
The roadmap  
to net zero

*Net-zero, like ‘carbon neutral’, 
refers to achieving an overall balance 
between emissions produced and 
emissions taken out of the atmosphere, 
with any residual emissions removed 
through carbon sinks.

BACKGROUND

1.5ºC
The level of global
temperature rise
at which we risk
triggering 
dangerous
climate change   

2030
The point at 
which – at current 
rates – the world 
will have
locked into 
morethan 1.5ºC 
of warming     

GLOBAL TO LOCAL

22m
tonnes
Edinburgh’s share 
of the global carbon 
budget (to keep to 
1.5ºC of warming)   

Edinburgh is emitting
of 2.5m tonnes of 
carbon a year. At this
rate, we will have used
up our budget by 

2031

BASELINES
AND TARGETS

42%
The decline in 
Edinburgh’s carbon 
emissions since 2000

This needs to be increased to

67% by 2025

80%by 2030

100% by 2050     

Edinburgh has
committed to work
towards being

CARBON
NEUTRAL
by

2030
That leaves a big gap
but we can close it by
the following options    

COST-EFFECTIVE
OPTIONS

Cost-effective
options such as
better housing
and transport
could close the
2030 gap by

51%

These would reduce
Edinburgh’s energy bill by

£553m
per year, 
and would create nearly

11,790
years of extra
employment  

MORE AMBITIOUS
OPTIONS

More ambitious but
expensive options could

close the
2030 gap by

65%
These would
have benefits for
health, equality,
travel and the
environment     

REACHING OUR
TARGET

Edinburgh can close
the gap by

100%
by 2030
through a range of
INNOVATIVE
INTERVENTIONS 

These include
decarbonising heating
and planting trees -
changing some 
behaviours and 
consumption habits
would take us 
further still...    

Net Zero
by 2030

2.5m
tonnes

Doing all of the 
above leaves a

35%
shortfall to reach by

2030

This diagram, taken from  
the Net-Zero Carbon Roadmap 
report shows the journey  
we all have to make if we  
are to reach net-zero.



When will Edinburgh   
achieve net-zero carbon?
 
The City of Edinburgh Council has pledged to  
achieve net-zero carbon for energy and short-
distance travel by 2030, which is extremely 
ambitious, but similar to the targets set by  
Glasgow, London and some other UK councils. 

The Scottish Government has set a world-leading  
net-zero carbon target of 2045 and the UK 
Government is aiming for 2050, but these later  
target dates are being criticised for being too slow. 

To reduce carbon emissions of the entire city  
of Edinburgh is a huge task, requiring every  
sector of society to play a part. 

The City of Edinburgh Council is following  
a ‘Roadmap’ prepared by the Edinburgh Climate 
Change Institute (ECCI) and the University of  
Leeds that sets out the potential for carbon savings 
and a timetable for implementation, in order  
to reach net-zero carbon by 2030. The full report  
is online.

The panel on the left is a summary diagram of the 
pathway to net-zero carbon. It shows key headlines 
and milestones, each of which is backed up by more 
information in the full report. Towards the end it 
identifies where more innovation is needed, such  
as decarbonising heating, which is referred to in  
the SpACE case studies.

How much will it cost to  
decarbonise Edinburgh?
To achieve the levels of carbon reduction from the 
built environment indicated in the roadmap will 
require high levels of investment every year, until 
2030 and beyond. This is expected to come from 
individual property-owners, local and national 
government, financial institutions and companies. 
But it is envisaged there will also be huge returns 
from lower energy costs, the creation of thousands  
of jobs and a healthier, more sustainable lifestyle.

The analysis carried out by ECCI for the roadmap 
suggests that more than half the city’s carbon 
emissions target can be delivered for around  
£3.5bn and that that this will pay off within  
8 years. Financing net-zero carbon is among the 
biggest challenges in the years leading to 2030.

What is ‘renewable’ energy?
Renewable energy comes from natural processes 
that are constantly renewed, such as solar, hydro, 
wind or wave power. Although there are carbon 
emissions from the construction of renewables,  
once they are completed the energy is carbon 
free and some, like wind turbines, are constantly 
available regardless of demand. Energy consumption 
is at its greatest during the day, so it’s efficient to shift 
some of that demand to night-time, such as charging 
batteries for cars or computer equipment. 

Scotland already has extensive wind and hydro 
power, and these will increase over the coming 
years. It might seem that Scotland is already  
close to meeting its own needs from renewables,  
but after the switch from gas to electric heating,  
demand will increase far beyond the current 
capacity for renewables. 

If renewable energy can be increased at the  
same time as overall demand for energy is  
reduced by making buildings and transport  
more efficient, there will be a time in the near  
future when our needs can be met by carbon-free 
energy. This combination of renewable energy  
and demand reduction is the only way we will  
reach net-zero carbon.
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A NET-ZERO CARBON ROADMAP FOR EDINBURGH

EXECUTIVE SUMMARY

Background

• Scientific evidence calls for rapid reductions 
in global carbon1 emissions if we are to limit 
average levels of warming to 1.5°C and so 
avoid the risks associated with dangerous  
or runaway climate change. 

