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Introduction

Key to this, is an understanding that preventing
dangerous climate change is about reducing the total
amount of GhG emissions that are released over a
given time period eg 1990-2050. It is the sum of these
emissions that is more important to mitigating against
climate change than the emissions released in 2050.
Globally we are increasing the amount of CO2 in the
atmosphere by approximately 2ppm (parts per million)
per year. The chart to the right displays the increasing
trend over time, the peaks and troughs reflect the
seasonal nature of these “atmospheric concentrations”.
It is our (human) contribution to the increase of this
atmospheric concentration that we are trying to
minimise when reducing our CO2 emissions in our
unitary authorities, regions and countries.
The overall aim of “decarbonisation” is to stabilise these
concentrations, before potentially reducing them. This
is because it is these levels of CO2 and other greenhouse
gases that are believed to be causing global warming
and ensuing climatic change.
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Figure 1 Recent Monthly Mean CO2 Measurement taken at Mauna Loa Observatory [2]

The table presented overleaf shows the outputs of a
set of climate models that was presented as part of the
Assessment Report 4 (AR4) of the Inter-Governmental
Panel on Climate Change (IPCC). It suggests that a
stablised atmospheric concentration of CO2 of between
350-400ppm is associated with a rise in global mean
surface temperature of between 2-2.4°C.
The same climatic models tell us that even if
atmospheric concentrations of GhG were stabilised
at todays levels (391ppm) we are likely to experience
further warming (on top of the 0.8°C we have already
experienced) against a pre-industrial baseline. This
increase in the warming of the climate system is
anticipated to bring with it a variety of impacts that
may influence how and, where we live. This means that
we need to think about both reducing our emissions
(decarbonisation) and adapting to a future warmer
environment.
The first stage of the work presented here required the
production of a GhG inventory, and this is provided
in this report for the Tayplan Strategic Development
Planning Authority (SDPA) for the year 2005. However,
it is important to recognise this inventory only tells us
where we were in terms of emissions. The important
thing is where we want to be (an 80% reduction) and
how quickly we can get there.

[1] 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
[2} National Oceanic and Atmospheric Administration (NOAA) http://www.esrl.noaa.gov/gmd/webdata/ccgg/trends/co2_trend_mlo.pdf
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The Scottish Climate Change Act (2009) targets an 80%
cut in GhG emissions in Scotland by 2050. It provides
a framework for emission reductions. This reduction
is necessary if Scotland is to play its part in reducing
global emissions and therefore helping to stabilise
atmospheric concentrations of carbon dioxide (CO2),
thus mitigating climate change.
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If left unchecked, 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 with significant
consequences for Scotland, it’s unitary authorities and
the wider world.
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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 humans[1]. 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 influence how and where
we live. This means that planners need to think about
development and infrastructure that will enable our
cities and regions to both reduce emissions and adapt
to future climatic change.

Table 1 - Atmospheric Concentrations of GHG Emissions and Associated Temperature Rise at Stablisation Points.
Classification of recent stabilisation scenarios according to different concentration targets.
CO2
concentration
(ppm)

CO2e
concentration
(ppm)

Global mean temperature
increase above pre-industrial
at equlibrium (oC), using “best
estimate climate sensitivity”

Peaking year for
CO2 emissions

Change in global CO2
emissions in 2050 (%
of 2000 emissions)

No of
assessed
scenarios

350-400

445-490

2.0-2.4

2000-2015

-85 to -50

6

400-440

490-535

2.4-2.8

2000-2020

-60 to -30

18

440-485

535-590

2.8-3.2

2010-2030

-30 to +5

21

485-570

590-710

3.2-4.0

2020-2060

+10 to +60

118

570-660

710-855

4.0-4.9

2050-2080

+25 to +85

9

660-790

855-1130

4.9-6.1

2060-2090

+90 to +140

5

Source: Adapted from IPPC Working Group III Fourth Assessment Table 3.5
Note: Equilibrium temperatures assume a climate sensitivity of 3oC and are different from expected global mean temperatures in 2100 due to the inertia in the climate system.
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The science, as we explored in the previous page, tells
us that we need to stabilise atmospheric concentrations
of GhGs at a level that will prevent dangerous climate
change – this is widely regarded to be a 2°C increase in
global mean surface temperature. The reduction target
of 80%, put forward in the Scottish Climate Change Act,
hopes to help deliver this objective. This leaves us with
a key challenge: finding out how to get there and how
Scotland’s SDPAs can help to make that happen.
To facilitate this understanding of the responsibilities
involved in achieving an 80% reduction in greenhouse
gas emissions, the Greenhouse Gas Regional Inventory
Protocol (GRIP) scenario process was used to explore
how the Tayplan SDPA may reduce its emissions by
2050.
This scenario process was previously applied in an RTPI
award-winning project with the Glasgow and the Clyde
Valley SDPA.
The process has also been applied in 12 European
countries, including both the current (2011 Hamburg)
and the previous (2010 Stockholm) European “Green
Capitals”. Furthermore the process has also been
applied in Sacramento, California.
In the following sections we will present the GRIP
Inventory Process, an inventory for the Tayplan area
together with how it is comprised in terms of its
unitary authorities. We will explain the GRIP scenario
process and present the results of the scenario
sessions conducted for the Tayplan SDPA. We will also
present a view of the current situation in Scotland,
how its emissions have changed and how this links
to Scotland’s emssions targets. Finally, we suggest
some next steps for the Tayplan SDPA in terms of its
contribution to climate change mitigation.
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These inconsistencies are magnified by disparities in the
availability of relevant data, as well as the accessibility
of data sources, the depth of understanding regarding
GhG emissions and their sources on the part of the
person compiling the inventory.
One unfortunate result of these issues is a degree
of mistrust in the resultant emission figures and
inventories as the disparate approaches make it difficult
to make meaningful comparisons and evaluations

