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1. Introduction
1.1 The scope of this paper
On 13th November 2018, a Climate Emergency was announced by the Stroud District Council
Administration which pledged “to do everything within the Council’s power to make Stroud
District Carbon Neutral by 2030”.
Stroud District Council is preparing its strategy and plan to fulfil 2030 ambitions. This paper
has been prepared by our researchers to coordinate and consolidate a range of evidence
including scientific papers, policy documentation, specialist commissioned reports and
district survey data in order to inform the strategy and plan.

1.2 Aims of the paper
The Background Paper’s aims are to:
1. Summarise the global context for the extent of the climate change challenge and the
global policy context to the recent declarations of the climate change emergency
2. Review the commitment of the UK government as the first national parliament1 to
declare a climate change emergency
2.1 Summarise the relevant national policy framework
2.2 Summarise the national emissions picture
2.3 Reflect on the scope of District Council policy making within this
3. Provide local context for the climate change emergency and evidence on the impacts of
climate change for the Stroud District

1

Scotland and Wales were the world’s first governments to declare a climate emergency

2.

Global Context

Climate Change: A Planetary Emergency
‘Climate change is the defining
issue of our time and now is the
defining moment to do something
about it’2
Climate change is one of the most
challenging issues that modern
society faces and has been
developing slowly over the last
150 years. But the rate of change
has been increasing more
dramatically over the last 30
years; the consequences of which
are likely to be physically and
economically ruinous on a global
scale.
According to the latest Global
Risks Report published by the
World Economic Forum3, data
collected from a survey of
members of the World Economic
Forum’s
multi-stakeholder
community indicate that:

climate change related issues have for the first
time dominated all the top five long-term risks in
terms of likelihood and also make up three of the
top five risks by impact.

2
3

UN Climate Action Summit 23 September 2019, on https://www.un.org/ClimateChange
http://www3.weforum.org/docs/WEF_Global_Risk_Report_2020.pdf

2.1 What is Climate Change?
“a change in the state of the climate that can be identified (e.g. using statistical
tests) … and that persists for an extended period, typically decades or longer. It
refers to any change in climate over time, whether due to natural variability or
as a result of human activity”45. - - INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC)

Established in 1988, the IPCC is an intergovernmental body of the United Nations for assessing
the science related to climate change. Awareness and a partial understanding of the Earth
system and climate change predates the IPCC by many decades. There is increasing evidence
of anthropogenic6 influences on climate change and the IPCC has made increasingly more
definitive statements about human impacts on climate.
Debate has stimulated a wide variety of climate change research with the main scientific
conclusions that the warming of the climate system is unequivocal7 and that human influence
on the climate system is clear and growing8.
In its Fourth Assessment Report (2007), the IPCC provides a review of the historical
perspective that has led to the current state of climate change knowledge9. The climate
system is a complex, interactive system consisting of the atmosphere, land surface, snow and
ice, oceans and other bodies of water, and living things. It evolves over time under the
influence of its own internal dynamics and due to changes in external factors that affect
climate (called ‘forcings’).
External forcings include natural phenomena such as volcanic eruptions and solar variations,
as well as human induced changes in atmospheric composition.

4

https://archive.ipcc.ch/pdf/special-reports/srex/SREX-Annex_Glossary.pdf
This is different from that in the United Nations Framework Convention on Climate Change (UNFCCC), where
climate change is defined as: “a change of climate which is attributed directly or indirectly to human activity
that alters the composition of the global atmosphere and which is in addition to natural climate variability
observed over comparable time periods.” The UNFCCC thus makes a distinction between climate change
attributable to human activities altering the atmospheric composition, and climate variability attributable to
natural causes.
6
Resulting from or produced by human beings
7
IPCC Working Group I report, Climate Change 2013: The Physical Science Basis
8
IPCC (2014), Climate Change 2014 Synthesis Report
9
Le Treut, H., R. Somerville, U. Cubasch, Y. Ding, C. Mauritzen, A. Mokssit, T. Peterson and M. Prather, 2007:
Historical Overview of Climate Change. In: Climate Change 2007: The Physical Science Basis. Contribution of
Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change
[Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor and H.L. Miller (eds.)].
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA.
5

Solar radiation powers the climate system. There are
three fundamental ways to change the radiation
balance of the Earth:

incoming solar radiation - changes in Earth’s
orbit or in the Sun itself

reflected solar radiation ‘albedo’ - changes in
cloud cover, atmospheric particles or vegetation

longwave radiation back from Earth towards
space - by changing greenhouse gas concentrations


Climate, in turn, responds directly to such
changes, as well as indirectly, through a variety of
feedback mechanisms.

The reason the Earth’s surface is warm is the presence of greenhouse gases (GHG), which act
as a partial blanket for the longwave radiation coming from the surface. This blanketing is
known as the natural greenhouse effect. The two most abundant gases in the atmosphere,
nitrogen (comprising 78% of the dry atmosphere) and oxygen (comprising 21%) exert almost
no greenhouse effect. Instead, the greenhouse effect comes from molecules that are more
complex such as water vapour and, the most important, carbon dioxide CO2.
Methane, nitrous oxide, ozone and several other gases present in the atmosphere also
contribute to the greenhouse effect.
Clouds, on the other hand, do exert a blanketing effect similar to that of the greenhouse gases
(GHG); however, this effect is offset by their reflectivity, such that on average, clouds tend to
have a cooling effect on climate.
Human activities intensify the blanketing effect through the release of greenhouse gases
(GHG). For instance, the amount of CO2 in the atmosphere has increased by about 35% in the
industrial era10, primarily through combustion of fossil fuels and removal of forests. Adding
more of a greenhouse gas (GHG), such as CO2 to the atmosphere intensifies the greenhouse
effect, thus warming the Earth’s climate.

10

Ibid

There are many feedback mechanisms in the
climate system that can either amplify (‘positive
feedback’) or diminish (‘negative feedback’) the
effects of a change.
For example: As the atmosphere warms due to
rising levels of greenhouse gases, its concentration
of water vapour increases, further intensifying the
greenhouse effect. This in turn causes more
warming, which causes an additional increase in
water vapour, in a self-reinforcing cycle. This water
vapour feedback may be strong enough to
approximately double the increase in the
greenhouse effect due to the added CO2 alone.

(GHG)
Warming =
evaporation

warming =
more
evaporation

Rising concentrations of greenhouse gases warm
Earth’s climate, snow and ice begin to melt. This
melting reveals darker land and water surfaces that
were beneath the snow and ice, and these darker
surfaces absorb more of the Sun’s heat, causing
more warming, which causes more melting, and so
on, in a self-reinforcing cycle. This feedback loop,
known as the ‘ice-albedo feedback’, amplifies the
initial warming caused by rising levels of
greenhouse gases.

Increased
water vapour
= warming

(GHG)
Warming =
melting

exposes earth
and water

warming

absorption of
heat

2.2 Understanding greenhouse gas (GHG) emissions
Greenhouse gases are gases in the atmosphere such as water vapour, carbon dioxide,
methane and nitrous oxide that can absorb infrared radiation, trapping heat in the
atmosphere. This greenhouse effect means that emissions of greenhouse gases due to
human activity cause global warming. This section provides information on emissions and
removals of the main greenhouse gases to and from the atmosphere11.
Carbon dioxide CO2
Carbon dioxide is the most important of Earth’s long-lived greenhouse gases. It absorbs less
heat per molecule than the greenhouse gases methane or nitrous oxide, but it’s more
abundant and it stays in the atmosphere much longer. It absorbs wavelengths of thermal
11

https://www.epa.gov/ghgemissions/overview-greenhouse-gases

energy that water vapour does not, which means it adds to the greenhouse effect in a unique
way.
FIG 1: GLOBAL GREENHOUSE GAS EMISSIONS BY GAS1

Increases in atmospheric
carbon dioxide are responsible
for about two-thirds of the
total energy imbalance that is
causing Earth's temperature to
rise.
Carbon dioxide is naturally present in the
atmosphere as part of the Earth's carbon
cycle (the natural circulation of carbon
among the atmosphere, oceans, soil,
plants, and animals). While CO2 emissions
come from a variety sources, including
natural ones, it is the primary greenhouse
gas emitted through human activities.

Source: https://www.epa.gov/ghgemissions/global-greenhousegas-emissions-data
IPCC (2014) based on global emissions from 2010. Details about
the sources included in these estimates can be found in the
Contribution of Working Group III to the Fifth Assessment Report
of the Intergovernmental Panel on Climate Change

Human activities are altering the carbon
cycle–both by adding more CO2 to the
atmosphere, and by influencing the ability
of natural sinks, like forests and soils, to
remove and store CO2 from the
atmosphere.

CO2 emissions from fuel combustion and industrial
processes contribute about 78% of total GHG
emissions increase from 1970-201012.
The main human activity that emits CO2 is the combustion of fossil fuels (coal, natural gas,
and oil) for energy and transportation, although several processes also produce CO 2
emissions through chemical reactions that do not involve combustion (e.g. the production

12

IPCC (2014) Synthesis Report

and consumption of mineral products such as cement, the production of metals such as iron
and steel, and the production of chemicals).



The global average atmospheric carbon dioxide in 2019 was a new record high, 409.8
parts per million (ppm for short), with a range of uncertainty of plus or minus 0.1 ppm.
 Carbon dioxide levels today are higher than at any point in at least the past 800,000
years13.
 In the 1960s, the global growth rate of atmospheric carbon dioxide was roughly 0.6
(plus or minus 0.1 ppm)/ year. Between 2009-18, however, the growth rate has been
2.3 ppm per year.
Another reason carbon dioxide is important in the Earth system is that it dissolves into the
ocean like the fizz in a can of soda. It reacts with water molecules, producing carbonic acid
and lowering the ocean's pH.
Since the start of the Industrial Revolution, the pH of the ocean's surface waters has dropped
from 8.21 to 8.10. This drop in pH is called ocean acidification. A drop of 0.1 may not seem
like a lot, but a 1-unit drop in pH means a roughly 30% increase in acidity. Increasing acidity
interferes with the ability of marine life to extract calcium from the water to build their shells
and skeletons.
Carbon dioxide is removed from the atmosphere (or "sequestered") when it is absorbed by
plants as part of the biological carbon cycle.

Methane (CH4)
Methane is emitted during the production and
transport of coal, natural gas, and oil. Methane
emissions also result from livestock and other
agricultural practices and by the decay of organic
waste in solid waste landfills. Methane is also
emitted by natural sources such as natural
wetlands. Natural processes in soil and chemical
reactions in the atmosphere help remove CH4 from
the atmosphere.
Methane's lifetime in the atmosphere is much
shorter than carbon dioxide CO2, but pound for pound, the comparative impact of CH4 is 25

13

https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbondioxide

times greater than CO2 over a 100-year period14. Globally, 50-65 percent of total CH4
emissions come from human activities1516.

