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Executive summary  

• Total direct energy consumption in Winchester District, after falling between 2005 

and 2013, has gradually increased from 3430 to 3490 GWh. In 2018 energy consumption 

was more or less equally shared between road transport and its use in buildings (gas, 

electricity, other fuels). In almost all sectors energy consumption has remained flat or has 

actually increased in recent years. 

• The greatest growth in fuel (energy) consumption in recent years has been shown by 

goods vehicles and especially by light goods vehicles i.e. vans, which increased in number by 

an astonishing 55% between 2005 and 2018. 

• The total emissions from Winchester District in 2018 were 819 thousand tonnes (kt) 

of carbon dioxide (or 617 kt omitting motorway emissions). 

• The greatest contribution to emissions since 2014 has been road transport whether 

or not emissions from motorways are included (480 or 278 kt, respectively). In 2018 

emissions from gas (154 kt) exceed emissions from electricity (141 kt) for the first time.  

• In 2018, when motorway emissions are excluded, the largest contribution to 

emissions came from cars (27%), domestic gas and electricity (27%), goods vehicles (17%), 

commercial electricity (14%) and other fuels (11%). Overall, road transport contributed 44% 

to the total (or 59% when motorway emissions are included). 

• Emissions from road transport, gas and agriculture decreased by less than 12% 

since 2005. Only electricity (down 59%; due to 88% decrease in coal used to generate 

electricity since 2012), other fuels (down 30%) and land use (LULUCF; 64% greater carbon 

sink) performed better.  

• Winchester District is not living up to its potential for exploiting renewable energy, 

principally solar PV and wind. If all approved installations were operational in 2020 the 

district could be generating 21% of the electricity it consumed in 2018. 

• The population continues to grow at around 1% per annum and, other things being 

equal, this inevitably drives up the demand for energy and the resulting emissions. 

• When the reduction in emissions caused by the decreasing carbon intensity of 

electricity is discounted it is clear that there has been no reduction in the district’s 

emissions from other sources since 2011. 

• It is abundantly clear that, at current rates of emissions, the target of the district 

becoming net zero carbon by 2030 is unachievable and even getting to net zero later this 

century will be very challenging. 
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Introduction 

In the last 12 months recognition of the damage being caused to the planet and its 

occupants by global heating has increased at all levels of global society. It is impossible to 

ignore the direct evidence of severe weather events, whether bush fires in Australia, 

Hurricane Dorian in the Bahamas and some coastal subtropical locations experiencing 

temperature and humidity conditions beyond the tolerance of the human body. Greta 

Thunberg, a 16-year old, addressed the UN in New York. COP 26 in Glasgow was delayed for 

a year which means valuable time may have been lost to further galvanise the international 

community to take stronger mitigating action. In the UK there was extensive flooding in 

large parts of northern England. Even so, Brexit, a general election and Covid-19 have 

distracted policy makers from making substantial progress on climate matters in spite of the 

widespread and significant actions of Extinction Rebellion, School Strikes for Climate and 

others. Closer to home, both Hampshire County Council and Winchester City Council 

declared climate emergencies. Their domains were not immune to the risk of flooding, 

fortunately avoided, or to the impacts on crops of heavy winter rains and summer droughts. 

Politics and the climate emergency are now seen almost everywhere as being inextricably 

linked. 
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Technical background 

A great deal of detail about the methodology and analysis of the local authority data on 

which this series of reports is based can be found in earlier reports1 and in an annual 

‘Methodology and guidance booklet’ published by the Department of Business, Energy and 

Industrial Strategy (BEIS).2 Since 2014, for simplicity and ease of assimilation, the data 

provided by the Department of Energy & Climate Change (DECC), and subsequently by BEIS, 

have been presented mainly as graphs with extended captions and some additional text as 

required. The data are first presented in terms of energy consumed and then in terms of the 

resulting emissions of the greenhouse gas carbon dioxide (CO2).  

Electricity consumption data, published in December 2019, are aggregated from individual 

meter readings for the period February 2018 to January 2019 (domestic meters) or January 

to December 2018 (non-domestic half-hourly meters); they have not undergone weather 

correction. Consumers using less than 50,000 kWh are classified as domestic, those over 

100,000 kWh are allocated to the non-domestic sector and the allocation of consumption 

between 50,000 and 100,000 kWh depends on other evidence such as the address.  

Gas consumption data, published in December 2019, are aggregated from individual meter 

readings for the period mid-May 2018 to mid-May 2019 and have undergone weather 

correction. Consumers using less 73,200 kWh are classified as domestic; some of these 

consumers may in fact be small businesses. 

Road transport fuel consumption statistics are modelled estimates, of where petrol or 

diesel, but not biofuel, LPG or electricity, were consumed and not where it was purchased, 

for calendar year 2018. The model estimates consumption by both vehicle type and by three 

types of road. These figures were published in June 2020. The BEIS booklet states “In terms 

of making historical comparisons for the road transport fuel consumption data, 2005 data 

(classed as National Statistics) should be used as the baseline year. This is due to the 

significant improvements in fuel consumption factors and detailed speed data, and hence 

 
1Whitmarsh, R.B. Greenhouse Gas Emissions in Winchester District (2007-2009): Estimates and Trends. 

WinACC, March 2011; Whitmarsh, R.B. Greenhouse Gas Emissions in Winchester District: Part II. Estimates and 

Trends (2005-2010). WinACC, September 2012; Whitmarsh, R.B. Greenhouse Gas Emissions in Winchester 

District: Part III. Estimates and Trends (2005-2011). WinACC, August 2013; Whitmarsh, R.B. Greenhouse Gas 

Emissions in Winchester District: Part IV. Estimates and Trends (2005-2012). WinACC, September 2014; 

Whitmarsh, R.B. Greenhouse Gas Emissions in Winchester District: Part V. Estimates and Trends (2005-2013). 

WinACC, September 2015; Whitmarsh, Bob. Greenhouse Gas Emissions in Winchester District: Part VI 

Estimates and Trends (2005-2014). A Summary. Winchester: WinACC, August 2016. Whitmarsh, Bob. 

Greenhouse Gas Emissions in Winchester District: Part VII Estimates and Trends (2005-2015). A Summary. 

Winchester: WinACC, September 2017; Whitmarsh, Bob. Greenhouse Gas Emissions in Winchester District: Part 

VIII Estimates and Trends (2005-2016). A Summary. Winchester: WinACC, November 3, 2018. Whitmarsh, Bob. 

Greenhouse Gas Emissions in Winchester District: Part IX Estimates and Trends (2005-2017). A Summary. 

Winchester: WinACC, November 3, 2019. 
2 https://www.gov.uk/government/publications/regional-energy-data-guidance-note . See Table 1 and pages 

13 (gas), 24 (electricity), 39 (road transport) and 43 (other fuels) for details. 
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the reliability of the road transport consumption estimates, since 2005 compared to the 

earlier datasets.”(ref.2) 

The statistics for the consumption of residual fuels, that is all non-gas, non-electricity and 

non-road transport fuels, are modelled estimates for calendar year 2017. They include 

consumption of petroleum products, coal, manufactured solid fuels and “renewables and 

wastes”. Fuel consumed by aviation, national navigation and heat sold are excluded. These 

figures were published in September 2019. 

Agriculture here includes petroleum-based fuels in the form of solid and liquid fuels, such as 

fuels used by off-road mobile machinery, and non-fuel emissions arising from urea 

application and liming of soils.3 

BEIS also note “On occasions, previously published data will need to be revised. These 

revisions are usually due to forecasted values being replaced with actual data, where actual 

figures were not available at the time of publication. Annual revisions are made to the road 

transport and residual fuels data.” Revisions have also been made to electricity and gas 

consumption figures. Consequently all graphs produced here, and the conclusions made 

from them, may differ in detail from those published in previous years. 

