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The Scottish Climate Change Bill, due to be 
introduced to the Scottish Parliament late in 2008, 
will set a greenhouse gas emissions reduction target 
of 80% by 2050. This will require dramatic changes 
across all Scottish sectors. In June 2007, Scotland’s 
population was estimated at 5,144,0001 and overall 
greenhouse gases emissions were 63,686 million 
tonnes carbon dioxide equivalent2 (2005) . These 
fi gures equate to carbon dioxide equivalent emissions 
of approximately 12.5 tonnes per head.

It is diffi cult today to envisage what technological 
and behavioural developments are required and 
therefore how exactly Scotland will reduce its 
emissions by 80%.

As Scotland’s environmental regulator, and with the 
mission to protect the environment and human health, 
SEPA has a key role in helping Scotland respond to 
climate change. 

The Greenhouse Gas Regional Inventory Project 
(GRIP) is a tool that looks at the consequences of 
policy decisions on emissions. GRIP has been piloted 
on the Glasgow and Clyde Valley Joint Structure Plan 
and a number of European metropolitan regions. 
SEPA decided that it would be useful to apply this tool 
to the whole of Scotland and to the Highland area, 
which is the most rural part of Scotland. This has the 
potential to provide us with a fascinating insight into 
what Scotland could potentially look like in order to 
reduce emissions by 80% by 2050. 

We organised 6 workshops on the whole of Scotland 
and on the Highland area that took place in March to 
June 2008.

47 people attended these events, from organisations 
such as SEPA, Scottish Government, Scottish 
Parliament, Scottish National Heritage (SNH), 
Highlands and Islands Enterprise (HIE), British 
Telecom (BT), Keep Scotland Beautiful, Loch Lomond 
and Trossachs National Park as well as academics 
from Glasgow and Edinburgh. These GRIP workshops 
provided opportunities for all these representatives to 
come together and debate how we could reach the 
80% emissions reduction and what Scotland could 
look like in the future having met this target. 

So what did the workshops tell us? In most of the 
workshops, the production of electricity from the 
National Grid became nearly carbon free. In all but 
one of the scenarios, electricity consumption sourced 
from the national grid reduced; displaced largely by 
greater uptake of on-site renewables and Combined 
Heat and Power (CHP)A units. The scenarios help us 
to understand the nature of the decisions that are 
necessary to deliver the emissions reduction needed. 

This report presents the outcome of these workshops 
and we hope this helps you to appreciate the scale of 
the challenge in front of all of us.
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Foreword

1   General Register Offi ce for Scotland (http://www.gro-scotland.gov.uk/)
2   GRIP Inventory see pages 8-9 of this report.
A Combined Heat and Power is a system that simultaneously generates electricity and useful heat.  
 The heat may then be distributed for use in, for example, a building or a neighbourhood. The system  
 may also be extended with additional technology to produce cooling, this may be known as  
 Combined Cooling Heat and Power (CCHP). 

Dave Gorman
Head of Environmental
Strategy - SEPA
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There is now unequivocal evidence to show that 
warming of the climate system is already happening 
and it is highly likely that part of this warming is 
due to Greenhouse Gas (GhG) emissions that have 
been produced by humans3.  Furthermore, even if 
atmospheric concentrations of GhG are maintained at 
the levels of 2000 we are likely to experience further 
warming of the climate system which will bring with 
it a variety of impacts that may infl uence how and 
where we live. This means that we need to think about 
both reducing our emissions and adapting to a future 
warmer environment.

The observed climate change in Scotland is evident 
from measured trends in temperature, rainfall and 
snow cover. This climate change is the likely cause 
of observed changes in the growing, breeding and 
migration seasons, shifts in species abundance and 
diversity, higher river fl ows leading to fl ood risk, and 
the rising sea levels which have resulted in erosion45. 

If left unchecked, emissions of global anthropogenic 
(human caused) GhG emissions are highly likely to 
lead to further climate change, with damaging effects 
on physical, biological and chemical processes, and 
signifi cant consequences for Scotland’s environment, 
economy and society. 

The Scottish Climate Change Bill, scheduled to be 
considered by Parliament in late 2008, proposes an 
80% cut in GhG emissions in Scotland by 2050. The 
bill will provide a framework for emission reductions 
together with associated reporting requirements and 
provisions for supporting measures. This reduction 
is necessary if Scotland is to play its part in reducing 
global emissions, thus mitigating climate change. 

To facilitate an understanding of the responsibilities 
involved in achieving an 80% reduction in greenhouse 
gas emissions, the Greenhouse Gas Regional 
Inventory Protocol (GRIP) methodology was used to 
fi rstly assess GhG emissions in Scotland in 2005 and 
subsequently see how they may be reduced by 2050. 

The fi rst stage of this protocol is to produce a GhG 
inventory, and this was provided for Scotland for the 
year 2005. However, such an inventory only tells us 
where we are in terms of emissions in Scotland. The 
science tells us that we need to stabilise atmospheric 
concentrations of GhGs at a level which will prevent 
dangerous climate change – this is widely regarded to 
be a 2oC increase in global mean surface temperature. 
The reduction target of 80%, is loosely linked to this 
objective, and this tells us where Scotland aims to be 
in 2050. This leaves us with a key challenge: fi nding 
out how to get there. 

The second stage of GRIP is to tackle this challenge 
using its scenario process. This necessitates a 
detailed understanding of the energy system, both in 
and outside of Scotland (that drives emissions of CO2). 
This understanding feeds the GRIP scenario tool. The 
scenario tool is the key to the stakeholder derived 
scenario process and is used to form a series of future 
CO2 orientated energy scenarios, for Scotland as a 
whole and separately for the Highlands. This research 
provides us with an understanding of CO2 emissions 
and how they can be reduced in Scotland.

The GRIP scenario process seeks to faithfully measure 
the views surrounding progress to date, and potential 
progress, on the mitigation of carbon dioxide within 
the energy sector. The scenarios generated and 
presented in this brochure have been produced 
entirely through stakeholder engagement. These 
stakeholders included: policy makers, local councils, 
industry representatives, academics and non-
government organisations. SEPA hosted six one day 
workshops (fi ve for Scotland and one for Highlands), 
and these included a total of 47 stakeholders all of 
whom can be found on the back page.

In
tro

d
uc

tio
n

p
a

g
e

 5

Introduction

3  Climate Change 2007: Synthesis Report. An Assessment for the Intergovernmental Panel on Climate Change. Review Editors Abdelkader  
 Allali, Roxana Bojariu, Sandra Diaz, Ismail Elgizouli, Dave Griggs, David Hawkins, Olav Hohmeyer, Bubu Pateh Jallow, Lucka Kajfez-  
 Bogataj, Neil Leary, Hoesung Lee, David Wratt
4 22 MCCIP. (2008). Marine Climate Change Impacts Annual Report Card 2007 – 2008. (Eds. Baxter JM, Buckley PJ and Wallace CJ)   
  Summary Report, MCCIP, Lowestoft, 8pp.
5  State of Scotland’s Environment 2006 http://www.sepa.org.uk/publications/state_of/2006/ main/index.html
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The Greenhouse Gas Regional Inventory 
Protocol (GRIP) - Inventory Methodology

When compiling an inventory it is important to use a 
consistent methodology.

The GRIP inventory approach is intended for use by 
regions, devolved administrations, and other spatial 
scales wishing to monitor their emissions and gain an 
insight into emissions drivers. The GRIP approach also 
enables inter-regional and year-on year comparisons, 
all delivered in a cost-effective, user friendly manner.

