, and particularly persuading the US, 
China and India to commit to reducing their emissions.  Anything that the Scottish 
Executive can do to facilitate international dialogue and strengthen the resolve of the 
UK Government is welcome. 
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Second is the fiercely competitive nature of global business, and how sensitive that 
makes many companies to rising costs.  Some sectors that trade internationally, such 
as pharmaceuticals, paper manufacturing and oil and gas, are particularly vulnerable.  
They could easily lose investment or sales (or both) if their costs rise significantly as 
a result of climate change measures introduced in Scotland but not elsewhere. 
 
These two global trends are dramatically inter-linked.   We recognise and support the 
concept of differentiated responsibilities under which richer, developed nations take 
the lead in cutting their emissions.   But we can not ignore Scotland’s clear lack of 
influence and power to make a real difference to overall global climate trends, and 
have to recognise the price that Scotland’s businesses, and the people they employ, 
might pay if we set unrealistic policies for this country. 
 
Core elements of a revised Scottish climate change programme 
 
We are still consulting with our members but believe that the Scottish Executive’s 
programme should be underpinned by a recognition that: 
 
• fit-for-purpose, market-based solutions are preferable to regulation, especially a 

one-size-fits-all approach to regulation, which fails to recognise the extent to 
which different business sectors have already contributed to, and can contribute 
more to, tackling climate change.  

 
• measures to combat climate change may bring some positive benefits for 

business (i.e. new commercial opportunities in the provision of environmental 
goods and services) but we believe that these can be overstated, while the 
cumulative impact of more regulation can be understated by policy makers.   

 
• climate change regulations/burdens/costs imposed on business will be in addition 

to regulations etc imposed through other aspects of the Scottish Executive or the 
UK Government’s policy, as well as other rising business costs (energy prices for 
example). 

 
• there is already a strong perception amongst the business community that the 

Scottish Executive is too quick to emphasise its ‘green’ credentials at the expense 
of its stated commitment to growing the Scottish economy. 

 
• a world-class transport infrastructure is vital to Scotland.  We accept that rising 

levels of road traffic and congestion impact on the environment (and also on 
business competitiveness) and need to be tackled.  But not to the detriment of our 
ability to move goods and people, into, out of and within Scotland. 

 
• we are relaxed with the principle of setting separate emissions targets for 

Scotland but remain doubtful that we can create meaningful numbers that will truly 
guide more effective policies (although we would find it strange if the Executive 
felt it should do this when it refuses to set and publish separate economic 
forecasts for Scotland). 

 
• but we are concerned that targets would be set too high and place an unrealistic 

burden on business. 
 
• we believe that no further measures should be adopted until there has been a 

thorough evaluation of the cost effectiveness of existing policies and measures. 
 
We look forward to discussing these and other issues with the members of the 
Committee and other stakeholders. 



 
 
 
SUBMISSION FROM THE EDINBURGH CENTRE FOR CARBON 
MANAGEMENT (ECCM)  
 
Impacts of Climate Change on Scotland 
Not core area of expertise – no evidence submitted. 
 
Adaptation to Climate Change 
Not core area of expertise – no evidence submitted. 
 
Mitigation of Scotland’s Greenhouse Gas Emissions 
Scotland has an almost unique position within Europe in having access to 
abundant renewable energy resources in the form of wind, wave and land 
suitable for bio-energy production. Furthermore, the offshore gas and oil fields 
represent a potentially secure sink for CO2 capture. 
 
Several of Scotland’s industries could benefit from the drive towards a lower 
carbon economy (see below). 
 
Scotland should therefore be at the forefront of efforts to implement effective 
public policies for greenhouse gas mitigation. 
 
ECCM recommends the following policies for Scotland, as high priority: 
 
1. Greater emphasis of integrating carbon considerations into local planning: 

ECCM recommends that all major retail, industrial, and housing 
developments should be subject to a climate change impact assessment. 
Standard assessment methods could be readily deployed and specific 
requirements for planning consent (e.g., 20% renewable energy provision) 
could be negotiated with local authorities. Action: Scottish Executive to 
develop framework policy and tools for use by local authorities. 
 
Other areas where carbon considerations should be integrated with local 
planning are in transport, facilities management and waste management. 
 

2. Creation of local carbon markets, based upon projects: 
The European Emissions Trading Scheme does not include users of 
energy. Greater awareness of the environmental “cost of carbon” could be 
created across Scotland through the development of local project-based 
carbon trading schemes. Schemes could function as follows: 
• Local authorities and private sector would develop projects that reduce 

GHG emissions (energy efficiency; local renewable energy; woodland 
creation); 

• Projects then registered on a central database and “certificates of GHG 
benefit” are issued; 

• Developers, after assessing the GHG impacts of retail / housing / 
industrial developments, would then be required to offset a proportion 
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of these emissions by purchasing certificates. Income from sales of 
certificates to be re-invested in emission-reducing actions. 

 
Such a scheme would stimulate interest and entrepreneurial activity in the 
development of emission-reducing actions and would encourage 
developers to carefully consider how to minimise GHG impacts of new 
developments. Actions: Scottish Executive and selected local authorities 
to develop a pilot / test scheme.  

 
3. Stimulation of bio-energy industry in Scotland: 

The forest industry represents an under-utilised bio-energy resource. Local 
use of thinnings and low-grade timber for heat will be preferable to 
utilisation in large-scale electricity plants. Actions: expand and simplify 
provision of grants and/or loans for capital equipment (boilers, driers, 
storage facilities, chipping and pelleting machinery); public sector needs to 
lead by installing sufficient boilers to create base-demand. 
 

4. Increase consumer awareness of CO2 emissions from energy 
consumption: 
Utility companies should provide customers with clearer information about 
the CO2 impacts of their energy consumption and how this can be 
reduced. Actions: strengthen and improve services such as Scottish 
Power’s “carbon account”. 
 

5. Assess the potential contribution of geological sequestration of CO2 and 
enhanced oil recovery for Scotland: 
Work by the British Geological Survey indicates that there is a significant 
potential to sequester CO2 in offshore oil and gas fields. Realisation of this 
potential resource is a major challenge but could provide some significant 
benefits to Scotland in terms of investment and technological expertise. 
Issues such as public perception and economic implications require further 
consideration. Action: investigate public perception and economic 
implications from a Scottish perspective.  
 

Business Opportunities in Low Carbon Technologies and Carbon 
Management 
 
If we assume that efforts to agree an international strategy to stabilise 
atmospheric concentrations of GHGs finally succeed, Scotland is in a good 
position to be a provider of technologies and services that will be needed 
throughout the world to move towards a lower carbon economy. 
 
According to a recent study from Princeton University1 each of the major 
“mitigation technologies” must develop into multi-billion dollar industries over 
the next 20-30 years in order to achieve stabilisation of atmospheric 
concentrations of CO2 at 500-600 ppm. Scotland is well positioned to play a 

                                                 
1 Pacala and Socolow, Stabilization Wedges: Solving the Climate Problem for the Next 50 Years with 
available technologies. Science 2004 305: 968-972 



significant role in some of these areas but care is needed to ensure that 
technical excellence is translated into growth. 
 
Key areas in which Scottish industries could excel at a global level are: 
 

1. Wind and wave technologies: 
• Research 
• Design 
• Engineering 
• Testing 
• Commissioning 
• Maintenance 
• Economics 
 

2. Geological sequestration of CO2 
• Research 
• Design 
• Engineering 
• Testing 
• Commissioning 
• Maintenance 
• Economics 

 
3. Forest and land use management for carbon benefits 

• Sustainable forest planning and management for multiple benefits 
• Economic analysis 
• Carbon monitoring 
• Timber design and utilisation 
• Bioenergy planning and utilisation 

 
4. Carbon management services for industries and local authorities 

• Local sustainable energy planning 
• Commissioning and maintenance of facilities 
• Monitoring and communication systems  
• Economic analysis for investment in projects or low carbon 

technologies 
 

Actions: establish a network of low carbon industries and service providers to 
share knowledge, identify opportunities and develop collaborative solutions. 



 
 
 
SUBMISSION FROM FRIENDS OF THE EARTH SCOTLAND 
 
The scientists of the Intergovernmental Panel on Climate Change (IPCC) agree that 
humans are causing the climate to change. Global levels of the main climate change gas 
carbon dioxide (CO2) have increased since pre-industrial times and may be double these 
levels by the 2050s. The world is now at least 0.5ºC warmer than it was 100 years ago. 
If we carry on as we are global temperatures could be warmer by as much as 6ºC by 
2100. These are big changes - more rapid than anything experienced during the last 
10,000 years. 
 
International evidence of climate change 
Temperature (1) 

• The 1990s was the hottest ever decade in the Northern Hemisphere. Globally, 6 
of the 10 warmest years ever recorded were in the 1990s; the other four were in 
the late 1980s. The first three months of 2002 were the warmest globally since 
records began in 1860. 

• The growing season in Europe is now 11 days longer that it was 35 years ago. 
• The average global temperature has risen by between 0.4 and 0.8°C since the 

late 19th century. 
 
Ice and snow cover (1) 

• Arctic ice cover is shrinking by an area the size of the Netherlands every year. 
• Snow cover has fallen by 10 per cent since the 1960s. 

 
Sea level (1) 

• In the last hundred years global sea level has risen by 10-25 cm, a rate of 1 to 
2.5 mm a year. 

 
Evidence of climate change in the UK (2) 

• The average temperature increased by 0.5 ° C during the 20th century. 
• Winters have become wetter and summers drier. 
• There has been an increase in violent winter storms matched by less rain in the 

summer. 
• Sea levels are also rising, with a maximum relative rise of 2 mm a year on the 

East coast of England. 
 
What will happen in Scotland? 
Temperature and sea levels (3) 

• Scotland is expected to get warmer with increased rainfall in the west and more 
frequent droughts in the east. Temperatures are expected to increase by 
between 1 and 3oC by 2080. Winter precipitation is expected to increase by an 
average of between 10 and 35%, with winter rainfall increasing in some parts of 
Scotland by up to 40%. 