CO2 emissions can be estimated directly from energy consumption data by using appropriate 

conversion factors. Nevertheless, it is more convenient to use national territorial emissions 

data for different sectors, provided by BEIS in June each year, which have been 

‘disaggregated’, using digital modelling, on an end user basis down to local authority level.4 

These results now also include modelled emissions data for land use, land use changes and 

forestry (LULUCF) for six major categories involved (both sources and sinks) which were 

previously reported annually by the Centre for Ecology & Hydrology. 

However, it should be recognised that the emissions described here only relate to energy 

that is directly measurable (or metered) or which can be modelled adequately. These are 

often called direct emissions. Other indirect emissions, which are much harder to estimate, 

include those associated with food, drink, consumerism (including clothing, appliances and 

electronics), services and flights. This discrepancy undoubtedly occurs on a national scale 

since the UK creates indirect emissions by outsourcing the manufacturing of consumer 

items to countries with lower labour costs such as China.5 The same problem confronts 

those trying to estimate the total emissions within a local authority area, or even a 

 
3 Chapter 6 in NAEI report ‘ Local and Regional Carbon Dioxide Emissions Estimates for 2005–2018 for the UK’, 

12 June 2020. 
4 https://www.gov.uk/government/statistics/uk-local-authority-and-regional-carbon-dioxide-emissions-

national-statistics-2005-to-2018 
5 Agbugba, George. “Imported Carbon Emissions.” ONS report, 2019. 
https://www.ons.gov.uk/economy/nationalaccounts/uksectoraccounts/compendium/economicreview/octobe

r2019/thedecouplingofeconomicgrowthfromcarbonemissionsukevidence. 
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household, where the contributions from housing, transportation and food dominate.6 It 

has been estimated that direct emissions account for 30% of a UK household’s total 

emissions7 and, in another study, for as much as 50%.8  

 

Some of the emissions from indirect sources may lie overseas, for example in the 

manufacture of clothing or white goods made in Southeast Asia. It has been recognised for 

at least a decade that there is a substantial difference in developed countries between their 

territorial or production emissions, which are emissions from just within their territory, and 

their consumption emissions which are the emissions associated with all their consumption 

including imported goods. This difference is said to be growing with time.9  

 

Nationally this omission can be overcome by ensuring that in future the UK reports its 

consumption emissions as the Committee on Climate Change has recently suggested “High 

consumption emissions in the UK could be seen as a reason for the UK to go further on 

emissions reduction, since it has a larger impact on global emissions than its territorial 

emissions suggest.” They added “Consumption-based emissions were estimated to be 

around 70% higher than territorial-based emissions in 2016.”10 suggesting that direct 

emissions make up about 37% of the national total. 

 

 Attempts are being made to estimate some indirect emissions at the local authority level11 

and the Climate Commission of the University of Leeds has produced broad-brush estimates 

of production and consumption emissions at LA level. For example, they estimate that 

Winchester District’s consumption-based emissions in 2015 were around two million tonnes 

whereas the production emissions were half as much.12 

 

So, it is evident that the data on direct emissions presented here tell only part of the story 

and readers should be aware that significant indirect emissions have necessarily been 

ignored. In conclusion, it appears from the above that, as a rule of thumb, one can assume 

 
6 Druckman, Angela, and Tim Jackson. ‘Understanding Households as Drivers of Carbon Emissions’. In Taking 

Stock of Industrial Ecology, edited by Roland Clift and Angela Druckman, 181–203. Cham: Springer 

International Publishing, 2016. 
7 Capstick, Stuart, Irene Lorenzoni, Adam Corner, and Lorraine Whitmarsh. “Prospects for Radical Emissions 

Reduction through Behavior and Lifestyle Change.” Carbon Management, April 16, 2015, 1–17.  
8 Buchs, M., and Schnepf, S. “Who Emits Most? Associations between Socio-Economic Factors and UK 

Households’ Home Energy, Transport, Indirect and Total CO2 Emissions.” Ecol. Econ. 90 (2013): 114–23. Graph 

1;  
9 Peters, G.P., J.C. Minx, C.L. Weber, and O. Edenhofer. ‘Growth in Emission Transfers via International Trade 

from 1990 to 2008’. Proceedings of the National Academy of Sciences on line, no. 25 April 2011 (2011). 
10 Committee on Climate Change. ‘Net-zero: The UK’s Contribution to Stopping Global Warming’. London, UK, 

May 2019. 
11 Kuriakose, Jaise, Anderson, Kevin, Broderick, John, and McLachlan, Carly. “Quantifying the Implications of 

the Paris Agreement for Greater Manchester.” Manchester: Tyndall Centre, Manchester, March 2018 describe 

how they may be able to assign emissions from flights to the Greater Manchester authority. 
12 Leeds Climate Commissions at http://leeds.candocities.org/. BEIS data indicate total direct emissions of 934 

kt CO2 in 2015. 
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that direct emissions of Winchester District, which are the subject of this report, make up 

less than 50% of total emissions. 

 

Other data available at different geographical scales 

Energy data for the UK are available from BEIS at various geographical levels. Here I report 

energy consumption, as described above, at the level of Winchester District, one of 317 

local authorities in England. However, it is worth recalling that other, sometimes less 

complete, datasets are available at Super Output Area level right down to domestic 

electricity and gas consumption at full 6- or 7-character postcode level, albeit with some 

restrictions to prevent the assignation of consumption to individual dwellings. For example, 

Winchester District contains 14 Medium Super Output Areas (MSOAs) and 364 Lower Super 

Output Areas (LSOAs).13 It is also possible in principle to aggregate the lowest level, 

postcode data up to a higher level such as Winchester’s 48 parishes and 5 city wards.14 

 

Finally, another pertinent source of data is the many Energy Performance Certificates (EPCs) 

issued when buildings are bought or sold or there is a change in a lease or tenancy. There 

are almost 31,000 domestic EPCs and almost 2,000 non-domestic EPCs which are current in 

Winchester District. EPCs provide extensive data on the primary heating source, insulation 

and other relevant characteristics of buildings but not on the actual energy consumption 

which will depend on the lifestyle of the occupants. Display Energy Certificates (DECs) on 

the other hand, of which almost 1,100 have been issued since 2007, do provide energy 

consumption statistics for most public buildings such as schools, colleges and council 

buildings. They have to be renewed annually and can therefore provide a measure of 

progress over time. 

 

 

 

 

 

 

Energy consumption 

 
13 https://www.gov.uk/government/statistics/lower-and-middle-super-output-areas-electricity-consumption; 

https://www.gov.uk/government/statistics/lower-and-middle-super-output-areas-gas-consumption; 

https://geoportal.statistics.gov.uk/datasets/fe6c55f0924b4734adf1cf7104a0173e_0  
14 This was done as a separate activity in work paid for by Winchester City Council. 
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Electricity15 

 

 

 

Figure 1. Total annual metered electricity consumption in Winchester District 2005-2018 

from the ‘domestic’ and ‘commercial’ sectors. The ‘domestic’ sector includes some small 

businesses. Note that in 2018 the commercial sector, totalling 597.7 GWh, included 849 

half-hourly meter readings of the largest consumers who together used 282.4 GWh.16 The 

commercial sector used more than 1.6 times as much electricity as the domestic sector or 

about two-thirds of the total. This represents a 58% increase since 2016 in the number of 

half-hourly meters, possibly a sign of more careful monitoring of electricity consumption. 

The district’s average domestic consumption in 2018 was 3,830 kWh (3,650 kWh in 

England); this is 12.5% less than in 2017 even though total consumption barely changed. 

 
15 https://www.gov.uk/government/statistical-data-sets/regional-and-local-authority-electricity-consumption-

statistics 
16 https://www.gov.uk/government/statistics/lower-and-middle-super-output-areas-electricity-consumption 
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This appears to be due to an equivalent increase in the number of meters. The average 

commercial/industrial consumption per meter in 2018 was 59,587 kWh in Winchester 

District (but with no industry) and 65,252 kWh in England. 1 GWh = 1 million kWh. 