The methodology and tools can be viewed via 
www.grip.org.uk

GhG emissions inventories have been produced at 
the sub-UK level in many different areas, notably the 
countries and regions that make up the UK. These 
inventories have been carried out by a range of 
bodies that have included consultancies, academics 
and representatives of the areas. One of the 
consequences of the broad spectrum of organisations 
engaged in inventory compilation, is a breadth 
of different approaches to emissions estimation. 
These differing approaches have resulted in, some 
inventories omitting certain emission sources, and 
others taking differing views when assigning emissions 
from the generation of electricity, attributing them to 
either the location of the power station (source) or 
the area where the electricity is consumed (the end 
user).  More generally, some approaches use detailed 
data sets, whereas others employ a purely top down 
approach to inventory development – where national 
data is disaggregated to the regional scale by using 
an appropriate scaling factor, such as population. It 
is often diffi cult to decipher which inventories are the 
more reliable without reading detailed reports.

These inconsistencies are magnifi ed by disparities 
in the availability of relevant data, as well as the 
accessibility of data sources and the depth of 
understanding regarding GhG emissions and their 
sources on the part of the person compiling the 
inventory. 

The upshot of all this is a degree of mistrust in the 
resultant emission fi gures and inventories as the 
disparate approaches make it diffi cult to make 
meaningful comparisons and evaluations between 
areas, year-on-year, or wider national and 
international inventories. 

In order to overcome these issues and to minimise 
any mistrust, uncertainty and misunderstandings, 
GRIP uses a consistent methodology over three 
data levels for each source of GhG emissions. The 
GRIP approach takes into account the guidelines 
provided by the Intergovernmental Panel on Climate 
Change (IPCC) which govern inventory compilation 
on a national scale. In addition, GRIP has also taken 
account of other methods explored within the UK and 
abroad at a sub-national level.

The GRIP approach is based on fi ve critical principles, 
making it:
●  Timely in its approach;
●   Adaptable to available data sets;
●  Transparent in nature;
●  Easily replicable; and
●  Presented with a consistent reporting structure.

As already stated GRIP delivers these guiding 
principles through a practicable inventory 
methodology that spans three levels of data intensity, 
each with its own prescribed level of uncertainty. The 
system is designed to negate double counting and is 
intrinsically programmed to accommodate differing 
levels of base data accuracy by utilising its integral 
uncertainty functionality. This allows GRIP to function 
in areas which have different levels of data availablity.

The mechanism is available on-line at 
www.carboncaptured.org.uk and comes complete 
with clear instructions, tips on how best to access 
data sources and a common reporting format for ease 
of cross comparison. It is available at very low cost for 
use by UK public and voluntary bodies, making it a 
cost effective alternative to other inventory packages.



GHG Emissions in Scotland

When compiling a GhG inventory, it is important to 
fi rst understand the characteristics of the area under 
scrutiny, most notably its population, affl uence and 
economic constituents. Correctly interpreted, this data 
points towards likely GhG sources and, additionally, 
engenders within the stakeholder an appreciation of 
the drivers within the region that currently affect GhG 
emissions. 

Scotland, the birth place of the famous 
environmentalist John Muir, is home to 5.1m6 people 
dispersed over 2.25m6 homes. It covers an area of 
77,925sq km6 and is divided into thirty two unitary 
authorities, including the Highlands. In terms of its 
size and population, Scotland is the least densely 
populated of all the devolved administrations and 
Government Offi ce Regions6.

In 2005, the economic wealth of Scotland was 
approximately £86Bn6 equivalent to a Gross Value 
Added (GVA) per head of £16,9006. This was lower 
than the UK average of £18,2056 and ranked Scotland 
2nd6 in terms of wealth creation in comparison to the 
other devolved administrations.

In 2005, Scotland accounted for approximately 8%6 
of the UK’s manufacturing output and approximately 
60%6 of the UK’s mining and quarrying of energy 
materials whilst the public administration sector 
accounted for 28%6 of Scotland’s economy. Over the 
15 year period 1990-2005, the Scottish economy 
nearly doubled in size.

Here, with these fi gures in mind, we present a GhG 
emissions inventory for Scotland using the GRIP 
protocol, which demonstrates the impact of all 
greenhouse gases in terms of CO2 equivalent (eqv). 
This method permits an immediate comparison of the 
respective impacts of each sector

All emissions associated with the consumption and 
combustion of fuel within the region are accounted 
for in GRIP as emissions from the Energy sector. This 
includes energy consumed in the home, by industry 
and commerce, as well as from transportation, 
agriculture and offshore and onshore fuel extraction. 
For the purposes of GRIP, emissions associated 
with the production of electricity are attributed to the 
consumer.

Scotland accounted for approximately 9%7 of UK CO2 
energy emissions in 2005. The GhG emissions from 
the Energy sector  totalled 52,699Thousand tonnes 
(Tht) CO2eqv, comprised of the following:

Within GRIP, emissions categorised as Industrial 
Processes relate to GhG emissions from chemical 
reactions on industrial sites, and also include 
emissions from the maintenance of a variety of 
products. Scotland is home to a variety of large 
regulated installations. This sector accounts for 
1,524ThtCO2eqv, 6%7 of UK industrial process 
emissions, and is comprised of the following: 

GhG emissions from agriculture are attributable to the 
treatment and management of both crops and farm 
animals. Agriculture makes a substantial contribution 
to overall emissions in Scotland and accounted for 
16%7 of UK agricultural emissions in 2005.
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6 Regional Trends 40. www.ons.gov.uk
7 National Inventory Submission 2008. www.ghgi.org.uk



Scotland’s agricultural emissions for the year 2005 
were 7,160ThtCO2eqv, and composed of the 
following:

Waste can be treated and disposed of in a number 
of ways, such as landfi ll, incineration and recycling, 
and GhG emissions are associated with each of 
these processes. GhG emissions from the treatment 
and disposal of wastes in Scotland accounted 
for 2,295ThtCO2eqv, 10.4%7 of the UK’s waste 
emissions. Scotland’s waste emissions can be broken 
down as follows:

Overall, Scotland accounted for 63,686ThtCO2 eqv 
in 2005, equivalent to 9.6%7 of UK GhG emissions 
that year. This statistic can be expressed in a variety 
of ways, each with the aim of engaging either 
stakeholders or lay people in the inventory process. 
In 2005, 12.5 tonnes of carbon dioxide equivalent 
were emitted for every person in Scotland, compared 
to 10.5 tonnes7 within the UK. In terms of energy 
emissions alone, the average person in Scotland in 
2005 accounted for 10.1 tonnes of carbon dioxide 
equivalent, compared to 9.3 tonnes in the UK.

GhG emissions averaged approximately 25%7 higher 
per unit of GVA, than that of the UK. This is due to the 
nature and type of industrial and energy activity within 
Scotland, as well as the proportionally higher level of 
agricultural emissions. The total fi gures, broken down 
by sector and GhG, are displayed below: 
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The Greenhouse Gas Regional Inventory 
Protocol - Scenario Process

Following the development of the GRIP greenhouse 
gas inventory, the second part of the Greenhouse gas 
Regional Inventory Protocol is the scenario process. 
The Scenario process is based around the GRIP 
Scenario Tool. An example of the GRIP Scenario tool 
can be found at www.grip.org.uk/scentool.html

Scenarios come in various guises and have been 
applied in a broad range of sectors including 
academia, business, industry and government. Their 
purpose is to provide an insight into how the future 
might unfold. These insights can be used to aid and 
inform strategic decisions taken in the present.

A scenario is not a single static vision of the future, 
but rather a logical sequence of images that make 
up the future. Kahn and Weiner defi ned scenarios as: 
“…hypothetical sequences of events, constructed for 
the purpose of focusing attention on causal processes 
and decision points”8. A scenario is not prediction 
of how the future will unfold but rather a picture of 
how it may unfold9. Furthermore, while the degree 
of uncertainty associated with a scenario may be of 
particular interest to policy-makers, scenarios do not 
allow for the production of a sensible, quantifi able level 
of uncertainty, quite simply, because we do not have 
statistics of the future to make such assumptions.