Nitrous Oxide(N2O) Emissions
Nitrous oxide emissions occur naturally through many sources associated with the nitrogen
cycle, which is the natural circulation of nitrogen among the atmosphere, plants, animals,
and microorganisms that live in soil and water. Natural emissions of N2O are mainly from
bacteria breaking down nitrogen in soils and the oceans.
Nitrous oxide can result from various agricultural soil management activities, such as
application of synthetic and organic fertilizers and other cropping practices, the
management of manure, or burning of agricultural residues.
Nitrous oxide is also emitted when fuels are burned. The amount of N2O emitted from
burning fuels depends on the type of fuel and combustion technology, maintenance, and
operating practices.
Nitrous oxide is generated as a by-product during the production of chemicals such as nitric
acid, which is used to make synthetic commercial fertilizer, and in the production of adipic
acid, which is used to make fibres, like nylon, and other synthetic products.
Nitrous oxide is also generated from treatment of domestic wastewater during nitrification
and denitrification of the nitrogen present, usually in the form of urea, ammonia, and
proteins.
Nitrous oxide molecules stay in the atmosphere for an average of 114 years before being
removed. Nitrous oxide is removed from the atmosphere when it is absorbed by certain
types of bacteria or destroyed by ultraviolet radiation or chemical reactions17.

Emissions of Fluorinated Gases
Unlike many other greenhouse gases (GHGs), fluorinated gases have no natural sources and
only come from human-related activities. They are emitted through their use as substitutes
for ozone-depleting substances (e.g., as refrigerants) and through a variety of industrial
processes such as aluminium and semiconductor manufacturing.
Many fluorinated gases have very high global warming potentials (GWPs) relative to other
greenhouse gases, so small atmospheric concentrations can have disproportionately large
14

IPCC (2007). Climate Change 2007: The Physical Science Basis EXIT. Contribution of Working Group I to the
Fourth Assessment Report of the Intergovernmental Panel on Climate Change. [S. Solomon, D. Qin, M.
Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor and H.L. Miller (eds.)]. Cambridge University Press.
Cambridge, United Kingdom 996 pp.
15
IPCC (2013). Climate Change 2013: The Physical Science Basis. EXIT Contribution of Working Group I to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change. [Stocker, T. F., D. Qin, G.-K.
Plattner, M. Tignor, S. K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P. M. Midgley (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 1585 pp.
16
The Global Carbon Project (2019)
17
Ibid

effects on global temperatures. They can also have long atmospheric lifetimes—in some
cases, lasting thousands of years.
Like other long-lived greenhouse gases,
most fluorinated gases are well-mixed in the
atmosphere, spreading around the world
after they are emitted. Many fluorinated
gases are removed from the atmosphere
only when they are destroyed by sunlight in
the far upper atmosphere. In general,
fluorinated gases are the most potent and
longest lasting type of greenhouse gases
emitted by human activities.

FIG 2: GHG BY COUNTRY

Global Emissions by Country
In 2014, the top carbon dioxide (CO2)
emitters were China, the United States, the
European Union, India, the Russian
Federation, and Japan. This data includes Source: Boden, T.A., Marland, G., and Andres, R.J. (2017). National CO2
Emissions from Fossil-Fuel Burning, Cement Manufacture, and Gas Flaring:
CO2 emissions from fossil fuel combustion, 1751-2014, Carbon Dioxide Information Analysis Center, Oak Ridge
as well as cement manufacturing and gas National Laboratory, U.S. Department of Energy, doi
10.3334/CDIAC/00001_V2017
flaring. Together, these sources represent a large proportion of total global CO2 emissions.
.

2.3 Global Effects

This plot shows yearly temperature anomalies from 1880 to 2019, with respect to the 19511980 mean, as recorded by NASA, NOAA, the Berkeley Earth research group, the Met Office
Hadley Centre (UK), and the Cowtan and Way analysis.




Though there are minor variations from year to year, all five temperature records
show peaks and valleys in sync with each other.
All show rapid warming in the past few decades.
All show the past decade has been the warmest. This trend is expected to continue
because of record levels of heat-trapping greenhouse gases in the atmosphere18 .

A number of records for the Earth’s climate were set in 201919.
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According to independent analyses by NASA and the National Oceanic and
Atmospheric Administration (NOAA), Earth's global surface temperatures in 2019
were the second warmest since modern recordkeeping began in 188020.



2016 remains the warmest year on record because of the combination of a very
strong El Niño event, which has a warming impact, and long-term climate change.



Since the 1880s, the average global surface temperature has risen and the average
temperature is now more than 2 degrees Fahrenheit (a bit more than 1 degree
Celsius) above that of the late 19th century. For reference, the last Ice Age was
about 10 degrees Fahrenheit colder than pre-industrial temperatures.

https://public.wmo.int/en/media/press-release/wmo-confirms-2019-second-hottest-year-record
https://www.carbonbrief.org/state-of-the-climate-how-the-world-warmed-in-2019
20
https://www.nasa.gov/press-release/nasa-noaa-analyses-reveal-2019-second-warmest-year-on-record
19



Averaged across the five data sets used in the consolidated analysis, the annual
global temperature in 2019 was 1.1°C warmer than the average for 1850-1900, used
to represent pre-industrial conditions.

FIG 6: INCREASE IN GLOBAL SEA LEVEL

 2019 set a clear
record21 for the
highest ocean heat
content since reliable
records began in
1958.
 The past five years
are the top five
warmest years in the
ocean historically with
modern instruments,
and the past ten years
are also the top ten
years on record.
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In recent years, there have been larger contributions to sea level rise from melting
ice sheets and glaciers. According to the 2020 BAMS State of the Climate report22,
for the eighth consecutive year, global average sea level rose to a new record high in
2019 and was about 3.4 inches (87.6 mm) higher than the 1993 average.



The rate of glacier melt is accelerating.23 When temperatures rise and ice melts,
more water flows to the seas from glaciers and ice caps, and ocean water warms and
expands in volume. This combination of effects has played the major role in raising
average global sea level in the past hundred years, according to the
Intergovernmental Panel on Climate Change (IPCC)24.

Cheng, L., and Coauthors, 2020: Record-setting ocean warmth continued in 2019. Adv. Atmos. Sci., 37(2),
137−142, https://doi.org/10.1007/s00376-020-9283-7
22
State of the Climate in 2019, Special Supplement to the Bulletin of American Meteorological Society, Vol.
101, No. 8, August 2020
23
https://wgms.ch/global-glacier-state/
24
The Intergovernmental Panel on Climate Change (IPCC) is the United Nations body for assessing the science
related to climate change.

2.4 A Global Policy Context
2.4.1 Intergovernmental Panel on Climate Change (IPCC) Findings
Since it was established in 19881, the IPCC has had five assessment cycles and
delivered five Assessment Reports, the most comprehensive scientific reports about
climate change produced worldwide.
The IPCC has also produced a range of Methodology Reports, Special Reports and
Technical Papers, in response to requests for information on specific scientific and
technical matters from the United Nations Framework Convention on Climate
Change (UNFCCC), governments and international organizations1.
The IPCC is currently in its Sixth Assessment cycle where it will prepare three Special
Reports, a Methodology Report and the Sixth Assessment Report1. The IPCC is a
voice of authority and expert scientific understanding on the issues of climate
change.

In 1990, the First IPCC Assessment Report (FAR) 25 played a decisive role in the creation of
the United Nations Framework Convention on Climate Change (UNFCC), the key
international treaty to reduce global warming and cope with the consequences of climate
change.
The FAR (1990) concluded that:
“there is a natural greenhouse effect which already keeps the Earth warmer than it would
otherwise be and that the emissions resulting from human activities are substantially
increasing the atmospheric concentrations of the greenhouse gases…The main greenhouse
gas, water vapour, will increase in response to global warming and further enhance it” 26.
FAR (1990) also “calculated with confidence” that Carbon dioxide has been responsible for
over half the enhanced greenhouse effect in the past, and is likely to remain so in the future
and that the long-lived gases (Carbon dioxide, nitrous oxide and the CFCs) would require
immediate reductions in emissions from human activities.
It also predicted that, under the IPCC Business-as Usual emissions of greenhouse gases, there
will be significant global warming, an average rate of global mean sea level rise and differing
regional climate changes, for example higher temperature increases in Southern Europe and
Central North America than the global mean, accompanied by reduced summer precipitation
and soil moisture, with less consistent predictions for the tropics and the Southern
Hemisphere.
25

IPCC FAR (1990), FAR Report Climate Change: Scientific Assessment of Climate Change, Policymakers
summary
26
https://www.ipcc.ch/site/assets/uploads/2018/03/ipcc_far_wg_I_full_report.pdf

Subsequent reports have assessed new scientific information and evidence as an input for
policymakers, and provided a framework for placing the issue of climate change in the context
of sustainable development. In addition to assessing observed changes in climate and
ecological systems since the pre-industrial era, TAR (2001)27 actually focused attention on the
need for adaptation and mitigation28.
The mitigation scenarios assessed in the report suggest that the development paths leading
to low emissions depend on a wide range of policy choices and require major policy choices
in wider areas other than climate change. It also raised the important issue of equity, namely
the extent to which the impacts of the climate change or mitigation policies create or
exacerbate inequities both within and across nations and regions and assumed that
developed countries and countries with economies in transition limit and reduce their GHGs
emissions first.
The reports also highlight that successful implementation of greenhouse gas mitigation
options need to overcome many barriers (technical, economic, political, cultural, social,
behavioural and/or institutional) and that:

national responses to climate change can be more
effective if they are integrated with non-climate
objectives of national and sectorial policy development to
achieve both sustainable development and climate
change mitigation.
The Fifth Assessment Report (AR5), 2014, the most recent IPCC Assessment report, which
provided the scientific input into the Paris Agreement29, expressed with greater certainty than
previous assessments that the “ the warming of the climate system is unequivocal” and of
“recent anthropogenic emissions of greenhouse gases being the highest in history”. It
reports:


Each of the last three decades has been successively warmer at the Earth’s surface
than any preceding decade since 1850.
 It is likely (with medium confidence) that 1983–2013 was the warmest 30-year period
for 1,400 years.
 It is also virtually certain the upper ocean warmed from 1971 to 2010.
 It can be said with high confidence that the Greenland and Antarctic ice sheets have
been losing mass in the last two decades and that Arctic sea ice and Northern
Hemisphere spring snow cover have continued to decrease in extent.
There is also high confidence that the sea level rise since the middle of the 19th century has
been larger than the mean sea level rise of the prior two millennia.

27

IPCC Third Assessment Report (2001)
Mitigation as defined by the IPCC is a human intervention to reduce the sources or enhance the sinks of
greenhouse gases (GHGs)
29
See next section Paris Agreement (2015)
28

Concentration of greenhouse gases in the atmosphere has
increased to levels unprecedented on earth in 800,000 years.
Climate change, according to the AR5 report, is also already manifesting as changes to
extreme weather and climate events. Evidence of observed climate change impacts on
natural systems, such as changing precipitation or melting snow on water resources, negative
impacts of climate change on climate yields and the impacts of ocean acidification on marine
organisms is also “strongest and most comprehensive”. (AR5) provides evidence of
widespread regional impacts attributed to climate change and also reports that:

Limiting climate change would require substantial and
sustained reductions in greenhouse gas emissions which,
together with adaptation, can limit climate change risks.
Without additional mitigation efforts beyond those in place today, and even with adaptation,
one of the key messages of (AR5) is that:

“warming by the end of the 21st century will lead to high to very high risk
of severe, widespread and irreversible impacts globally (high confidence)”
The risks associated with temperatures rising to or above 4°C (as warned in AR5) include
severe and widespread impacts on unique and threatened systems, substantial species
extinction, large risks to global and regional food security, consequential constraints on
common human activities, increased likelihood of triggering tipping points30, (critical
thresholds) and limited potential for adaptation in some cases (high confidence). A
combination of adaptation and mitigation can however limit climate change risks. The AR5
(Working Group III) report assesses human interventions to reduce the sources of other
substances which may contribute directly or indirectly to limiting climate change, including:
the reduction of particulate matter (PM) emissions that alter the radiation balance or,
measures that control emissions of carbon monoxide, nitrogen oxides (NOx), Volatile Organic
Compounds (VOCs) and other pollutants that have an indirect effect on the climate.