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 five 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. These are referred to
as Level 1, Level 2 and Level 3. Level 1 estimations are
the most accurate, with Level 3 approaches having the
highest 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 availability. The mechanism is available
on-line at www.getagriponemissions.com 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 to nil
cost for use by public and voluntary bodies, making it a
cost effective alternative to other inventory packages.
In the United Kingdom, the first year that we have
appropriate (measured) data to form an inventory
sub-nationally is 2005, as a consequence that is the year
which we use and present in this document.
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GhG emissions inventories have been produced
at the sub-national level in many different places.
In the UK context this is notably the countries and
regions that make up the UK. In the latter cases
these inventories have been carried out by a range of
bodies that have included consultancies, academics
as well as representatives of the areas. One of the
consequences of this 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 difficult to decipher which inventories are the
more reliable without reading detailed reports.

between areas, year-on-year, or wider national and
international inventories. This mistrust or uncertainty
can all too often be misinterpreted, or used, as a reason
not to take action, a highly undesirable outcome.

Inventory Introduction

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.
getagriponemissions.com.

Tayplan Inventory

6%

Tayplan Characteristics
When compiling a GhG inventory, it is important
to understand the characteristics of the area under
scrutiny, most notably its population, affluence 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.
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The Tayplan area includes the 4th largest city in
Scotland - Dundee, which has a history as an industrial
city. Its port was one of the busiest in Scotland and
previously enjoyed a large ship building industry. The
economy of the Tayplan area is now dominated by
the service sector, with the overwhelming majority of
jobs being split between the commercial and public
administration sectors. Due to data availability we
consider the whole of Fife as part of the SDPA, as a
consequence the area presented here is home to 0.74m
people dispersed over 0.3 m homes and it covers an
area of 10,894Sq km.
In 2005, the economic wealth of the Tayplan area
was approximately £6.4Bn ,equivalent to a Gross
Value Added (GVA) per head of £13,704. This
was significantly lower than the Scottish average
of £18,335. In 2005, Tayplan accounted for
approximately 6.8% of the Scottish Economy.
During the 7 year period 1999-2006, the Tayplan
economy increased at an average annual rate of 2.1%,
which was a slower rate than the Scottish average of
2.7%. Here, with these figures in mind, we present a
GhG emissions inventory for Tayplan using the GRIP
methodology for 2005, which demonstrates the impact
of all greenhouse gases in terms of CO2equivalent (eqv).
This method permits an immediate comparison of the
respective impacts of each sector.
Energy Emissions
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.
It is this component of the inventory that feeds the data
in the scenario tool.

Residential

1%
22%

30%

Industry & Commercial
Energy Industry
Road Transport
Other Transport
Fugitive

41%
Emissions Chart 1: Energy Emissions CO2-eqv

The total emissions from Energy in the Tayplan area
3%
were 7,108ThTonnes
CO2 Equivalent. These were
Mineral Products
divided
into
six parts and are presented in Chart 1. The
14%
figures show that the Industrial and Chemicals
Commercial Sectors
combined contribute the largest share, followed by the
Metal Production
6%
residential sector. There are no petroleum refineries or
Production
Halocarbons & SF6
other forms of energy transformation
in theofTayplan
area and as a consequence the emissions associated
Consumption of Halocarbons & SF6
with the energy industry are zero. The majority of the
77%
emissions have been estimated
using the GRIP Level 1
Methodology.
Industrial Process
Emissions
6%
1%

Residential

Emissions from
Industrial
Processes relate to
3%
9%
Industry & Commercial
22%
30%
those
emissions that result from non-combustion
Enteric Fermentation
Energy Industry
chemical reactions. The emissions associated
with
Manure Management
the combustion of energy are considered under the
Road Transport
energy section above. The emissionsAgricultual
withinSoils
Tayplan
areTransport
divided
were 176ThTonnes CO2 Equivalent. TheyOther
Other
into five sections. The largest section in the Tayplan
Fugitive
area is from the consumption of halocarbons and SF6.
41%largely from the maintenance
These emissions come
88%
of products such as air conditioning units. All of the
emissions in this section have been estimated using the
GRIP Level 3 Emissions Methodology.
1%
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Emissions Chart 2: Industrial Processes CO2-eqv
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Agricultural Emissions
Emissions from Agriculture largely relate to the
emissions released from farmyard animals and the
application of fertilizers. In the Tayplan area the
Residential
1% 1,449ThTonnes CO
emissions6%were
Equivalent.
2
Farmyard animals account for 276ThTonnes CO2
Industry & Commercial
22%
30%
equivalent of this. These emissions vary by area and
16%
Energy Industry
reflect the level and type of agricultural
activity within
Agriculture
the region under examination. They may not reflect
Road Transport
4%
the consumption of the inhabitants of that
Wasteregion. This
Transport
is2%because the agricultural activityOther
may
not produce
Industrial Processes
enough, or may produce too much
produce for the
Fugitive
Energy
region’s needs. It may also not provide the
type of
41%regions inhabitants demand. All of the
produce that the
emissions in this 78%
sector have been estimated using the
GRIP Level 2 methodology.

Overall
1%

4%

Overall the emissions released by the
Tayplan
area were
Managed
Waste Disposal
were
comprised
9,082ThTonnes CO2 Equivalent. These
Unmanaged Waste Disposal
of 78% from Energy, 2% from Industrial Processes, 16%
Sewage
from Agriculture and 4% from Waste. Overall, 50% of
the emissions were estimated usingOther
the GRIP Level 1
methodology, 45% using the Level 2 methodology and
5% using the GRIP Level
3 methodology. This works out
95%
to be approximately 12Tonnes of CO2 equivalent per
person in the Tayplan SDPA.
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Emissions Chart 5: Total Emissions in Tayplan by Sector CO2-eqv
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Waste Emissions
Emissions
3% from
9%waste relate to the treatment of waste
Fermentation how
at landfill sites, how much waste isEnteric
combusted,
much is recycled and how waste water
is treated. These
Manure Management
emissions are mostly methane and nitrous oxide which
Agricultual Soils
in terms of their
are far more potent than carbon dioxide
impact on global warming. The total
Otheremissions released
were 349ThTonnes CO2equivalent. The largest emitting
sector was from managed waste disposal sites. This is
a reflection of the level of waste that is disposed of to
88%
landfill by the
Tayplan area. The emissions in this sector
have been estimated mostly using the GRIP Level 2
methodology.
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Emissions Chart 4: Waste Emissions CO2-eqv
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Chemicals
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Emissions Chart 6: Emissions by Sector in Tayplan by GRIP Level
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Total
ThTonnes CO2e

% Scotland
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Inventory by Unitary Authority
The Taylpan Strategic Development Planning Authority
is comprised of Angus, Dundee City, Perth and Kinross
and Fife Councils.