The use of scenarios at a sub-UK scale can enable 
the development of individually-tailored, specifi c plans 
and policies that will meet the requirements of central, 
devolved and regional government, and promote 
the consideration of the wider global community 
within such plans10. With this in mind, more targeted 
approaches to both a reduction in greenhouse gas 
emissions and climate change adaptation can be 
taken locally recognising regional characteristics and 
with an understanding of current physical, social and 
economic issues.

What is the GRIP Scenario Process?

The Greenhouse Gas Regional Inventory Protocol 
scenario process is entirely stakeholder led. The 
process uses a scenario tool that is manipulated by 
the stakeholders to form emissions orientated energy 
scenarios for a given area, in this case Scotland and 
separately the Highlands.

The only constraints on the scenario exercise are 
the purpose of the scenario and an individual’s own 
imagination. The scenario tool and its application 
enables a scenario exercise to bridge the gap 
between a qualitative storyline that an individual 
(holds) or group derives. These storylines allow for the 
pinpointing of quantifi able variables in terms of energy 
demand and supply and the emissions associated 
with that storyline. In so doing, a detailed perspective 
of social, economic, and wider environmental issues 
can be gained and included within the scenarios.

The “GRIP Scenario Tool” or perhaps more aptly, 
‘decision aid’, therefore allows an individual or group 
of participants to explore the impact of potential 
greenhouse gas mitigation measures on the total CO2 
emissions of the area under study. Within the scenario 
process undertaken using GRIP, the stakeholders are 
free to explore different energy options, revise their 
views, and perceptions of the future, or even drop 
the goal of  the 80% reduction if they feel so inclined. 
With the GRIP scenario tool, there lies the potential to 
produce a number of scenarios in an organic, iterative 
and exploratory manner. The scenarios produced may 
evolve as the participating stakeholders knowledge, 
beliefs and attitudes change11.
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8  Kahn, H. and A. J. Wiener (1967). “The next thirty-three years: A framework for speculation.” Daedalus 96(3): 705-732.
9  IPCC (2000). Emissions Scenarios. 2000: Special Report of the Intergovernmental Panel on Climate Change. N. Nakicenovic and 
   R. Swart.
10 Shackley, S., P. Fleming, et al. (2002). Low Carbon Spaces Area-Based Carbon Emission Reduction: A Scoping Study,     
 Sustainable Development Comission.
11 Carney, S 2006 The Development and Application of a Stakeholder Led Approach For Both Estimating and Exploring the Potential for   
 Greenhouse Gas Emissions Mitigation on the Government Offi ce Regional Scale PhD Thesis



How the Scotland Scenarios Compare

There were fi ve separate scenario sessions carried 
out for Scotland and one scenario produced for 
the Highlands. In this section, we compare the fi ve 
scenarios for Scotland. 

The results of the fi ve scenarios are presented over 
the next 10 pages. These scenarios look at how a 
CO2 emissions reduction of 80% may be achieved in 
Scotland by 2050. These scenarios were all run using 
the Greenhouse Gas Regional Inventory Protocol’s 
approach to scenario formation. The sessions were 
all interactive and sought a balance between the 
discursive and quantitative elements deemed most 
pertinent when forming an energy emissions scenario. 
The scenarios for the whole of Scotland were 
produced with approximately 40 different stakeholders 
from a variety of interest groups and backgrounds, the 
scenarios refl ect inputs from all of the stakeholders as 
to how Scotland may reduce CO2 emissions by 2050, 
however they should not be deemed representative of 
any individuals view.

Four out of the fi ve scenarios achieved the desired 
80% reduction in CO2 emissions; the remaining 
scenario achieved a 67% reduction. All of the 
scenarios reduced end user energy consumption by 
between 27% and 58%. Interestingly, three of the 
four scenarios that achieved an 80% reduction in CO2 
emissions reduced end user energy consumption by 
between 43-45%. When considering this, it should 
be noted that the sessions were run independently of 
each other. Furthermore, in every scenario economic 
growth was running at an average annual increase 
of at least 2% (3.5% in one). Moreover, both the 
population of Scotland and the amount of households 
increased in all of the scenarios. The reasons 
described by the stakeholders for this decoupling 
of economic factors, CO2 emissions and energy 
consumption varied between the fi ve scenarios. 
For example one scenario took on a predominantly 
behavioural change focus to achieve these reductions 
in energy and emissions; whereas another took a 
heavy regulatory standpoint. The remaining three 
scenarios opted for a blend of these approaches to 
achieve their reductions.

It is also interesting to note that in most of the 
scenario sessions, the production of electricity from 
the National Grid became nearly carbon free. Where 
electricity was produced using fossil sources, this was 
usually combined with Carbon Capture and Storage 
(CCS)B. None of the scenarios had coal based 
electricity production without CCS. In all but one of 
the scenarios, there was no production of electricity 
from nuclear power within Scotland. Again, in all but 
one of the scenarios, electricity consumption sourced 
from the National Grid reduced, displaced largely by a 
greater uptake of on-site renewables and Combined 
Heat and Power (CHP) units for electrical energy. In 
two of the scenarios, electricity consumption reduced 
marginally overall.

In all of the scenarios, there was similarity in the level 
of emissions reduction achieved in the domestic, 
services and road transport sectors – with these often 
achieving emissions reduction in excess of 85-90%. 
The rest of transportation, industry and the energy 
industry reduced their emissions by lower amounts.

The scenarios are helpful as they show a large 
degree of congruence between signifi cantly different 
stakeholder groups. They also show the importance of 
considering any overall emissions reduction as being a 
function of the whole of society, the economy and its 
political structure (within itself, the UK, Europe and the 
rest of the world). They also help to understand the 
near term nature of the decisions that are necessary 
to deliver the emissions reduction needed to mitigate 
climate change over the next 40+ years. They send a 
clear message that any climate change policy made 
will need to be a collaboration between different 
sectors working together in order to achieve what 
is necessary, rather than the natural desire to focus 
purely on their own sectors. In short, the more that 
each sector can reduce its emissions the better it will 
be for the global environment – and in the long run the 
quality of life of everyone.
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B  Carbon Capture and Storage (CCS) refers to capturing carbon dioxide (CO2) from large point sources such as fossil fuel power plants  
 and storing it deep underground instead of releasing it into the atmosphere.



ECONOMY AND DEMOGRAPHICS
Over the past fi ve decades, the Scottish economy has 
grown on average at a slightly faster pace than the 
rest of the UK. This represented a level of economic 
growth of 3.5% pa. 

Whilst the population of ‘native Scots’ has decreased 
slightly, the population has remained at approximately 
the same level as the rest of the UK due to an infl ux 
of immigrant workers. With this increase in population 
has come a proportional increase in households. 
Many new homes have been built to meet the 
requirements of young professionals. This has led to 
an element of diversity in the housing sector, from 
these aforementioned city dwellings to family homes 
with children living at home for longer to those where 
older generations are being taken in by relatives.

DOMESTIC SECTOR 
The amount of non-electrical energy consumed in the 
domestic sector has reduced by 20%. This has been 
driven by a number of factors including a reduced 
demand for heat energy due to a warmer environment 
and a more “thermally effi cient” housing stock. In 
addition to this, all large housing developments 
built during the past 20 years have district heating. 
However, the vast majority of the housing stock still 
has individual boilers. 