Figure 2. Relative changes in electricity consumption in Winchester District referred to 

2005. Note the difference from the figure reported in 2019 because BEIS revised some 

figures in January 2018. Although the domestic sector had reduced its consumption by 

8.9% by 2018, relative to 2005, progress has been relatively slow since 2013. The 

commercial sector failed to reduce its consumption at all up to 2014 but in 2018 remained 

7.9% less than in 2005. However in 2015 and 2016 a so far unexplained steep decline set in 

which was arrested in 2017. BEIS state that “These revisions are usually due to forecasted 

values being replaced with actual data, where actual figures were not available at the 

time of publication.”17 The district’s total electricity consumption had declined by only 

2.4% in 2014 relative to 2005, because of the dominant influence of the commercial 

sector, but since then has declined to 8.3% relative to 2005. 

Gas18 

It is estimated that in 2018 around 21% of the 52,260 households in Winchester District are 

not connected to mains gas.19 This figure rises to around 29% in the parishes outside the five 

Winchester city wards. 

Figure 3. Total annual metered gas consumption in Winchester District 2005-2018 from 

the domestic (defined as consuming less than 73,200 kWh) and commercial sectors. Thus 

the ‘domestic’ sector in the UK includes around 2 million small businesses. Note that in 

2018 the domestic sector used about 2.3 times as much gas as the commercial sector or 

just about seven-tenths of the total. Both domestic and commercial consumptions have 

 
17 Section 1.4 in https://www.gov.uk/government/publications/regional-energy-data-guidance-note 
18 https://www.gov.uk/government/statistical-data-sets/gas-sales-and-numbers-of-customers-by-region-and-

local-authority 
19 https://www.gov.uk/government/statistics/sub-national-estimates-of-households-not-connected-to-the-

gas-network. The number of households is determined from council tax statistics. 
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increased since 2016. The average domestic consumption per consumer in 2018 was 

13,817 kWh in Winchester District and 13,259 kWh in England. The average 

commercial/industrial gas consumption per consumer in 2018 was 399,109 kWh in 

Winchester District (but with no industry) and 653,652 kWh in England. Gas is used 

principally for domestic heating. Allowance has been made in these figures by BEIS for 

seasonal variations in temperature (weather corrected). 1 GWh = 1 million kWh.  

 

Figure 4. Relative changes in gas consumption in Winchester District referred to 2006 (the 

figure for commercial consumption in 2005 is suspect (Fig.3) and so 2006 has been used as 

the reference year). Note that although both sectors reduced their consumptions by 

similar proportions between 2006 and 2011 the commercial sector showed a strong 

increase in 2012 and 2014 but then dropped to match the domestic sector in 2015 and 

outperform it until 2017. The domestic sector has shown a relatively steep rise since 2015. 

Until 2017, the total gas consumption in Winchester District had barely changed since 

2011 but a steep rise, driven by the commercial sector, is evident in 2018. Nevertheless, 

total consumption had declined by 14.9% in 2018 relative to 2006.  

Road transport fuels20 

Data on the consumption of road transport fuels at local authority level is provided by BEIS 

for different classes of vehicle and for three types of road. This is particularly helpful in 

identifying the trends in consumption by different vehicle classes. Consumption of biofuels, 

LPG and electricity by road transport are excluded. The contributions from fuels used on 

different types of road is addressed later when considering emissions. Here I simply note 

that consumption of petrol and diesel together on the three road types (motorways, A-

 
20 https://www.gov.uk/government/statistical-data-sets/road-transport-energy-consumption-at-regional-and-

local-authority-level 
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roads and minor roads) in Winchester District was roughly in the ratios 5:4:3, respectively, in 

2018.  

Fuel consumptions reported here are modelled based on a variety of inputs. Fuel 

consumption factors, i.e. fuel consumed per kilometre, are based on a combination of 

published compilations of factors derived from vehicle emission test data from European 

sources and factors from industry on the fuel efficiency of cars sold in the UK. The sources of 

these factors changed in 2018 and consequently, together with other methodological 

improvements, all previous fuel consumptions modelled from 2005 up to 2016, as 

presented in earlier reports of this series, also changed.21 

 

Figure 5. Fuel consumption on all types of road by the main classes of road vehicle, which 

contribute 98% of the grand total, in Winchester District from 2005 to 2018. The total 

values have been halved for display purposes. Note that the units of consumption are 

tonnes of oil equivalent (toe; 1 toe = 11,630 kWh). The strong reduction in consumption 

by petrol cars since 2005 is only partly offset by an increase in consumption by diesel cars. 

Diesel cars actually started to show a significant reduction in growth in 2018 as sales 

dropped because of concerns around diesel emissions and air pollution.22 In 2018 fuel 

consumption by cars and goods vehicles was approximately in the ratio 8:5 representing a 

relative decrease in car consumption compared to 2017. 

 
21 Chapter 6 in https://www.gov.uk/government/publications/regional-energy-data-guidance-note published 

December 2018. 
22 https://www.bbc.co.uk/news/business-43655703  
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Figure 6. Trends in road vehicle fuel consumption on all types of road in Winchester 

District between 2005 and 2018. Since 2005 there had been minimal reduction in 

consumption by cars plus goods vehicles (dashed line). Total fuel consumption declined by 

6.8% from 2007 to 2013 but has since increased by 2.6%. However the figure illustrates 

that, by 2018, cars (mainly private vehicles) had more or less steadily reduced their 

consumption, relative to 2005, by 7.9%, even though their numbers increased by 15.5% 

since 2005.23 By 2018 all goods vehicles had actually increased their consumption by 

12.3% while their numbers, principally light goods vehicles, increased by an astonishing 

48% since 2005. It is hard to discern any overall trend in fuel consumption by goods 

vehicles up to 2012 but it has clearly increased substantially since then.   

 

Other fuels24 

The latest dataset for other fuels was released in September 2019. Readers may note 

changes in the estimates reported previously for years up to 2014 inclusive particularly for 

domestic coal, domestic solid fuel and bioenergy & waste. These were caused by changes in 

statistical methodology. Here the latest set of figures has been used for all years up to 2017. 

 

 
23 Pers. comm. from Thomas Parry, DfT, 1 February 2018 with additional data for 2017 and 2018 from Table 

VEH0105 https://www.gov.uk/government/statistical-data-sets/all-vehicles-veh01. 
24 https://www.gov.uk/government/statistical-data-sets/estimates-of-non-gas-non-electricity-and-non-road-

transport-fuels-at-regional-and-local-authority-level 
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Figure 7. Other fuels, sometimes called residual fuels, are defined as non-gas, non-

electricity and non-road transport fuels. They cover consumption of coal, petroleum, 

manufactured solid fuels and bioenergy and waste not used for electricity generation or 

road transport. The total annual consumption of other fuels in Winchester District (dashed 

line, amount halved for illustrative purposes) ranged between 31.4 and 37.1 thousand 

tonnes of oil equivalent (toe) between 2005 and 2017 and ended up 7.9% less in 2017 

than in 2005. Petroleum products, mainly industrial, domestic and agricultural, accounted 

for 73% of other fuels in 2017. Total petroleum products showed a small rise after 2014 

away from the previous long-term declining trend. The use of coal peaked in 2013 since 

when it has declined by 47% (it will be banned for domestic heating from 2023). In 2016 

the use of bioenergy and wastes, excluding electricity generation, ended up over two and 

a half times more than in 2005. It remained about 19% of the overall total in 2017. Data 

for 2018 are due to become available in September 2020. 