Sector

Total
ThTonnes CO2-eqv

The emissions have been broken down into the
unitary authorities in the following ways, the emissions
associated with electricity and natural gas have been
sourced from DECC (Department for Energy and
Climate Change). The emissions from road transport
have been estimated on the basis of fuel consumption
data provided by DECC. The remaining energy
emissions estimates have been estimated on the basis
of economic, population and household statistics.
The emissions from industrial processes have been
estimated on the basis of data provided by SEPA, in
conjunction with the Scottish Inventory and population
data sets. The emissions from agriculture have been
estimated on the basis of agricultural census data and
employment statistics. The emissions from waste have
been estimated on the basis of population data.

Energy

1,434

Industrial Processes
Agriculture

669

Waste

65

Total

2,174

Emissions in Dundee City Council Area
The emissions from Dundee City account for 17% of the
emissions from the Tayplan Area. Within this the Dundee
City Council area accounts for 19% of energy emissions,
23% of industrial process emissions, 8% of agricultural
emissions and 17% of waste emissions within Tayplan.

Sector

Total
ThTonnes CO2-eqv

Energy

1,327

Emissions in Angus Council Area
The emissions from Angus account for 13% of the
emissions from the Tayplan Area. Within this the Angus
Council Area accounts for 12% of energy emissions,
17% of Industrial Process Emissions, 15% of agricultural
emissions and 14% of waste emissions within Tayplan.

6

Industrial Processes

40

Agriculture

112

Waste

66

Total
Sector
Energy

Total
ThTonnes CO2eqv
869

Industrial Processes
Agriculture

31
223

Waste
Total

51
1,174

Emissions in Perth and Kinross Council Area
The emissions from Perth and Kinross Council Area
account for 24% of the emissions from the Tayplan
Area. Within this the Perth and Kinross Council accounts
for 20% of energy emissions, 3% of industrial process
emissions, 46% of agricultural emissions and 19% of
waste emissions within Tayplan.

1,545

Emissions in Fife Council Area
The emissions from Fife account for 46% of the
emissions from the Tayplan Area. Within this the Fife
Council Area accounts for 49% of energy emissions,
57% of industrial process emissions, 31% of agricultural
emissions and 31% of waste emissions within Tayplan.

Sector
Energy

Total
ThTonnes CO2eqv
3,476

Industrial Processes

101

Agriculture

445

Waste

167

Total

4,189
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The GRIP Scenario Approach

In order to prevent these changes from occurring we
must mitigate our emissions globally. This includes
emissions in Scotland as well as in Tayplan. As we
showed in the previous pages GhG emissions are
dominated by those from energy sources. Scenarios
that consider how these energy emissions maybe
reduced is the focus of the second part of GRIP.
Furthermore, climate change may have an impact on
energy consumption – such studies have already been
performed for Scotland.
A socio-economic 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 defined
scenarios as: “...hypothetical sequences of events,
constructed for the purpose of focusing attention on
causal processes and decision points” [3]. A scenario
is not a prediction of how the future will unfold but
rather a picture of how it may unfold [4] Furthermore,
while the degree of uncertainty associated with
a scenario may be of particular interest to policymakers, scenarios do not allow for the production
of a sensible, quantifiable level of uncertainty, quite
simply, because we do not have statistics of the future
to make such assumptions. Although “experts” may
ascribe their own belief of probability to the scenario.
The use of scenarios at the sub-national scale can
enable the development of individually-tailored,
specific plans and policies that will meet the
requirements of local, regional, state and federal
government, and promote the consideration of the
wider global community within such plans [5,6]
With this in mind, more targeted approaches to
reducing greenhouse gas emissions and adapting
to anticipated climate change can be taken locally,
ones that recognise regional characteristics and come
with an understanding of current physical, social and
economic issues.

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 CO2 emissions orientated energy
scenarios for a given area, in this case the Tayplan
SDPA.
The only constraints on the scenario exercise are the
purpose of the scenario and the participants 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 quantifiable 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 change [6]

[3] Kahn, H. and A. J. Wiener (1967). “The next thirty-three years: A framework for
speculation.” Daedalus 96(3): 705-732.
[4] IPCC (2000). Emissions Scenarios. 2000: Special Report of the Intergovernmental
Panel on Climate Change. N. Nakicenovic and R. Swart.
[5] Shackley, S., P. Fleming, et al. (2002). Low Carbon Spaces Area-Based Carbon
Emission Reduction: A Scoping Study, Sustainable Development Comission.
[6] 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 Office Regional Scale PhD Thesis
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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.

What is the GRIP Scenario Process?