In the second decade of this century, the Scottish 
Government applied legislation to the then current 
housing stock, the heart of which can still be seen 
today through the energy effi ciency packages that 
must be provided when buying, selling and renting 
homes 

The privatisation of energy companies in the 1990s, 
coupled with the surge in energy prices in the early 
parts of the century led to a series of micro-grids 
being built in affl uent areas, catering for customers 
that consume proportionally more energy per 
household than others. In these areas there are 
community on-site renewable schemes which  
complement the CHP. These CHP stations are fuelled 
in the main by natural gas and biomass, with a limited 
number using hydrogen. 

Furthermore, minimum renewable targets for new 
build were initiated in the early part of the century 
with minimum requirements for renewables for both 
electricity and heat.

TRANSPORT SECTOR
The ‘petrol head’ mentality of the early part of 
the century has to a certain extent dissipated. 
Compromises now exist, where people trade-off a 
desire for “luxury and performance” with effi ciency. It 
has become relatively cheaper to use public transport, 
and it is a more pleasant and reliable experience. 
However, it has not swayed the majority as people 
continue to feel a need for their own transport, for 
many reasons including: keeping dry; temperature 
control; choosing what they listen to (rather than other 
peoples mp3 players); getting closer to a destination 
at each end of the journey; a general reluctance to sit 
with strangers and a desire for personal space. 

There are more people in Scotland now than ever 
before and they are using more vehicles and travelling 
more miles overall. In fact congestion and road safety 
are a bigger problem now than at the beginning of the 
century. The rail network has expanded and is almost 
entirely electrifi ed. 

A focus on the effi ciency of vehicles has led to them 
consuming 60% less energy per mile travelled than at 
the turn of the century. Liquid fossil fuels are the main 
fuel used in these vehicles. 

However, consumption of these fuels has reduced 
by 75% due to the additional fuel switching that 
has taken place, particularly in vehicles used for 
commuting which are nearly all electric.

Flying from mainland Scotland to the islands is now 
powered by electric planes. Internationally, there 
has been an increase in the use of turbo-props for 
European travel with long haul travel being met by 
larger and more effi cient (on an energy consumed by 
seat basis) aircraft. Certain fl ying techniques such as 
the continuous descent approach are fundamental 
to pilot training as the industry also tries to minimise 
its energy consumption through air traffi c control 
measures. Travel within the UK by plane has been 
reduced by a switch to high speed rail lines.

There has been a shift to a more “joined up approach” 
to freight with products being transported by inland 
waterways, road, and rail. There is limited freight being 
transported by plane, with long-distance freight going 
by sea. Ships themselves have moved to the more 
traditional method of sea faring and utilise the wind to 
take the strain off the engines. Ships also now tend to 
use biofuel for propulsion.  

D
a

y 
1:

 A
n 

En
er

g
y 

Sc
en

a
rio

 fo
r S

co
tla

nd
 in

 2
05

0
p

a
g

e
 1

2

Day 1: An Energy Scenario for Scotland in 2050



SERVICE SECTOR 
The UK economy has grown at a rapid rate, with 
Scotland growing particularly fast due in part to 
its increased share of the service sector. Offi ce 
buildings used by the commercial and public sectors 
have become much more effi cient, consuming less 
energy to heat and cool; and less electricity for offi ce 
equipment.

The early ineffi cient government buildings were the 
focus for many effi ciency improvements in the 2010s 
and these measures have resulted in large reductions 
in energy consumption. This was driven by additional, 
more stringent targets. This created a trend within this 
sector to focus on energy conservation in buildings 
and led to the emergence of energy best practice. 
A more joined up approach towards procurement 
of electrical products is now in place, with a focus 
on recycling and the effi ciency of the products – the 
international standard organisation (ISO) has played a 
heavy part in this.

ENERGY INDUSTRY
Due to less liquid energy being consumed in the UK 
and the world, the energy industry has reduced their 
own energy consumption due to lower demand for 
fossil fuels. There are still active coal mines for the 
power stations using CCS.

Hydrogen, where consumed is produced by 
electrolysis and transported by tanker to the 
distribution outlets.

ELECTRICITY GENERATION: 
THE NATIONAL GRID.
The UK electricity power grid has become almost 
carbon free. Even though, electricity consumption has 
remained the same, the effi ciency of both production 
and consumption has increased. Whilst Westminster 
gave the ‘green light’ to a new series of nuclear power 
stations which were constructed in the second and 
third decades of this century, Scotland does not have 
any nuclear power stations. Throughout the UK, all 
fossil fuel powered stations are accompanied by CCS. 
In Scotland the grid is comprised mainly of renewable 
technologies. The rest of the UK is largely powered 
by a combination of fossil fuel with CCS and nuclear 
power.

INDUSTRIAL SECTOR
There is now a greater demand for biomass in industry 
than in the domestic sector as larger processes can 
better deal with it’s ‘messiness’ e.g. local air pollution. 
Consequently a combined energy effi ciency / fuel 
switch approach was taken to reduce emissions in 
this sector.
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C02 EMISSIONS CHANGE -67%

ENERGY CONSUMPTION CHANGE -27%



Day 2: An Energy Scenario for Scotland, 2050
ECONOMY AND DEMOGRAPHICS
Scotland’s share of the UK economy has increased, 
as has its population as it provides a more pleasant 
working environment and standard of living than other 
areas. This change in the economy has been partially 
driven by the higher levels of renewable resources 
in Scotland which have helped make it an attractive 
place to live for this climate conscious world. The 
increase in population has also been driven by the 
global impacts of climate change. This breaks with 
trends seen in the latter years of last century, and the 
early parts of the current one. 

Scotland’s comparative abundance in renewable 
electricity resources led to businesses recognising 
the competitive advantage it provides, particularly the 
political advantages associated with it. This was one 
of many reasons why Scotland became fully devolved. 
This devolution should however be considered in 
terms of wider Europe rather than in terms of the UK, 
as there is a Brussels focused structure to politics in 
Europe.

Over the past four decades, Scotland has built 
its economy largely on developing renewable 
technologies, coupled with a targeted investment in 
education. Environmental consciousness and a CO2 
focus has been a key consideration in all policies 
adopted from the early 2010s.

DOMESTIC SECTOR
The ongoing culture of single occupancy houses 
restricted the impacts of CO2  mitigation strategies 
within the domestic sector. This along with the 
increase in population led to a more aggressive 
taxation on second home ownership within Scotland.

Overall non-electrical energy has decreased due to 
a combination of housing stock replacement, smart 
metering, retrofi tting and numerous policy measures. 
Furthermore, the population is more aware and 
accepting of climate change which has led to a 
change in behaviour towards energy consumption 
within the built environment. Simple problems such 
as a lack of understanding on the appropriate use of 
thermostats (on central heating systems) have been 
overcome.

People now consider themselves as consuming 
energy services rather than energy per se. This, along 
with  approaches such as smart metering, has led to 
greater control over people’s energy usage as many 
control options are now conducted centrally. 

Energy policies punish excessive energy consumption 
by consumers. One consequence of this is product 
convergence.

These issues together with a focus on retro-fi tting; 
the turnover of boilers within homes, better public 
education regarding energy effi ciency and its link to 
the environment, the construction of energy effi cient 
buildings and a reduction in the need for heating due 
to global warming – have all contributed to a reduction 
in the demand for energy traditionally used to heat 
homes. 

Scotland has taken more steps to reduce energy 
consumption, being devolved and choosing to act in a 
more socialist fashion- than the rest of the UK. 

Solar thermal energy Scotland has become a viable 
energy form in Scotland, partly driven by new 
technologies. In larger developments, ground source 
heat pumps are the technology of choice. Together, 
these technologies make up 40% of Scotland’s non-
electrical domestic energy demand. Bio-fuels have 
replaced coal in rural areas and are sourced from 
within Scotland. A similar trend is seen for oil, however 
this is not a complete switchover. 