…mitigation pathways (i.e. scenarios and portfolios of mitigation
options) exist … These pathways would require substantial emissions
reductions over the next few decades and near zero emissions of
CO2 and other long-lived GHGs by the end of the century.
The AR5 WGIII Report31 provides an overview of sectoral mitigation options and potentials
Fig 4.

30

https://www.ipcc.ch/site/assets/uploads/2018/02/ar4-wg1-chapter10-1.pdf Tipping point is a level of
change in system properties beyond which a system reorganizes, often abruptly, and does not return to the
initial state even if the drivers of the change are abated
31
AR5 WGIII Report Table 4.4.

On the policy approaches for adaption and mitigation, AR5 emphasise that international
cooperation is required to effectively mitigate GHG emissions and address other climate
change issues. The effectiveness of adaptation can also be enhanced through
complementary actions across levels, including international cooperation.
The United Nations Framework Convention on Climate Change (UNFCC) is the main
multilateral forum focused on addressing climate change, with nearly universal participation.
Other institutions organized at
different levels of governance have FIG 4: MITIGATION PATHWAYS
resulted in diversifying international SOURCE: AR5 WGIII REPORT
climate change cooperation.
2.4.1 Kyoto Protocol (1997)32
The SAR (1995) provided important
material for governments to draw
from in the run-up to adoption of the
Kyoto Protocol in 1997.
The Kyoto Protocol is an international
treaty linked to United Nations
Framework Convention on Climate
Change (UNFCCC) and was adopted at
the third session of the Conference of
Parties to the UNFCCC (COP 3)33 in
Kyoto, Japan in 1997. It became
international law on 16 February
2005.
The Protocol commits industrialized
countries and economies in transition
to limit and reduce greenhouse gases
(GHG) emissions in accordance with
agreed individual targets. However,
the United States – at the time the
world's number one emitter – did not
ratify the Protocol, seriously limiting
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https://unfccc.int/kyoto_protocol
The COP (Conference of Parties) is the supreme decision-making body of the Convention. All States that are
Parties to the Convention are represented at the COP, at which they review the implementation of the
UNFCCC and any other legal instruments that the COP adopts and take decisions necessary to promote the
effective implementation of the Convention, including institutional and administrative arrangements. The COP
meets every year, unless the Parties decide otherwise. The first COP meeting was held in Berlin, Germany in
March, 1995. The next COP 26, the 26th UN Climate Change Conference will be held in Glasgow, Scotland in
November 2021.
33

its effectiveness. Canada withdrew from the Kyoto Protocol in 2011.
Currently, there are 192 Parties to the Kyoto Protocol. The Convention itself only asks those
countries to adopt policies and measures on mitigation and to report periodically. The Kyoto
Protocol only binds developed countries, and places a heavier burden on them under the
principle of “common but differentiated responsibility and respective capabilities”, because
it recognizes that they are largely responsible for the current high levels of GHG emissions in
the atmosphere.
In its Annex B, the Kyoto Protocol sets binding emission reduction targets for 37
industrialized countries and economies in transition and the European Union. Overall, these
targets add up to an average 5 per cent emission reduction compared to 1990 levels over
the five-year period 2008–2012 (the first commitment period).
One important element of the Kyoto Protocol is the establishment of flexible market
mechanisms, which are based on the trade of emissions permits. The Kyoto Protocol also
establishes a rigorous monitoring, review and verification system, as well as a compliance
system to ensure transparency and hold Parties to account.

2.4.2 The Paris Agreement (2015)
The Paris Agreement is the first-ever universal, legally binding global
climate change agreement, adopted at the Paris climate conference
(COP21) in December 2015. It builds upon the UNFCC and brings all
nations into a common cause to undertake ambitious efforts to combat
climate change and adapt to its effects, with enhanced support to assist
developing countries to do so.
The Paris Agreement’s central aim is to strengthen the global response to the threat of
climate change by keeping a global temperature rise this century well below 2 degrees
Celsius above pre-industrial levels and to pursue efforts to limit the temperature increase
even further to 1.5 degrees Celsius34. Additionally, the agreement aims to increase the
ability of countries to deal with the impacts of climate change, and at making finance flows
consistent with a low GHG emissions and climate-resilient pathway.

34

Please note that a “Special report on Global Warming of 1.5 °C” (SR15) was published by the
Intergovernmental Panel on Climate Change (IPCC) on 8 October 2018.
As part of the decision to adopt the Paris Agreement, the IPCC was invited to produce, in 2018, a Special
Report on global warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission
pathways. The SR Global Warming of 1.5°C advised that we need to keep global average temperature rise <1.5
degrees to prevent catastrophic climate change.
The report highlights a number of climate change impacts that could be avoided by limiting global warming to
1.5°C compared to 2°C, or more. Its key finding is that meeting a 1.5 °C (2.7 °F) target is possible but would
require "deep emissions reductions" and "rapid, far-reaching and unprecedented changes in all aspects of
society."
For more details, go to Section on Special report on Global Warming of 1.5 °C

The Key elements of the Paris Agreement are35:
1. Mitigation: Reduction of GHGs emissions to keep the increase in global average
temperature to well below 2 degrees Celsius, while pursuing efforts to limit the
increase to 1.5 degrees. Countries have submitted comprehensive national climate
action plans (nationally determined contributions, NDCs).
1. Transparency and global stocktake: Governments agreed to come together every 5
years to assess the collective progress; report to each other and the public on how
they are implementing climate action and track progress towards their commitments
through a robust transparency and accountability system.
2. Adaptation: Governments agreed to strengthen societies' ability to deal with the
impacts of climate change and provide continued and enhanced international
support for adaptation to developing countries.
3. Loss and Damage: the agreement also recognises the importance of averting,
minimising and addressing loss and damage associated with the adverse effects of
climate change and acknowledges the need to cooperate and enhance the
understanding, action and support in different areas such as early warning systems,
emergency preparedness and risk insurance.
4. Role of cities, regions and local authorities: The agreement recognises the role of
non-Party stakeholders in addressing climate change, including cities, other
subnational authorities, civil society, the private sector and others.
5. Support: The Paris Agreement reaffirms the obligations of developed countries to
support the efforts of developing country Parties to build clean, climate-resilient
futures.
At the adoption of the 2015 Paris Agreement, it was clear that further details needed to be
negotiated on how the agreement would be implemented transparently and fairly for all. The
Paris Agreement Implementation and Compliance Committee (PAICC)36, has been established
to support this and had its first meeting from 2 to 5 June 2020.
Outside of the formal intergovernmental negotiations, countries, cities and regions,
businesses and civil society members across the world are also already taking action for the
climate. An example of this is, The Marrakech Partnership for Global Climate Action37,
launched to support implementation of the Paris Agreement by enabling collaboration
between governments and the cities, regions, businesses and investors that must act on
climate change.
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2.4.3 United Nations Sustainable Development Goal 13: Climate Action
The Sustainable Development Goals (SDGs) were adopted in 201538 by all UN Member
States in 2015, as part of the 2030
FIG 5:
Agenda for Sustainable
Development which set out a 15year plan to achieve the Goals.
The Sustainable Development
Goals are a universal call to action
to end poverty, protect the planet
and improve the lives and
prospects of everyone, everywhere
(Figure 5).
In its article Climate Action Why it
Matters39 , the UN warns that the
climate crisis continues unabated
as the global community shies away
from the full commitment required for its reversal.
2010-2019 was warmest decade ever recorded40, bringing with it massive wildfires,
hurricanes, droughts, floods and other climate disasters across continents. Climate Change
is affecting every country in the world and disrupting national economies and affecting lives
and livelihoods, especially for the most vulnerable.

To limit global warming to 1.5°C as called for in The
Paris Agreement, according to the article,
greenhouse gas emissions must begin falling by 7.6%
each year starting in 2020.
On whether we are investing enough to tackle climate change, the article reports that global
climate-related financial flows saw a 17 per cent rise from 2013 to 2016, largely due to
private investment in renewable energy. However, investment in fossil fuels continues to be
higher than in climate activities to the amount of $781 billion in 2016.

To achieve a low-carbon, climate-resilient transition, a much
greater scale of annual investment is required (in climate
related activities).
In the context of the current pandemic, to address the climate emergency, post-pandemic
recovery plans need to trigger long-term systemic shifts that will change the trajectory of
CO2 levels in the atmosphere. The UN Secretary-General recently proposed six climate-
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positive actions for governments to take once they go about building back their economies
and societies:41
1. Green transition: Investments must accelerate the decarbonisation of all aspects of
our economy.
2. Green jobs and sustainable and inclusive growth
3. Green economy: making societies and people more resilient through a transition
that is fair to all and leaves no one behind.
4. Invest in sustainable solutions: fossil fuel subsidies must end and polluters must pay
for their pollution.
5. Confront all climate risks
6. Cooperation – no country can succeed alone.

2.4.4 IPCC (2018) Special Report on Global Warming of 1.5°C

“Every bit of warming matters, every year matters, every choice matters”
The Special Report on Global Warming of 1.5°C42 by the IPCC, approved in October 2018, in
Korea provided a stark warning that the impacts and costs of 1.5°C of global warming will be
far greater than expected and that governments around the world must therefore take
"rapid, far-reaching and unprecedented changes in all aspects of society" to avoid disastrous
levels of global warming.
At the time of writing, the IPCC (2018) report noted that human activities are estimated to
have already caused approximately 1.0°C of global warming above pre-industrial levels, with
a likely range of 0.8°C to 1.2°C and that “we are already seeing the consequences of 1°C of
global warming through more extreme weather, rising sea levels and diminishing Arctic sea
ice, among other changes.”43

Global warming, is likely to reach 1.5°C between
2030 and 2052 if it continues to increase at the
current rate.
Benefits of limiting global warming to 1.5°C compared to 2°C:


41
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Reduction in the associated increases in ocean acidity and decreases in ocean oxygen
levels (high confidence) and hence reduced risks to marine biodiversity, fisheries,
and ecosystems.

https://www.un.org/sustainabledevelopment/climate-change/

https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Headline-statements.pdf
https://www.ipcc.ch/2018/10/08/summary-for-policymakers-of-ipcc-special-report-on-global-warming-of-15c-approved-by-governments/
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The likelihood of an Arctic Ocean free of sea ice in summer would be once per
century with global warming of 1.5°C, compared with at least once per decade with
2°C.
 Coral reefs would decline by 70-90 percent with global warming of 1.5°C, whereas
virtually all (> 99 percent) would be lost with 2°C.
 On land, impacts on biodiversity and ecosystems, including species loss and
extinction, are projected to be lower.
 Lower impacts on terrestrial, freshwater and coastal ecosystems and more retention
of their services to humans (high confidence).
 Climate-related risks to health, livelihoods, food security, water supply, human
security, and economic growth are projected to increase with global warming of
1.5°C and increase further with 2°C.
Under emissions in line with current pledges under the Paris Agreement (Nationally
Determined Contributions, or NDCs), global warming is expected to surpass 1.5°C above preindustrial levels, even if these pledges are supplemented with very challenging increases in
the scale and ambition of mitigation after 2030 (high confidence).