 

Energy savings and potential investment 

In 2017, buildings in the UK caused 19% of the UK’s CO2 emissions primarily from heating.25 

Therefore it is important to pay attention to the standard of thermal insulation of all 

buildings, old and new. Buildings that are bought or sold or are rented out under new 

agreements must have an Energy Performance Certificate (EPC) which allocates a building to 

a Band on a scale between A and G, where A is the best performing, according to a fuel cost-

based energy efficiency rating. In Winchester District there are well over 30,000 current 

domestic EPCs, representing about 59% out of a total of 52,260 households. There are 

 
25 https://www.theccc.org.uk/2018/09/10/cleaning-up-the-uks-heating-systems-new-insights-on-low-carbon-

heat/  
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almost 2,000 non-domestic EPCs as well. Fig. 8 contains histograms of 

CURRENT_ENERGY_RATINGs in EPCs, converted to a numerical Standard Assessment 

Procedure (SAP) score, for domestic properties in the 47 parishes and 5 city wards of the 

district (2017 figures). It shows that 60% and 53%, respectively, of properties with EPCs fall 

below Band C yet the government’s stated ambition is for all retrofitted homes to reach EPC 

band C by 2035.26 

 

Figure 8. Histograms of CURRENT_ENERGY_RATING in EPCs for domestic buildings in 47 

parishes (left) and 5 city wards (right) of Winchester District. 

Thus it is interesting to consider what is spent by Winchester District homeowners each year 

on electricity and gas and how a small proportion of this figure might be re-invested in 

energy saving or renewable energy activities.  

 In 2018 domestic consumers in Winchester District used 225.6 GWh (3,830 kWh/meter) of 

electricity and 571.4 GWh (13,817 kWh per meter) of gas. The average prices in 2018, 

including standing charges and VAT, were 18.13 p/kWh for electricity and 4.05 p/kWh for 

gas  in SE England.27 Thus the total outgoings spent on domestic energy consumed in 

Winchester District, but omitting heating oil, LPG and biofuels, were on the order of £40.9 

million for electricity and £23.1 million for gas making a total of £64 million. If only 2% of 

this figure could be diverted each year to a communal fund that would free up £1.3 million 

which could be spent annually on energy saving in the worst performing homes or on 

community energy projects. 

Carbon dioxide emissions 

Estimated national emissions from all domestic, commercial, industrial and agricultural fuel, 

gas and electricity use, as well as emissions associated with road transport and land use 

 
26 Anon (CCC). “UK Housing: Fit for the Future?” London: Committee on Climate Change, February 2019, page 

61. 

27 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/766793/

QEP_Tables_Q3_2018.pdf 
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change (LULUCF), are reported by BEIS for each calendar year.28 National emissions, by end-

user, are disaggregated, sometimes using additional data, to estimate CO2 emissions in local 

authority areas.29 Emissions from international shipping and international and domestic 

aviation are excluded. Emissions data are given for carbon dioxide (CO2) only. 

 

This report has used 2005 as the base year for presenting trends in the district’s statistics. 

The reason is that the pre-2005 statistics are described by DECC/BEIS as ‘experimental’; they 

are not necessarily consistent with post-2004 statistics.  

 

In the last year the most significant improvements to the dataset were to estimates of 

emissions from the LULUCF sector which are now reported alongside the other emissions 

data. More details can be found in ref. 28. 

 

However, some road transport emissions are attributed to motorway traffic. Motorways 

falling within Winchester District are the M3 and a very short section of the M27.  

Notwithstanding that these two motorways provide several access points (junctions) to and 

from the district it can be argued that a large but unknown proportion of these motorway 

emissions are the result of vehicles in transit through the district and should not be 

attributable to the district.30,31 On the other hand it can equally be argued that a possibly 

smaller number of vehicles from Winchester District will cause emissions on other 

motorways outside the district. It is also possible that the existence of motorways in the 

district will cause fewer vehicles to travel on local A-roads. Eventually all emissions have to 

be attributed to actual vehicles from somewhere and so the suggestion of entirely ignoring 

motorway emissions breaks down other than when a local authority wishes to consider 

what it can do to influence emissions solely within its remit (motorways fall under the remit 

of the Highways Agency). Therefore, to address the latter situation, road transport 

emissions that exclude motorway traffic are also presented here. However, in practice 

whether to include or exclude motorway emissions will depend on the context. No attempt 

is made to estimate the actual proportion of motorway vehicles ‘passing through’ the 

district. 

 

 

 

 
28 All the data in this section come from the latest version at https://www.gov.uk/government/statistics/uk-

local-authority-and-regional-carbon-dioxide-emissions-national-statistics-2005-to-2018 (downloaded in June 

2020). Email from Georgina Smalldridge, BEIS (1/7/2020) confirmed calendar year reporting. 
29https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/894790

/local-authority-co2-emissions-technical-report-2018.pdf 
30 This is the principle formerly applied by DECC in calculating CO2 emissions within the scope of influence of 

Local Authorities, see page 21 in ‘Local authority carbon dioxide emissions estimates 2014’, 30 June 2016, BEIS.  
31 For example, goods vehicles and cars travelling to/from the ports of Southampton and Portsmouth from/to 

London and the Midlands. 
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Electricity 

 

Figure 9. Total electricity emissions in Winchester District varied between 340,000 tonnes 

in 2005 and 141,000 tonnes CO2 in 2018. Both commercial and domestic emissions had 

decreased by 58-59% by the end of 2018. Emissions from both sectors followed a similar 

pattern largely driven by the annually decreasing conversion factor.32 A major contributing 

factor has been a 88% decrease in the amount of coal, a relatively ‘dirty’ fossil fuel, used 

to generate electricity since 2012.33  

 

Gas 

 

 
32 https://www.gov.uk/government/collections/government-conversion-factors-for-company-reporting 
33 https://www.gov.uk/government/statistics/digest-of-united-kingdom-energy-statistics-dukes-2013-printed-

version-excluding-cover-pages, Table 5.4. 
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Figure 10. Total gas emissions in Winchester District varied between 175,000 tonnes in 

2006 and 140,000 tonnes CO2 in 2014 (the 2005 figure for the commercial sector is suspect 

and is ignored here). Commercial emissions increased in 2018 showing a decrease since 

2005 of just 5.2%, whereas domestic emissions decreased by 14.3%, over the period. Total 

emissions ended 11.8% lower in 2018 than in 2006. Gas is used principally for domestic 

heating. Allowance has not been made in these figures by BEIS for seasonal variations in 

temperature yet the 8.6% upturn in total gas emissions in 2018 is hard to explain because 

the winter of 2018-2019 was not particularly cold.34 

Road transport 

Emissions from road vehicles in local authority areas are calculated by Ricardo using end-

user CO2 factors which account for emissions from the production and processing of fuels as 

well as their combustion. The conversion factors for petrol and diesel engines are 3.078 and 

3.187 tonnes CO2 per toe gross.35 

 

Figure 11. Total annual road transport emissions in Winchester District varied between 

511,000 tonnes in 2005 and 480,000 tonnes CO2 in 2018 with a minimum of 453,000 

tonnes in 2013. Emissions in 2018 were 6.2% less than in 2005 even though the total 

number of vehicles of all sorts had increased by 18.4% since 2005.(ref.22)  There was a 

slow but steady decline in emissions after 2007 but since 2013 there has been a slight 

upturn in emissions which was halted in 2018. The dashed line represents emissions when 

vehicles on motorways in the district, which account for around 42% of the total, are 

excluded. Note that the emissions data reported by BEIS are only allocated to a class of 

road and do not distinguish commercial vehicles from domestic vehicles. 

 
34 https://www.metoffice.gov.uk/research/climate/maps-and-data/uk-temperature-rainfall-and-sunshine-

time-series 
35 Table 11 in  NAEI Report, ‘Local and Regional Carbon Dioxide Emissions Estimates for 2005–2018 for the UK’, 

28 May 2020. 
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Other fuels 

 

Figure 12. Total annual emissions from the consumption of other fuels, less agriculture, in 

Winchester District from 2005 to 2018 varied between 98,000 and 69,000 tonnes CO2. 

Total emissions in 2018 were 29.8% less than in 2005. Emissions from the commercial 

sector declined by 34.4% whereas emissions from the domestic sector declined by 23.3%. 