Developments are now tailored to a community’s 
needs and are designed to be low carbon from the 
outset. CHP units are predominately powered by 
natural gas. Overall, domestic electricity consumption 
in 2050 is at the same level as it was in 2005. This 
break with previous trends that saw electricity increase 
year-on-year has been driven by central government 
rules and regulations particularly on electrical goods. 
These stringent minimum effi ciency standards have 
acted in conjunction with an increase in cost of 
electricity. 

TRANSPORT SECTOR
Road vehicles are sold fi rst and foremost on their 
energy effi ciency and CO2 intensity. There has been an 
increase in car journeys since 2005, however this has 
remained fairly static over the past 20 years. 

The people of Scotland still crave the freedom of 
having their own transport and view it as a primary 
right – this is most noticeable in the case of rural 
Scotland. In a similar fashion to Paris, Edinburgh 
and Glasgow both regularly close some streets to 
motorists at the weekend, freeing these up for cyclists 
and pedestrians. 

Energy consumed per vehicle kilometre has 
decreased signifi cantly due to improvements in vehicle 
effi ciency. This is complemented in terms of a CO2 
reduction by a combination of fuels being used for 
propulsion - hydrogen, electricity, liquid fuels and 
compressed air.

Due to a focus on recycling rather than the whole 
car being replaced, major parts such as engines are 
replaced instead with car manufacturers targeting the 
market of replacing car parts more aggressively than 
the new car market.

There are more trains running on the now mostly 
electrifi ed network with a small amount of hydrogen 
powered locomotives. More freight is being 
transported by train - and there are more people 
opting to go by rail due to the high speed links rather 
than fl ying within the UK. In fact, it is now socially 
unacceptable for business users to fl y within Great 
Britain. This has helped increase the use of video-
conferencing. 

An increase in the use of inland waterways has led 
to both more freight transport and greater levels of 
tourism in comparison to 2005 with these vessels 
being powered by hydrogen. 
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SERVICE SECTOR
The service sector has grown both relatively and in 
terms of its share of the Scottish economy. Scotland 
has maintained its relatively higher levels of public 
sectors jobs – although these are now focused on 
Scotland and its role within Europe rather than the UK.

This sector which is comprised of both commercial 
and public sector buildings has seen overall non-
electrical energy consumption decrease by 50% 
over the past four to fi ve decades with renewables 
for heat now supplying 40% of non-electrical energy 
demand within this sector. CHP heat has exercised its 
perceived greater scope on business and retail parks 
and now makes up to 40% of end user consumption. 
There is no solid fossil fuel consumption as it has been 
displaced by low carbon energy forms. 

ENERGY INDUSTRY
There has been an increase in the effi ciency of 
transmission lines within the grid and lower levels of 
theft – this has led overall to a reduction of energy lost 
in distribution. There is no longer a petroleum refi nery 
in Scotland, however this component of the energy 
industry has been replaced by hydrogen production. 
This unit produces hydrogen as a back up to the grid 
as well as producing supplies for Scotland’s wider 
energy needs and that of the UK. 

ELECTRICITY GENERATION: 
THE NATIONAL GRID
Whilst Scotland is fully devolved, it is still connected 
to what was the UK national grid. Scotland remains a 
net exporter of electricity, although it is reliant on the 
National Grid at peak times. There is no direct burning 
of coal in Scotland; however there is some gas 
powered stations at times of peak electrical demand, 
but not without CCS.

There are no nuclear power stations in Scotland. In 
the UK, there is no longer any direct 

fossil fuel based combustion for electricity generation 
without CCS. Hydrogen is produced from renewables 
when electricity production outstrips demand. This 
hydrogen is then used as a storage mechanism to 
back up the grid at times of higher demand.

INDUSTRIAL SECTOR
Non-electrical consumption has declined by 30%. 
This is driven by the knowledge intensive industries 
e.g. biotechnology. The Scottish education system 
has excelled, and pleasingly there has been a reverse 
of the “brain drain” – with Scotland attracting some of 
the best academics in the world. 
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Day 3: An Energy Scenario for Scotland in 2050
ECONOMY AND DEMOGRAPHICS
Scotland’s share of the UK economy has increased 
moderately to around 9%. This has resulted from an 
average 2.5% year-on-year growth over the past four 
and a half decades. The size of industry in terms of 
its economic share has remained similar. However, 
industry has become more “knowledge intensive” and 
therefore looks quite different, and employs people 
of a higher educational attainment. The offshore 
oil sector is still in existence, with demand for this 
resource largely driven by the continuing demand for 
plastics and other non-energy uses of oil. There has 
been for some time a focus on recycling of household 
wastes, driven in part by a population that is more 
environmentally aware and has changed its behaviour. 
Some industries with a relatively stronger political 
infl uence have been subject to less change than 
others. There are still relatively more people working 
in the public sector in Scotland in comparison to the 
rest of the UK. Scotland is producing approximately 
60% of its food needs with the public more inclined to 
purchase seasonal and local products.

The focus on recycling has led to a change in the 
vehicle manufacturing sector where it is now more 
common to replace parts and components rather than 
getting a new car.

The reductions in carbon dioxide experienced over 
the fi rst half of this century have been driven largely 
by people’s changing behaviour. This has been due to 
a shift in both what is deemed to be normal and also 
acceptable in terms of energy consumption. 

DOMESTIC SECTOR
The population has increased in line with the rest of 
the UK. Scotland is now even more of a desirable 
place to live and work. This is partly because whilst 
wamer than the last century its climate is cooler 
than other areas in the UK and Europe. People 
tend to work from home, making more use of the 
communications network. The number of households 
has increased at the same rate as the population 
increase. The young aspire to live on their own and 
the elderly are more commonly found to be living in 
shared accommodation. 

The way people are living means that homes are now 
more heat effi cient than they were at the turn of the 
century. Furthermore, legislation prevents a home 
from being sold unless it meets stringent effi ciency 
standards. Energy service companies have been 
in place for some time and exist to help the public 
maintain energy effi ciency.

In total, the amount of fossil fuel based energy being 
consumed has been reduced by about 90%.

There has been some switching to the use of 
electricity to heat and cool homes. Behavioural 
changes have helped to decrease demand for 
electricity. This  decrease has had a large cost focus 
– with consumers demanding that new products have 
multiple uses and consume the minimal amount of 
energy.  The “A rating standards” sold at the start of 
the century would not be allowed to be sold today.

There has been some decentralisation of electricity 
production, with a combination of CHP and onsite 
renewables being utilised. 

Biomass combustion is used in Combined Cooling 
Heat and Power Generation (CCHP) stations for the 
Domestic Sector, with local air quality issues being 
mitigated by a new generation of scrubbers. This 
increase in CCHP usage has been driven by a change 
in focus of fuels comprised of waste (eg recycling oils); 
genetically modifi ed crops and hydrogen.

TRANSPORT SECTOR
There is a mix of fuels being used to propel the road 
vehicle fl eet, with certain fuels being deemed better 
for different purposes, with for example, commuters 
using electric vehicles, while leisure and other longer 
distance forms of travel using hydrogen based fuels.

Rail travel has increased over the past 20 years due 
to, among other issues, the change in population. 
Furthermore, there is more freight on them. There are 
new light rail networks in the cities. 

Domestic aviation has decreased partly because of a 
trend towards regional airports which has negated the 
need to go to the long established hubs of Heathrow, 
Gatwick and Manchester (as international aviation now 
fl ies direct more frequently). This reduction in domestic 
aviation has been facilitated by a combination of high 
speed rail networks, and a minimum 1 hour check-in 
time requirement at airports making travel by plane 
less time effi cient, and less conducive to working-on-
the-move than rail. 