• Although Scotland is still rising after the last ice age there will be a real rise in 
sea levels of up to 0.8 metre by 2100. 
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Flooding 
• By 2050 sea levels are predicted to rise by an additional 8 – 30cm. Combined 

with future storm surges, this could make most of Scotland’s coasts below the 5 
metre contour more vulnerable to flood risk. Approximately 170,000 (one in 12.5) 
residential properties are at risk from flooding in Scotland. (4) (5) 

 
Wildlife 

• Species like the Scottish Primrose, the snow bunting, ptarmigan and the dotterel 
may disappear where the climate of Scotland is their most southerly limit. 

 
Impacts worldwide (6) 

• 2-3 oC warming could result in up to 300 million more people being at risk from 
malaria and 3 billion people will face water shortages with many more suffering 
heat stress mortality. 

• The World Health Organisation (WHO) estimate that 150,000 deaths were 
caused in the year 2000 due to climate change. (7) 

• Crop yield reductions in most regions in mid-latitudes. 
• Water availability problems, particularly in the sub-tropics. 
• Widespread increase in the risk of flooding for many human settlements (tens of 

millions of inhabitants) as a result of increased heavy precipitation events and 
sea-level rise. 

 
Climate Justice 

• The developed countries contain only a quarter of the world’s population but are 
responsible for 60 % of the greenhouse gas emissions. However the catastrophic 
results of climate change are expected to fall disproportionately upon developing 
countries and their inhabitants. (8) 

• Worse still, developed countries, with greater resources to deal with the effects of 
climate change, have attempted to reduce their obligation to cut emissions of 
greenhouse gases at home and negotiated instead to pay for emissions 
reductions in developing countries. 

 
Climate Justice and Scotland 

• The Scottish Executive has made positive commitments to environmental justice. 
In an international capacity this requires Scotland to massively cut greenhouse 
gas emissions. Without this the effects of climate change threaten the welfare 
and livelihoods of many citizens. 

• Carbon dioxide emissions in Scotland equate to 12 tonnes per person, compared 
to a UK average of 9.3 tonnes (9) (India emits only 1 tonnes per person and Kenya 
0.2 tonnes per person). 

• Friends of the Earth have calculated that Scotland needs to reduce carbon 
dioxide emissions by 6.6 tonnes per person by 2010 and to only 1.1tonnes by 
2050 to contribute to climate justice. 

 



What Action has been Agreed? 
• At the Kyoto conference, Europe agreed to reduce the emissions of the six main 

climate change gases by 8% on 1990 figures by 2008-2012.The protocol will only 
at best result in small reductions in the greenhouse gas emissions of these 
countries ratifying the protocol. 

• The UK subsequently agreed to a 12.5% cut for these gases and the Labour 
Party made a commitment to a 20% cut in CO2 in the 1997 manifesto. 

• At present Scotland is only committed to achieving an ‘equitable share’ of the 
UK’s Kyoto target. What Scotland’s ‘equitable share’ is has not been defined. 

• The Royal Commission on Environmental Pollution recommends a cut of 60% in 
emissions by 2050. (10) 

 
Progress 

• Neither the UK nor Scottish Governments are on track to deliver the 20% 
reduction target and Scotland is falling behind the rest of the UK in tackling 
climate change emissions. 

• Between 1990 and 2002, Scotland's greenhouse gas emissions fell by 5.6% with 
carbon dioxide, the main greenhouse gas falling by only 3.2%. This compares to 
a UK average greenhouse gas reduction of 14.9% and carbon dioxide emissions 
reduction of 8.7% in the same period. (11) 

• Research for the Scottish Executive looks at carbon dioxide emissions for 
Scotland between 1990 and 2020. It shows that, even if the current UK and 
Scottish Climate Change Programmes are effective, Scotland cannot reach the 
Labour Party commitment of a 20% cut in CO2 from 1990 levels by 2010. In the 
best case Scotland’s emissions might be 16.6% below 1990 levels, in the worst 
case they would be only 4.7% below. (12) 

 
Greenhouse gas emissions sources in Scotland (Equivalent Mass of CO2) (13) 

 
Source % of total emissions (2002) % Change 1990 – 2002 
Energy Supply 32% + 6.8% 
Land use change 17% - 1.4% 
Transport 14% + 8.4% 
Agriculture 11% - 12.9 
Residential 10% + 1.6% 
Business 10% - 35% 
Industrial process   3% + 11.2% 
Public 2% - 42.0% 
Waste Management 1% - 49.3 
TOTAL 100% - 5.6% 
 
What Needs to Happen? 
Overview 

• It is essential that Scotland makes a full and equitable contribution to the 
UK government’s commitment under Kyoto to reduce greenhouse gas 
emissions by 12.5% against 1990 levels by 2008-2012. 

• The urgency with which we take action to reduce climate change emissions 
should not be underestimated; for every year that we fail to address the 
challenge, the scale of the resulting threat increases. 

 



Climate Change Emission Reduction Targets 
Issue 

• At present Scotland is only committed to achieving an ‘equitable share’ of the 
UK’s Kyoto target. What Scotland’s ‘equitable share’ is has not been defined. 
However to date Scotland has achieved a reduction in greenhouse gas 
emissions of less than half the UK average. 

 
Action 

• The Scottish Executive should set a climate change target for Scotland 
with sectoral guidelines. 

• These targets should equate to a year-on-year emission reduction in the 
order of 3% per annum. 

 
Power Generation 
Issue 

• Emissions from the energy sector in Scotland comprise 32% of Scotland’s total 
emissions and have risen by 7% between 1990 and 2002. (13) 

• Nearly 90% of the UK’s electricity is produced from burning fossil fuels. Scotland 
is home to two of the least efficient coal-fired power stations. 

• In order to meet climate change targets, securing a significant proportion of 
electricity from clean renewable energy is essential. The Government’s target to 
secure 40% of electricity from renewable sources is welcome, however a number 
of issues must be resolved to secure this target: 

 
Action 

• Further strategic planning guidance would assist in delivering renewable 
electricity projects and targets by reducing the risks of conflicts and 
lengthy delays, steering proposals away from the most sensitive sites, 
avoiding excessive cumulative impact. 

• Additional resources for planning authorities and SNH would also assist in 
rigorous application of the current SNH and NPPG guidance and help 
ensure that it is the best schemes that progress. 

• The target of producing 18% of Scotland’s electricity from renewable 
sources by 2010 should be revised to 25% to maintain momentum and 
confidence in the renewables industry. 

 
Issue 

• Given the 13% increase in energy consumed in Scotland between 1990/1991 
and 2002 (29,851 GWh to 33,680 GWh) (14) a target based solely on the 
percentage of electricity to come from renewables, without being accompanied 
by a target for total electricity use or total fossil fuel resource use could potentially 
have less impact on reducing emissions and dependency on fossil or nuclear 
sources than necessary if overall energy use continues to increase. 

• Energy used in the form of electricity in Scotland constitutes just 20% of energy 
used, greater support including targets for renewable energy from other sectors 
is required. 

• Nuclear is not an appropriate alternative, it is too expensive and the waste issue 
is yet to be resolved. 

 



Action 
• Targets for overall consumption or for other forms of energy use are 

needed (alongside renewable electricity) and renewable development must 
be used to replace the generation capacity currently provided by 
nonsustainable fossil and nuclear sources. 

• Incentives should be continued and extended to support renewable energy 
including renewable heat. 

 
Energy Efficiency/Conservation 
Issue 

• Energy efficiency measures are expected to deliver about half of the Energy 
White Paper target of a 60% reduction in carbon emissions by 2050. This 
corresponds with the UK Government Performance and Innovation Unit (PIU) 
calculation that the current, cost effective potential for energy conservation is 
approximately 30% of final demand in the UK. (15) 

• Domestic energy use is a significant sector, responsible for 28% of UK carbon 
emissions. (16) 

• Commercial sector energy use is growing fast, having risen by almost 70% since 
1973, and is projected to grow faster than any other sector apart from transport. 
(17) 

 
Action 

• The Scottish Energy Efficiency Strategy currently being developed must 
establish and enable ambitious new action and not simply restate what is 
currently going on in this sector. 

• Energy efficiency targets should be set to provide greater impetus for 
energy conservation, to complement those set for renewable energy 
development, and to provide the certainty necessary for future investment 
and innovation by the energy efficiency industry. As a first step a target 
should be set for domestic energy efficiency (as has recently been done in 
England): we propose the PIU’s recommended target of a 20% 
improvement in efficiency by 2010 and further 20% by 2020. (15) 

• Targets should also be set generally for Scottish energy demand. The 
Northern Irish office has recently set a target for an annual 1% reduction in 
energy demand between 2007 and 2012. (18) 

• The Home Energy Conservation Act (HECA) in Scotland should be 
reviewed at its current half way stage since most local authorities are 
failing to meet both the original and renegotiated (reduced) targets which 
the Act set. This review must assess the resources and powers available to 
meet these targets. 

• The Executive should be ambitious rather than minimalist in the 
implementation of outside initiatives (such as the current EU Energy 
Performance in Buildings Directive). 

• Building Standards in Scotland must be brought up to the highest levels in 
Europe, both for new build and existing houses. Building regulations 
should be better enforced. The next review of Building Regulations, due in 
2007, should take the opportunity specifically to extend building 
regulations to refurbishments in a more meaningful way, and to 
incorporate renewable generation technologies. 

 



Transport 
Issue 

• The transport sector accounts for 14% of Scotland’s greenhouse gas emissions 
and 23% of climate changing carbon dioxide emissions. Emissions from the 
transport sector have increased by 8% in Scotland since 1990. (13) 

• Road traffic is the second fastest growing sources of greenhouse gas emissions 
and the Scottish Executive’s Transport Delivery Report produced in March 2002 
acknowledges that “action is required now to prevent rising carbon dioxide 
emissions from road transport.” Indeed the UK Climate Change Strategy requires 
that the transport sector delivers 40% of the UK’s proposed reduction of CO2 

levels by 2010. 
• Despite a commitment from the Scottish Executives to stabilise road traffic levels 

by 2021 at 2001 (19) levels there is no strategy to do this and no interim targets 
and without action traffic levels are forecast to grow by 27% over the 20 years to 
2021. 

• Aviation is the fastest growing source of greenhouse gasses and is set to 
account for 15% of emissions by2050 yet the Scottish Executive subsides the 
industry through the Route Development Fund. 