Climate Change
The
GRIP Scenario Approach
page 13

The scenario process used in this study was the GRIP
scenario process that is based on the GRIP Scenario
Tool. An example of the GRIP Scenario tool can be
found at www.grip.org.uk/scentool.html

Day 1 Scenario
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Day 1 Scenario

Population and Demographics
There has been an increase in the population of the
region which has varied across the region’s local
authorities. This increase has been driven primarily
by migration, partly from the rest of the UK. One of
the key drivers behind this increase was the green
energy sector. The manufacture and servicing of green
technologies has become a key component of activity
within the region. The population is aging, but there
is an increased rate of birth. These trends have been
reflected elsewhere in Scotland, reflecting a “fairer
distribution of wealth”. The amount of people per
household has decreased reflecting peoples living
habits, for example single home occupancy. This has
been particularly driven by an increase in demand for
elderly accommodation. The economy has grown at
approximately 2.5% year on year.
Residential
There was a focus on improving the efficiency of
the housing stock through better insulation and
behavioural changes. This focus occurred early on
and was visible in 2025. This was also driven by
demolition and rebuild. Planning policies, introduced
over the past 40 years meant that new buildings had
to meet higher efficiency standards. Furthermore,
extensions of policy nationally required regular
reporting and measurement. Electrical appliances
have become more efficient due to demand from
the public and social responsibility on behalf of the
manufactures. Tayplan helped to drive these changes
through local policy and collaboration with other
SDPAs. This was due to an early recognition that, the
housing stock required particular focus. This process
of bringing down energy consumption necessitated
active collaborations between NGOs, Commercial
companies and Government.
The active management of energy demand and its
link to supply enabled the installation of a smart grid,
which was key to the installation of a distributed
system of renewable technologies within Scotland.
As a consequence of both energy management and
improved product standards electricity consumption
increased marginally up to 2025 before declining in
2050.

The increased efficiency of the building stock, together
with better awareness over energy issues has lead to
a change in perception of “thermal comfort”.
The improvement in standards of space heating
efficiency has meant that the majority of heating
requirements in the building stock come from hot water
needs. This means a combination of technologies are
used including heat based renewable technologies and
a utilisation of low carbon electricity, all supported by
natural gas. This has required a combination of initial
incentives followed up by regulation. Some of these
schemes have been led by NGOs, where there has
been collaboration with affordable home schemes and
elderly support strategies. Planning legislation, targeted
at both efficiency and renewable generation has
enabled devices such as wind turbines and solar panels
to be common-place within the built environment. The
focus on efficiency reduced the need for local scale
combined heat and power, however there are some
units in rural areas. The course of events has been driven
primarily through legislation.
Electricity Supply
Scotland is a net exporter of electricity. It reversed
its policy on nuclear power, installing a range of new
reactors. It has also embraced carbon capture and
storage technologies based on coal. The hydro electric
power plants have been maintained and replaced
where necessary. Biomass plants, which co-fire with coal
have been installed. The biofuel component makes up
a large share of the electricity mix. This has also been
supported by the installation of wind power both on
and offshore. Wind based generation now accounts for
40% of electricity generation in Scotland.
Road transport
There has been an increase in the amount of miles
travelled in vehicles by individuals on the road, with this
increase being in line with the growth in population.
This resembles a society that remains highly mobile in
their wider activities. Despite this increase an emissions
reduction of nearly 90% has been achieved and this is
due to a change in the technologies being used in the
vehicles.

Services
The service sector comprising both commercial
and public administration, has delivered one of the
highest cuts in emissions of the sectors. It is seen as
a leader in efficiency standards and renewable energy
generation. The service sector has helped to facilitate
change in the short and medium term. This is due
mostly to increased education and innovative projects.
Industry
There is still industrial activity within the Tayplan area.
Which includes a large role for the green economy.
There is manufacturing of wind turbines taking place
within the region. Whilst the economy has expanded
and industries share within it too, there has been no
overall increase in energy consumption since 2005.
Industry has taken advantage of the zero carbon
electricity generation as a means by which to sell its
products in a carbon competitive global market. This
low emitting energy source for industry has provided
the region with the competitive edge and growth rate
in recent decades.
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Other Transport
Some additional railway lines have been constructed
and all lines within the Tayplan area have been
electrified. This construction and desire for being
mobile have led to a doubling in the amount of vehicle
miles travelled by rail. There is an even split in marine
transport between biofuel and petroleum with no
change in marine activity. There has been an increase
in the amount of travel by air, with the extra emissions
this has caused being partly offset by an increased use
of biofuels.

Emissions Change (ThTonnes CO2)

Day 1 Scenario

This includes a more efficient vehicle fleet powered by
a combination of biofuels and petroleum. The recent
development of electric cars means that the fuel lobbies
have seen their market share being eaten into, with
electric vehicles now comprising over half of the vehicle
fleet. The use of hydrogen in vehicles was not deemed
viable despite tests.

Day 2 Scenario
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Day 2 Scenario

Population
There has been a slight decrease in the population
of Dundee with other areas in the region showing an
increase. This increase has been driven primarily by
migration. One of the key drivers behind this increase
was the offshore wind sector. The green economy
has become a key component of activity within the
region. The aging population has also contributed
to the increase in the population, with similar trends
being displayed across Scotland and the wider UK.
However, as a consequence of the cost of living the
amount of people per household has remained largely
unchanged, although there has been an increase in
demand for accommodation suitable for the elderly.
The economy has grown at approximately 2% year on
year, with manufacturing and the service sector taking
on a larger share of the economy.
Residential
Houses are now more efficient than they were in
2005, due largely to increased building standards and
behavioural changes. A policy of demolition and rebuild
(over retrofitting) was largely preferred in the 2010s
and 2020s. The remaining housing stock did experience
retrofitting, with every home having double glazing
installed and being insulated to a high standard. The
planning legislations introduced at differing points over
the past 40 years have meant that new buildings have
to meet high efficiency standards. Further extension
of policy requires that they be maintained. Electrical
products, due in large part to European regulation
are more efficient in terms of the output they provide
compared to the energy that they use. The councils
within Tayplan recognised early that the existing private
stock offered the greatest challenge and subsequently
introduced policy to overcome this. The process of
bringing down energy consumption necessitated
Government, suppliers and energy companies to work
together.
The rise of smart meters and the subsequent smart
grid contributed considerably to the management of
electricity generation systems and enabled greater
penetration of renewable technologies.