However, whilst there is a reduction in domestic 
aviation demand, international aviation has increased 
in Scotland. This is because of a continuing 
perception of “quality of life” that is associated with 
holidays abroad. The choice to travel by air is also 
due to Scotland’s relatively poor location with respect 
to international rail links to Europe, in comparison to 
the south-east of England. This is particularly true of 
leisure travel. 

INDUSTRIAL SECTOR
Due to an increase in knowledge based industry, there 
has been some reduction in non-electrical energy 
consumption – with healthy levels of non electrical 
energy use and economic growth decoupling. Market 
protection has been put in place for some industries 
and so there has not been a huge reduction in the 
industries that are important for employment. There 
has been a rise in business parks and with this 
has come the opportunity to use CHP. Electricity 
consumption in this sector has now returned to the 
level it was at the turn of the century.
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ENERGY INDUSTRY
The Scottish oil refi neries are distilling less crude oil 
and what is being processed is more effi cient. The 
offshore oil and gas industry has therefore reduced 
in size. These factors have together led to a drop 
in energy consumption of 70% from this sector. 
Electricity loss from the UK National Grid has halved.

ELECTRICITY GENERATION: 
THE NATIONAL GRID
The mix of generation in the UK electricity grid in 
2050 has changed signifi cantly from that in 2005. 
Furthermore, the level of demand for grid based 
electricity has dropped. 

Within Scotland, biomass and waste combustion for 
electricity production is signifi cantly higher than it was 
in the earlier part of the century. There are also a larger 
number of tidal/wave units, however, these are on 
smaller sites. There has been an increase in off-shore 
wind farms and they are out of sight of the mainland 
(except where near-to-shore sites provide a large 
wind resource), as the public’s focus on environment 
concerns also includes amenity values. 

There is still no nuclear based generation in Scotland; 
the policy against new units introduced at the 
beginning of the century, whilst challenged several 
times has never been changed. The investment in 
education in Scotland has “paid off” in many areas. 
Furthermore, the investment in energy orientated 
R&D in Scotland (both public and private) has been 
mostly in the renewable area. Both these approaches 
have provided substantial returns in the form of 
economic growth and the general environmental 
movement. There is no longer any gas, coal or oil 
based generation on the grid in Scotland without CCS  
– a technology which in 2050 is cost effective and 
technologically advanced.  
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Day 4: An energy scenario for Scotland in 2050
ECONOMY AND DEMOGRAPHICS
Since the turn of the century the Scottish economy 
has grown on average at the same annual rate as 
the rest of the UK. Climate change has resulted 
in Scotland being on average 2 degrees warmer 
– although this is expected to increase. The impacts 
of this warmer environment have affected Scotland’s 
economy and living habits in a similar fashion to the 
rest of the UK. 

The type of industry has changed - knowledge 
intensive industries are now a particularly strong 
part of Scotland’s economy. Heavy industry and 
manufacturing are now commonly found in Africa, 
rather than Asia. This is partly because they are 
deemed to be closer to many of the necessary 
resources and also because of the cost of labour. 

Scotland, which now promotes itself as “the modern 
Riviera” is particularly popular as a tourist destination 
with tourism as an industry taking on a larger share 
of the economy as more people chose to holiday in 
Scotland (with this demand largely coming from within 
the UK as a whole). 

There has been a greater focus on the agricultural 
sector by Scottish Government as part of a general 
desire to consume local produce. Scotland’s 
agricultural sector exports its products, largely to 
England, Northern Ireland and Wales. A switch in 
demand has taken place as people (although they 
may wish to) no longer expect to consume the same 
food all year around which has continued a trend from 
the latter part of the last century). The population has 
long had more of a sense of urgency in respect of 
climate change than it did at the turn of the century. 

The fi nancial sector has also grown both overall and 
in terms of its share of the Scottish economy. This 
has been driven by a desire to move away from the 
frequently fl ooded square mile of London. 

Scotland’s long history of using renewable energy 
technologies has transformed into a thriving element 
of the economy with the sector and consultancy 
advice attached to it being particularly strong today.

There is an aging population which has taken its toll 
on what was known as the National Health Service 
(NHS). Treatment remains free for the under 21s but 
requires subsidies for all other age groups – with 
much of this coming from private insurance.

DOMESTIC SECTOR
Scotland continues to be seen as an attractive place 
to live and has dynamic cities. This is part of the 
reason why, due to immigration, there has been an 
increase in the population. The indigenous population 
has stabilised. The average birth rate has gone down 
across Europe and Scotland is no exception. The cost 
of living has increased since the turn of the century, 
which has limited the number of people living on their 
own when compared to the end of the 20th century. 
Winters in Scotland are now consistently warmer then 
ever before. 

There has been a heavy focus on regulation, CHP, 
in fact, is compulsory on all large domestic and 
multipurpose developments. 

The existing housing stock has been retro-fi tted 
with such technologies. Landlords, both private and 
public, are now regulated to take more care of their 
properties in terms of thermal effi ciency, maintenance 
of pipes etc. Photovoltaics (PV)C are more prevalent in 
Scotland due to the longer hours of sunshine during 
the summer. As such, PV is found to be common 
place within the domestic housing stock and its units 
have the highest load factor in the UK.

Due to the new build rate, retro-fi tting and minimum 
standards, non-electrical energy consumption has 
halved over the past 45 years. Reductions in total 
electrical energy consumption have been hampered 
by new products, however, the products have 
become more effi cient. People have also become 
smarter about how to use them to conserve energy. 

TRANSPORT SECTOR 
In comparison to the early part of this century, freight 
transportation by rail has increased. This has cut 
down on the amount of freight vehicles on the road. 
However, there are more vehicle miles being driven, 
due to the population increase, even though people 
are travelling less. Travelling within city centres has 
been limited due, in part, to the price of parking. 

The effi ciency improvements in road vehicles have 
been driven by a legislative approach at a European 
level and is targeted towards the manufacturers. 

The main changes in the way the vehicle fl eet is 
powered have occurred largely over the past 10 to15 
years. There is an extensive and well-connected bus 
network. Diesel and petrol vehicles are no longer 
on the roads, having been replaced by electric and 
hydrogen vehicles. In general commuting miles 
have decreased but leisure travel has increased 
substantially. People living in rural areas have the 
highest level of vehicle ownership and travel the 
most by car in Scotland, because there has been 
no fi nancially viable way of extending the public 
transportation networks to these areas. Apart from the 
small pockets where this has been achieved, the rural 
public transport networks do not match up in terms 
of frequency and ease to the networks found in urban 
areas.

The rail network has been expanded, with many 
new schemes being built and modernised. This has 
included extending the tram network in Edinburgh 
and building new high-speed links between England 
and all of Scotland’s major cities. The high speed 
train links “down the road“ have reduced the amount 
of domestic fl ights taken. It was not until 2030 that 
the necessary changes in infrastructure were made 
to start achieving an emissions reduction, which did 
affect the overall cumulative emissions leading up to 
2050. 
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C  Photovoltaics (PV) is the fi eld of technology and research related to the application of solar cells for energy by converting sunlight   
 directly into electricity.



SERVICE SECTOR 
Non-electric energy consumption from the service 
sector has halved when compared to the turn of the 
century. The sector has grown in size, both in terms of 
its value and share of Gros Value Added (GVA) within 
the overall economy. There is no longer any liquid 
based fossil fuel consumption  by the agricultural 
sector, which is instead using biomass. 

The existence of onsite renewables (for both heat and 
electricity) is more prevalent. This has been driven 
by a shift in legislation that requires the owners of 
commercial buildings to reduce both their total energy 
consumption and also to utilise low carbon energy.