 
Action 

• All major policies and projects should be assessed against their climate 
change impact. 

• There should be a major shift in transport resources to public transport, 
cycling and walking with clear guarantees on public transport investment. 
The Scottish Executive has stated that, by 2005-06, 70% of transport 
expenditure will be on public transport. Yet the Scottish Executive needs to 
provide much greater clarity on the timescales for delivering its promised 
new public transport schemes. 

• Plans for the proposed M74 and Aberdeen Western Bypass will exacerbate 
emissions from the transport sector in Scotland and should be abandoned 

• Interim traffic stabilisation targets should be established with a clear 
framework for delivery. 

• Transport charging regimes, such as cordon charging and trunk road user 
charging, should be introduced. 

• Plans for future airport expansion in Scotland should be halted and 
aviation subsidies for non-lifeline routes through the Route Development 
Fund ceased. 
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SUBMISSION FROM THE HADLEY CENTRE FOR CLIMATE PREDICTION AND RESEARCH 
 
The Met Office is the National Meteorological Service of the United Kingdom and leads the world in 
weather and climate prediction.  It is an Executive Agency of the Ministry of Defence and became a 
Trading Fund in 1996.  The Met Office’s Hadley Centre for Climate Prediction and Research was 
established in 1990, building on 20 years of research into climate variability and climate change 
prediction.  The work of the Hadley Centre on which this submission is based, is largely funded by the 
Global Atmosphere Division of Defra, with additional resources from the Ministry of Defence and the 
European Commission and others.  The scientific results have been published in the peer reviewed 
literature (e.g. Nature) or are being prepared for publication. Related evidence has also been 
submitted to the Select Committee for Environment and Rural Affairs review of climate change. Other 
relevant background material can be found in Met Office publications which are available online 
http://www.metoffice.gov.uk/research/hadleycentre/pubs/brochures/ and 
http://www.metoffice.gov.uk/corporate/scitech0304/index.html  
 
 
Executive Summary 
 
The Met Office’s Hadley Centre is able to provide some key scientific results that inform the main 
questions raised in the Environment Audit Committee’s inquiry into climate change.  In summary, the 
issues covered are: 
a. Impacts of climate change on the UK, in particular Scotland 
Winter ranfall is predicted to increase for all periods and for all scenarios. On the other hand, snowfall 
is predicted to decrease, with the Scottish Highlands experiencing the smallest reductions in the UK, 
but even here total snowfall by the 2080s might decrease by 60 per cent or more relative to present-
day totals (in a high emissions scenario). The largest rise in extreme sea levels in the UK may occur 
around the southeast coast of England.  By the 2080s sea level around Scotland is likely to rise by 35 
cm (in a medium-high emissions scenario). 
b. Uncertainties in predictions of future climate 
All predictions of future climate change contain uncertainties.  These are due to unknown future 
greenhouse gas emissions, uncertainties in the models used to simulate climate change, and 
because of natural variability.  We are working to quantify the uncertainties in model predictions to 
estimate the relative likelihood of different predicted values within the range of uncertainty, and to 
allow the results to be used in quantitative risk assessment. 
c. What is dangerous climate change? 
Dangerous climate change could be defined in terms of abrupt or irreversible changes.  Even if 
climate change were linear it is likely that there would be a level of climate change that would cause 
dangerous impacts.  
d. What does a “tolerable” level of concentrations imply for global emissions?  
A model which couples climate, ecosystems and the carbon cycle has shown that global warming will 
reduce the ability of vegetation and soils to continue to absorb man-made CO2. The emissions which 
would be allowed in order to stabilise CO2 concentration at 550ppm (for example, the oft-quoted 
WRE 550 case) as predicted by the Hadley Centre coupled climate-carbon model are much less than 
those calculated previously. The cumulative emissions from the present to 2300 are reduced by about 
25%, from 1350GtC to 1000GtC.  
e. Can reforestation slow down climate change? 
Hadley Centre results show that although reforestation could partially offset increases in greenhouse 
gases,  the benefits may be reduced by changes in the surface reflectivity as dark trees replace land 
cover that is lighter in colour. Consequently, in many areas especially those that are snow covered, 
the climate benefits of planting extra trees will not be as great as their carbon 'sink' potential 
suggests.  This is an important consideration in designing a regulatory framework and in assessing 
the feasibility of emissions trading. 
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a. Impacts of climate change on the UK, in particular Scotland 
The Hadley Centre has used its climate models to predict global and UK using several different global 
emissions scenarios.  None of these emissions scenarios includes targeted global or national 
strategies to mitigate climate change through emissions reductions measures and policies; they 
merely assume different development paths for the world.  The range of emissions scenarios chosen 
closely reflects the range of emissions published by the IPCC in their Third Assessment Report and 
we have labelled the resulting climate-change scenarios as Low Emissions, Medium-Low Emissions, 
Medium-High Emissions and High Emissions.   The results have been disseminated via the UK 
Climate Impacts Programme http://www.ukcip.org.uk/ Selected results are described in this section. 
 
Precipitation (rain and snow) 
Winter precipitation is predicted to increase for all periods and for all scenarios (Fig. 1). By the 2080s, 
this increase ranges from between 10 and 20 per cent for the Low Emissions scenario (depending on 
region), to between 15 and 35 per cent for the High Emissions scenario. For summer, the pattern is 
reversed and almost the whole of the UK may become drier, with a decrease in rainfall for the Low 
Emissions scenario of up to 35 per cent, and for the High Emissions scenario of 50 per cent or more. 
The largest changes in precipitation in both winter and summer are experienced in eastern and 
southern parts of England, while the changes are smallest in northwest Scotland.  
 
Snowfall 
There will be less snow over the whole UK and for all scenarios, with the largest percentage 
reductions – perhaps up to 90 per cent or more by the 2080s for the High Emissions scenario - 
around the coast and in the English lowlands (Fig. 2, table 1). In relative terms, the Scottish 
Highlands experience the smallest reductions, but even here total snowfall by the 2080s might 
decrease by 60 per cent or more relative to present-day totals. Some areas of the UK are increasingly 
likely to experience quite long runs of snowless winters.    
 
Extreme sea levels 
Extremes of high water – as experienced during storm surges - cause most coastal damage. 
Changes in the height of these extremes have been modelled at the Hadley Centre using the 
Proudman Oceanographic Laboratory model (with 35 km resolution) by including the effects of 
changes in storm regime, the rise in sea level and vertical land movements (Fig. 3). The largest rise 
in extreme sea levels is predicted to occur around the southeast coast of England, a region which 
experiences both the largest changes in winds and storms and also the greatest fall in the height of 
the land. Extremes of sea level are also dependent on changes in local mean sea level.  In the 
Hadley Centre model, local mean sea level changes are very close to the global mean sea level 
changes. This result, however, depends very much on the particular model that is used and so there 
is less confidence in this result than in the numbers shown in Table 2. 
 
b. Uncertainties in predictions of future climate 
 
All predictions of future climate contain many uncertainties. These are due to unknown future 
greenhouse gas emissions, uncertainties in the models used to simulate climate change, and 
because of natural variability. It is expected that the model uncertainty will narrow as models become 
more and more sophisticated, but this will not happen quickly. The Met Office’s Hadley Centre has 
pioneered a technique to cope with this uncertainty by quantifying it in the form of probabilistic 
estimates. To do this, we build a large number of climate models, each having a different (but 
plausible) representation of components of the climate system (clouds, land surface, etc) and hence a 
different strength of the feedbacks between them and different sensitivity of the climate to 
greenhouse gas forcing. Using these models the Hadley Centre are working to quantify the 
uncertainties in model predictions in order to estimate the relative likelihood of different predicted 
temperature changes within the range of uncertainty, and to allow the results to be used in 
quantitative risk assessment models.  Fig. 4 shows meteorological fields from some of these models.  
Our early results indicate that for a doubling of carbon dioxide the most likely global warming is 
predicted to be 3.5ºC and there is a 90% probability that the warming will be between 2.4ºC and 
5.4ºC.  These are preliminary results because we have only included some of the uncertainties. 

http://www.ukcip.org.uk/
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We have also used our calculations of uncertainty to quantify the range of expected changes in 
extremes for different regions of the world.  We illustrate this by showing the cities of London and 
Edinburgh.  These are our first attempt at such calculations and they use the model grid box 
containing the relevant city (a grid box is a rectangular area of the model over which calculations are 
done).  In this case grid boxes are 270km across over the UK.  In the future we will extend the 
calculations to use the regional model which will give a much more detailed picture.  The most 
serious impacts of future climate change are likely to be caused by changes in extremes. Fig 5 shows 
the uncertainty in changes in seasonal average and extreme rainfall and temperature, resulting from 
a doubling of atmospheric CO2 concentrations for Edinburgh. The corresponding results for London 
are shown in Fig. 6.  The extreme changes are taken as the change in the temperature for the hottest 
day in summer and the wettest day in winter.  In London average temperature increases by between 
3 and 7ºC whereas the hottest day of the summer increases by 7 to 12ºC.  In Edinburgh, on the other 
hand average, changes in extreme temperature are much smaller.  Average temperatures increase 
by 2 to 5ºC and the hottest day increases by 3 to 7ºC.  Changes in rainfall are much more uncertain.  
In both London and Edinburgh, percentage changes in average rainfall  range between decreases of 
20% in a few cases to increases of 50%, whereas percentage increases in extreme rainfall range 
from 0% to increases of 50%.  
 
c. What is dangerous climate change? 
 
The UN Framework convention on Climate Change (UNFCCC), which was signed at the Earth 
Summit at Rio de Janeiro in 1992, has as its ultimate objective, “to achieve…… stabilisation of 
greenhouse gas concentrations in the atmosphere at a level which would prevent dangerous 
anthropogenic interference with the climate system”.  
 
The level which would prevent dangerous interference, or indeed the way in which this level could be 
defined, have not yet been determined. There are several possible ways by which “dangerous climate 
change” could be defined. One relatively objective way is to base it on the trigger point for some 
abrupt change in the physical climate system or one of its components. Other ways, based on socio-
economic impacts and costs, might apply in a climate which changes relatively gradually, although 
impacts and costs tend to be more uncertain (and more subjective) than those in the purely physical 
system.  
Once a “tolerable” (that is, non-dangerous) change has been determined, say in terms of a global 
temperature rise, we then have to calculate what this corresponds to in terms of “tolerable” 
greenhouse gas concentrations in the atmosphere. Finally, from there, we need to calculate what 
future emissions would be allowable in order to keep concentrations at “tolerable levels”.  
 