The emissions in the commercial and domestic sectors more or less levelled off in recent 

years. Emissions from the consumption of fuels in agriculture, which were described 

earlier, have remained between 18,000 and 21,900 tonnes CO2 since 2005.  

Land-use, land use change and forestry (LULUCF) 

Land acts as a source of CO2 emissions or as a sink for carbon. Modelled emissions statistics 

for LULUCF in the UK are presented each year in a report by the Centre for Ecology and 

Hydrology (CEH).36 BEIS now report emissions for those categories within the UK which emit 

or remove in excess of 300 kt of CO2 annually. In Winchester District the principal carbon 

emitting or sequestering categories identified by the CEH are Forest, Cropland, Grassland 

and Settlements. The category of Harvested Wood Products is not included in the local 

authority estimates because of insufficient data. 

The two largest carbon sinks in the district are forest land and grassland soil. However the 

increasing sink effect of forests reflects the situation in England as a whole, disaggregated 

down to local authority level according to historical records of tree planting in the district, 

and not to any particular recent activity in the district.37  

 

 
36 Clilverd, Hannah, Buys, Gwen, Thomson, Amanda, Malcolm, Heath, Henshall, Paul, and Matthews, Robert. 

“Mapping Carbon Emissions & Removals for the Land Use, Land Use Change & Forestry Sector: Report Based 

on the 1990-2018 Inventory.” Penecuik: Centre for Ecology & Hydrology, May 28, 2020. 
37 Personal communication Gwen Buys, CEH, 13 July 2020. 
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Table 1. LULUCF data for principal sources and sinks in Winchester District in 2018 in order 

of their contribution to carbon emissions (sinks appear as negative values). Sectors with 

emissions of less than 0.4 thousand tonnes C have been omitted. Data from CEH.38 

  

It should be noted that the figures in Table 1 are modelled estimates with uncertainties in 

the range 35-50% for CO2 in 2018. Additional uncertainty is associated with disaggregating 

the dataset to LA scale. A full uncertainty analysis of this procedure has not been carried 

out, however, it is estimated that the uncertainty in the disaggregation process is in the 

range of 20-30 %. (ref.36).  

 

 

Figure 13. Cropland has had a net positive impact on emissions, although slightly declining 

by 10%, since 2005. The contribution from settlements has been a slight growth of 3.5% in 

 
38 Personal communication Gwen Buys, CEH, 3 July 2020. 

Category of source Thousand 

tonnes C 

Thousand 

tonnes CO2 

UK map 

in ref.36 

Forest land -16.13 -59.14 Fig.3 

Grassland soil -10.27 -37.66 Fig.4 

Cropland (cropland management soils) -0.41 -1.50 Fig.10 

Cropland (drainage of histosols) 0.41 1.50 Fig.5 

Land converted to grassland (non-forest) 0.91 3.34 Fig.6 

Settlement, soil 5.94 21.78 Fig.4 

Cropland, soil 5.98 21.93 Fig.4 
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emissions since 2005. However, the effects of croplands and settlements are more than 

offset by the growing removal of carbon by forest lands, in particular, and, to a lesser 

extent, by grassland. The net effect of LULUCF (dashed line) has been a year on year 

increase in carbon removal from 2005 until 2018. The net total attributable to all LULUCF 

stood at -13.39 kt of carbon (-49.1 kt of CO2) in 2018.  

The modelled net sequestration of carbon by land is a significant and growing, although still 

relatively small, contribution to the overall carbon footprint of Winchester District. In 2018 

it represented 8% of the total when motorway emissions are excluded. These figures 

emphasise the importance of caring for soils and forests in mitigating the climate 

emergency. Greater attention needs to paid to biocarbon stocks in existing soils and new 

stocks must be created.39 In Winchester District there is still space for planting trees to meet 

the Committee on Climate Change’s recommendation that, to meet the government’s net 

zero carbon target by 2050, forest cover in the UK is increased from 13% to 17% by 2050.40 

Summary statistics for Winchester District 

 

Table 2 summarises CO2 emissions in Winchester District in 2018 and 2005. 

 

Table 2. Summary of direct emissions for Winchester District published by BEIS for the years 

2005 and 2018 and changes over the period. 

 

 

 
39 Anon (Defra). “Advice on Using Nature Based Interventions to Reach Net Zero Greenhouse Gas Emissions by 

2050.” London: Natural Capital Committee, April 2020. 
40 ‘Land use: Policies for a Net Zero UK’, Committee on Climate Change report, January 2020. 

Sector Sub-sector Emissions in 

2005+++ 

(kt CO2) 

Emissions in 

2018 

(kt CO2) 

Decrease 

2005-2018 

Electricity domestic 129.2 53.0 59% 

 commercial 210.8 87.5 58.5% 

Gas* domestic 125.8 107.8 14.3% 

 commercial 48.8 46.3 5.2% 

Road transport++  511.1 (290.9) 479.6 (277.8) 6.2% (4.5%) 

Other fuels domestic 41.4 31.7 23.4% 

 commercial 56.9 37.4 34.3% 

Agriculture  21.9 20.1 8.2% 

LULUCF (net)  -29.9 -49.1 64.2% 

Miscellaneous transport**  4.8 4.7 2.1% 

     

Domestic subtotal+  296.3 192.5 35.0% 

Commercial subtotal+  345.7 171.2 50.5% 

     

Total Direct Emissions++  1121 (901) 819 (617) 28.8% (33.7%) 
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* gas figures for 2006 (see caption to Fig.10) 

** diesel trains, inland waterways, heritage railways etc. 

+ electricity, gas and other fuels; excluding road vehicles     

++ emissions that exclude vehicles on motorways are given in brackets. 

+++ some figures for 2005 differ slightly from earlier reports in this series as a result of 

revisions made by BEIS. 

Total emissions in Winchester District fell gradually from 2005 until 2013 and slightly faster 

since then (Fig.21). By the end of 2018 they were 28.8% down, relative to 2005. This is 

because electricity emissions decreased sharply from 2012 aided, at least in part, by the 

government’s policy of closing coal-burning power stations used to generate electricity, and 

possibly because the demand for domestic space heating using gas has declined by 14% in 

the last decade.41  

 

 

Figure 14. CO2 emissions in Winchester District from 2005 until 2018 illustrating the 

relative contributions of different sectors and the almost constant emissions from most 

sectors. In 2018 road transport (even excluding motorways) makes by far the largest 

contribution. Gas remained approximately constant whereas electricity declined rapidly 

and in 2018, for the first time, its emissions were less than those of gas. 

 

 
41 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/729395/

Ch4.pdf, Chart 4.5, Table 4.1. 
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Figure 15. Relative emissions in Winchester District from 2005 (gas from 200642) until 2018 

illustrating the performance of different sectors. Since 2005 there has been a slight 

downward trend in emissions from gas and electricity with the latter showing a sharp 

decrease since 2013. There was a steady decrease in emissions from road transport 

excluding motorways (from 2007) but this reversed after 2013; the decrease in relative 

emissions from all road transport, including motorways, hardly differs from the curve 

presented here (Fig.11). There was also a steady decrease in emissions from net LULUCF, 

and from other fuels (excepting 2010) until 2012 since when there has been no clear 

trend. Agriculture fuels similarly have shown no clear trend since 2007.  Gas emissions, 

unlike gas consumption figures (Fig.4), have not been corrected for seasonal temperature 

differences and so they fluctuate from year to year. 

The next three figures present emissions from Winchester District in different ways 

including the influence of motorway traffic and the relative contributions from the domestic 

and commercial sectors. 

 
42 Although gas emissions decreased by 6.8% from 2006 to 2013 gas consumption actually decreased by 18.8% 

(Fig.4). The reason, according to DECC, is that a) gas consumption data, unlike emissions data, are weather-

corrected (smoothed) over a 17-year trend and b) the gas conversion factor (g CO2/kWh) increased by 15%. 