Limiting warming to 1.5°, according to the report, would require
global net anthropogenic carbon dioxide emissions to decline by
about 45% from 2010 levels by 2030
The longer the delay in reducing CO2 emissions towards zero, the larger will be the
likelihood of exceeding 1.5°C, and the heavier will be the implied reliance on net negative
emissions after mid-century to return warming to 1.5°C (high confidence) according to the
report.
As described above, the IPCC’s (2018) Special Report provides a dire warning of the urgency
for limiting global warming to 1.5°C by taking “rapid, far-reaching and unprecedented
changes in all aspects of society”.
2.4.5 A turning point

“The climate emergency is a race we are losing, but it is a race we can win”44
Starting in August 2018, Greta Thunberg started protesting outside
the Swedish parliament calling for stronger action on climate
change. Her protest went viral on social media and soon, other
students started to engage in similar protests in their own
communities. Together, they organised a school climate strike
movement under the name Fridays for Future.
By December 2018 when Thunberg addressed the 2018 United Nations Climate Change
Conference COP 24 in Katowice, Poland, more than 20,000 students around the world had
joined her in other countries, including Australia, the UK, Belgium, the US and Japan. The
44
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“Greta effect” as it has now been dubbed helped to raise public awareness of the climate
change crisis.
Founded in the UK in May 2018, Extinction Rebellion is “a decentralised, international and
politically non-partisan movement using non-violent direct action and civil disobedience to
persuade governments to act justly on the Climate and Ecological Emergency”45 and has
since led a number of demonstrations to escalate the urgency for Governments to take
actions to tackle the climate crisis.
Their three demands as stated on the Extinction Rebellion's website are:
-

Government must tell the truth by declaring a climate and ecological emergency,
working with other institutions to communicate the urgency for change.
- Government must act now to halt biodiversity loss and reduce greenhouse gas
emissions to net-zero by 2025.
- Government must create, and be led by the decisions of, a citizens' assembly on
climate and ecological justice.
April 2019 furthermore saw the publication of a study46 warning of a US$70 trillion climate
impact from the melting frost in Arctic. On their current trajectory of at least 3.0°C of
warming by the end of the century, melting permafrost is expected to discharge up to 280
gigatonnes of carbon dioxide and three gigatonnes of methane, which has a climate effect
that is 10 to 20 times stronger than CO2. This would increase the global climate-driven
impacts by $70trillion between now and 2300.
In response to the upsurge of the climate change protests, the UK Opposition Leader tabled
a motion for the UK to declare a climate emergency, which was approved by the parliament,
making the UK the first parliament to declare such an emergency47.
This came after similar declarations were made earlier that week by the Scottish and Welsh
devolved governments – the Scottish First Minister made the commitment at the SNP
national conference while Welsh Assembly Members voted on the motion– and followed in
the footsteps of a large number of cities and local authorities that have made the
declaration. The first in the UK was Bristol City Council, where the motion to declare a
climate emergency was put forward by Green Party councillor Carla Denyer.
The first such declaration was actually made in December 2016 by Darebin Council, in
Melbourne. To date, climate emergency have been declared in 1,781 jurisdictions and local
governments covering 820 million citizens48.
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As noted by Paul Gliding in his paper “Climate Emergency Defined”49, we need to clearly
differentiate from the political/rhetorical process of declaring an emergency and actually
having a practical ‘emergency response’ in place.

“Shifting to an emergency mode” is, however, “not business-asusual” and require an “abnormal level of urgency, mobilisation and
action” to address the “existential risk that the climate crisis presents
to humanity”, our ecosystems and species.
2.5 Ecological Emergency
The latest report “Living Planet 2020” by the WWF (World Wildlife Fund)
and Institute of Zoology explains that:

“biodiversity is fundamental to human life and warns
that the evidence is unequivocal that it is being
destroyed by us at a rate unprecedented in history”
The Living Planet Index (LPI) is an indicator that tracks the abundance of almost 21,000
populations of mammals, birds, fish, reptiles and amphibians around the world 107. Using
the data from 20,811 populations of 4,392 species, the 2020 global LPI shows an average
68% decline in monitored populations. The report also highlights plant diversity is also in
decline.
The report cites a number of reasons for the massive biodiversity loss including the
industrial revolution, human population growth, increases in global trade and consumption,
urbanisation and climate change.
Climate change, has, however, not been the most important driver of the biodiversity loss
so far, but it is projected to become as, or more, important than other drivers in the coming
decades. The report says that it is essential to address the issues of biodiversity loss and
climate change together as climate change adversely affects “genetic variability, species
richness and populations, and ecosystems”, and the loss of biodiversity can in turn adversely
affect climate”.
The 2019 IPBES50 global Assessment Report on Biodiversity and Ecosystem services, the
most comprehensive ever completed, presented overwhelming evidence that “nature and
its vital contributions to people, which together embody biodiversity and ecosystem
49
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The Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services was established in
2010 by the United Nations to improve the interface between science and policy on issues of biodiversity and
ecosystem services as an equivalent to the IPCC (Intergovernmental Panel on Climate Change).

functions and services, are deteriorating worldwide” and warns that “around 1 million
animal and plant species are now threatened with extinction, many within decades, more
than ever before in human history”51.
To increase the policy-relevance of the Report, based on a thorough analysis of available
evidence, the assessment’s authors ranked the five direct drivers of change in nature with
the largest relative global impacts so far in descending order:
a.
b.
c.
d.
e.

changes in land and sea use;
direct exploitation of organisms;
climate change;
pollution
invasive alien species.

According the report, global warming has already contributed to widespread impacts in
many aspects of biodiversity, including species distribution, phenology, population
dynamics, community structure and ecosystem function. According to observational
evidence, the effects are actually accelerating in marine, terrestrial and freshwater
ecosystems and are already impacting agriculture, aquaculture, fisheries and nature’s
contributions to people.
Based on a synthesis of many studies, the report estimates that the fraction of species at
risk of climate-related extinction is 5 per cent at 2°C warming and rises to 16 per cent at
4.3°C warming. Coral reefs are particularly vulnerable to climate change and are projected
to decline to 10 to 30 per cent of former cover at 1.5°C warming and to less than 1 per cent
of former cover at 2°C warming. The report concludes that that limiting global warming to
well below 2°C plays a critical role in reducing adverse impacts on nature and its
contributions to people.

The State of Nature report, 2019 on the UK’s biodiversity states:
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41% of all UK’s species have declined since the 70s (hedgehogs have
declined by 95%);
26% of the UK's mammals are at a very real risk of becoming extinct;
A third of the wild bees and hoverfly species have sustained losses, likely due
to pesticides, habitat loss and climate change;
97% of the UK’s wildflower meadows have been lost in the last century.

https://www.un.org/sustainabledevelopment/blog/2019/05/nature-decline-unprecedented-report/

This existential threat to our wildlife and ecosystems has led to a
recent campaign for organisations to declare an “Ecological
Emergency” as well as a Climate Emergency.
In the UK, the “Climate and Ecological Emergency Bill” launched in August 2020 by members
of the successful Big Ask campaign (a Friends of the Earth initiative) that led to the Climate
Change Act, Power for People, with contributions from eminent scientists, academics and
lawyers was introduced to Parliament on the 2nd September 2020 by MP Caroline Lucas52.
The CEE Bill calls for the “restoring the variety, abundance and health of UK ecosystems, and
the enhancement of the ecosystem services they generate”.53
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3. UK Policy Context
The latest report ‘State of the UK Climate 2019’, published in July
2020 in the Royal Meteorological Society’s International Journal of
Climatology54provides a summary of the UK weather and climate
through the calendar year 2019, alongside summary statistics for
the year 2019 and the most recent decade (2010–2019) relative to
1961–1990 and 1981–2010 averages.

“Our report shows climate change is exerting an increasing
impact on the UK’s climate”.55 (Mike Kendon, lead author)

Four national high temperature records were set in 2019:




a new all-time record (38.7 °C), a new winter record (21.2 °C),
a new December record (18.7°C),
a new February minimum temperature record (13.9 °C).

2019 was the second warmest February in the series from 1884 and the warmest February
for daily maximum temperature. All the top 10 warmest years for the UK in the series from
1884 have occurred since 2002. The most recent decade (2010–2019) has been on average
0.3 °C warmer than the 1981–2010 average and 0.9 °C warmer than 1961–1990. The Central
England Temperature (CET) series provides evidence that the 21st century so far has overall
been warmer than the previous three centuries.
The report indicates that in 2019 rainfall for the UK overall was 107% of the1981–2010
average and 112% of the 1961–1990 average, with England and Wales having its fifth
wettest autumn in a series from 1766, although much less wet overall than autumn 2000
(the wettest autumn in the series). Six of the 10 wettest years for the UK in a series
from1862 have occurred since 1998.
The section on “Significant Weather Events of 2019” reports that the UK experienced a spell
of very wet weather in mid-June as a low pressure system and associated fronts brought
widespread and slow moving heavy rainfall. The worst affected area was Lincolnshire, with
around 600 homes evacuated in Wainfleet and 130 flooded when the River Steeping burst
its banks.
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The National Oceanography Centre (NOC) contributed to the sea-level section of this report.