When calculating to what level the CO2 concentration should be allowed to rise to prevent climate 
change becoming dangerous, we have to take account of the large uncertainty in climate models. We 
use the models described above to calculate the stabilised CO2 concentration which would lead to a 
particular stabilised temperature rise, for example 2.5°C above present day levels, and plot all the 
values on a curve (blue line in Fig. 7). Next, we evaluate the reliability of each of the climate models 
by comparing its simulated present-day climate with observations, and use this to weight each value 
of the required stabilised CO2 concentration. At the end of this process, we arrive at a curve showing 
the probability of different levels of stabilisation being necessary to limit temperature rise to 2.5°C – 
this is the red line in the figure below.  Work using an initial 128 models shows that the level of 
concentration at which CO2 would need to be stabilised to limit global climate change to 2.5°C can 
only be estimated as being somewhere in the range from about 430ppm to 630ppm (5% and 95% 
confidence levels).  
 
Note that this work is in its infancy and so far has used only models which are based around the 
Hadley Centre climate model. Over the next couple of years we will include other changes, for 
example to the model structure, and from other climate models, and use better estimates of model 
reliability to build up a more robust probability distribution of climate sensitivities. This will allow 
policymakers to assess the risk to climate of different levels of stabilisation of greenhouse gases.  
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d. What does a “tolerable” level of concentrations imply for global emissions?  
 
Once we have decided what level of concentrations (of CO2, for example) is safe, we then have to 
calculate what emissions are "allowed" so as not to exceed it.  In principle this would seem to be fairly 
straightforward. In the case of CO2 assuming roughly half global emissions remain in the atmosphere 
as at present, then for every 1 GtC emitted, concentrations would rise by about 0.2ppm. However, 
there are many feedbacks in the current climate system the strength of which may change in the 
future. For example, work done first at the Hadley Centre using a model which couples climate, 
ecosystems and the carbon cycle has shown that warming will reduce the ability of vegetation and 
soils to continue to absorb man-made CO2.  If the same model is used to calculate the emissions 
which would be allowed in order to keep below a certain stabilisation level, then estimates are very 
different from those with a model which doesn’t include this feedback.  Fig. 8 shows that the 
emissions which would be allowed in order to stabilise CO2 concentration at 550ppm (for example, 
the oft-quoted WRE 550 case) as predicted by the Hadley Centre coupled climate-carbon model are 
much less than those calculated previously. The cumulative emissions from the present to 2300 are 
reduced by about 25%, from 1350GtC to 1000GtC.  
 
Once the rate that global emissions have to be limited to in order to prevent dangerous climate 
change has been identified, this total then needs to be allocated to specific countries. This allocation 
is of course purely a political decision, but it is one in which science can play a role. For example, the 
UNFCCC Subsidiary Body on Scientific and Technological Advice (SBSTA) has asked member 
states to investigate the utility of the 1997 “Brazilian Proposal” as a possible way of doing this (see 
appendix 2). The Brazilian Proposal suggested that the relative extent to which individual (developed) 
countries have already changed climate (for example, temperature or climate forcing) could inform 
targets for their future emissions. Work on this takes place under the MATCH programme, and the 
Hadley Centre have been involved for some years. There are, of course, other methodologies which 
can be used to inform the debate on national emissions reductions.  
 
e. Can reforestation slow down climate change? 

The Kyoto Protocol allows emissions of greenhouse gases to be offset by the planting of new forests 
('Kyoto Forests'). However, will these forests actually slow down climate change? The Hadley Centre 
climate model has been used to quantify the effects of growing dense evergreen coniferous forests at 
all the locations north of 30° N that are capable of sustaining them (Fig. 9). The results were 
compared with a situation in which these locations were instead used as arable cropland. The amount 
of extra carbon stored in the newly forested areas (the sequestration potential) is shown in Fig. 9a. 
However, trees not only absorb carbon dioxide, they have other effects on climate. In particular, 
because they reflect different amounts of sunshine than the underlying surface, they can alter the 
amount of sunlight that is absorbed. Dark green forests absorb more of the incoming solar radiation 
than arable cropland and will tend to warm the planet. Estimates have been made of how much the 
new forests would alter the climate through this mechanism.  

The effect is greatest during the winter months when large unforested areas are covered in highly 
reflective snow, but when much of a forest canopy would remain above the snow line. To compare 
the effect on climate of surface reflectivity changes with that due to the capacity of the trees to 
sequester carbon, the reflectivity effect has been expressed as equivalent amounts of carbon 
emissions. A map of the equivalent emissions is shown in Fig. 9b. As expected, regions where the 
surface reflectivity effect is most important are at high northern latitudes in areas that have a winter 
covering of snow. In some boreal forest locations, the changes in reflectivity reverse the beneficial 
effects on climate from the uptake of carbon dioxide from the atmosphere. In many other areas, the 
changes in reflectivity still offset a large fraction of the sequestration potential (Fig. 9c).  

These estimates have many uncertainties, notably, the predictions of snow amount and surface 
reflectivity. The calculations are also for a present-day climate, and changes in temperature and 
atmospheric carbon dioxide concentration will alter the results. However, the results do clearly show 
that the beneficial effect on climate of the additional carbon sinks created by afforestation and 



 5

reforestation may be, at least partially, offset by changes in the surface reflectivity as dark trees 
replace land cover that was lighter in colour. Consequently, in many areas, the climate benefits of 
planting extra trees will not be as great as their carbon 'sink' potential suggests. 

Even given significant mitigation efforts during the next century, it is likely that Scotland would need to 
adapt to some changes in climate. 
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Apendix 1. Figures and tables 
Fig. 1  Change in average annual and seasonal precipitation (with respect to model-simulated 1961-
1990 climate) for thirty-year periods centred on the 2020s, 2050s and 2080s for the Medium-High 
scenario.  Grey areas show changes within an estimate of “natural” variability, one standard deviation of 
model-simulated 30-year average climates.  Note the asymmetric scale. 
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Fig. 2 Percentage change in average snowfall for the 2080s. 
 
 

 Average winter snowfall 

(mm water equivalent) 

 

Grid Box 1961-1990 2080s Change from  1961-
1990 to the 2080s (per 

cent) 

“Berkshire”  5.4  0.3 -94 

“Pembrokeshire”  6.6  0.9 -86 

“Inverness-shire” 75.0 25.5 -66 

“County Down” 10.5  2.4 -77 

 
Table 1:  Average winter snowfall (mm of water equivalent) simulated for the baseline period and for the 
2080s for the Medium-High Emissions scenario.   
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Fig. 3 The change, by the 2080s, in the height (metres) of the extreme sea level that has a 2 per cent 
chance of occurring in any given year – Medium-High Emissions scenario, mid-range estimate of 30 
cm global sea-level rise. Illustrative example only. 
 

 
Table 2 Historic rates of vertical land movement and the estimated net change in sea level by the 2080s 
using the low end of the Low Emissions scenario (9 cm global sea-level rise) and the high end of the 
High Emissions scenario (69 cm rise). * These estimates exclude vertical land changes. 
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Fig. 4 
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(a)       (b) 

            
Fig. 5 Relative frequency of predicted changes for a model grid box containing Edinburgh in (a) June, 
July and August daily maximum temperature for the summer average (blue bars) and extreme 99th 
percentile (red bars) (b) December, January and February daily rainfall/snow for the seasonal average 
(blue bars) and extreme 99th percentile (red bars) 
 
  
 

(a)     (b) 

                 
Fig. 6 As Fig. 5 but for London 
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Fig. 7 

 
 
Fig. 8 
 

 

Emissions of CO2 which would be consistent with the WRE550 stabilisation scenario, estimated 
by the Hadley Centre climate model with and without the inclusion of carbon cycle feedback. 

The relative probability of being able to limit global mean temperature rise to 2.5°C, as a 
function of the level at which CO2 (or its equivalent) is stabilised, illustrating the wide 

possible range due to model uncertainty.  

d
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Fig. 9 

 
(a) Estimated carbon uptake if suitable arable land north of 30° N were to be replaced with trees 

 
(b) The additional effect on climate of the changes in surface reflectivity when trees are planted on 
suitable arable land north of 30° N, expressed as equivalent carbon emissions 

 
(c) The difference between the two diagrams above. Negative values show where the net effect of 
planting trees is to warm climate 
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Appendix 2  Using past responsibility for climate change to estimate the share of future 
mitigation efforts. 
 
Future negotiations will require agreement on how to divide effort on mitigation.  One method 
of doing this is contraction and convergence.  Another is the ‘Brazilian proposal’ (suggested 
by the Brazilians during negotiations of the Kyoto protocol).  Although this proposal was not 
adopted, the Subsidiary Body on Scientific and Technical Advice (SBSTA) requested that the 
methodological and scientific aspects of the proposal be further studied.  
 
The basis of the Brazilian proposal is that future mitigation burdens should be divided up 
according to past responsibility for climate change, evaluated using one of a variety of 
indicators (such as temperature). The ad-hoc group for the modelling and assessment of 
contributions to climate change (MATCH, which includes Hadley Centre participation) is 
following this up by improving the robustness of the calculations and assessing the 
uncertainties more rigorously. The Hadley Centre has developed its own simple tool for 
estimating the proportion of responsibility to climate change indicators. The results are found 
to depend on a range of scientific parameters and policy choices. 
 
Another complexity is choosing the time lag between the last year that emissions are included 
and the year of the responsibility calculation. For indicators such as temperature there is a 
delay between emissions and their effect on climate change so that making the time 
difference between the last emissions and the year for the responsibility calculation too short 
means that not all of the climate change resulting from past emissions will have been realised. 
 
Work is currently taking place to look at the sensitivity of the result to a greater number of 
parameter choices and to better understand the robustness of the assumptions and datasets 
on which the method is based. 
 