As a consequence of smart grids and new appliances
electrical consumption in the residential sector
decreased in comparison to where it may have been
without such devices. The increased efficiency of
the building stock also means that there is less of a
demand for space heating and cooling from electricity
in 2050.
The ongoing and expected rate of boiler replacement
has continued over the past 40 years, with new boilers
being considerably more efficient than the installed
median earlier in the century. Simpler heating control
interfaces and devices that are “intelligent” which
record people’s habits have meant that the temperature
within homes is now better controlled and reflects the
behaviour of those dwelling within. This has required
a combination of initial incentives, followed up by
regulation. Some of these schemes have operated at a
community level, where individuals and organisations
have come together to specifically target those homes
that house people with particular heating needs.
On-site generation devices such as wind turbines and
solar panels are now common-place within the built
environment. There are small scale CHP units, which are
effective and largely fuelled by biomass. This course of
events was driven by an optimistic approach relating to
the effectiveness of incentives and encouragement over
legislation.
Electricity supply
Scotland is a net exporter of electricity and has
embraced new technologies such as carbon capture
and storage. A new set of hydroelectric plants have
been developed taking up a significant proportion of
overall supply. Biomass plants, some of which co-fire
with coal have been installed. Within the electricity
supply network, on-shore wind has been developed
and accounts for up to 5%. Scotland has attempted to
embrace its renewable resources.

Other Transport
Some additional railway lines have been electrified,
with trains on the remaining lines being propelled by
hydrogen. Biofuel is a key component of the fuel mix
in marine transportation. Hydrogen formed “on board”
through electrolysis makes up the remaining share of
fuel in marine vessels.
Services
The Public Administration Sector has been a catalyst
of change. Through changes made to public buildings,
which have had a visual impact, along with the
incentives put in place nationally the necessary
guidance has been provided to other sectors to follow
suit in building appropriate infrastructures. This has
been visible through an increase take-up in on-site
renewable, Light Emitting Diode lights and smart timers.
Industry
There is still industrial activity within the Tayplan
area. Which includes a large role for the food and
drink industry. The dock areas are now dependent on
biomass for their fuel needs. Heating requirements for
other industries are also being met by biomass. The
limitations associated with biomass and biofuel have
meant that there is insufficient wood to meet demands
and other forms of biomass have been used.
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There is a mixture of fuels being used to propel vehicles.
Biofuels are included, although this is blended with
diesel fuel. The technological advancement of electric
cars has meant that they have became dominant.
However there is now a perceived future for hydrogen
based vehicles. The main driver of change is the cost
and availability of oil.

Emissions Change (ThTonnes CO2)

Day 2 Scenario

Road transport
There has been a decrease in the amount of miles
travelled by vehicles by individuals on the road,
although this is partly explained by car sharing and a
greater utilisation of public transport. This decrease has
been aided by both home-working and people living
closer to work. Due to the increased population this has
lead to no overall change.

Day 3 Scenario
Population
In the period between 2005-2030 there was a
significant growth in the housing stock. However, this
development was aided by recognition by the relevant
policy makers at the time that it was necessary to
ensure that new building stock contributed to long
term energy reduction. Climate change is widely
accepted as a global issue with many cities focusing
on how they will need to adapt to the climate change
that has already occured as well as that which is
anticipated. Scotland is deemed, climatically, a nice
place to live. However, there has also been climatic
change in Scotland, signified particularly by more rain
and midges in the East.
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Day 3 Scenario

There has been a growth in offshore and green jobs in
the Tayplan area. However, there have been limitations
placed on the relationship between job and home
location. There has been an increase in the population
of the Tayplan area partly propelled by migration. The
population of Dundee has decreased, whilst Perth and
Kinross have increased.
Households
There has been a trend towards a more-dense built
environment. This has enabled some district CHP to
be installed. There has also been a trend for people to
“stay at home with mum” for longer and the number
of average sized houses has decreased. The fact that
more homes are owned as opposed to rented in the
Tayplan area means that, compared to Europe, policy
makers felt they were in a better position to improve
the efficiency standards of the existing housing
stock. New homes have formed part of mixed-use
developments, which has lead to some reduction in
travel as people are living closer to where they work.
Growth rate
The way in which growth is perceived has changed.
It is no longer solely about economic growth as
globally, recognition has been given to sustainable
development with an underpinning understanding
that we can not continue to consume all the world’s
resources. The concept of ‘gross domestic happiness’
has a larger role instead of an over reliance on
economic growth that was considered to be counterintuitive to meeting climate change targets.
Public administration has reduced in terms of its
overall share of the economy and has been displaced
through expansion of the service, agriculture and
industry sectors. Agriculture has increased due to a
greater switch to sourcing food locally. Industry, due to
green jobs, including manufacturing and maintenance
has expanded its share of the economy.

Residential
Due in large parts to retrofitting, homes are now 40%
more efficient. Of the approximately 300,000 homes in
place in 2005, 2% have been demolished and rebuilt.
A policy of insulating first then installing renewable
technologies has helped to reduce emissions. Policies
surrounding the residential sector have come from all
levels of governance, including the SDPA, Holyrood
and Westminster. Energy companies were incentivised
to improve efficiency, rather than making money solely
from selling more energy. There was a need to find a
mechanism where everyone could afford more efficient
appliances and develop a financial mechanism for
people on the poverty line to encourage this. It was
believed that the necessary changes could not be
achieved through legislation alone and needed to be
partly enabled through the public sector. There has
been value added to the region through local energy
schemes that have joined different areas together.
Local money has been invested in energy with a focus
on an increased level of generation that was deemed
as key for development. The region now finds itself
at risk from extreme weather events, making it less
resilient. Therefore structures are in place, in particular
relating to critical infrastructure that enable energy
supplies to be sourced from elsewhere if needed.
Community schemes for renewable production of
electricity were preferred within the region as they were
deemed to be a lot more efficient than units on single
homes. The installation of small scale renewable energy
technologies required a change in business models.
There was a view that “Councillors don’t need incentives,
they just need to get on and do things.” To bring about
improvements in efficiency a national combination of
policies and regulations from Holyrood and Westminster
policies were formed. The consumption of electricity for
lighting purposes has decreased since 2005.
Electricity Supply
The use of biofuels to produce electricity has increased
to about 10% of the supply since 2005. Hydro-electric
power has been largely unchanged as the majority of
sites had already been identified in 2005. However,
on a smaller scale on-site smaller scale hydroelectric
power opportunities at industrial sites were utilised.
The resources in Scotland for both wave and tidal lead
to inward investment, research and development, as
a consequence there is more generation from these
renewable resources than in the rest of the UK. There
has been a substantial investment in wind, with an
increase in installed capacity of both on and offshore
wind generation. The Scottish network is less reliant
on the rest of the UK for its needs and indeed it is a net
exporter to the UK and onward to the rest of Europe
through a Direct Current grid.