“Sea-level around the UK is expected to continue to rise due to an increased rate of
ice loss from the Greenland and Antarctic ice-sheets, as well as continued glacier
mass loss and warming of the ocean. An immediate consequence will be higher
extreme sea-levels, which cause flooding and threaten lives, property and key
infrastructure.”56 (NOC’s Director, Professor Edward Hill)

3.1 The UK Climate Change Act (2008)57
The main legislation governing the UK climate change policy is the Climate Change Act
enacted since 2008. It requires that emissions of carbon dioxide and other greenhouse gases
are reduced and that climate change risks are adapted to. The Act also establishes the
framework to deliver on these requirements and supports the UK’s commitment to urgent
international action to tackle climate change.
The Climate Change Act commits the UK government by law to reducing greenhouse gas
emissions by at least 100% of 1990 levels (net zero) by 2050. The net Zero target was based
on advice from the Climate Change Committee’s 2019 report, ‘Net Zero – The UK’s
contribution to stopping global warming’.
The Committee on Climate Change (CCC)58, is an independent body which was set up by the
Climate Change Act, with statutory responsibilities to ensure that emissions targets are
evidence-based and independently assessed. The Climate Change Act requires the
government to set legally-binding ‘carbon budgets’ to act as stepping stones towards the
2050 target.
A carbon budget is a cap on the amount of greenhouse gases emitted in the UK over a fiveyear period. Budgets must be set at least 12 years in advance to allow policy-makers,
businesses and individuals enough time to prepare. The CCC advises on the appropriate
level of each carbon budget. The budgets are designed to reflect a cost-effective way of
achieving the UK’s long-term climate change objectives. Once a carbon budget has been set,
the Climate Change Act places an obligation on the Government to prepare policies to
ensure the budget is met.
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The government has already legislated five carbon budgets, running from 2008 to 2032. The
Committee on Climate Change has reported that the first carbon budget (2008-12) and the
second (2013-17) have been met and the UK is on track to outperform the third (2018-22).
However, it is not on track to meet the fourth (2023-27) or the fifth (2028-32)59.
The Committee on Climate Change (CCC) will publish its recommendation on the level of the
Sixth Carbon Budget in December 2020. The Sixth Carbon Budget, required under the
Climate Change Act, will provide ministers with advice on the volume of greenhouse gases
the UK can emit during the period 2033-203760.
The UK government is committed to leading the world in tackling climate change by taking
vital steps to improve our own resilience. In January 2018, it published “A Green Future: Our
25 Year Environment Plan”61, which set out its comprehensive and long-term approach to
protecting and enhancing our natural environment in England. The 25 Year Environment
Plan62 recognises that in order to achieve its goals and improve the environment for future
generations, “mitigating and adapting to climate change is crucial”.
The most recent National Adaptation Programme (2018) sets out the set of actions that the
Government will be undertaking over the five-year cycle 2018-2023 to address the urgent
risks as identified by in the Climate Change Risk Assessment (2017), in order to make the
country more resilient to climate change.
The Climate Change Act also requires the UK Government to produce a UK Climate Change
Risk Assessment
(CCRA) every five
years. The CCRA
assesses current
and future risks
to and
opportunities for
the UK from
climate change.
The first UK
climate change
risk assessment,
together with its
supporting
evidence report,
Source: HM Government, “National Adaptation Programme 2018
was published in
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January 2012. The most recent (2017) Climate Change Risk Assessment report (CCRA)
outlines the UK and Devolved Governments’ views on the key climate change risks and
opportunities that the UK faces.
CCRA (2017) endorsed the six priority risk areas identified in the independent evidence
report by the Adaptation Sub-Committee63 where additional action is recommended in the
next five years:


from flooding and coastal change



to health and well-being from high temperatures



due to water shortages



to natural capital



to food production and trade



from pests and diseases and invasive non-native species

In response to the CCRA, the Climate Change Act also requires the UK government to
produce a National Adaptation Programme (NAP). The NAP covers England, while the
devolved administrations produce their own programmes and policies. The Act also gives
powers to the UK Government to require certain organisations to report on how they are
adapting to climate change. This is called the Adaptation Reporting Power.
More recently, the Government has introduced the Environment Bill 202064, to reinforce its
commitment to tackling biodiversity loss, climate change and environmental risks to public
health.
The Environment Bill65 is an extensive UK Government bill containing provisions about
targets, plans and policies for improving the natural environment; for statements and
reports about environmental protection; for the Office for Environmental Protection; about
waste and resource efficiency; about air quality; for the recall of products that fail to meet
environmental standards; about water; about nature and biodiversity; for conservation
covenants; about the regulation of chemicals; and for connected purposes.
This Bill was being considered by a Public Bill Committee but due to current circumstances
the sittings of the Committee have been suspended until further notice.
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The two main UK government departments responsible for climate change are:




Department for Business, Energy and Industrial Strategy (BEIS) – leading on policy for
reducing emissions (mitigation). BEIS is responsible for ensuring secure energy and
promoting action on climate change in the UK and internationally.
Department for Environment and Rural Affairs (Defra) – leading on domestic
adaptation policy (adaptation). Defra is responsible for developing the National
Adaptation Programme to address the risks set out in the most recent UK Climate
Change Risk Assessment.

The governments and assemblies of the devolved administrations (Scotland, Wales and
Northern Ireland) create climate change policy for their devolved area and help to
implement UK-wide policies. As well as being covered by the Climate Change Act, Scotland,
Wales and Northern Ireland have separate climate change policies.

3.2 UK Declaration and Vision
In May 2019, the UK became the first national government to declare an environment and
climate emergency.
Based on the latest scientific evidence on climate change such as the IPCC (2018) Special
Report on Global Warming of 1.5 °C, the Climate Change Committee (CCC) 66 considered the
“appropriate role of the UK in the global challenge to limit further temperature increases”
and recommended a new emissions target for the UK: net-zero greenhouse gases by 2050.
The report recommends that the new target be through UK domestic effort, without relying
on international carbon units (or ‘credits’) and that this target is only credible if policy to
reduce emissions are ramped up significantly across all levels and departments of
government. The policies must be designed with businesses and consumers in mind and
must be stable, long-term and investable. The CCC report also recommends that the HM
Treasury should undertake a review of how the transition will be funded and where the
costs will fall and should develop a strategy to ensure this is, and is perceived to be, fair
across society, with vulnerable workers and consumers protected.
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Published in May 2019

The CCC scenarios to reduce UK GHG emissions to net-zero highlight actions that individuals
and households can take to reduce their carbon footprints and contribute to the UK and
global goals such as the way they travel, in their home, what they eat and buy, look for
changes that they can make in their workplace or school to reduce emissions and support
their colleagues to make changes too and talk about their experiences and help to raise
awareness of the need to act and consider the wider impacts of their actions by for example
reducing their carbon footprints.

The CCC 2019 Net Zero vision includes:
• Resource and energy efficiency that reduce demand for energy across the economy.
• Some societal choices that lead to a lower demand for carbon-intensive activities, for
example reduced consumption of beef, lamb and dairy products, and an increase in
journeys being made by walking and cycling.
• Extensive electrification, particularly of transport and heating, supported by a major
expansion of renewable and other low-carbon power generation.
• Development of a hydrogen economy to service demands for some industrial processes,
• Carbon capture and storage (CCS) in industry, used with bioenergy (for GHG removal
from the atmosphere), and very likely for hydrogen and electricity production. CCS is a
necessity, not an option.
• Changes in the way we farm and use our land to put much more emphasis on carbon
sequestration and biomass production alongside improving the condition of natural assets
to enhance resilience and halt biodiversity loss. Enabled by healthier diets and reductions
in food waste, our scenarios involve a fifth of UK agricultural land shifting to tree planting,
energy crops and peatland restoration.
• Emissions removed from the atmosphere by trees, soils or engineered carbon removal
to offset residual emissions in sectors where low-carbon alternatives are limited
(predominantly aviation and agriculture.

3.3 UK Government Clean Growth Strategy
Achieving clean growth, while ensuring an affordable energy supply for businesses and
consumers, is at the heart of the UK’s Industrial Strategy. In its “Clean Growth Strategy”
published in 2017, the UK Government set out its proposals for decarbonising all sectors of
the UK economy through the 2020s. It explains how the whole country can benefit from low
carbon opportunities, while meeting national and international commitments to tackle
climate change67.
The UK Government sets out the potential to reduce emissions across every sector of the
economy and their policies and proposals to unlock the further savings as follows:







Improving Business and Industry Efficiency and
Supporting Clean Growth
Improving Our Homes
Accelerating the Shift to Low Carbon Transport
Delivering Clean, Smart, Flexible Power
Enhancing the Benefits and Value of our Natural
Resources
Leading in the Public sector

3.4 UK Climate Assembly
In June 2019, following the commitment to the new target for the UK to reduce its
greenhouse gas emissions to net zero by 2050, the Government announced plans to hold a
Citizens' Assembly on combatting climate change and achieving the pathway to net zero
carbon emissions. The Citizens' Assembly is designed to explore views on the fair sharing of
potential costs of different policy choices and is intended to provide input to future select
committee activity and will inform political debate and Government policy making. The
Climate Assembly UK is important because it is unique composition which mirrors that of
the UK population, with people from all walks of life taking the time to inform themselves
on complex issues, discussing the topics with experts and each other, and reaching
conclusions.
In January 2020, a randomly selected and representative group of 108 citizens, aged 16-79,
met in Birmingham to begin taking part in the UK’s first “climate assembly”. The
membership of the assembly was drawn from a larger group that responded to a
recruitment letter, four-fifths of which were sent to random UK addresses inviting adults in
the household to take part. One fifth of the recruitment letters were reserved for the UK’s
most deprived areas.
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The final membership was selected to be representative of the UK in terms of age, gender,
ethnicity, education, rural versus urban, geography and level of concern about climate
change.
Members met across six weekends in the first half of this year to hear “balanced, accurate
and comprehensive information” relevant to their task, from 47 speakers. This was followed
by facilitated discussions, before the assembly agreed on a set of recommendations decided
by vote for how the country should reach net-zero emissions by 2050. The assembly’s final
report containing over 50 recommendations for policy measures designed to meet the net
zero target by 2050 has now been just published in September 2020.

3.5 A District Council Context
To become a Carbon Neutral Council by 2030 will require Stroud District Council to work in
partnership with a wide range of partners and all the citizens of the area. The changes
required over the next 10years are, by and large, the changes required nationally and across
every other part of the UK to move to a low carbon economy.
In its latest progress report to parliament (June 2020), the Climate Change Committee
reported that local authorities can support key priorities identified in their Progress to
reducing emissions Report through:




Building community consensus on plans for decarbonising heating and delivering
retrofit across all housing tenures – social housing, council housing;
Transport planning, including providing high-quality infrastructure for walking and
cycling, provision of charging infrastructure for electric vehicles;
Putting in place plans to ensure local areas are resilient to the future impacts of
climate change.

The CCC is considering the positive role that Local Authorities, city regions and combined
authorities can play and expect to publish further advice on this as part of their work on the
Sixth Carbon Budget later this year. The Friends of the Earth has also published a 50-point
Climate Action plan for Councils68. However, in Gloucestershire there is a two tier system
with responsibilities split between County Council and districts.
In the report “Progressing Carbon Neutral 2030 (CN2030)” presented at the SDC
Environment Committee” in June 2019, SDC identified the following as the key changes
required over the next 10 years to become a carbon neutral district but these will need to
be tackled in partnership, particularly in areas for which the District Council has limited
authority.
I.

68

a complete shift to very low or zero carbon electricity generation, mostly renewable
and much of it decentralised;

Climate Action Plan for Councils, June 2020, Friends of the Earth

II.

III.

IV.
V.

VI.
VII.
VIII.
IX.

smarter and more flexible management of electricity demand, including storage, to
enable higher penetration of variable renewable generation and to optimise
electricity system operation;
huge reductions in energy demand by improving significantly the energy
performance of our buildings (across all sectors and all tenures) and the equipment
and processes within them;
decarbonisation of heat (i.e. stop relying on fossil fuel gas and oil) for buildings, hot
water and industrial processes;
dramatic steps to cut the carbon emissions of road transport by switching to walking,
cycling, efficient mass transport (not powered by fossil fuels) and a huge rise in the
use of electric vehicles;
ensuring new build developments achieve their full low carbon potential and
contribute effectively to a smarter energy system;
a dramatic reduction in emissions from agricultural food production and land use
a huge reduction in the generation of waste and a dramatic increase in low carbon
means of dealing with waste;
a dramatic increase in the capture of carbon particularly, but not necessarily
exclusively, through tree planting and land management.