 
 
 



 
 
SUBMISSION FROM THE ROYAL COMMISSION ON ENVIRONMENTAL 
POLLUTION (RCEP) 
 
Introduction 
Over the past 11 years, RCEP has dealt with climate change issues in a 
number of its reports. The subject of the 18th report in 1994 and the follow up 
20th report in 1997 was Transport and the Environment. One of the big drivers 
for restricting the growth in transport, particularly road transport, was the 
potential impact of the associated carbon dioxide emissions on climate. The 
22nd Report in 2000 centrally addressed the climate change issue and the 
implications for UK Energy policy. Since that time two relevant shorter studies 
have been performed and reported on, the topics being the large-scale impact 
of aviation, and biomass as a future renewable energy source. The energy, 
aviation and biomass studies will be described further in this statement. 
 
Energy – the Changing Climate (RCEP, 2000) 
In this report RCEP considered the scientific evidence that emissions of 
greenhouse gases associated with human activity were perturbing the climate 
system, and that if they were not curbed they were likely to cause climate 
change that would have serious implications for humans and for the natural 
world. It concluded that this evidence was so persuasive that policy for the 
energy sector, a large contributor of carbon dioxide emissions, must take this 
into account.  
 
By considering the best available evidence, RCEP decided that if the impacts 
of climate change were to be kept at a level that could be tolerated, the world 
carbon dioxide emissions in 2050 could certainly not be greater than those in 
1990. It was also considered that the only hope of international agreement 
was to apportion the allowed amount equally among all the citizens of the 
world, the so-called contract and converge. The developed countries 
emissions would have to contract, allowing the developing countries to 
expand and all would converge at the same level. For the UK this would mean 
a 60% reduction in its carbon dioxide emissions. It was proposed by RCEP 
that this should be a target for the UK. The UK Government later accepted 
this as an objective for the UK and proposed that it should become accepted 
also at a European level. 
 
RCEP discussed the ways such a reduction might be achieved. It found that 
there is no single solution. However first consideration must be given to being 
more miserly with the energy we use. This has major implications for 
manufacturing industry, commercial and public services, households and 
transport. Progress could be assisted by economic instruments or a carbon 
tax as part of a package of measures.  
 
RCEP considered the alternatives to fossil fuels as sources of energy. On the 
large-scale these comprise nuclear, hydroelectric and tidal barrages. On 
smaller scales there are wind, wave and solar. Involving carbon, but in an 
almost neutral way, there is the combustion of urban, agricultural and forestry 
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wastes and of energy crops. There is also the possibility of capturing carbon 
dioxide before emission at power stations, liquefying it and sequestering it 
underground.  
 
RCEP was dismayed to find that in real terms Government support for energy 
related  R&D  had dropped by a factor of about 8 between 1987 and 1998, 
with no compensating increase from the private sector, and that renewables 
had had relatively little attention. 
 
RCEP looked at possible ways the proposed 60% reduction in emissions by 
2050 could be obtained with known technology. It was clear that 
transportation is the sector for which carbon free alternatives are least 
apparent and the proposed carbon dioxide reductions if applied equally would 
be most difficult. Four scenarios were produced for energy production, each 
meeting the 60% reduction target. In each a large proportion of the allowed 
carbon dioxide emissions were given to transport because of the lack of 
alternatives. Two of them had base load power stations that could be nuclear 
or fossil fuel with carbon capture and sequestration, and two of them did not. 
They all had a mix of renewables, the amount of which depended strongly on 
the postulated reduction in energy usage. 
 
A 60% reduction in UK carbon dioxide emissions by 2050 is possible. 
However if this possibility is to be realistic, significant actions and changes are 
required now and in the next decade. 
 
The Environmental Effects of Civil Aircraft in Flight (RCEP, 2002) 
This report was a response to the discussion on airport expansion and new 
runways stimulated by the Government. The discussion was focussing on 
local pollution, noise and land-take issues, and RCEP wished to highlight that 
the large-scale environmental impact of aviation and its continued expansion 
was also important. In particular the contribution of aviation to climate change 
was discussed in the report. This contribution is associated not just with 
carbon dioxide from the fuel burn. Nitrogen oxide emissions are also 
important. The most uncertain but possibly very important effects are 
associated with the production of contrails and the tendency to increase cirrus 
clouds. The total impact of aviation on climate was estimated by RCEP to be 
probably about 3 times that due to the carbon dioxide emissions alone. 
 
Based on the scientific evidence and current projections of aviation activity, it 
was estimated that by 2050 some 6-10% of the human impact on climate 
could come from aviation. For the UK if any calculated climate impact 
included aviation arriving or leaving its airports the proportion due to aviation 
could be much larger than this.  
 
Technological advances should be taken advantage of wherever possible. 
However there is no complete technological fix that could be put into practice 
in the next 20 years. It is clear that unlimited expansions of aviation will mean 
even more necessity to cut greenhouse gas emissions in other sectors if 
climate change is to be limited. Because of the fuel burn, short haul flights 
were found to be particularly damaging per passenger kilometre. 



Biomass as renewable energy resource (RCEP, 2004) 
One of the carbon-neutral energy sources discussed in the 22nd report was 
the combustion of biomass. This was returned to in this shorter study as there 
seemed to have been little progress and it was felt that the advantages and 
needs of this approach needed further analysis and profile. Biomass 
combustion has the advantage over other sources of renewable energy of 
being controllable and of producing heat. This low-grade heat can be used 
directly, whilst electricity production should be viewed as a more minor 
product. The technology is proven and biomass energy production is well 
established in several countries around the world. 
 
Sufficient biomass is already available to initiate the sector in the UK, in the 
form of forestry products and by-products, straw and municipal arisings. 
However the longer-term requires the growth of energy crops such as coppice 
willow and by 2050 a significant change in agricultural land-use. 
 
Government support measures for biomass energy and the long-term need 
for energy crops have been unsatisfactory. It has also focussed too much on 
electricity generation rather than energy production.  



SUBMISSION FROM SCOTTISH ENTERPRISE (SE) 
 
Thank you for your invitation for Scottish Enterprise (SE) to give oral evidence on climate 
change to the Environment and Rural Development Committee and to provide a written 
submission.  We understand that the Committee wishes to examine the Scottish Executive’s 
policies on climate change in the context of the UK’s international responsibilities in this area 
and seek to identify a number of priorities that might improve the Scottish Executive’s 
response to the challenges of climate change.  
 
 In this context we have structured our submission into the following sections: 

1 the policy context within which we operate;  
2 the Network contribution to promoting environmentally sustainable development; 
3 other issues we feel should be taken into consideration in developing priorities. 

 
1 Policy Context 
 

The Partnership Agreement makes clear that economic growth is the top priority of 
Ministers and the Scottish Executive.  It is widely recognised that there can be 
tensions between sustainable development and economic growth.  This has clear 
implications for SE as the economic development agency for lowland Scotland.  
However, it is often possible to achieve economic objectives in a way that also provides 
environmental and social benefits.  In this context, SE was pleased to read the 
Ministerial Foreword of the Scottish Executive’s consultation document Towards a 
Green Jobs Strategy: 
 
“We reject the idea that there is always a conflict between economic growth and 
protection of the environment.  On the contrary, there will be increasing opportunities 
for growth in the next few years precisely because of the demands for more 
sustainable products and processes.” 

 
The overall work of SE is guided by the strategic direction expressed by the Framework 
for Economic Development in Scotland (FEDS) and the more detailed strategy 
document A Smart Successful Scotland (SSS).  Sustainable development is one of the 
cross-cutting themes in SSS and much of our work that can be directly related to 
climate change issues is described under our approach to sustainable development.   
To help focus attention on the importance of environmentally sustainable development 
a new indicator has been included in the latest SSS measurement framework 
(Measuring Scotland’s progress towards a Smart, Successful Scotland 2004) namely 
CO2 emissions relative to GDP.   Sustainable development brings together the social, 
economic and environmental dimensions in dealing with policy challenges ensuring 
more comprehensive and integrated responses.  In the context of the Committee’s 
Inquiry, however, this note focuses on the environmental issues because they are the 
most relevant to climate change.  
 
Other policies and legislation also influence our work.  For example we are a significant 
developer of land and property and the focus for our physical interventions has been 
shaped by the Cities Review and the National Planning Framework.   
 
Finally the Sustainable Development Commission, set up by the UK Government, 
highlights the distinction between sustainable production and consumption.  It 
recognises that improvements in production processes can make a real difference to 
resource productivity and pollution.   SE’s contribution to the climate change agenda is 
therefore focussed on the production side of the equation.   
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2 Network Contribution 
 

Our main contribution to sustainable development is through helping companies to 
enhance business productivity through improved resource efficiency and to help 
them identify new business opportunities in developing markets for sustainable 
technologies.   

 
It is recognised that many businesses could enhance their competitiveness through 
more resource efficient products and processes.  Typically, productivity gains are to 
be found in areas such as waste management, energy and raw material use, 
transport and logistics.  Recent reports by McKinsey1 concluded that shortcomings in 
the use of lean manufacturing approaches (which minimise waste) contribute 
significantly to the UK’s relatively poor productivity performance.  As an example of 
the business benefits that can be achieved, BP set itself a target in 1998 to reduce its 
greenhouse gas emissions and created around $650 million in value by the end of 
2001 in achieving the target.  There is plentiful evidence in Scotland of the levels of 
savings that can be achieved by businesses through business efficiency programmes 
supported by the Network and other organisations.   
 
Some key areas of Network activity that contribute to resource efficiency are 
outlined below:    

 
• We currently have a number of programmes that are available to business 

customers, e.g.  Business Efficiency and Lean Management Thinking.  In addition, 
an on-line service, Resource Efficiency Environment Forum (REEF), is offered by 
a growing number of LECs.  We are reviewing these programmes to ensure they 
continue to reflect best practice.  SE has also developed a new business 
efficiency module for Business Gateway business advisers which will help to 
improve and maintain their understanding of resource efficiency and better enable 
signposting to the support available from the Network and other organisations.  
This module will be rolled out shortly.   

   
• We jointly fund and promote the Scottish Industrial Symbiosis Programme (SISP).  

Industrial symbiosis seeks to bring together companies to share or sell unused 
resources to minimise waste, improve resource efficiency and bring mutual 
benefits to those involved through the creation of new businesses.  Industrial 
symbiosis can also be applied to equipment, logistics, services, energy, water and 
human resources. 