Services
There has been no increase in the number of buildings
used for public administration. This is because
buildings have either been retrofitted or knocked down
and replaced. There has been better utilisation of
existing office space and fewer people travel abroad
for their holidays. This has led to increased home
based tourism, but this has been counterbalanced
by fewer people coming to Scotland to vacation from
abroad. There are significantly more people working
from home, which has led to a reduction in energy
demand within the service sector. Further to this, it
was deemed that instead of retrofitting aging offices
that had been poorly constructed it would be better
to develop a policy of knocking down and rebuilding.
In new and existing dense office developments
renewables were more greatly utilised.
Transport

Industry
Industry now produces a lot of it’s own electricity. This
is a long-standing situation brought about by the use
of local renewable resources. Industry has become
more orientated around the green economy with an
increased amount of manufacturing taking place in the
region, utilising and exploiting Scotland’s “shiny green
energy production”.
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The rail network in Scotland has been largely electrified.
Ships are seen to be a preferable form of transport
for freight in the region as they are deemed to have
lower carbon emissions per unit transported. Marine
transport is now powered largely by a combination of
wind, biofuel and petroleum. Biofuel has partly replaced
petroleum in aviation and the number of flights has
dropped, largely because they are less affordable.
Electric planes have started to be used for short flights
to Scottish islands, with experiments now being
conducted for hydrogen based air transportation.
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Scotland
Scotland

Day 3 Scenario

There has been an exponential rise in the cost of
fuel globally, which has helped to drive down vehicle
kilometers travelled on the road. In the vehicle fleet,
the average fuel economy of vehicles is the equivalent
of 100 miles per gallon. Electric cars are powered
by batteries that are “switched” at petrol stations.
The installation of higher density mixed settlements
means travel distances have reduced and residents
are now motivated to walk or cycle these shorter
distances. Enforced speed limits and lighter cars
have also helped to reduce energy consumption and
emissions. Speed limits have encouraged people on
to trains because of the ‘time penalties’ associated
with car use (it takes longer at slower speeds to get
to your destination). This has incentivised the use of
rail and made it quicker and cheaper than using a
car. Behaviour, culture and technology have therefore
combined to bring about the reductions in emissions.
The vehicle fleet has gradually transitioned over the
past 40 years with a movement away from petroleum
to plug-in hybrid car and then to electric vehicles in
the longer term. Hydrogen is a preferred fuel source
for heavy goods vehicles.
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Scenario Comparison

Scenario Comparison
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Overall end-user energy consumption reduced in
each of the scenarios; in the Day 1 scenario energy
reduced by 51%, Day 2 36% and Day 3 23%. The backcasting exercise identified interim reductions in CO2
emissions for 2025 of 36% and a 15% reduction in
energy consumption for the Day 1 scenario. In the Day 2
scenario the reduction in CO2 was 29% with no change
in energy consumption. Finally in the Day 3 scenario,
there was a reduction of 23% in CO2 and 9% in energy
consumption. These changes occurred despite an
economic
growthConsumption
of 2.5%, 2% and
1% respectively.
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Scenario Comparison

The scenarios formed for the Tayplan area each reached
a reduction of exactly 80%. The three scenarios differed
in many regards; these scenarios are presented in
the previous six pages. In this section we present the
quantitative differences. The scenarios are labeled Day
1, Day 2 and Day 3 according to the order in which they
were conducted.
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This growth in the industrial sector should be
considered in relation to the change in energy
consumption. In two of the scenarios, Day 2 and
Day 3, in both 2050 and 2025 there was a decrease
in overall heat energy consumption in the industrial
sector; 40% in 2050 and 15% in 2025 on Day 2 and
20% and 10% on Day 3. There was no change in heat
energy consumption in either 2050 or 2025 in the Day
1 scenario. Electricity consumption also remained
unchanged in both the Day 1 and Day 2 scenarios in
2050 and 2025. In the Day 3 scenario the change was
due to a reduction of 10% in 2025 and an increase
of 40% in 2050. Associated with these changes in
consumption are emission reductions in the industry
sector of 53% in 2050 and 25% in 2025, 43% and
15% in the Day 2 scenario and 64% and 31% in the
Day 3 Scenario.
These reductions are again a result of both the change
in energy consumption described above, the type of
fuels used for heating, and the source of electricity.
The chart on the next page (Chart 10) displays these
results and shows that as in the service sector there
has been a substantial shift from entirely fossil based
energy consumption in 2005 to the use of different
fuels including non-fossil in 2050. The most reduced
use of fossil fuels was in the Day 3 scenario in 2050
where it only fuelled 20% of energy consumption. On
Day 1 a similar scenario was envisaged where fossil fuel
consumption was slightly higher at 22%.
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These emission reductions are a function of the
change in demand for transport, the efficiency of the
transport and the fuel/energy source that the transport
uses. The largest emitting sector in transport sector
is road transport and therefore we focus on the fuel/
energy mix in this sector as can be seen in Chart 13.
For each scenario in 2050, use of fossil fuels reduced
substantially, but these reductions differed in each
of the scenarios. In 2025 each scenario had road
transport accounting for at least 80% of the energy
mix, with a variance of between 30% and 0% in 2050.
The Day 2 scenario was the only one that thought
hydrogen would have a large share in the energy mix,
accounting for 35% share of the fuels used. The Day
3 scenario believed electric vehicles would dominate,
accounting for 90% of vehicular energy consumption.