4. UK GHG emissions
4.1 UK GHG in 2019
Latest provisional UK GHG emissions national statistics published by BEIS69 in 2020 as
shown below indicate that between 2018 and 2019, UK territorial greenhouse gas emissions
decreased by 3.6 per cent (16.2 MtCO2e), from 451.5 MtCO2e to 435.2 MtCO2e. Provisional
estimates in 2019 were 45.2 per cent lower than in 1990.
Provisional 2019 figures: Carbon dioxide emissions by sector and overall greenhouse gas emissions,
UK 1990 -2019

Source: BEIS (2020) Provisional UK greenhouse emissions national statistics, 1990-2019

As reported in the latest Climate Change Committee’s “Reducing UK Emissions Progress
Report”, the UK's domestic greenhouse gas emissions have fallen consistently since the
Climate Change Act was passed in 2008 and continue to fall, though progress towards future
carbon budgets remains off track70.
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https://data.gov.uk/dataset/9a1e58e5-d1b6-457d-a414-335ca546d52c/provisional-uk-greenhouse-gasemissions-national-statistics
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/875485/
2019_UK_greenhouse_gas_emissions_provisional_figures_statistical_release.pdf
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Committee on Climate Change (2020), Reducing UK emissions Progress Report to Parliament (June 2020)

Adapted from Committee on Climate Change (2020), Reducing UK emissions Progress Report to Parliament

In the CCC Progress report, 1990-2019 UK territorial greenhouse gas emissions are
presented in carbon dioxide equivalent units throughout.
The estimates present emissions on a “territorial” basis, so only include emissions which
occur within the UK’s borders. They therefore exclude emissions from UK businesses and
residents that occur abroad, including from international aviation and shipping, and any
emissions embedded within the supply chain of manufactured goods and services imported
into the UK (while including emissions that occur in the UK resulting from exported goods
and services).
In the period 2008-2019, overall territorial emissions have reduced by 30% while the
economy grew by 15%. The UK has the strongest record of emissions reduction in the G20
over the last decade, and over a longer period back to 1990.
Recent falls in UK emissions are dominated by policy-driven progress in the power sector.
While other sectors with weaker policies have made more limited progress, power sector
emissions fell 67% from 2008 to 2019.
The UK has reduced its greenhouse gas emissions faster than any other G20 economy over
the period 2008-2018 (Figure below).71 However, this progress must continue and extend
beyond the power sector to meet the net-zero emissions target.
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Percentage reduction from 2008- 2019

Emissions fell an average of 19.2 MtCO₂e each year from 2008 to
2018, and must fall on average 15.5 MtCO₂e each year from 2018 to
2050.
Relative GHG emissions of G20 countries (2008-2019)

4.2 UK GHG by sector
For the purpose of reporting, GHG emissions are allocated by BEIS into sectors as follows72:
Energy Supply: Emissions from electricity generation and other energy production activities
such as mining, refining and manufacturing fuels.
Business: Emissions from fuel combustion and product use in industrial and commercial
sectors, and F gas emissions from refrigeration and air conditioning in all sectors. Includes
industrial off-road machinery but not business-related transport emissions, which are
included in the Transport sector.
Transport: Emissions from road transport, domestic aviation, railways and domestic shipping.
Only includes emissions from vehicles and not from transport related infrastructure or from
air conditioning. International aviation and shipping emissions are not included in national
totals.
Public: Emissions from the combustion of fuel in public sector buildings, e.g. hospitals and
schools. Emissions from public transport are included in the Transport sector.
72

BEIS (2020), 2019 UK Greenhouse emissions, provisional figures

Residential: Emissions from residential properties, including from consumer product use.
Primarily consists of fuel combustion for heating/cooking, garden machinery, and fluorinated
gases released from aerosols and metered dose inhalers.
Agriculture: Emissions of greenhouse gases from livestock, agricultural soils (excluding carbon
stock changes which are included in the LULUCF sector) and agricultural machinery.
Industrial Processes: Emissions resulting from industrial processes, except for those
associated with fuel combustion which are included in the Business sector.
Land use, Land use change and forestry (LULUCF): Emissions/removals of CO2 from changes
in the carbon stock in forestland, cropland, grassland, wetlands, settlements and harvested
wood products, and of other greenhouse gases from drainage (excl. croplands and intensive
grasslands) and rewetting of soils, nitrogen mineralisation associated with loss and gain of soil
organic matter, and fires. Because the impact of biomass harvest on carbon stocks in
ecosystems is included in this sector, any emissions of CO2 from burning biomass (regardless
of the country of origin) are excluded from other sectors to avoid double counting them.
Waste Management: Emissions resulting from the treatment and disposal of solid and liquid
waste, for example from landfill, incineration and composting. Emissions from incineration
with energy recovery are instead reported in the Energy Supply sector and emissions from
residential composting are included in the Residential sector.

Carbon Dioxide Emissions by sector and other GHG (2019)

Energy (21 %)

Business (15%)

Transport (27%)

Public (2%)

Residential (15%)

Agriculture (1%)

Industrial processes (2%)

Waste Management (0.05%)

Land use, Land use change and forestry (-3%)

Other Greenhouse gases (19%)

Source: Latest provisional UK GHG emissions 2019 national statistics published by BEIS (The % are
rounded to the nearest integer)

4.3 UK Recommendations and A District Remit
As a council operationg at district level l it is not within our power to directly enact all the
measures required to reach carbon neutrality as illustrated by the following review of
recommendations for the UK from The Climate Change Committee (2020) progress report
on reducing UK emissions:


















By 2025, a full net zero policy package must be in place and working effectively.
By 2030-2035 almost all new investments (all new cars and heating systems) should
be zero carbon.
The sort of policy package targeted at the car and van markets must be extended to
other vehicles, including heavy goods vehicles.
The Government must set out a long-term approach to drive change in
manufacturing at the required scale and pace alongside a strengthening of UK
competitiveness.
Buildings (18% of 2019 emissions) – efforts to reduce emissions must be integrated
with efforts to improve safety and resilience of buildings (fire flooding and
overheating) Local authorities and network operators should be given key roles in
driving early progress and planning, backed up by the necessary resources.
Commercial buildings must also be addressed
Energy supply policy must reach beyond renewable power and address the
challenges faced as renewables take an ever larger share: how they will be
contracted, how the economic benefits of flexibility will be realised and how energy
supply resilience will be ensured.
Agricultural policy design must account for the challenges of the changing climate
and reflect wider environmental policy, including for biodiversity, to make the most
of potential synergies and avoid unnecessary trade-offs.
A policy framework is needed to achieve net-zero emissions by 2050s fo aviation.
The UK's airport capacity strategy should be reviewed in light of the net-zero target.
Action is also needed on non-CO₂ warming effects from aviation.
Shipping (3% of 2019 emissions must build on the Clean Maritime Plan to develop
incentives for zero-carbon ammonia & hydrogen supply chains.
Waste Policy needs to accelerate the move to a circular economy, with more
ambition on waste reduction, re-use and recycling during the 2020s, particularly in
England and Northern Ireland.
Regulation should be announced this year to ban landfilling of biodegradable waste
from 2025 across all UK nations. Emissions from waste incineration will also need to
be addressed.

National policy and legislation along the lines of this recommendation could supply a very
strong line of support to the District as it seeks to establish and maintain its 2030 aim.
Private purchasing and investments are clearly an area where the District council has limited
scope to make change and, in transport planning we can play our part as a partner in County
council decision making but do not have total control. Some of our biggest areas of

influence lay in the planning system but even this is ultimately governed at the National
Planning Framework level.
In most areas of action we will rely on effective partnership to make the difference we need
to our economy, infrastructure and services. Our own estates offer significant opportuntiy
for making improvements and demonstrator projects but the size of our estate limits the
potential for impact on the overall emissions total.

The seven key actions identified by the Environment Committee on 13th
December 2018 reflect this need for partnership and collaboration as key to the
success of the council approach.











To set out a Plan of Action, including clear targets and transparent
reporting, to develop District wide Locally Determined Contributions
to complement National Determined Contributions in line with the
Paris Agreement to limit global warming to 1.5C.
To include planning and support in the District for adaptation to the
climate change that is already happening.
To develop a strategy for Stroud District Council to play a leadership
role in promoting community, public and business partnerships for
this Carbon Neutral 2030 commitment throughout the District,
County and region.
To work with partner bodies across the county to ensure that the
climate emergency is adequately reflected in the development and
implementation of all county wide strategies and plans, including
Gloucestershire 2050, the Gloucestershire Industrial Strategy,
Gloucestershire Energy Strategy and Gloucestershire Transport Plans.
To investigate all possible sources of external funding and match
funding to support this commitment.
To work with key partner organisations within the County and region
to secure external funding.
To report back on an annual basis to Council on progress made.

5. Stroud District Council and Climate Change
5.1 Commitment to Climate change
Stroud District Council is unique by having become, in December 2015, the first local authority
in Europe to become Carbon Neutral in terms of its own operations. This was achieved by
ongoing activities of the Council dating back to the late 1990’s with updated programmes of
work and targets set by different administrations with strong cross political party support. In
November 2018 Stroud District Council has now set the target to become a Carbon Neutral73
District by 2030. However, Climate change has been part of the SDC’s policy agenda as early
as in the mid-1990s, with our first Environmental policy dating back to 1996, as shown
below74:

Climate Emergency was announced by the Stroud District Council Administration on 16th
November 2018 which pledged to “do everything within the Council’s power to make Stroud
District Carbon Neutral by 2030.
The Environment Committee at which this motion was approved was probably unique in the
history of Stroud District Council in terms of the number of local citizens attending the
meeting in support of the Council rather than in opposition of something the Council was
doing.
The Annual Budget and Satisfaction telephone survey asks both SDC residents and businesses
for their opinions on the Council’s priorities and progress on improving the environment. This
is a statistically robust survey carried out by an independent organisation. The 201975 survey
reaffirmed the past 5 years of outstanding results-87% residents and 90% of businesses
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Carbon neutral means that while some emissions are still being generated by a process/ building/area these
emissions are being offset somewhere else making the overall net emissions zero. This is different from Zero
carbon means that no carbon emissions are being produced from a product/service.
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From a presentation by SDC Councillor Simon Pickering, August 2020
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https://www.stroud.gov.uk/council-and-democracy/about-the-council/have-your-say/consultations/annualresidents-and-business-budget-consultation-survey-2019

agreeing our priority to ‘Help the community to minimise its carbon footprint adapt to climate
change and recycle more’.
Stroud District, in particular Stroud town, has a reputation for nurturing ecological
perspectives. Being the birth place of Extinction Rebellion and the Ecocide movement the
District has a well-established culture of activism and interest in environmental issues.
The council has a formal structure for cross-party collaboration on the climate and
ecological emergencies and includes Environment and Climate as a key work stream in the
delivery of COVID Recovery Strategy.
A partnership with Transition Stroud coordinates a growing forum of 18 community led
Climate Action Groups across the district that support communities to develop and deliver
activity at local levels and enables the council to keep in touch with their plans and ideas
and support where possible. In addition to this there is a very proactive voluntary and
community sector through which numerous climate, ecological and community focused
projects are successfully delivered.