 
• SE is also a partner in Vision in Business for the Environment of Scotland (VIBES) 

Awards.  These awards recognise and reward good environmental practices that 
enhance business competitiveness. 

 
More broadly, the SE Network supports the identification and exploitation of new 
business opportunities offered by sustainable technologies through our mainstream 
activities.  For example:  
 
• SE has made major, long-term commitments to the establishment and operation 

of three Intermediary Technology Institutes (ITIs) in Scotland: ITI Energy, ITI Life 
Sciences and ITI Techmedia.  The ITIs were set up to: evaluate Scotland’s ability 
to develop cutting-edge technology for global markets; commission research to 
develop new intellectual property that can be commercialised here to stimulate 

                                                      
1 Better UK productivity: An inside job (McKinsey Quarterly, 2001 Number 4) and, How good 
management raises productivity (McKinsey Quarterly, 2002 Number 4)  



long-term growth; and deliver new pre-competitive technologies upon which 
companies can develop their own proprietary products or services for global 
markets. 

 
Following extensive consultation with industry and academia, ITI Energy has 
recently published its Foresighting Report into Low-Cost Renewables.  It highlights 
the key areas which the ITI considers to offer the greatest potential for new 
technologies to successfully meet the needs of the onshore and offshore wind, 
wave and tidal markets.   
 
Our Energy Team has a clear focus on the opportunities offered by renewable 
energies and is also involved in exploring new technologies such as hydrogen fuel 
cells.  The European Marine Energy Centre in Orkney, which is supported by a 
range of public sector partners, provides an opportunity for Scottish companies to 
pioneer the development and exploitation of marine energy. 

 
• In addition to its potential to contribute to bioenergy and biofuel, there are many 

environmental advantages in increasing the production and use of timber in 
Scotland.  For example, wood products require little energy for manufacture and 
forests and long-life timber products are important carbon sinks.  Alongside 
partners we are actively promoting the development of forest industries in 
Scotland.   

 
• In some instances, efficient use of resources and new business opportunities can 

combine in a particularly helpful way.  For example, SE played an important role 
in setting up the ferry link from Rosyth to Zeebrugge which resulted in 38,000 
fewer lorries using the roads between England’s ports and Scotland in the 12 
month period from June 2003 to May 2004 in addition to generating significant 
economic benefits for the Scottish economy. 

 
We have also adopted an internal environmental management policy and are 
currently developing a framework to improve environmental performance across the 
Network.  This work is being informed by the experience of one of our Local 
Enterprise Companies, SE Glasgow, which has achieved ISO14001. We also 
routinely conduct environmental impact assessments on specific projects which we 
sponsor and are in the course of embedding the recent Strategic Environmental 
Assessment legislation into our decision-making processes.   

 
3 Issues for consideration 
 

It will be important to make sure that any fresh approaches to climate change in 
Scotland do not unduly undermine international competitiveness and where possible 
help businesses to enhance innovation and productivity.  Impacts on business from 
the initiatives such as the Climate Change Levy, alongside other rapidly rising costs 
like energy, water and insurance premiums, etc, must be taken into account along 
with emerging opportunities such as the new EU emissions trading scheme as 
policies are developed.   

 
We believe that it is helpful to establish as much common ground as possible 
between policy objectives in order to build on progress to-date and encourage 
partnership working.  Partnership is central to addressing complex, long-term issues 
such as climate change where action is required from a wide range of players 
including the public sector, private sector, the social economy, NGOs and individuals.  
It will be important to maximise the connections between priorities for addressing 
climate change in Scotland and related policies such as the Green Jobs Strategy and 
Scottish Sustainable Development Strategy/Action Plan, as well as FEDS and SSS.    



 
 

Should you wish SE would be happy to elaborate on any aspect of this brief submission.  
Charlie Woods will attend to give oral evidence for SE on 26 January and will be able to 
respond to any points of particular interest to the Committee. 
 
 



 
 
Submission from ScottishPower 
 
Thank you for your invitation for ScottishPower to give evidence to the 
Environment & Rural Development Committee Inquiry into climate change. 
ScottishPower’s Group Environment Director, Fred Dinning, will attend the 
meeting of the Committee on Wednesday 26 January 2005. 
 
As you know we are currently in process of drafting a comprehensive reply to 
the UK Government and Scottish Executive climate change consultations. We 
would be delighted to provide this information – which will be available in 
February 2005 – to the committee as part of our submission. 
 
In the meantime, I have enclosed a summary report of our recent 
Environment and Social Impact Report, which includes facts about the UK 
energy industry, energy efficiency and action on climate change. 
 
If you or any of the Committee members would like any further information, 
please feel free to contact me. 
 

Agenda Item 1 

Environment and Rural 
Development Committee 

 26 January 2005 
ERD/S2/05/3/1j 



Environmental and Social Impact
Report Summary 2003/04

A MORI survey 

found 87% of 

British public believe 

companies should 

talk about their CSR 

activiites. Of the 

FTSE250 listed companies, 

less than half report substantial environmental and social

information. Of those, only 24% use independent verification.

We report to provide information to stakeholders – and

ourselves – about our aims and targets in a variety of

important areas. 

We’ve now been reporting on our environmental impact for

nine years, and we’re continuing to evolve our voluntary 

reporting across the CSR agenda. Improvements this year

include a more comprehensive reporting framework using the

most relevant performance indicators.

While we have an established track record in CSR – named

Business in the Community’s Company of the Year in 2002 –

we believe that we need greater clarity about what CSR means

for our company. To this end, we have initiated an open and

wide-ranging internal debate about exactly how CSR forms

part of our aim to be a leading international energy company.

If you would like a full copy of our report, contact ScottishPower

at esirfeedback@scottishpower.com

Share your views
We seek out and value stakeholder input as part of our

decision making and would therefore welcome your views

on any of the issues raised in this summary, in our full

Environmental and Social Impact Report, or in our detailed

Performance Reports on our environmental, workplace,

marketplace and community impact, all of which can be

viewed online at www.scottishpower.com

Facts about the UK energy industry:

• The energy industry in the UK employs around

168,000 people, and accounts for around 4% of GDP.  

• Energy consumption in the UK has increased by

around 15% since 1970. However, in this period the

economy has almost doubled in size. Britain’s total

energy consumption in 2003 was equivalent to around

158 million barrels of oil.  

• The biggest single user of energy in the UK is the

transport sector, which accounted for 34% of final

energy use in 2003. Households are responsible for

31% of final energy use, while industry accounts for

23%. The remainder is used by the service sector and

the agricultural industry. 

• The Government estimates that by 2020 we could be

dependent on imported energy for three-quarters of

our total primary energy needs. 

• The current proportion of energy generated from

renewable sources in the UK is 3%, set against the

Government target of 15% by 2015 and 20% by 2020.

• A typical 2.3 MW wind turbine in the UK will

generate over 5 million units of electricity each year –

enough to meet the electricity needs of more than

3,000 homes. 

This short summary document presents key
information from our 2003/04 Environmental
and Social Impact Report

Managing CSR Performance
ScottishPower again voluntarily participated in Business
in the Community’s Corporate Responsibility Index. 
The second such index, which benchmarks responsible
business practice of top UK companies, placed
ScottishPower 12th overall in a field of 139, including
56 FTSE 100 companies. 

Our 2003 score was 94.26%, rising by more than 10%
over 2002 and saw progress in assurance and 
integration, which still have room for improvement.



Environmental
Sustainability
Hierarchy
We apply this 
hierarchy in 
considering the
sustainability of 
different sources 
of energy.
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ScottishPower: An international energy company

• In 2003/04,
ScottishPower’s turnover
was over £6.1 billion, 54%
of which was generated in
the UK, and 46% in the US.

• Just over half of 
ScottishPower’s 
employees are in the 
United States, where 
ScottishPower’s
subsidiary PacifiCorp
supplies electricity to 1.6
million customers in the
Western US – mainly
Oregon, Utah and
Wyoming.

• In 2003, PPM,
ScottishPower’s US

competitive energy company, was the second-largest provider of
wind energy in the United States.

ScottishPower in the UK

• ScottishPower’s UK Division 
employs 4,793 people and supplies 
electricity and gas to 4.25 million 
residential and business customers 
throughout the UK. It owns and 
operates some 5,400 MW of 
generating capacity, comprised
of two coal-fired power 
stations, three gas 
turbines, two hydro-
electric schemes and 
12 windfarms.

• ScottishPower’s Infrastructure 
Division employs 3,324 people and 
owns and operates 4,000km of
electricity transmission network in
south and central Scotland, the
66,000km electricity distribution
network in south and central 
Scotland, and the 46,000km electricity distribution system 
in Merseyside, Cheshire and North Wales.

US UK
Profit by business

PacifiCorp 
£619.3m (49%)
PPM 
£36.7m (4%)
Infrastructure Division 
£393.6m (38%)
UK Division 
£101.0m (9%)

US UK

Total turnover by business

PacifiCorp 
£2,321.1m (40%)
PPM  
£352.9m (6%)
Infrastructure Division 
£704.1m (6%)
UK Division 
£2,804.0m (48%)

Number of employees
Total 14,821

PacifiCorp 
6,507 (45%)
Infrastructure Division 
3,324 (22%)
PPM 
194 (1%)
UK Division 
4,793 (32%)

Coal 37.66%
Hydro (includes 
Cruachan) 1.56%
Gas 17.13%
Wind 0.9%
Nuclear* 39.47%
Other sources 3.34%
*British Energy

UK Division energy sources
Supplied to grid by UK Division

Customer service 

• Our priority is to deliver continuous service improvements in
the areas that matter most to our customers. To this end, we
use Voice of the Customer research to identify the relative
importance of, and measure our performance in, critical
quality issues (including reliability of fuel supply and meter
reading), and a wide range of service attributes (including
meter reading accuracy and the knowledge of our staff). This
year, customer satisfaction declined in five areas, improved in
eight, and remained constant in 44. More than a dozen major
projects are underway to deliver further improvements.

• Overall, we achieved a 35% year-on-year reduction in
customer complaints.

Marketing practices

• In our view, the door-to-door selling of electricity and gas
has been approaching a crisis point, with widespread
concern over fraudulent marketing techniques and mis-
selling.