Pers. comm. Georgina Eaton, DECC, 15 October 2015. 
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Figure 16. The split of CO2 emissions in Winchester District in 2018 based on figures given 

in Table 2 including motorway emissions. Percentages relate to the total net emissions of 

819 kt CO2. Note the predominant influence of road transport (59%), which is sub-divided 

according to the type of road where the modelled emissions occurred.  Other large 

contributions came from domestic electricity and gas (20%) and commercial electricity 

(11%). The small vertical rectangle in transport denotes diesel trains and other 

miscellaneous transport sources and the horizontal orange rectangle (bottom right) 

denotes agriculture. Note that because LULUCF is a sink of -49.1 kt CO2 (i.e. net negative 

emissions) it cannot be displayed on this treemap chart; if it was it would occupy the same 

area as commercial gas (6%). 
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Figure 17. The split of CO2 emissions in Winchester District in 2018 based on figures given 

in Table 2 when emissions from vehicles on motorways are excluded. Percentages relate 

to the total net emissions of 617 kt CO2. Note the predominant influence of road transport 

emissions (44%), even when motorway emissions are excluded. Approximate 

contributions of emissions from cars and goods vehicles were estimated in proportion to 

their consumption of fuel and the conversion factors used by Ricardo (page 15). The 

smallest transport rectangle denotes emissions from diesel railways and other 

miscellaneous transport sources. Other large contributions came from commercial 

electricity (14%) and domestic electricity and gas (27%). Note that because LULUCF is a 

sink of -49.1 kt CO2 (i.e. net negative emissions) it cannot be displayed on this treemap 

chart; if it was it would occupy the same area as commercial gas (8%). 

 

Figure 18. The split of CO2 emissions in Winchester District in 2018 based on figures given 

in Table 2 when emissions from vehicles on motorways are excluded. Percentages relate 

to the total net emissions of 617 kt CO2. Emissions have been divided between the 

domestic sector, including all cars, and commerce which contribute in the ratio 6:5 

although some cars may be used for commercial purposes. 

The above figures demonstrate very clearly, even when emissions from motorway traffic are 

excluded, the huge contribution of road transport (44%), and of cars (27%) in particular, to 

the district’s emissions. They are followed at some distance by Domestic gas (18%) and 

commercial electricity (14%). The contribution from the domestic sector, when all cars are 

included, only slightly exceeds that of the commercial sector. 

Renewable energy 

Because greenhouse gas emissions naturally reduce as low carbon renewables contribute 

more energy in the form of electricity or heat it is appropriate at this point to make some 

reference to renewable energy. As coal-burning power stations have been closed in recent 
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years so the UK has come to depend more on electricity generated from renewable sources, 

such as wind and solar but also biomass, and nuclear. On 10 July 2020 the UK had gone for 

three months without burning any coal to generate electricity.43 In the last 12 months 

records around the number of days on which only renewable energy was used to generate 

electricity in the UK have also been broken. 

Hampshire is one of the sunniest counties in England and therefore there is a relatively high 

density of domestic photovoltaic (PV) installations. It ranks eighth among counties in terms 

of installed PV capacity.44 At the beginning of 2020 there were 2,139 domestic PV 

installations in Winchester District with a capacity of 8,404 kW but these installations 

represent only around 4.1% of all households.45 

Both Hampshire and Winchester District have a disappointing record in developing 

renewable energy at a scale larger than domestic properties. In 2016 Winchester District 

was ranked 47 out of the 348 LAs in England and Wales in terms of its 94.6 MW maximum 

output from all forms of renewables. But it ranked only 116 in terms of its renewables 

providing just 12% of all the electricity it consumed.46 

A database operated under the auspices of BEIS contains the larger schemes in Winchester 

District with a total potential generating capacity, omitting battery storage which doesn’t 

create new low-carbon energy, of 103.2 MW (Table 3). The total generating capacity has not 

increased in the last 12 months. However, in addition an application to build a battery 

storage facility in Wickham with a capacity of 49 MW has been lodged with, but not yet 

approved by, Winchester City Council. 

Adding the generating capacity of domestic PV installations gives a total of 111.6 MW for 

2020.  In theory, once operational, the total PV installations could deliver 123.7 GWh 

electricity or 21% of the district’s consumption in 2018. 

An update of a review conducted by WinACC’s Renewables Group in December 2015 also 

identified 6.6 MWp of medium commercial and domestic solar PV installations in the district 

so the total installed capacity today could be at least 118 MWp potentially delivering 130 

GWh of electricity.47 On the other hand a thorough review in 2012 of the potential for 

renewable energy in the district noted that there was the potential for installing up to 216 

MWp solar PV capacity on the roofs of buildings plus 69 MW from onshore wind turbines.  

Clearly this potential should still exist and needs to be exploited as one means of reducing 

emissions from the use of electricity from the national grid. 

 
43 https://gridwatch.co.uk/ 
44 https://www.green-alliance.org.uk/resources/solar_leaguetable.png 
45 https://www.gov.uk/government/statistical-data-sets/sub-regional-feed-in-tariffs-confirmed-on-the-cfr-

statistics 
46 https://renewablelocator.green-alliance.org.uk 
47 MWp refers to the maximum DC output from photovoltaic panels. 
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Table 3. Summary of large renewable installations in Winchester District as at June 2020.48 

Type Capacity (MW 

electricity) 

Location Status 

Anaerobic digester 6 Sparsholt College Awaiting construction 

Battery storage 2 Sparsholt College Awaiting construction 

Battery storage 10 Salters Lane, 

Winchester 

Awaiting construction 

Solar PV 5.8 Shedfield Operational 

Solar PV 12 Bishop’s Sutton Operational 

Solar PV 48 Southwick Estate Operational 

Solar PV 6.4 Hursley Operational 

Solar PV 12 Bishop’s Waltham Operational 

Solar PV 3 Waltham Chase Operational 

Solar PV 10 Titchfield Awaiting construction 

 

Population growth 

It is often overlooked that population has an impact on greenhouse gas emissions. However,  

as is implied by Fig.19, the growth in population of Winchester District since 2005 will have 

had an important bearing on the consumption of energy and consequently on emissions. 

This is hardly surprising because as more people live in the district they create a greater 

demand for energy which, in turn, until they are supplied with low-carbon energy for 

homes, travel or the workplace, will lead to an increase in emissions. It is also for this reason 

that this report avoids presenting per capita emissions because what counts in determining 

global heating is the absolute amount of CO2, and other greenhouse gases, emitted into the 

atmosphere. 

 

 

 
48 https://www.gov.uk/government/publications/renewable-energy-planning-database-monthly-extract 
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Figure 19. Mid-year population estimates for Winchester District from 2005 to 2017.49 On 

average the population grew by 0.95% p.a. over the period. There was a marked slowing 

down of population growth in 2017 and 2018. 

There are two likely reasons for the increase in the district’s population; people moved into 

the area to live in newly built accommodation (the district has a government imposed target 

to build 12,500 dwellings by 203150) and/or there has been a trend towards larger families 

i.e. an increase in the birth rate. The first hypothesis is supported by the 8.7% increase in 

the number of households between the censuses in 2001 and 2011 (which almost exactly 

matches the 8.9% increase in population in the same period) assuming no reduction in the 

average size of households.51 The second hypothesis does not stand up to examination. 

Although the actual number of births per year followed an upward trend from 2005 to 2013 

it declined thereafter; further, the annual number of births per 1000 of the population 

followed a downward trend from 2005 to 2013 and fell even more steeply, by about 10%, 

between 2013 and 2016.52 

 

Whether and when it will become socially acceptable, and even achievable, to stabilise the 

district’s population is yet one more problem associated with the climate emergency. Time 

will tell but there are some young people who have decided already not to have children for 

that very reason or at least to restrict the number of their children. 

  

Discussion 

Here I demonstrate that Winchester District needs to take urgent action to reduce the 

carbon footprint of its direct emissions, in line with the national target and a target which it 

has set itself. 