5.2 Baseline Emissions
Establishing the current baseline emissions from the District and the major sources of these
of emissions provides a guide to where the council can have a direct effect, where the
District Council should focus its efforts and where the council will need to work in
partnership.
Stroud District Council has been monitoring the CO2 emission of its own operations since the
late 1990’s first using EMAS protocols and now using ISO 1400. Detailed data are available
since 2009 (https://www.stroud.gov.uk/environment/environmental-and-carbonmanagement).

During the period 01/04/2019 -31/03/2020, SDC was responsible for
the emission of 2119 tonnes of CO2.
Estimating total carbon emission from the whole of Stroud District is a more complex task.
There are number of measurements published that provide emissions data covering most
but not the emissions from the district. However, they do provide reasonable estimate and
good indication of the major sources of CO2 emissions. Baseline data are produced by Beis
on behalf of the UK Government on an annual basis. These are calculated using direct
emission from fuel use and an estimate for Carbon sequestration from land use within the
district. This gives a total figure 753 ktCO2e per annum which is equivalent 6.4 tonnes per
person in the district in 201776.
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https://www.gov.uk/government/collections/uk-local-authority-and-regional-carbon-dioxide-emissionsnational-statistics. The latest figures released by BEIS in June 2020 estimate the 2018 total territorial CO2
emissions to be 744 kt CO2.

This data has been reworked as part of the SCATTER project. This is part of a tool which
allows a local authority to develop a greenhouse gas inventory with associated carbon
reporting outputs. SCATTER is a collaboration between sustainability consultancy Anthesis,
Nottingham City Council, the Department for Business, Energy & Industrial Strategy, Greater
Manchester Combined Authority and the Tyndall Centre for Climate Change Research at the
University of Manchester to help local authorities assess, report on and ultimately reduce
the amount of greenhouse gas emissions produced in their area.
SCATTER provides local authorities and city regions with the opportunity to standardise their
greenhouse gas reporting and align to international frameworks, including the setting of
targets in line with the Paris Climate Agreement. Its use is free of charge to all local
authorities in the UK.77This includes data on emissions from solid waste, waste water
management, aviation, livestock and land use.

This gives a total figure for the whole district of 1,366 ktCO2e which
is equivalent to 11.6 tonnes CO2e per person (table & Figure below).
Sub-sector
Residential buildings
Commercial buildings
& facilities
Institutional buildings
& facilities
Industrial buildings &
facilities
Agriculture
On-road
Rail
Waterborne
navigation
Aviation
Off-road
Solid waste disposal
Wastewater
Industrial process
Industrial product use
Livestock
Land use
Total

77

Total tCO2e
237,579
36,923
116,907
72,420
14,813
543,826
7,626

-

1,360
62,472
3,487
13,034
7,370
26,893
0
282,581
60,349
1,366,941

https://scattercities.com/data/crf-reporting

However, these measurements do not take full account of the offshored emissions. A recent
report published in March 2020 by WWF78 ) which suggests that up to 45% of UK emissions
are from imported goods. Using this estimate would give estimated total for Stroud
District of 1,980 ktCO2e per annum or 16.8 tonnes CO2e per person per annum. This is
closer regularly quoted figure for the average emission per UK citizen of 15 tonnes CO2e per
person79.
Part of first action in the climate change motion is “to develop Districtwide Locally
Determined Contributions to complement National Determined Contributions in line with
the Paris Agreement to limit global warming to 1.5C.” These have been developed for all
local authorities by the Tyndall Centre80.

Stroud will exceed the recommended budget available
within 7 years from 2020. To stay within the
recommended carbon budget Stroud will, from 2020
onwards, need to achieve average mitigation rates of
CO2 from energy of around -13.6% per year.
For Stroud District to make its fair contribution to delivering the Paris Agreement's
commitment to staying “well below 2°C and pursuing 1.5°C” global temperature rise, then
an immediate and rapid programme of decarbonisation is needed.

5.3 Background Evidence
Stroud District Council’s Carbon Neutral Agenda is already embedded
in the Council’s Environmental Strategy and Local Plan Review.
This section provides the background evidence on key priority areas for 2030 Strategy and
hence the rationale for the proposed policies in the Action Plan.
5.3.1 Built Environment
In Stroud District, there are currently around 54,000 dwellings and 6,000 registered
enterprises. According to the latest local authority and regional carbon dioxide emissions
national statistics 2005-2018 released by the Department for Business, Energy and Industrial
Strategy81, both domestic and business sectors contribute equally to the total Stroud District
Carbon dioxide emissions.
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WWF (March 2020), “Carbon Footprint Exploring the UK’s contribution to Climate change”
https://www.noplanetb.net/
80
https://carbonbudget.manchester.ac.uk/reports/E07000082/
81
https://www.gov.uk/government/collections/uk-local-authority-and-regional-carbon-dioxide-emissionsnational-statistics
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With 12,760 new homes and up to 70 hectares of employment being planned in the
next 20 years, this is one reason the District’s energy demand will continue to rise.
The private rented sector which accounts for about 11.1% of all the Districts
dwellings. 73.8% are owner occupied. Since there is a correlation between wealth
and higher emissions it can be assumed that this sector holds great scope for impact
on the Climate Emergency challenge.
There are officially 3,300 listed properties of historic or architectural significance in
the District, which equates to over 4,500 individual structures and buildings, where
improvements to energy performance may be more difficult to achieve.
Energy Performance Certificates give a measure of standards and there is an
aspiration in the county that all homes should achieve at least ‘C’ grade (where A+ is
the highest rating). Data since 2008 indicates 62% of homes in the District are below
this standard but not every property is certified yet so this is probably a conservative
estimate.
Energy Performance Certificates for 1662 Businesses (about a fifth of those active
enterprises) since 2008 show that nearly 30% fall below the D standard that is
expected to be in place by 2030.
Just under 10% of households (4,715 homes) in Stroud District do not have sufficient
income to maintain their homes to healthy, comfortable temperatures. Data from
the Local Government Association indicates that the percentage of households in
fuel poverty in Stroud has, however, fallen from 2013-2018; with the percentage of
households in fuel poverty in Stroud being consistently lower than the average for all
the Local Authority Districts in the South West during that period.82

There is huge potential for carbon mitigation in the built environment. The Carbon Zero
Britain 2030 project advocates a 60% decrease in the heating demand of all residential
properties.
“Energy efficiency should be recognised as the ‘first fuel’”83, offering a win-win in terms of
lower emissions, lower energy bills and improved energy security”.
“Deep retrofit” also known as “whole house” approach to improve energy performance of
the built environment can reduce emissions by over 75%. A report “Scaling up Retrofit
2050”84 urges both national and local government to take the lead in encouraging and
supporting the necessary changes to scale up retrofit, including:
“Create clear, consistent policy objectives and a national programme for deep retrofit and
climate resilience, with an initial focus on social housing.”
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https://lginform.local.gov.uk/reports/lgastandard?mod-metric=2131&mod-area=E07000082&modgroup=AllDistrictInRegion_SouthWest&mod-type=namedComparisonGroup
83
https://www.iea.org/commentaries/energy-efficiency-is-the-first-fuel-and-demand-for-it-needs-to-grow
84
“Scaling up retrofit 2050” is published by the Institution of Engineering and Technology
in partnership with Nottingham Trent University

“Engage with the homeowners by identifying the best ways to discuss the benefits of deep
retrofit and developing trusted intermediaries to be a single point of contact for owners and
tenants.”

SDC already has a strong track record in the successful delivery of sustainable energy schemes
over 2 decades, most notably working as the lead authority in the Warm & Well Scheme in
partnership with six Gloucestershire district Councils, South Gloucestershire Council,
Gloucestershire County Council and Gloucestershire Clinical Commissioning Group (GCCG)
with our delivery partner Severn Wye Energy Agency. Since the scheme began in 2001, it has
offered energy efficiency advice and has supported in the installation of over 60,000
measures85. These have included loft insulation, cavity wall insulation, boilers, heating
systems, solar photovoltaics and solid wall insulation. SDC has also been involved in a number
of other schemes such as SDC Target 2050 programme; South West REIP Target 2050 and the
Pay As You Save (PAYS) Loans Scheme.
5.3.2 Energy
A report by the Centre for Sustainable Energy and Land Use Consultants for Stroud District
Council “Stroud District Renewable Energy Resources Assessment”86 identified that the
council has scope to ‘influence’ about 68%
of the district emissions but these figures
do not account for products consumed,
Source: Figure 3. Stroud District Renewable Energy Resources
Assessment
flights or motorway travel and the majority
of that 68% is under the direct control of
our citizens.
The annual expenditure on energy across
the District is considered to be £0.16 billion
per year. The majority of this is for energy
imported to our District and is therefore
lost to the local economy.
Only 12% of the electricity consumed in the
year is from renewable energy sources,
again, largely based outside the District.

There is currently around 71 MW of operational renewable electricity
generation across the district ; Saving of 20,314 t CO2 /annum.
The report provides an assessment of renewable and low carbon energy resources and
technologies (wind power, solar PV (ground-mounted), solar PV thermal (roof mounted),
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http://www.warmandwell.co.uk/about-us.html
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Published in November 2019

heat pumps, biomass fuel, hydropower and provides a summary of their technical potential
within the Stroud District.

Electricity and gas grids across the District are under considerable
constraint. This is a challenge for new generation developments that
need to utilise grid services.
1 in 19 homes (approx. 5% of all homes) have photovoltaic panels to generate their
electricity from sunlight; 590 (21% of all the homes in the district with panels belong to SDC)
of these installations are on houses owned by the council. A further 2 systems are in place at
our leisure centers and the District is also home to 2 commercial field generation sites.

82% of citizens surveyed view large scale renewable
energy systems in the District as a priority
SDC Annual Residents and Business budget survey consultation in 201987.