• This year we have played a leading role in the industry in
dealing with concerns about door-to-door selling, driving the
implementation of the Association of Energy Suppliers Code
of Practice – based on the EnergySure national standard.

• We’re pleased with our performance in this area, with a
dramatic reduction in direct selling complaints to
energywatch, achieving the lowest level in the industry.

Coal-fired

Windfarm

Open-cycle
gas turbine

Hydro

Pumped storage

CCGT 

Gas peaker

Coal mine Geothermal plant

CHP  

CCGT
Under development

Gas storage

Gas storage
Under development

Windfarm
Under development

PowerSystems 
service areas

Electric 
service areas

All figures at 31 March 2004



Energy efficiency

• During the last year we have continued our efforts to promote
and install energy efficiency measures such as cavity wall
insulation and low-energy lighting, and have invested in training
and systems to support our Energy Efficiency advice line.

• Through March 2004 we had already achieved 88% of the
2002-2005 energy efficiency target set for us by our regulator.

• In 2003/04, we surveyed over 16,000 properties to
recommend energy efficiency measures and highlight grant
funding for low-income households.

Fuel poverty and priority customers

• The number of households living in fuel poverty (those
spending 10% or more of their income on energy) – has been
on a downward trend for nearly 10 years thanks to falling real
terms energy prices, rising incomes and improvements in
energy efficiency.

• However, as energy prices begin to rise again, improvements in
energy efficiency will become increasingly important to offset
price increases.

• ScottishPower has been tackling this issue on a number of
fronts: active engagement with fuel poverty organisations such
as National Energy Action, the creation of strategic
partnerships with local authorities and housing associations to
help maximise the positive social impact of our energy
efficiency activity, and participation in industry discussions
with OFGEM on disconnections policy.

• We do everything we can to prevent disconnecting customers,
including the provision of debt assistance (in partnership with
the Citizens Advice Bureau and Money Advice Scotland) to
customers who have difficulty paying their bills; this service is
now linked to our energy efficiency helpline. In addition, we
recently voluntarily extended our policy of not disconnecting
older customers over the winter months to apply all year round.

• ScottishPower’s services to priority customers (those who are
of pensionable age, disabled, or chronically sick) were rated
the best in the industry by OFGEM in its Social Action Plan
review of energy suppliers’ services to vulnerable customers.
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Action on climate change

• ScottishPower supports the objective of moving towards a
low-carbon economy, and our strategy for reducing the carbon
intensity and environmental impact of our operations includes
investing in cleaner coal technology and renewable electricity
generation capacity.

• Preparations are well underway for the introduction of the EU
Emissions Trading Scheme from January 2005: ScottishPower
has 12 installations covered by the scheme, and we are
currently establishing procedures for the monitoring, reporting
and verification of CO2 emissions.

• Overall, we performed strongly in 2003/04 against our
strategic goal of achieving lower levels of CO2 emissions per
kWh of electricity generated, with a reduction of more than
2% over the year despite the need to increase generation from
our coal-fired power stations.

• The Government has set a target for 15% of all electricity
generation to be from renewable sources by 2015, a target
supported by the Renewables Obligation which sets yearly
targets for all electricity suppliers. ScottishPower achieved
63% of its target percentage for 2003/04, compared to an
industry average of 59%.

PPM moves to No. 2 wind provider in the US
PPM, our US competitive business, has moved up from the 10th leading
provider of wind power in the US to 2nd in 2003. PPM accounted for
almost a third of new wind developments in the US in 2003.

Wind power

• ScottishPower is the number one developer of wind in the UK: we
currently have 983 MW under development or in the planning
process, against our objective of building 1,000 MW by 2010. 

• During 2003/04, we received planning consent for part of the Black
Law windfarm near Edinburgh, the largest onshore windfarm
approved in the UK to date.

• In moving forward with our plans for windfarms, we take account of
the impact they can have on habitats, birdlife and local landscapes.
Our criteria for site selection include a strong emphasis on local
consultation and action to minimise potential environmental costs.

• This year, we conducted a study into how windfarms could operate
alongside commercial forestry, and have commissioned an artist to
develop attractive designs for wind turbines. We are also leading the
industry in addressing the effects of wind turbines on aircraft radar
systems – a major obstacle in the granting of planning consent for
UK windfarms. 

Reporting covers energy supplied to grid. For full information, please refer to the 
on-line Environmental Performance Report and Appendices on
www.scottishpower.com/esir_environment

UK Division



ScottishPower in the community
Our community investment is focused on two areas: learning and
sustainability. Our most significant initiative in the UK is
ScottishPower Learning, which benefits not just our employees
and our families, but also the communities where we do business.
ScottishPower Learning delivers a range of services to young
people (over 2,000 in 2003/04 and 9,500 since its start) that seeks
to give them the skills and experience they need to get a job and
make a lasting contribution to their community. 

Registered Office: 1 Atlantic Quay, Glasgow G2 8SP

Further Information
Further information regarding our CSR performance can be found on:
Environmental Performance Report: www.scottishpower.com/pages/esir_environment
Workplace Performance Report: www.scottishpower.com/pages/esir_workplace
Marketplace Performance Report: www.scottishpower.com/pages/esir_marketplace
Community PerformanceReport: www.scottishpower.com/pages/esir_community

Further information regarding the ScottishPower Group can be found in:
ScottishPower Annual Review
ScottishPower Annual Report & Accounts
ScottishPower’s report on Form 20-F
PacifiCorp’s report on Form 10-K
Quarterly reporting statements

All these, and other information, can be found on our websites:
www.scottishpower.com
www.pacificorp.com
www.ppmenergy.com

Health and Safety Performance 2002/03 2003/04
Deaths 2 1
Total Lost-Work-Day/Lost-Time Accidents 115 90
Lost-Work-Day/Lost-Time Accident 
Incidences Rate (per 100 employees) 0.80 0.63

Note: Performance is tracked and reported for ScottishPower employees. Figures do not
include contract workers or the public

Tell us what you think
Your views are important to us. If you would like to share your thoughts about any 
of the information contained within this report, please go online at
www.scottishpower.com/pages/esir and complete our survey or e-mail us at:
esirfeedback@scottishpower.com, or write to:

Dominic Fry
Group Director, Corporate Communications
ScottishPower, 1 Atlantic Quay, Glasgow G2 8SP 
UNITED KINGDOM

For press releases and up-to-date information visit our website www.scottishpower.com

The cost of energy

• During 2003/04, an average ScottishPower electricity and gas
customer paying by direct debit would have paid around £536
for their energy use; paying via quarterly bill would have cost
around £566. (Both these figures include VAT at 5%). Prices
have risen in 2004/05. 

• One of our key performance targets for 2003/04 was to deliver
savings for our customers: our Capped Gas and Electricity
offer and Online Energy service are examples of specific
initiatives we have taken to provide our customers with the
best possible value for money, and despite rising wholesale
gas and electricity prices, we have been able to offer
customers savings compared to the prices of our competitors

• Our customer base grew by 16% in 2003/04, and our target for
2004/05 is to continue this growth by offering competitive
prices and service standards to all customers.

Investing in our people

• Working in the energy industry is potentially hazardous.
Protecting the health and safety of our employees is a duty
that we take extremely seriously. Overall, our health and
safety performance improved in 2003/04, with the number
of accidents per 100 employees falling from 0.80 to 0.63.
However, we suffered one fatality in December 2003, and
that is one too many. We have renewed our efforts to achieve
world class health and safety performance through our
new Group Health & Safety Framework. 

• In 2003/04, we invested £10 million on work-based
training in the UK and the US, and delivered 380,000
hours worth of work-based training to our employees. 

• In the UK, ScottishPower has maintained its commitment
to final salary pensions for its employees.

ScottishPower Learning supports new centre

ScottishPower Learning supported New Heys Community School,
in Liverpool, in the development of a school-based learning
centre, designed with specific input from Year 9 pupils. 

The project, opened by Secretary of State for Education and
Skills Rt Hon Charles Clarke MP, reflects a range of educational
skills from design, research, application, teamwork and
accountability. Prior to funding, the school’s IT suite was
uninspiring and outdated. It has now been transformed into a
state-of-the-art facility for both student and adult users.



 

 

 
 
SUBMISSION FROM THE WWF SCOTLAND 
 

KEY POINTS 

• Climate change is happening already, it will get worse and urgent action is needed now to 
prevent the most extreme changes  

• the global temperature rise needs to be kept below 2ºC, this requires urgent action over the 
next 20 years 

• Scotland must play its part in reducing emissions, but has so far not done enough:  Scotland’s 
climate change emissions fell by 5.6% between 1990 and 2002;  the overall UK reduction was 
much greater at 15% 

• Scotland needs Scottish greenhouse gas targets and a credible programme to achieve them 
• major policies on agriculture, transport and forestry must be made to take account of climate 

change and contribute to reducing emissions 
 

CLIMATE CHANGE AND CLIMATE CHAOS 

Climate change is probably the biggest threat to the planet since whatever happened to the dinosaurs 
happened.  Even in the best case we will see more unpredictable weather, more storms and rising seas, 
leading to floods, drought, failed harvests, climate refugees, the spread of disease and species being 
wiped out.  
 
Scientists and politicians are starting to agree that we must try to limit the final global temperature 
increase to less than 2°C above pre-Industrial temperatures.  Above this level major changes start to 
happen – eventually the Greenland ice-sheet will melt, the Amazon Rainforest will disappear, life in 
tropical countries will become untenable and 100,000s of species will die.  This means we have about 20 
years left to take serious action to reduce emissions.  It is the generation alive and in power today who will 
decide the difference between a future of climate change we can cope with or climate chaos. 
 
THE SCOTTISH EXECUTIVE’S CLIMATE CHANGE PROGRAMME 

For the UK, the Kyoto Protocol requires a 12.5% cut in emissions of all 6 greenhouse gases by the 
average of 2008-2012, the 1997 Labour manifesto promised a 20% cut in CO2 by 2010.  The UK 
Government has said the UK should reduce its emission of CO2 by 60% by 2050.  Scotland has promised 
to “play its part” and make an “equitable” contribution, but Scottish Ministers have so far refused to specify 
what this means in actual percentages.  
 