The generation of electricity from wind power was
seen as providing the largest supply of electricity
in 2050 in both the Day 1 and Day 3 scenarios,
whereas an expansion in the generation of electricity
from hydroelectric power was perceived in the Day 2
Scenario. Solar power was not thought to have a role
for grid based generation in any of the scenarios.
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Chart 14 Summary: Generation in Scotland

The future production of electricity also differed
between the scenarios, though on each day the
participants’ combined view was that Scotland would
be a net exporter of electricity in 2050. The split of
electricity production varied in each scenario and is
presented in Chart 14. The scenarios saw that by 2050
there would be no coal electricity generation without
carbon capture and storage. It is interesting to note that
none of the scenarios included a role for natural gas
with carbon capture and storage. The Day 3 scenario did
not include a role for any form of fossil based electricity
generation. The Day 2 scenario was the only scenario
that predicted a role for nuclear power in 2050, whereas
the Day 3 scenario did not include a share for nuclear
power in 2025.
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Day 1 - 2050

The Scottish Situation
Emissions inventories can be compiled in multiple ways. The overall standard for national inventory compilation is
set by the IPCC (Intergovernmental Panel for Climate Change). This is the standard that is used when reporting to
the UNFCCC (United Nations Framework for Climate Change Convention). Whilst Scotland is not legally compelled
to report its emissions to the UNFCCC, like Wales and Northern Ireland it compiles its own inventories based on
these standards. These inventories are compiled by the same organisation that produces the UK inventory.
This inventory methodology is set and is near-to-uniformly applied across each country that submits their emissions
data to the UNFCCC. This is reassuring as it provides consistency, because of this we are able to understand the statistics
and therefore to present any changes in numbers that may have occurred between different inventory years. Using
this methodology, Scotland can be considered to have a wall built around it, with only the Greenhouse Gas emissions
released within this wall being counted in its reported emissions. If Scotland’s emissions are considered using this
methodology then there has been a significant decline in the emissions released by Scotland of approximately 25%.
This reduction relates to approximately 13,400 thousand tonnes of CO2eqv over this period. The overall reduction is
considered in more detail below.
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The Scottish Situation

1990

2007

Change

Iron and Steel

3,170

66

-3,103

Refineries

2,912

1,905

-1,006

Road Transport

9,243

10,249

1,006

Other Industry

6,576

5,537

-1,040

Coal Mines
Landfill
Landfill Use Change
Table 2: Change in Emissions in Key Sub-Sectors in Scotland

632

104

-528

5,564

2,447

-3,117

-2,518

-440

-1,922

Total

-9710

The table above identifies selected sectors in Scotland whose emissions have changed noticeably, in terms of emissions,
between the inventories of 1990 and 2007. It can be seen that the largest reductions have taken place in the iron and
steel and landfill sectors. However, it may be worth considering that whilst these figures are based on a consistent
methodology if they are a true reflection of reduction in emissions overall. For instance, by closing a petroleum refinery
there has been a 7% reduction in emissions, despite an increase in petroleum consumption. The closure of the deep
mined coal sites in Scotland contributed an additional 4% of reductions. Most of Scotland’s iron and steel industry
has been shut down and has moved abroad but Scotland continues to use Iron and Steel in a variety of sectors. This
movement of industry has contributed approximately 25% of the overall emissions reductions for Scotland listed above
but is not due to a reduction in demand, nor global emissions of greenhouse gases.
The reduction in emissions associated with landfill can be linked to a change in practices at landfill sites required by
EU legislation; methane is captured from landfill and then burned. Methane formed this way is considered to be a
renewable fuel and has contributed a further 25% of the reductions listed. The introduction of these practices is largely
due to requirements set out by the EU Landfill Directive. Next, it should be considered that land use change enables
negative emissions to be reported as a consequence of removal of emissions from the atmosphere. These negative
emissions contributed a further 15% of the total emissions reduction for Scotland but they represent an “emissions sink”
rather than a true reduction in emissions.
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When considering targets, we may also wish to
consider the continued use of fossil fuels to produce
and provide energy which is considered to be the
largest, human caused contributor to greenhouse
gas emissions. Just as some countries have access
to large amounts of fossil fuels which they can use
themselves to produce energy and sell to other
countries, some countries have large amounts of
renewable fuels such as solar, wind, wave and
biomass that they can harness.
In the case of Scotland, it has approximately 25% of
Europe’s off-shore wind capacity. In terms of targets,
should this mean that Scotland should also account for
25% of Europe’s electricity generation from off-shore
wind?
It is likely that in the future there will be issues
associated with security of energy supply for many
countries. With this in mind, should Scotland be
identifying itself as a provider of renewable energy
in much the same way as it has been identified as
a provider of oil and natural gas? Does this present
an opportunity for Scotland to in effect reduce its
emissions to zero, whilst helping to offset the emissions
from other countries? This could be through the
provision of electricity directly or from manufacturing
based on carbon free forms of electricity generation?