• Globally, the Intergovernmental Panel on 
Climate Change (IPCC) suggests that we will 
have used up the global carbon budget that 
gives us a good chance of limiting warming to 
1.5°C within a decade. This science underpins 
calls for the declaration of a climate emergency.

• Dividing the global carbon budget up by 
population gives Edinburgh a total carbon 
budget of 22million tonnes from 2020. Based 
only on the fuel and electricity used directly 
within its boundaries (i.e. its Scope 1 and 2 
emissions), Edinburgh currently emits c.2.5 
million tonnes of carbon a year, and 
as such it would use up its carbon budget 
by 2031.

• This assessment does not include its broader 
carbon footprint – for example relating to longer 
distance travel or the goods and services that 
are produced elsewhere but consumed within 
Edinburgh (i.e. its Scope 3 emissions).

1For simplicity, we use the term “carbon” as shorthand for all greenhouse gases. All figures in this report relate to the carbon dioxide 
equivalent (CO2e) of all greenhouse gases unless otherwise stated. Note that our assessment therefore differs from other assessments 
that focus only on CO2.

Baselines and Targets

• Scope 1 and 2 carbon emissions from 
Edinburgh have fallen by 42% since the turn of 
the millennium. With on-going decarbonisation 
of Scottish electricity, and taking into account 
population and economic growth within the 
city-region, we project that Edinburgh’s 2005 
level of emissions will have fallen by a total of 
50% in 2045. 

• If it is to stay within its carbon budget, 
Edinburgh needs to adopt science-based 
carbon emissions reduction targets that build 
on the emissions reductions already achieved 
to secure 67% on its 2000 level of emissions 
by 2025, 80% by 2030, 88% by 2035, 93%  
by 2045 and 100% by 2050. 

• Without further activity to address its carbon 
emissions, we project that Edinburgh’s annual 
emissions will exceed its carbon budget by 
1,248,341 tonnes in 2030, and 1,881,100 
tonnes in 2050.

Cost-Effective Options

• To meet these carbon emissions reduction 
targets, Edinburgh will need to adopt low carbon 
options that close the gap between its projected 
emissions in future and net-zero emissions. This 
can be partially realised through cost-effective 
options more than pay for themselves through 
the energy cost reductions they would generate 
whilst generating wide social and environmental 
benefits in the area.   

• More specifically, the analysis shows that 
Edinburgh could close the gap between its 
projected emissions in 2030 and net-zero 
emissions by over 50% purely through the 
adoption of cost-effective options in houses, 
public and commercial buildings, transport 
and industry. 

• Adopting these options would reduce 
Edinburgh’s total projected energy bill in  
2030 by £553 million per year whilst also 
creating 11,790 years of employment in  
the city. They could also help to generate  
wider benefits, including helping to tackle 
fuel poverty, reducing congestion and  
productivity losses, improving air quality,  
and enhancements to public health. 

• The most carbon-effective options for the city 
to deliver these carbon cuts include improved 
heating, lighting and insulation in houses, 
cooling and insulation in offices, shops and 
restaurants, and a range of measures across 
the transport sector including modal shift to 
non-motorised transport and the wider up-take 
of electric vehicles. 

More Ambitious Options

• The analysis also shows that Edinburgh 
could close the gap to net-zero emissions in 
2030 by 65% through the adoption of options 
that are already available, but that some of these 
options would not pay for themselves directly 
through the energy savings that they would 
create. Many of these options would, however, 
create wider indirect benefits both economically 
and socially in the city.

• This means that although it can achieve 
significant reductions in emissions by 
focusing on established cost-effective and 
technically viable measures, Edinburgh  
still has to identify other more innovative 
interventions that could deliver the last 35% 
of the shortfall between projected emissions 
in 2030 and a net-zero target. 

• Options identified elsewhere that could be 
considered in Edinburgh include promoting the 
use of low carbon vehicles, electrification of 
heating and cooking, and planting trees. Carbon 
emissions could be cut further still through 
behavioural and consumption-based changes 
such as the promotion of active travel (e.g. 
walking and cycling), reductions in meat and dairy 
consumption and the generation of food waste, 
and reduced consumption of concrete and steel 
with more emphasis on green infrastructure.

• As well as reducing Edinburgh’s direct 
(Scope 1 and 2) carbon footprint, some of these 
more innovative measures (e.g. reducing meat 
and dairy or concrete and steel consumption) 
could start to focus on tackling Edinburgh’s 
broader consumption-based (i.e. Scope 3) 
carbon footprint.