According to official figures Scotland’s climate change emissions fell by 5.6% between 1990 and 2002.  
The overall UK reduction was much greater at 15%, and England managed 18%.  Scottish emissions of 
carbon dioxide, the main greenhouse gas, fell by only 3.2% between 1990 and 2002, compared to UK 
targets of 20% by 2010 and 60% by 2050.  The UK reduction was 8.7%, that in England 11%. 
 
71% of Scotland’s carbon dioxide emissions come from direct energy use (excluding transport).  Nearly 
40% of all CO2 emissions come from power stations generating electricity, but of course it is us who use 
the electricity generated by power stations in our homes, offices, schools, shops etc.  The next biggest 
sector is transport with 18% of CO2 emissions, most of it from cars.   
 
The Scottish Climate Change Programme was launched in 2000 after a consultation in 1999.  WWF 
Scotland commissioned consultants to look at progress so far on the commitments in the Programme.  
The full report will be published in February but the table below summarises progress so far. 
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 Commitment and our comment Par
a 

 Better emissions’ data – better but latest is only 2002 9 

 Deliver savings from all sectors – emissions higher in 2002 than 1990 for energy, industry, 
transport and domestic sectors 

12 

 More Combined Heat and Power schemes – growth well below target 19 

☺ More energy from renewable sources – yes and a new target for 2020 21 

 No decision on nuclear power – still no commitment to phase out 29 

 Encourage business to reduce emissions – lack of engagement in Scotland 33 

 More funding for energy efficiency – more money, plenty of activity but little idea of actual 
impact 

35 

 Climate Change Levy will drive business energy efficiency – raised money for efficiency work 
but not a direct incentive as proposed 

37 

 Measure the carbon savings from the Waste Plan – not yet but potentially very big savings 43 

 Transport Bill Scotland will bring new savings – only Edinburgh considering congestion charging 51 

☺ Freight Facilities Grants save carbon 52 

 Better estimates of CO2 from traffic – ignored in latest Transport White Paper 55 

 Home Energy Conservation Act will reduce emissions from homes – slow progress 62 

 New Building Regulation will make homes and offices more efficient – only applies to new 
buildings 

68 

 Forestry Strategy will help reduce emissions – little action 76 

 Greening Government targets for CO2 – Scottish Executive almost certain not to meet their 
target 

87 

☺ NHS in Scotland saving 2% more energy every year 99 

☺ SEPA saving 20% CO2 by 2010 – recent wobble but still on course 101 

 COSLA will produce a Sustainable Energy Strategy for councils – still in draft 109 

☺ Public awareness raising on climate change – climate included in Do A Little, Change A Lot 118 

 
Our forthcoming report concludes: 
 
“while the intentions of the Scottish Executive have been laudable, the outcomes suggest a lack of 
practical control or indeed any strategic overview of the actions in Scotland (and their economic and 
environmental cost) that will reduce greenhouse gas emissions to a greater or lesser degree.”  
 
“the Scottish Climate Change Programme was long on aspiration, but short on quantifiable targets.” 
  
“although a lot of political activity has taken place, emissions outcomes have been extremely 
disappointing” 
 
“None of the “national strategies” identified in the Programme or since – Land Use, Transport, Waste – 
have produced clear greenhouse gas emissions implications of their activities.”   
 



 

 

“It is worth emphasising that the quantified Scottish savings in the Scottish Programme ... equates to 
about 0.21MtC ... however, the potential for reducing emissions from Scottish policies, such as effective 
waste, transport and land use management, are likely to be orders of magnitudes higher than this.” 
 
To summarise, the Scottish Climate Change Programme did not make any commitments on some of the 
areas where the biggest gains are to be made, did not quantify some other commitments and, while some 
progress has been made, has failed to deliver on many of the commitments it did make. 
 
CLIMATE-PROOFED POLICIES ? 

Our forthcoming report concludes that in the “recent white paper, Scotland’s Transport Future ... little 
quantified information was provided on how to manage or control transport-derived greenhouse gas 
emissions in Scotland.” 
 
In late 2000 Dr Sylvia Jackson MSP asked a PQ of the then Transport Minister Sarah Boyack MSP 
regarding “what assessment has been made of the impact on climate change emissions ... of the extra 
spending on transport announced by the Minister for Transport and the Environment.”  This 
announcement included the first funding for the M74 Northern Extension.  The Minister’s response was 
that “a research project is currently underway to identify an appropriate methodology to forecast future 
traffic levels in Scotland and produce interim traffic and emission forecasts for local air pollutants and 
carbon dioxide where possible. The current stage of this work should be completed by the end of the 
year.”1 
 
In August 2004 Sarah Boyack MSP asked pretty much the same question of the Transport Minister.  Nicol 
Stephen MSP gave a lengthy and detailed response which made it clear that the Scottish Executive still 
have no idea of the climate change impact of their transport plans.2 
 
TACKLING CLIMATE CHANGE IN SCOTLAND 

At this halfway stage, the Scottish Executive has taken a number of important steps forward, including 
setting targets for clean energy, but plans for new roads and more flights are taking us backwards.  In 
some areas we are probably doing all the right things, but no-one is bothering to work out what the impact 
on climate change will be or whether that action is cost effective.  The overall picture is one of plenty of 
activity but little measurable result so far and little overview of which policies are working and which not.  
 
Reducing climate change emissions is not rocket science.  Essentially we need to do more of what was 
promised in 2000 and start action in the areas that were largely ignored then.  We need: 
 

• Scottish and sectoral targets 
• A more strategic approach to policy making 
• Immediate further action on the obvious things 

 
TARGETS - one key part of any strategy to reduce emissions should be to set targets which show how 
much Scotland will do in contributing to the UK’s 20% emission reduction target.  Many sectors from 
hospitals to schools have targets and the current targets for renewable energy have been very successful 
in stimulating that industry.  Targets for climate change emissions would help drive activity flowing from an 
enhanced version of the Scottish Climate Change Programme.  Targets would help us all understand what 
was expected of each of us at home, in our work and as we travel about.   Our report concludes:  “the 
Scottish Executive, in consultation with the UK Government, should make it clear what emissions 
reductions it expects by 2010 in different parts of the economy.” 
 
                                                      
1 http://www.scottish.parliament.uk/business/pqa/wa-00/wa1109.htm 
2 http://www.scottish.parliament.uk/business/pqa/wa-04/wa0923.htm 

http://www.scottish.parliament.uk/business/pqa/wa-00/wa1109.htm
http://www.scottish.parliament.uk/business/pqa/wa-04/wa0923.htm


 

 

STRATEGIC APPROACH – as the transport example above demonstrates, the Scottish Executive as a whole 
is not taking climate change seriously.  Specifically Ministers and departments are not considering the 
impact of new policies on climate change emissions, nor the impact that climate change will have in their 
sector.  Combined with a set of Scottish targets the Scottish Executive needs to use the new mechanism 
of Strategic Environmental Assessment to measure any new proposals against climate change, 
specifically to ensure that they contribute to the reduction of emissions and that they allow for the 
changing climate of Scotland in the future.  Carbon accounting could also help to ensure that the most 
cost-effective decisions about emissions’ reduction are made. 

 
IMMEDIATE FURTHER ACTION 

CLIMATE CHANGE AND ENERGY - energy policy is crucial in reducing Scotland’s emissions.  The Scottish 
Executive has set targets for electricity generated from renewable energy but needs to set further targets 
on energy efficiency and non-electricity energy from renewables, like wood-fired heating systems.  Even 
the 2010 renewable electricity target is unambitious and should be revised upwards to 25% and the 2020 
target to 50%.3 With our plentiful supply of renewable energy, new nuclear reactors are not needed and 
should be ruled out once and for all.4 5 

 
CLIMATE CHANGE AND TRANSPORT - the Department of Trade and Industry has published projections for 
UK carbon dioxide emissions through to the year 2020.  These show declining emissions from the power 
sector and industry and the inexorable rise of emissions from the transport sector – transport will overtake 
energy as the largest source of CO2 emissions before 2015. 

The revised Scottish Climate Change Programme needs to put a stop to new road plans like the M74 
extension and the Aberdeen bypass while they are reviewed, support positive measures like Edinburgh’s 
congestion charging plans and limit the expansion of airports and air travel.  
 
CLIMATE CHANGE AND LAND USE – our forthcoming report concludes:  “although land use is the second 
biggest contributor to Scottish greenhouse gas emissions ... only one of the 52 actions in the Forward 
Strategy [for Scottish Agriculture] relates to climate change, and this refers to research only” and “there 
appears to be a mismatch between the Forest Strategy statements and the importance of the emission 
sequestration associated with afforestation within the Climate Change Programme.” 
 
The Forestry Strategy is due to be reviewed this year, providing the ideal opportunity to address the 
emissions caused by this sector.  The Agriculture Strategy should be reviewed and subsidy schemes 
revised to incentivise farming which reduces emissions and helps Scotland cope with floods. 
 
CLIMATE CHANGE AND THE PUBLIC SECTOR – some local authorities are taking climate change seriously.  
In particular Aberdeen City Council has developed a strategy and set itself a target.  Some public bodies, 
like the NHS in Scotland, have set themselves tough energy reduction targets.  All local authorities and 
public bodies should be set targets and obliged to contribute to emissions reductions. 

 

                                                      
3 WWF Scotland’s submission to the Enterprise Committee’s inquiry on renewable energy is available at: 

http://www.wwf.org.uk/filelibrary/pdf/playingourpart.pdf 
4 A recent report for WWF showed that the whole UK could meet climate targets through energy efficiency and renewable 

energy, and without the need for new nuclear reactors. http://www.wwf.org.uk/climatechaos/powertosaveclimate.pdf or 
summary http://www.wwf.org.uk/climatechaos/espowertosaveclimate.pdf 

5 WWF position statement on nuclear power:  http://www.panda.org/downloads/climate_change/nuclearpower.doc 

http://www.wwf.org.uk/filelibrary/pdf/playingourpart.pdf 
http://www.wwf.org.uk/climatechaos/powertosaveclimate.pdf
http://www.wwf.org.uk/climatechaos/espowertosaveclimate.pdf
http://www.panda.org/downloads/climate_change/nuclearpower.doc
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