This regulated approach to CO2 mitigation has 
resulted from increased knowledge within planning 
departments, with a shift in focus from quick wins 
to long term solutions. The importance of joined up 
thinking is recognised but often fails to be put into 
practise when sourcing building materials.

INDUSTRIAL SECTOR
Non-electrical energy consumption by the industrial 
sector has declined substantially since the turn of 
the century which refl ects its change in structure. 
Electricity consumption has remained static, driven 
largely by more effi cient devices. Chemical research 
and development on the higher end of the spectrum 
remains within Scotland – the heavy manufacturing 
element has mostly moved outside of the UK. 

ENERGY INDUSTRY 
Losses from the grid have reduced to 2% of electricity 
distributed. The oil and gas industry in Scotland has 
stayed moderately similar, despite the fact that fossil 
fuel combustion has decreased. The oil and gas 
that is extracted is mostly being exported and the 
exploration activities are mostly further out to sea.

ELECTRICITY GENERATION: 
THE NATIONAL GRID
The grid is now very low carbon, with the limited 
amount of fossil fuels that are burnt being used mostly 
for when electricity is in peak demand. There is a large 
amount of renewables, including small-scale hydro, 
biomass, tidal, and off-shore wind – the electrical 
distribution issues associated with these technologies 
have long since been overcome. Nuclear power is 
in place in the UK, as well as in Scotland where the 
policy against them no longer exists.   This reverse 
approach to nuclear power has been driven partially 
by the unknown risks with CCS, which is considered 
here to have been a buzzword of the early part of the 
century. Furthermore, in Scotland, both off-shore wind 
capacity and generation is the highest in Europe.
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Day 5: An Energy Scenario for Scotland in 2050
ECONOMY AND DEMOGRAPHICS
Scotland has increased its overall share of the 
UK’s economy. This is largely due to its abundance 
of renewable energy resources, which has given 
Scotland a competitive advantage when attracting 
foreign investment. This is partly because we are 
operating in a world with a carbon cost focus. 

The economy in Scotland is very sensitive to travel 
costs and consequently a new infrastructure is in 
place to support multiple modes of travel. Scotland 
took a different, more demand orientated, route on 
energy policy from the rest of the UK, this has given it 
a niche. Scotland is competing within the EU, and is a 
player on a global scale. 

Ingrained within the culture of the Scottish people 
is a belief system of “what is right” when it comes 
to energy consumption. This means that people’s 
behaviour within their homes, vehicles and places 
of work has a huge increase in awareness of energy 
and emissions. It is this behavioural change that is 
largely responsible for the reduction in CO2 emissions 
achieved since the beginning of the century.

DOMESTIC SECTOR
The population has increased, due to people living 
longer, a stronger economy and also due to climate 
refugees. The amount of dwellings has also increased 
but at a slower rate than the population. This means 
that occupancy per dwelling has increased. Whilst 
inhabitants have increased overall, there remains a 
mix of homes, each with a different level of effi ciency. 
There is detailed regulation that governs the effi ciency 
of homes and this is most noticeable when they 
are bought, sold and rented. A home must meet a 
minimum standard in energy effi ciency when being 
bought, sold or rented. Mortgages and insurance 
companies also require a minimum standard to be 
upheld. This means that energy consumed per person 
within the domestic sector is substantially lower than it 
was at the turn of the century. 

The design of the built environment was carefully 
considered in the 2010s to limit the “urban heat island 
effect” , with various innovative approaches being put 
into place both for preventative action and also to 
mitigate the problems already in place. 

There are more electronic gadgets, which whilst 
designed with a standby facility, are signifi cantly 
more effi cient than those at the turn of the century. 
Consequently, there has been a large reduction in 
electricity consumption from the beginning of the 
century. This is driven by people being more energy 
conscious (both environmentally and economically) 
it is also due to convergence in products. The 
mechanism through which it is sourced is also 
different with all new buildings for the past 30 years 
having solar panels. This, together with the larger 
share of CHP, means that demand for electricity from 
the grid has reduced since the early years of the 
century.

Timber is viewed both as a building resource and 
as biomass  and this has driven a demand from the 
forestry sector in Scotland.

TRANSPORT SECTOR
The total amount of road vehicle kilometres has 
increased over the past four decades. This has 
partially been driven by a signifi cantly larger 
population. There has been a signifi cant increase in 
vehicle effi ciency, with this being driven by cultural 
change, reduced speed limits, an increase in number 
of occupants in a car, eco-driving and strong 
European standards.

Cars last for longer than at the turn of the century, 
partially due to increased understanding of the energy 
embodied within existing products, which has been 
driven by the global carbon markets. Consequently, 
parts are replaced rather than whole vehicles. This has 
required cars to become simpler to fi x and they make 
less use of computer technology.

The railway network is mostly electrifi ed and has 
expanded, particularly light rail in and around the 
cities. In order to increase and facilitate tourism, 
rail services have increased across Scotland with 
an upgrade in links between towns and cities. 
The investment into these projects by the Scottish 
Government has encouraged external investment. 
Furthermore, with adequate integrated transport, rural 
areas are now better served. 

The fuels powering the aviation fl eet have remained 
fairly static due to the long lifespan of aeroplanes. 
Domestic aviation has decreased due to more travel 
by high speed train. 

The carbon cost attached to journeys has brought 
about a change in the way in which people travel, for 
instance, trips per person by air has decreased.

With the additional high speed rail links and also an 
increase in freight transportation on the rail network, 
a new channel tunnel has been built to support the 
additional infrastructure required. 

The marine fl eet (more amenable to fuel switching) has 
become substantially less carbon intensive.

SERVICE SECTOR
The service sector has experienced a decrease in 
non-electrical energy consumption, as a consequence 
of both more effi cient new builds and extensive 
retrofi tting of buildings. The public sector has taken 
the lead in setting an example. The private sector has 
been keen to reduce their costs, and maintain their 
image through corporate social responsibility. Within 
rental agreements commercially owned buildings are 
required to meet minimum standards. From a retail 
perspective, substantially more shopping is done 
online than before.
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INDUSTRIAL SECTOR
Non-electrical consumption has reduced, whilst 
electricity consumption has doubled, due to 
Scotland’s renewable fuels providing industries with a 
mechanism to manufacture products in a low carbon 
form. This ability makes the products and services 
that they sell substantially cheaper than other places 
as they are manufactured in a low carbon form, using 
recycled goods where possible.

ELECTRICITY GENERATION: 
THE NATIONAL GRID
There has been a decrease in reliance on the grid for 
electricity, which means less of a focus on the losses 
from it. Due to its renewable resources, Scotland has 
become a European source of hydrogen and this has 
facilitated economic growth. There is no fossil fuel 
combustion in the UK without CCS. There is nuclear 
power production within the UK, but not in Scotland. 
The UK imports gas for its needs and this is mostly 
used in CHP. This awareness of the security of supply 
means that the grid is largely carbon free. 
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GhG Emissions in the Highlands 

As mentioned earlier in this report, when compiling 
an energy emissions inventory it is important to 
understand the characteristics of the area under 
scrutiny. This includes its population, affl uence and 
economic constituents. Correctly interpreted, this data 
points towards likely GhG sources and, additionally, 
highlights the drivers that may affect future GhG 
emission releases. 

The Highlands has a large tourist industry and 
includes the tallest mountain in the UK, Ben Nevis. 
The population of the Highlands is 0.2m6 people. 
It covers an area of 25,699sq km6 and is the least 
populated authority in the UK. 

In 2005, the economic wealth of the Highlands was 
largely supported by its tourist industry – for example, 
the tourist sector employs up to 20%12 of the resident 
population in Lochaber. 