5.3.3 Natural Environment
Preserving our natural environment and increasing the resilience of our species are key
priority areas.
The District covers about 460km2 and about 50% of this is a nationally protected landscape –
the Cotswolds Area of Outstanding Natural Beauty. 80% of Stroud District is farmland, 11%
is natural, and 3% is defined as green urban. Only 6% of Stroud District is built upon.
Approximately 10% is woodland storing an estimated 24GtCO2e.
The total canopy cover88 for Stroud is 28.6%. Forest canopy cover, also known as canopy
coverage or crown cover, is defined as the proportion of the forest covered by the vertical
projection of the tree crowns (Jennings et al. 1999).89 It is a useful indicator of the extent of
tree presence across a city. Research suggests that even moderate increases in canopy cover
within cities can aid adaptation to the adverse effects projected under a changing climate 90.
A paper by Doick et al. (2017) assessing for the first time the canopy cover of 265 towns and
cities of England91 suggests “an average TCC of 20% should be set as the minimum standard
for most UK towns and cities”. “Species diversity and placing the right tree in the right place
87

https://www.stroud.gov.uk/council-and-democracy/about-the-council/have-your-say/consultations/annualresidents-and-business-budget-consultation-survey-2019
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https://urbantreecover.org/location/stroud/
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https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Canopy_cover
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Gill, S.E., Handley, J.F., Ennos, A.R. and Pauleit, S. (2007) Adapting Cities for Climate Change: The Role of the
Green Infrastructure. Built Environment, 33 (1), 115-133
91
Doick, Kieron & Davies, Helen & Moss, Joe & Coventry, Rob & Handley, Phillip & Vaz Monteiro, Madalena &
Rogers, Kenton & Simpkin, Phil. (2017). The Canopy Cover of England’s Towns and Cities: baselining and setting
targets to improve human health and well-being.

are, however, important considerations when planting to achieve a TCC increase as these
allow resilience to be built into the urban forest”.
Stroud District contains over 30 nationally and internationally protected wildlife sites. Some
of these, including Rodborough Common, Severn Estuary and the Cotswolds Beechwoods
are coming under increased recreation pressures from local population growth. There are
259 locally designated biodiversity and geodiversity sites across the District. Of these sites,
125 are currently defined as being in a positive condition.
Based on local open space standards, the development of 12,760 new dwellings over the
next 20 years will require the provision of 77 hectares of additional open space.
Much of the far west of the District adjacent to the River Severn, and its tributaries the River
Frome and Nailsworth Stream through Stonehouse, Stroud and Nailsworth as well as the
River Cam through Cam and Dursley are located within Flood Zone 3 and there are periodic
episodes of flooding.

5.3.4 Mobility
The latest local authority and regional carbon dioxide emissions national statistics 20052018 released by the Department for Business, Energy and Industrial Strategy show that
transport contributed close to around 40% of Stroud District carbon emission in 2018.
A recent report published as part of a series of evidence based policy briefings prepared by
the DecarboN8 Research Network and the Centre for Research into Energy Demand
Solutions for the Local Government Association92, sets out a framework of intervention
types which can be used to deliver the decarbonisation of transport:
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https://www.local.gov.uk/decarbonising-transport

Whilst the Stroud District Council does not have direct influence on the transport network
(which falls under the remit of the Gloucestershire County Council), SDC can take a number
of measures to directly affect behavioural and societal changes, which can accelerate “low
carbon movement of people and goods”.
Data from Background evidence paper undertaken by AECOM Limited on behalf of SDC for
our Draft Local Plan shows the following for the Stroud District93:
86% people own at least one car. This highlights the heavy car reliance and dominance of
the car in the area. Stroud District ranks in the top 25 local authorities in the country for
owning 3 or more cars.
Sparse, subsidised bus network. Journey time reliability on our roads and on public
transport is essential. Currently, the bus services are unreliable and infrequent, making it
difficult to make a whole journey by sustainable travel and unattractive in comparison with
private car use. There is a lack of services that run into the evening and service information
is not always readily available to everyone. A lack of rural bus services connecting to the
main towns can lead to social exclusion for those who do not have access to a car.
Majority of people travel to work by car. 75% of commuters in the Stroud District travel to
work by car. The average distance travelled to work is 17km, sometimes to areas outside of
the district, meaning that demand for motorised transport is high. However, 27% of people
travel less than 5km to work, of which two thirds of these people travel by car. These
shorter commutes could be encouraged to take active and sustainable mode of transport as
their first choice.
22% growth in rail users since 2010/11. The number of people using trains is growing in the
District. This is both an opportunity and a challenge to keep up with demand. Higher
frequency services will become increasingly important to meet growing demand, and access
to rail stations by sustainable modes will need to be improved.
Disconnected cycle network Stroud District has good access to the canal network, providing
a pleasant greenway for active travel journeys. The route surface varies in quality and parts
of the routes are not well connected to each other. The remaining cycle network is not
coherent and does not align well with natural desire lines to enable people to get to key
destinations. The area provides challenging topography, and it is recognised that not
everyone is able to walk and cycle, and therefore a reliable and accessible public transport
service is required.
Inclusive society. Stroud District is generally prosperous, and the least deprived in
Gloucestershire. However, there is large variance within the District, illustrated by Stroud
town centre. This area has the lowest car ownership in the District and the relatively
compact nature of the town and sustainable travel options allow people to move within the
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https://www.stroud.gov.uk/info/Stroud_Sustainable_Transport_Strategy.pdf

town centre without the need for a car. However, difficulties arise when people try to travel
further afield to access employment and education, or wider service and retail
opportunities. Roads within Stroud town centre are focused around the car, creating an
unfavourable experience for non-car users. Making streets and places more attractive and
work for people will provide economic benefits to the town centre.
12,760 new homes and up to 7,400 new jobs by 2040. Growth will lead to demand for
more movement, more trips on the transport network and contribute to congestion. More
people will need to walk, cycle or travel by public transport and significant upgrades to the
sustainable transport networks will be needed to unlock growth areas without potentially
substantial environmental impacts. The rural nature of the Stroud District will make it more
challenging for new development to not rely on the private car, and careful consideration
must be taken to enable sustainable travel to key destinations within the District .
The impacts of a growing population and increasing traffic and congestion will have to be
mitigated and with Gloucestershire currently meeting at least 85% of its energy needs (for
heating, power and transport) from fossil fuels, there needs to be a step change in way we
travel, including significant mode shift in combination with a dramatic rise in the use of
clean emission vehicles if GCC wants to fulfil its target for carbon reduction by 2030 and be
carbon neutral by 205013. Transport accounted for 36.6% of all CO2 emissions (per capital
tCO2) in Gloucestershire in 2017. This was below the national figure of 44.6%. Nationally,
transport accounts for 27% of all greenhouse gas emissions; road passenger cars account for
55%, HGVs 16.4%, LGVs 15.4% and buses 2.6%, as opposed to railways 1.5% (by source
2017).
A move towards a more sustainable transport network will not only reduce carbon
emissions, it will also reduce air and noise pollution and create a healthier and more
inclusive society. There is a challenge for Gloucestershire, as the number of non-car
households in the county is 17%, which is significantly lower than the national average of
26%. This reflects the county’s generally rural and affluent nature. As would be expected
from high car ownership, car and van travel is the predominant choice of travel to work
within Gloucestershire, making up 67% of the modal share.
The challenge for Gloucestershire will be to provide an inclusive transport network,
accessible for all, which acknowledges the rural nature of the County while providing
mobility for all age groups and abilities, including for households without access to a private
car (nearly 20% of Gloucestershire’s households).

5.3.5 Economy
As a key pillar of the UK’s Industrial Strategy and highlighted as one of four grand
challenges, clean growth has been targeted by national and local governments as an area of
economic opportunity.

Whilst technologies and services will evolve as the country moves towards 2050, the UK
Government currently defines the low-carbon and renewable energy economy as consisting
of the following industries94:
Low carbon and renewable energy economy sectors, and key subsectors

A recent report released by the Local Government Association provides an analysis of the
jobs that will be required for a net zero economy for England and looks at the role local
government could play working with industry to address the sector’s skills demand.
In 2017 there were 5,985 active enterprises in Stroud and this equates to 84.5 enterprises
per 1,000 working age population, which was higher than the county, regional and national
average and all districts except Cotswold. Micro and small enterprises employing 0-9
employees account for a large proportion of total enterprises (89.4%) in Stroud.
By way of example, some of the companies operating in the district include:
o
Renishaw PLC
o
Delphi Diesel Systems Ltd
o
CM Downton Ltd
o
Ecotricity
o
Dairy Partners
o
Gloucester Services (M5)
The largest business sectors within the district are, in descending order: Professional,
Scientific & Technical services (17.4%), Construction (11.0%), Retail (7.8%) whilst the largest
employers are in Manufacturing (18.9%), Health (9.4%) and Retail (8.5%).
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Local Government Association (2020), “Local green jobs- accelerating a sustainable economic recovery”,
Ecuity Consulting

Stroud has a notable employment base within manufacturing activities including electronic
manufacturing; food manufacturing; machinery manufacturing; and metal fabrication,
providing approximately 6,750 jobs in combination. Stroud also has high employment in the
sub sector of Electric power generation, transmission and distribution.
Stroud faces a number of economic development issues such as an ageing population, outcommuting, addressing the District’s carbon footprint, attracting more knowledge-based
industries and encouraging a highly skilled and well qualified working population.
The LEP (Local Enterprise partnership95) is seeking to establish Gloucestershire as a leader in
sustainable growth through a focus on the natural capital assets of the county and on ‘Clean
growth’ with clean, modern transport choices and better digital connectivity wherever you
live in the county.
Companies active in green technology are co-located alongside STEM learners at Berkeley
Science and Technology Park, creating exciting opportunities to develop and exploit
Gloucestershire’s green talent pipeline and benefitting from £10m investment by GFirst LEP.
Ecotricity are leading plans for a world-class low-carbon stadium and employment hub at
junction 13 of the M5. There is a high demand for industrial sites. The prime location for
demand is at J13 of the M5 and Stonehouse Business Park. Stonehouse is home to many
high-tech manufacturing businesses. Prime industrial values at Stonehouse are around
£6.50-7 per square foot.
Growth scenarios suggest an additional 60 to 70 hectares of employment land (offices,
industry, warehousing) will be required in the District in the next 20 years96.
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5.3.6 Waste
Defra figures show that Stroud district residents lead the way in England, putting out an
average of just 258.6kg of residual waste per household in 2017/18 and achieving a 61.2 per
cent household recycling rate - up a massive 15.7 per cent on the previous year. Nationally
household waste’ recycling rates, range from 17 to 65 per cent in 2018/1997.
The Javelin Park energy from waste facility at M5 J12 is estimated to deliver around
12,700tCO2 annual emission savings when operating at full capacity and exporting
electricity to the energy grid.
There are currently 84 operational waste water treatment facilities in Gloucestershire. The
two main sewage treatment works for Gloucestershire are located outside of Stroud at
Netheridge in Gloucester and Hayden to the south west of Cheltenham respectively.
Freegle stats for Stroud District 2020 state that >13 000 members have avoided 62.5 tonnes
of potential waste through rehoming, saving 31.9 tonnes of CO2.
Since an improved waste scheme was introduced in 2016, residual waste tonnages have
been cut by around 50%. The introduction of food waste collections now sees around 500
tonnes of food waste collected every month, producing enough gas to heat around 200
homes and 450 tonnes of fertiliser. In 2019/20 SDC recycled circa. 11,500 tonnes of
material, including 3,500 tonnes of glass.

5.3.7 Environmental Engagement of our community
A recent Government survey shows that there is increasing concern about Climate Change,
with 80% of respondents in the 2019 survey saying they were ‘very’ or ‘fairly’ concerned
about climate change. In March 2019, 80% of the public said they were either fairly
concerned (45%) or very concerned (35%) about climate change. This is the highest
proportion of overall concern since the survey started and is driven by an increase in the
proportion very concerned about climate change.”98
In Stroud, according to our latest annual budget consultation survey, 87% of the residents
survey rated “minimising carbon footprint/adapt to climate change/recycle more” as the
highest priority99. 90% of the business respondents rated minimise carbon footprint/adapt
to climate change/recycle more as a very high/high priority.
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