The Net-
Zero Carbon 
Roadmap for 
Edinburgh 
report.

	 Industry 

	 Domestic 

	 Public & 	commercial 

	 Transport

Edinburgh’s 2020 and 
projected 2030 emissions  
by sector

These pie charts show just 
how big a proportion of carbon 
emissions comes from the 
built environment – almost 
50% from domestic and public/
commercial buildings alone – 
and how far these emissions 
need to shrink by 2030.

31%

23%

29%

17%

2020: 2451 Kt CO2e

15%

31%

20%
34%

2030: 2233 Kt CO2e



Installing solar PV
in public buildings

Lighting improvements 
in public buildings 

Heating improvements 
in retail buildings 

Improved lighting controls 
and sensors in office buildings 

Solar thermal devices 
in domestic buildings 

Improved lighting controls 
and sensors in retail buildings 

Glazing improvements 
in domestic buildings 

Wind microgeneration 
associated with public buildings 

Upgrading heating controls 
in office buildings 
Improved cooling 
in office buildings 

Solar thermal devices 
in retail buildings 

Installing biomass boilers 
in domestic buildings 

Lighting improvements 
in office buildings 

Improved lighting controls 
and sensors in public buildings 

Solar thermal devices 
in public buildings 
Draught-proofing 

in domestic buildings 
Lighting improvements 

in domestic buildings 
Heating improvements 

in public buildings 
Diesel car 
to hybrid 

Installing air source heat pumps 
in office buildings 
Installing solar PV 

in domestic buildings 
Electricity demand reduction 

in domestic buildings 
Upgraded boilers 

in domestic buildings 
Fabric improvements 

in retail buildings 
Plug-in hybrid car 

to EV 
Fabric improvements 

in public buildings 
Installing heat pumps 
in domestic buildings 

Diesel car to bus 
(diesel) 

Electrical appliance upgrades 
in domestic buildings 

Hybrid car 
to EV 

Diesel car to 
plug-in hybrid 

Diesel car to bus 
(electric) 

Upgraded heating controls 
in domestic buildings 

Diesel car 
to EV 

Petrol car 
to hybrid 

Petrol car to 
plug-in hybrid 

Petrol car to bus 
(diesel) 

Petrol car 
to EV 

Diesel car 
to walk 

Diesel car 
to bicycle 

Petrol car to bus 
(electric) 

Petrol car 
to bicycle
Petrol car 

to walk 
Insulating domestic 

buildings
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How Edinburgh can reduce emissions  
using different measures  

To illustrate how every area of life is affected, this 
chart lists a wide range of areas where emissions 
can be reduced to meet the 2030 target. 

Out of 44 items, 28 relate to buildings and  
by far the largest reduction can be achieved  
by insulating our homes. 

Crucially, this includes the city’s existing 
buildings, not just new developments, which  
is why the SpACE case studies examine both. 



Why do we need to change our  
existing buildings? 
Although there is a lot of construction currently 
happening in Edinburgh, 85% of the buildings that 
will exist in 2050 have already been built, so it is vital 
that we upgrade our existing buildings if we are to 
reduce carbon emissions. 

Recent studies have also shown that, although new 
buildings can be relatively efficient to run, their 
actual construction emits far more carbon than 
their entire lifetime in operation. We should avoid 
constructing new buildings wherever there is an 
alternative as we now know that upgrading existing 
buildings is far more important to overall carbon 
reduction targets than previously thought. 

In Edinburgh this has additional significance,  
as there are so many heritage properties that  
can’t accommodate radical change, so carbon 
reduction will be uneven across the many  
different types of buildings.  

Converting and upgrading existing buildings  
is set to become the most significant part of  
the design and construction industry, requiring  
new skills and creating many jobs.

Techniques for upgrading existing buildings  
are described later in the exhibition and in  
the case studies. The panel on the right describes 
design principles for larger buildings like offices, 
to ensure they don’t need to be demolished at  
the end of their initial use. 

Top-down meets 
bottom-up approach  
to energy 

This diagram shows 
that, if buildings can 
become more efficient 
and the amount of 
renewable energy can 
be increased, it would 
be possible for supply 
and demand to balance 
by around 2030.

Marrying up 
top-down and 

bottom-up
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Bruntsfield Links.  
© Jon Barnes.

5 principles  
for low-carbon 
techniques in  
larger buildings
01 �Simple, adaptable structures 

for long life and loose fit, 
designed to be dismantled  
or converted later.

02 �Use of low carbon materials, 
such as locally sourced 
cladding systems, insulation, 
masonry and timber.

03 �Avoiding petroleum-based 
products such as plastics  
in internal assemblies  
and carpets.

04 �Using ‘passive’ design.  
This means natural 
ventilation where possible, 
good insulation, control over 
solar gain and designing for 
ease of maintenance.

05 �Feedback on the completed 
building should be used in 
the design of future projects.
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