First, the consumption of energy fell by 11% between 2005 and 2011 mainly because of 

falling consumption of natural gas and domestic and industrial petroleum products 

(including heating oil).  However, we can also see that since 2013 it has grown again by 1.7% 

(Fig.20). 

 
49 https://www.gov.uk/government/statistics/uk-local-authority-and-regional-carbon-dioxide-emissions-

national-statistics-2005-to-2018 
50 http://www.winchester.gov.uk/planning-policy/local-plan-part-2-development-management-

allocations/lpp2-2016-submission. Winchester District Local Plan Part 2: Development Management and Site 

Allocations, Section 3.1 refers to “a total of 12,500 [dwellings] and an average rate of new housing delivery of 

625 over the plan period [of 20 years]”. 
51 http://www.winchester.gov.uk/data/census-2011/population-figures 
52 https://www.hants.gov.uk/landplanningandenvironment/facts-figures/population/births-deaths-migration 
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Figure 20. Total direct energy consumption in Winchester District since 2005 expressed in 

GWh (1 ktoe = 11.63 GWh). Results for other fuels in 2018 are not yet available so the 

same value was assumed for other fuels in 2018 as for 2017. 

Second, the variation in emissions since 2005 shows that there is presently no sign, when 

electricity emissions, which have been driven down by changes in the national fuel mix, are 

excluded, that on current trends the district’s emissions are likely to approach zero in the 

coming decades unless there is a significant change in energy consumption (Fig.21). 

 

Figure 21. The total direct emissions of Winchester District from 2005 up to 2018 on a 

timescale that ends at 2030 when the City Council intends the district to be carbon 

neutral. The dots denote total emissions which have been steadily decreasing largely 

because of the systematic closure of UK fossil-fuel-burning, and especially coal-burning, 
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power stations since 2005.53 However these closures will end at the latest by 2025 by 

when the National Grid plans the UK will have a net zero carbon electricity system.54 The 

squares show a more realistic appraisal, which excludes the emissions from electricity 

consumption, and suggests that the district’s emissions reached a plateau, or even started 

to climb, around 2014. See text for further discussion. 

To tackle the climate emergency one has to have a target to aim for in terms of reducing the 

emissions of greenhouse gases into the atmosphere. It is well known that the UN Paris 

Agreement of 2015 set a target of “… holding the increase in the global average 

temperature to well below 2 °C above pre-industrial levels and pursuing efforts to limit the 

temperature increase to 1.5 °C”.  Yet on a global, or even local, scale it is simpler, and more 

direct, to consider total cumulative emissions of CO2. It has been shown that in the recent 

past the rise in global temperature has been driven by a rise in cumulative emissions of CO2. 

This means that climate scientists can predict what temperature will be reached after the 

further emission of a certain amount of CO2. Also, given a certain annual rate of emissions it 

is simple therefore to calculate what allowable budget remains if we are to keep global 

temperatures below a certain threshold. This is normally the basis on which rational 

emissions targets are set. 

In May 2020, Winchester City Council, having declared a climate emergency, set the district 

a target of reaching net-zero emissions by 2030 , in its Climate Neutrality Action Plan 

(2020).55 Assuming emissions, excluding electricity, in 2020 are the same as in 2018 the 

district will need to save around 70,000 tonnes of CO2 each year to be carbon neutral by 

2030 (long dashed green line in Fig. 21). For example, as a start this rate could be achieved 

by decreasing all road transport emissions, excluding motorways, to zero within four years 

(Table 2). An alternative assumption is that total emissions continue to decrease at the 

same rate until 2025 as power stations are closed (short dashed line in Fig.21) in which case 

total emissions will have reached 630,000 CO2 in that year. In that case a much more 

challenging 126,000 CO2 will have to be saved each year over the next 5 years to reach zero 

by 2030. 

On the other hand, to be carbon neutral by 2050, as required by UK law (Climate Change Act 

(2008) as amended in 2019), the district needs more plausibly to save around 23,000 tonnes 

CO2 each year or 185 kg CO2 per head starting in 2020. However, given that current 

emissions can be allocated almost equally between the domestic and commercial sectors 

 
53 https://www.carbonbrief.org/five-charts-show-the-historic-shifts-in-uk-energy-last-year 
54 https://www.theguardian.com/business/2020/jan/01/zero-carbon-energy-outstrips-fossil-fuels-in-britain-

across-2019; https://www.nationalgrideso.com/electricity-explained/zero-carbon-explained 
55 https://www.winchester.gov.uk/climate-change-and-energy/climate-emergency-what-we-are-doing-

now/carbon-neutrality-action-plan 
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this can also be expressed as annual savings of about 93 kg CO2 per head and, on average, 

1.6 tonnes CO2 for each of the 7,400 SMEs in the district for the next 30 years.56 

A similar approach for local authorities, based on the Paris Agreement, the latest climate 

science and science-based carbon setting, has been taken using an algorithm developed by 

the Tyndall Centre in Manchester and first piloted with the Greater Manchester Combined 

Authority.57 Their report disaggregates a national carbon budget, itself determined 

assuming a global budget of 900 billion tonnes CO2 to provide a 2 in 3 chance of staying 

below 2°C, down to local authority level. This is done taking account of population, 

‘grandfathering’ (the size of earlier emissions) and Gross Value Added of the authority. 

There is an element of fairness in this process designed to allow the fair (equitable) 

distribution of global emissions between nations at different stages of economic 

development. Aviation and shipping emissions remain within the national UK carbon budget 

and are not scaled down to sub-national budgets; nor are LULUCF and cement production 

emissions included. 

The primary Tyndall Centre recommendations are that Winchester District should remain 

within a maximum cumulative carbon dioxide emissions budget of 5,200 kt CO2 from now 

until the end of the century and reach zero or near zero (meaning less than 5% of the 

budget) carbon no later than 2041. This can be achieved if a consistent emissions reduction 

rate of -13.9% is applied out to the end of the century. In that case, by 2041, 95% of the 

recommended carbon budget will have been used up and low-level CO2 emissions continue 

at a diminishing level to 2100. At the 2018 rate of 819 kt CO2 per year (Table 2) we see that 

the budget for Winchester District will last less than 7 years, or slightly longer if motorway 

emissions are ignored, so it can be seen that the situation is extremely urgent. Action is 

required now. 

How can Winchester District reduce its emissions? 

This report covers the period up to the end of 2018 when it was evident that local politicians 

largely operated in a culture that seemed to inhibit cross-party collaboration and the local 

authority began to be increasingly starved of funds by national government. Tackling 

climate change had a low political priority until the publication in late 2018 of the IPCC’s 

1.5°C report which indicated that to keep the rise in global temperatures below 1.5°C this 

 
56 Clearly in practice some sort of pro rata system of allocating annual savings to businesses would be required 

according to the current carbon footprint and other factors of the business. 
57 Kuriakose, Jaise, Jones, Chris, Anderson, Kevin, Broderick, John, and McLachlan, Carly. “Setting Climate 

Commitments for Winchester.” Manchester: Tyndall Centre, July 2020. 

https://carbonbudget.manchester.ac.uk/reports/E07000094/print/. Also see 

https://www.research.manchester.ac.uk/portal/files/83000155/Tyndall_Quantifying_Paris_for_Manchester_R

eport_FINAL_PUBLISHED_rev1.pdf 
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century emissions of carbon dioxide would have to be cut by 45% (relative to 2010) by 

2030.58 

Consequently, the necessity for action and the actions that are required are now clear to 

many people. Attempts by Winchester District to rapidly reduce its carbon emissions, in line 

with the budget just described, will challenge the determination, imagination and 

community spirit of all its citizens. 

On the other hand, there are many instances in the UK and elsewhere where the citizens 

and politicians of towns and cities have already worked successfully together to plan for a 

low-carbon world. In England, just to give a few examples, one can name the cities of 

Bristol, Exeter and Nottingham, the London Boroughs of Hackney and Islington, and the 

towns of Lewes and Stroud.59  

Looking ahead, we know that the majority of people in UK agree that the threat from global 

heating is real and they are prepared to make personal sacrifices to tackle it.60 And 

Winchester District now has a Carbon Neutrality Action Plan which promises to be the 

springboard for further effective action. 