Here, we present an energy emissions inventory for 
the Highlands using the energy component of the 
GRIP inventory methodology and here we focus 
solely on the CO2 emissions. This method permits an 
immediate comparison of the respective impacts of 
each sector

All emissions associated with the consumption and 
combustion of fuel within the region are accounted 
for in GRIP as emissions from the Energy sector. This 
includes energy consumed in the home, by industry 
and commerce, as well as from transportation, 
agriculture and offshore and onshore fuel extraction. 
For the purposes of GRIP, emissions associated 
with the production of electricity are attributed to the 
consumer and their location – this includes the energy 
industry. 

As an area, the Highlands released 2,967ThTonnes 
CO2 from the Energy sector in 2005. This accounted 
for 0.52% of UK energy emissions. In 2005, the GhG 
emissions from the Energy sector comprised of the 
following:

Energy Industry & Fugitive

Transport

Industry

Sevices

Domestic

22%

13%

16%

15%

34%

6 Regional Trends 40: www.ons.gov.uk
12 Highlands and Islands Enterprise, 2007 Economic Update  www.hient.co.uk



ECONOMY AND DEMOGRAPHICS
The much talked about impacts of climate change 
have been felt. As a result of human action over the 
past 300 years, the Highlands are now wetter in the 
west in winter and in the east in summer than they 
were at the turn of the century. There is a longer 
growing season for certain plants, partially due to a 
change in the vegetation that can be grown. Whilst 
the Highlands have warmed in terms of the average 
annual temperature, it is still a cooler place to live in 
than the rest of the UK. This is particularly true in the 
northwest Highlands due to trends in maritime climate. 

The economy of the Highlands has grown faster 
than the rest of the UK. An increasing number of 
businesses have chosen and are continuing to choose 
to locate in the Highlands. This has been driven by 
many factors including transportation links such as 
the motorway between Inverness and Glasgow and 
the high speed rail network that links the Highlands 
with Aberdeen, Dundee, Glasgow and Edinburgh. 
This has also been due to the ability of individuals 
and businesses in the Highlands to generate their 
own energy. The region has attracted new industries, 
particularly energy industries e.g. from the hydrogen 
economy.

DOMESTIC SECTOR
The population of the Highlands has increased, both 
as a consequence of economic growth and due 
to climate change refugees. The land size of the 
Highlands meant that there was room for expansion 
of the dwelling stock. However, this development was 
limited principally by the land quality. The birth and 
death rates have levelled out in the Highlands, which 
means the population growth has come from the rest 
of Scotland and wider Europe.

There has been a trend towards more community 
orientated behaviour than the conservative approach 
of the last century. Services enabling people to live in 
different, more environmentally conscious ways are 
now available. Houses are smaller in terms of land 
use, however, there are more fl ats in existence as a 
percentage of the dwelling stock, as apposed to larger 
family units. There are now fewer second homes due 
to a change in local taxation. The Highlands have 
become a more popular place in which to retire, aided 
by the transport links, hospitals and scenery.

The housing stock constructed over the past 40 years 
has helped to improve the overall thermal effi ciency 
of the dwelling stock. Furthermore, there has been 
a long-term legal obligation for councils to maintain 
a level of heat effi ciency in council owned buildings. 
Conveniently, the climate change experienced has 
partially helped this by reducing the amount of days 
when heating is required. The types of fuel used for 
domestic heating has changed away from fossil fuels.

For larger developments (such as housing estates) 
CHP is a requirement of planning consent. The bio-
fuels that are being used are primarily wood-based. 
This fuel is being locally sourced from sustainable 
forestry. 

There are more people working from home; this has 
led to a cut in journeys to work when compared to the 
beginning of the century. From an electrical appliance 
perspective, devices have become more effi cient. 
However, this has been offset by a doubling in the 
number of households (which has meant a doubling 
of many devices) and generally more appliances 
per household then ever before. Pleasingly there 
are minimum standards and laws, particularly ones 
governing more energy effi cient light bulbs.

TRANSPORT SECTOR 
The rural nature of the Highlands gives rise to more 
of a need for a car than in other urban areas. Whilst 
people have changed how they work and live, which 
has created a downward pressure on road mileage, 
there has still been an overall increase due to the rise 
in population. A combination of fuels are used by 
the road transport fl eet, which can broadly be split 
between hydrogen for long journeys and electricity for 
short journeys. Plug-in points are readily available in all 
shopping areas and places of work. 

There are more light vans, taking advantage of inter-
modal transportation for freight. Cars are frequently 
rented and are powered by the form most suited 
to the journey – defi ned at the beginning (although 
usually hydrogen for leisure purposes). This car renting 
culture has cut down  car ownership per household. 

There has been a big increase in the degree to which 
people are travelling by rail, due to both the population 
increase and a change in behaviour. This has been 
facilitated by a developed rail network which is entirely 
electrifi ed. 

An Energy Scenario for the Highlands in 2050
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SERVICE SECTOR 
Agriculture (notably forestry) is playing a proportionally 
larger role in the Highlands economy than elsewhere 
in the UK. People are consuming more seasonal 
products. Furthermore, biomass is being grown and 
utilised locally. Farmers are subsidised to maintain 
the attractiveness of the area for tourism purposes. 
Agricultural land management is less intensive 
requiring less large machines and vehicles.

In the Highlands, the biggest economic sectors 
continue to be tourism and public services. However, 
renewable industries have been developed, 
particularly those of a consultancy nature. This 
has helped to attract new business investment to 
the region.

ELECTRICITY GENERATION: 
NATIONAL GRID
There is some solar power provided to the grid from 
England and good use has been made of its tidal 
resources in terms of generation. 

Electricity requirements have grown considerably, 
largely due to the amount of hydrogen production 
from electrolysis. There is a reasonable level of 
onshore wind power within the Highlands.  Nuclear 
power has remained strong throughout the UK. 
There is, however, a limited amount of CCS, as the 
technology was not proven and deemed fraught 
with risk. In the Highlands, there is more electricity 
produced (mainly from tidal) than consumed and it is 
therefore exported. There are more small-scale hydro 
projects. The grid is effectively carbon-free except for 
a small amount of CCS.
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Summary
This brochure provides a series of new insights, including: two 
GhG Inventories, one for Scotland and one for the Highlands, 
both for 2005; a set of fi ve Energy Scenarios for Scotland in 
2050; and fi nally an energy scenario for the Highlands. 

These outputs provide a detailed insight into alternative ways 
in which Scotland may reduce its CO2 emissions from energy 
by 2050. The scenarios show that Scotland can approach its 
mitigation policy in a manner which is distinctive from that of 
the wider UK. 

The combined GRIP scenario and inventory approach 
employed by SEPA has enabled 47 stakeholders in Scotland 
with a particular interest in climate change mitigation, to explore 
together how different sectors of the economy may reduce 
their CO2 emissions. These comprise the Domestic, Services, 
Industry, Energy Industry and Transport sectors. 

This approach has also enabled the participating stakeholders, 
each representing particular sectors, to interact and to explore 
together how their respective sectors may contribute to overall 
CO2 emissions reduction, with this issue being considered 
in terms of the nature, type and amount of energy that each 
sector may consume in the future. 

This approach also identifi es how various electricity-generation 
technologies may be utilised in Scotland and in the wider UK 
to provide electricity for the National Grid. These technologies 
include fuels that may be used by CHP and CCHP stations; 
technologies that may be used for on-site generation of 
renewable heat and electricity; and technologies which may be 
used to produce hydrogen in the future. 

It is hoped that the results contained in this brochure and 
the experience of the process will feed into climate change 
mitigation policy in Scotland.
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