The Scottish Situation

Other reductions not considered in the table include
a reduction in emissions from residential space and
water heating. These reductions could be due to a
departure from coal and oil for heating purposes (fuels
that contribute large amounts of CO2) to natural gas,
which is comparitively low emitting and can be burned
more efficiently, and also electricity (not included in
the figures for residential emissions). Finally, it should
be noted that the table also shows that emissions from
road transport have increased by more that 10% in the
period between 1990 and 2007.
What this analysis highlights is that, whilst Scotland has
indeed reduced its emissions under this established
methodology, it is not clear whether the reductions
are due to adopting reduction policies or through
economic and industrial change. Whilst the closure of
the iron and steel industry, as well as the coal mines, and
the adoption of EU directives in the landfill sector have
led to emissions reductions, can they be considered
as true examples of a proactive emissions reduction
strategy by Scotland? If not, should there be a greater
focus on transparency when presenting the progress
made on national targets or should a different set of
metrics be applied?
Scotland has two emissions reduction targets; the
first is to reduce emissions by 42% by 2020. It does
seem possible to achieve this target given the rate of
reduction achieved so far. However, if we consider how
these emissions reductions have been achieved is it
really symptomatic of a “world leading interim target”?
The second target is for an 80% reduction by 2050,
which is inline with the wider UK target. Additional
targets for Scotland show an intention to meet 80%
of Scotland’s electricity consumption needs by 2020
through renewable sources, with 11% of heat energy
also being provided through renewable means by this
time. To meet this target it has been suggested that
there may be times of the year when all of Scotland’s
electricity can be produced by renewable sources.
This is a very laudable target, which if achieved should
receive praise.

Summary
In this document an emissions inventory using the
Greenhouse Gas Regional Inventory Protocol (GRIP)
is presented for the Tayplan Strategic Development
Planning Authority (SDPA). The inventory is comprised
of the four key emissions sectors; Energy, Industrial
Processes, Waste and Agriculture.
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Summary

We have presented the results of three energyorientated emissions scenarios for the Tayplan SDPA.
These have all been performed using the GRIP
approach. The aim of these scenarios sessions was to
explore how the SDPA might achieve a reduction in CO2
emissions of at least 80%. For the first time in running
GRIP sessions, each scenario session achieved exactly
an 80% emissions reduction. When taking into account
the emissions reductions made nationally by Scotland
already, these results lead to an emissions reduction
that is slightly in excess of the targets that Scotland
currently holds. The approach to how to reduce
emissions varied between the scenarios.
The discussions that took place within these sessions
highlighted the level of change that is necessary to
deliver a mitigation target of 80% emissions reductions.
Further to this, the ‘back-casting’ process to 2025
showed discrepancies in terms of what stakeholders
believed was achievable against Scottish targets. This
meant the range of reductions reached was between
23%-35%, based on 2005 data, by 2025. Looking
beyond 2020 is important; there are many changes
that will need to be put into place after 2020 to help
deliver emissions reduction targets for 2050. If the 80%
reduction target remains unchanged, then one year’s
worth of emissions today is equivalent to approximately
five years of emissions in the period beyond 2050. This
is because CO2 stays in the atmosphere for a hundred
years, this means that each year emissions are higher
than targeted for, Scotland could be contributing
more CO2 to the global atmosphere than it intended,
which depending on other nations emissions, could
exasperate global warming leading to climatic change.

The scenarios were presented by sector (e.g. Residential,
Transport, etc.) and a comparative, sector by sector
analysis was provided. The analysis showed that each
sector would contribute differing amounts to the overall
emissions reduction. This is an important concept,
as it shows that areas that are economically and
demographically diverse will contribute to emissions
reductions in different ways. There are other factors
worth considering; for instance, some sectors emissions
are potentially harder to mitigate than others. It is also
worth taking into account that different SDPAs have a
varying ability to generate their own electricity; they
have different building stock and may have differing
attitudes and work cultures. Consideration of these
different factors is necessary when forming an energy
strategy that will help reduce emissions. Whilst the SDPA
in this study achieved a 80% reduction in each of their
scenarios, it may be worth establishing if they can and
should do more. It would also be important to ascertain
whether the wider SDPAs want to encourage their
local authorities to facilitate the generation of energy
from renewable means as a potential way to generate
revenue and protect their own energy supply.
The current national target of 80% emissions
reduction may change in the future and contingences
for this may need to be put into place by the SDPAs.
In planning for today, we must consider the impact our
decisions will have on the region in 2050 and also the
years in-between. For example, the energy efficiency
standards we set now for newly constructed buildings
will have an impact on how those buildings use
energy in the future and how that energy is provided.
Considering the impact of our decisions now could
make it easier to plan for the future, though it may also
introduce further challenges.
The SDPAs in Scotland may need to work together to
ensure cohesion in policy; they may need to decide on
building regulations and specifications that go beyond
what is a legal requirement today. These decisions
and others will then help to mitigate emissions in the
short, medium and long term.

Separate to this, and key to planning, is a need to
consider what climatic impacts may be associated
with a world that may be two, three or four degrees
Celsius or more warmer in the future and the associated
climate events with this warming that may occur. This
necessitates an understanding of what areas are at risk
of climatic events, which may in turn affect decisions
regarding where to locate and how to protect critical
infrastructure.
We suggest:
1)

A series of sector based targets for each SDPA in
the coming years; 2015, 2020, 2025 and 2030 and
beyond to 2050. These should recognise differences
in economic make-up and renewable generation
capacity.
a. Energy production
b. GHG Emissions Targets
i. Cumulative (e.g. the sum of emissions
released over a period e.g. 2020-2025)

2)

That follow up sessions using the GRIP tool are run
with local stakeholders to communicate the scale
and potential type of change that needs to be
conducted.

3)

That adaptation plans recognise the uncertainty
in climate modeling and delivering emissions
reductions globally and how this may affect dealing
with the climatic impacts in our SDPAs of a world
that is more than 2°C warmer.

4)

That key individuals are trained on the relationship
between energy use, emissions and planning
decisions made today.

5)

That decisions on the approval of planning
applications take into account the long term total
emissions impacts of a building together with its
anticipated energy demands before approval.
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c. Building efficiency requirements for both new
and old stock.

Summary

ii. Absolute (e.g. 42% by 2020)
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