There are also several tools and documents designed to help local authorities in their quest 

to cut carbon emissions (e.g. Ashden,61 Friends of the Earth,62 Tyndall Centre63). And there is 

UK100, a network of “highly ambitious local government leaders, who have pledged to 

secure the future for their communities by shifting to 100% clean energy by 2050”.64 

 
58 Allen, Myles, and and 61 others. “GLOBAL WARMING OF 1.5 °C - Summary for Policy Makers.” IPCC Special 

Report. IPCC, October 6, 2018. 
59 Anon (Bristol). “One City Climate Strategy.” Bristol: Bristol One City, n.d. 

  https://www.exetercityfutures.com/insights/net-zero-exeter-plan/ 

  https://www.exetercityfutures.com/wp-content/uploads/2017/02/Energy-Independence-2025-FINAL.pdf 

  https://www.nottinghamcity.gov.uk/media/2619917/2028-carbon-neutral-action-plan-v2-160620.pdf 

  https://consultation.hackney.gov.uk/streetscene/lip/results/lbh-thirdlocalimplementationplan2019-2022.pdf 

  Anon (Islington). “Vision 2030: Creating a Net Zero Carbon Islington by 2030.” Islington, London: Islington 

Local Authority, 2020. 

  https://www.eastbourneherald.co.uk/news/environment/cross-party-climate-emergency-motion-set-county-

hall-debate-939600 

  https://www.stroud.gov.uk/environment/environmental-and-carbon-management 
60 In the last year YouGov surveys showed that between 63 and 70% of people believe that ‘the threat is every 

bit as real as scientists have said’ and 35% (45% excluding ‘don’t knows’) voted to ‘Increase taxes and spend 

more on policies to tackle climate change’. An Opinium poll found that ‘..  66% agree with the statement: “I 

would be willing to make personal sacrifices for the climate as long as I knew others were doing the same.” 
61 https://www.ashden.org/downloads/files/CAC-Chapters-all-FINAL.pdf 
62 Childs, Mike. “20 Actions Parish and Town Councils Can Take on the Climate and Nature Emergency.” Friends 

of the Earth, October 1, 2019. https://policy.friendsoftheearth.uk/reports/20-actions-parish-and-town-

councils-can-take-climate-and-nature-emergency. 
63 Kuriakose, Jaise, Jones, Chris, Anderson, Kevin, Broderick, John, and McLachlan, Carly. “Setting Climate 

Committments for Winchester.” Manchester: Tyndall Centre, March 2020. 

https://carbonbudget.manchester.ac.uk/reports/E07000094/print/. 
64 https://www.uk100.org/ 
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Nevertheless, the solution for each local authority is likely to be different as they work 

under different constraints, whether financial, geographical, social or even political. On the 

other hand it is very clear that immediate and rapid change is required now. To make any 

substantial reduction in emissions in Winchester District all the following sources of 

emissions, based on their absolute size and shared responsibility for 95% of the total direct 

emissions, have to be drastically cut (Figs. 14 and 17). 

1. Road traffic, all cars and especially light goods vehicles whose fuel consumption has 

grown dramatically since 2012 (Figs.5, 6 and 14) 

2. Gas, especially domestic consumption (Fig.14) 

3. Electricity, both domestic and commercial consumption (Fig.14) 

4. Other fuels, mainly domestic petroleum (principally heating oil) and industrial 

petroleum and bioenergy and wastes (Figs.7 and 14) 

Agriculture has barely reduced its emissions since 2005 but its contribution is small (3.3%). 

Finally, LULUCF provides an important and growing sink for carbon and efforts should be 

made immediately to increase the areas of forest and grassland in the district. 

Sectoral targets for future action 

Rather than consider Winchester District’s direct emissions in totality, when considering 

where and how to cut future emissions, it is simpler and more practical to divide the 

emissions into a small number of sectors. This has been done in Table 5 for domestic gas 

and electricity, road transport (cars and goods vehicles), commercial electricity and other 

fuels (principally heating oil) which together made up 95% of the district’s emissions in 2018 

and individually contribute between 11% and 27% to the total direct emissions. 

In all sectors in Table 5, except commercial electricity and cars both of which now consume 

less energy than in 2005, energy consumption has remained flat or has increased in recent 

years.  The amount of fuel used by goods vehicles has risen by 12.5% since 2013. In 2017, 

when ranked with the other 188 English LA areas, Winchester’s emissions, except for 

domestic gas and electricity, fell in the bottom quartile of the rankings. Action is required in 

almost all sectors both to reduce energy consumption (and emissions) absolutely and to 

boost rankings compared to other English LAs.  
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Table 5. Characteristics of five principal sectors responsible for 95% (excluding motorways) 

of the district’s net direct emissions. Note the right-hand column refers to energy 

consumption and not emissions. The domestic sector sub-total disagrees with Figs. 17 and 

18 due to rounding. 

Sector 2018 

Emissions (kt) 

Percentage of 

total emissions 

(Fig.17) in 2018 

(%) 

Emissions ranking 

(out of 189) 

compared to other 

LAs in 201765 

Multiyear trends in 

energy consumption 

All sectors 819 incl. 

m’ways; 617 

excl. m’ways 

100 Bottom quartile 

(144-150) 

Decreased until 2013 

and then small increase 

Domestic 

(electricity 

and gas) 

161 26 Mid-rank (98) Hit a minimum in 2015 

but increased slightly 

since then 

Road 

transport (all 

GVs) 

104 17 Bottom quartile: 

165 or 150 

whether with or 

without motorway 

emissions 

Steep increase since 

2012 

Road 

transport 

(cars) 

168 27 General downward 

trend since 2007 

Commercial 

electricity 

87 14 Bottom quartile 

(146) 

Small decline since 

2010, levelled out since 

2016 

Other fuels  69 11  Slight rise since 2011 

but domestic heating oil 

has declined since 2005 

TOTAL MAIN 

SECTORS 

589 95  See Fig. 21 

 

Summary 

• The direct emissions reported here represent less than half of the total emissions of 

the district. Harder to measure indirect emissions include those associated with 

food, drink, consumerism (including clothing, appliances and electronics), some of 

which are imported, and services and flights. 

• It will not be possible, in present circumstances, to reach the City Council’s adopted 

target for the district of reaching zero carbon emissions by 2030. The national target 

of carbon neutrality by 2050 is more plausible but even so will require urgent action 

and sacrifices by the district’s citizens. 

 
65 Whitmarsh, Bob. “Greenhouse Gas Emissions in Winchester District: Part IX Estimates and Trends (2005-

2017). A Summary.” Winchester: WinACC, November 3, 2019. 
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• Scientists of the Tyndall Centre have assigned a fixed carbon budget to the district, 

on the basis of global evidence and fairness, which means the district should reach 

zero carbon by 2041. However, at the current rate of emissions this budget will be 

consumed within seven years. 

• By several criteria, when compared with 188 other non-metropolitan, English local 

authorities Winchester District is ranked in the worse performing half or even the 

worst quartile. See the 2019 report in this series for details. 

• All sectors within the district must substantially reduce their carbon emissions from 

the use of fossil fuels. The most polluting sectors are road vehicles (mainly cars but 

also the rapidly increasing number of vans), homes (principally energy for space 

heating) and electricity consumption in commercial premises. 

• The district has the potential to develop sources of renewable energy, principally 

from solar, wind and biomass, and these should be exploited as a matter of urgency. 

• Notwithstanding the above it should be recognised that the ability of any local 

government to constrain emissions within its administrative area is limited by its 

legislative powers and available funding. Much greater responsibility, particularly for 

emissions from road transport and heating buildings as well as building standards, 

lies with national government. 
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