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Baseline Household and Community Carbon Footprint Data in Cheshire

CWEA Project No: 2630/025/4.1 
1. Introduction

Since 2006 the Department of Geography and Development Studies at the University of Chester has assisted a number of local communities to calculate their carbon footprint. We have accumulated data on different property types in areas of Chester District, including Ashton Hayes, Westminster Park, Upton Heath and Blacon. 

The CWEA-funded project, Baseline extension of carbon footprint data in Cheshire and Warrington, involved collecting household carbon footprint data in two suburbs of Chester and trialling different methods of data collection. Two methods of questionnaire distribution were trialled in a part of Upton, Chester and a third method was trialled in Blacon. The survey returns were added to the existing database and analysed in terms of the average carbon footprint by property type.  

Our current data holdings cover only the western part of Cheshire, mainly Chester District. A survey based on our methods was carried out in Winsford in 2007, which included 57 households. We have some of the results from this survey but not the average values by property type.

2. Methods

To complement existing data holdings from Ashton Hayes (2006; 170 properties), Westminster Park, Chester (2007; 77 properties) and Glebe Green, Winsford (2007; 57 properties) new surveys were conducted in the Upton and Blacon areas of Chester during February and March 2008 for project 2630/025/4.1.  

The surveys conducted in Upton and Blacon utilised a shortened version of the Ashton Hayes 2006 baseline carbon footprint questionnaire. The original Ashton Hayes questionnaire was developed with reference to information and advice from the Energy Saving Trust, the Carbon Reduction (CRed) team at the University of East Anglia and Defra. It contained a wide range of questions covering property characteristics, home energy, travel and more general lifestyle issues together with some that were specific to the village.  Although actual energy usage information (from utility bills) was requested the majority of household did not supply it and thus calculations of the home energy component of the carbon footprint were made using standard conversion figures from BRE relating to property type, insulation characteristics and main heating fuels. A bespoke carbon calculator was produced to carry out the calculations for this component and those relating to car usage and air travel.

For the purposes of this project a shortened (two-page) version of the questionnaire was produced containing only those questions required to calculate a carbon footprint using the bespoke carbon calculator. The aim here was to produce a concise questionnaire that elicited critical information with the minimum amount of effort on behalf of the respondent.  The questions used cover: property type, levels of insulation, main heating fuel, number of cars and the amount of long and short haul flights taken by household members during the previous year.  The surveys were carried out in association with Upton Reducing Carbon and the Blacon Community Trust and were conducted by final year Geography students under the supervision of Prof. Roy Alexander and Tamara Hunt of the Department of Geography and Development Studies. 

The survey of Upton covered some 500 properties in Upton Heath. Two methods of questionnaire distribution were used; interviewer-administered and post-and-return.  Much higher response rates are normally achieved by the former method but these must be set against the much greater number of person/hours involved. Due to the amount of time available in which to carry out these surveys, it would have been impossible to conduct a one-to-one survey with every household in the selected area. Therefore, 10% of households were targeted to receive an interviewer-administered questionnaire while the remaining 90% received a questionnaire through their letterbox with a request to complete and return it to the local post office. 

Prior to the distribution of the questionnaires an information leaflet was delivered to all households explaining the context of the survey, and introducing the students. A contact name and telephone number were provided in case of any questions or concerns about the project.  Any households that did not wish to participate were asked to place the leaflet in a prominent position so that the interviewers would not call on them. In some parts of the survey area quite a few leaflets were displayed and the students estimated that around 10% of all households declined to participate in the survey. Thus the potential sample size was reduced to approximately 450 properties. The questionnaires were delivered over a two week period at various times of the day. Households which received a postal questionnaire were given an additional week to return the completed questionnaire to the local post office. 

The same questionnaire was used in Blacon but a different approach was adopted for questionnaire distribution. Questionnaires were distributed via year 5 and year 6 pupils at three local primary schools with a request that they be returned to the class teacher within two weeks.  In total 274 questionnaires were distributed in Blacon.

3. Results

3.1 Upton and Blacon Surveys
46 completed questionnaires were returned from the Upton survey. The interviewer-administered survey generated 22 responses; a 44% return rate given the target of 50 properties set for this approach. The post-and-return survey was distributed to the remaining 90% of properties (ca 400) and resulted in a total of 24 completed questionnaires, representing a return rate of 6%.  The combined return rate was 46 from 450 properties or approximately 10%.

Only 7 completed questionnaires were returned in Blacon (a response rate of 2.5%).  The response rates reflect to a considerable extent, the effort involved in the surveys.  The interviewer-administered survey in Upton involved a large number of person/hours and produced a high response whereas that for post-and-return, at 6%, was lower than expected from a survey of this type.  The distribution method used in Blacon involved the least effort and was least publicised (relying on promotion by class teachers) of all and resulted in the lowest response rate.  The numbers for Blacon are too small to be representative and are omitted from many of the tables below.
3.2 Comparison of all survey areas
Table 1 shows the average carbon footprint for different property types calculated from baseline surveys in each of three survey areas together with the overall average. From these data, end-terrace houses have the largest average footprint at 21.98 tonnes CO2y-1. However this property type has a much smaller sample size than others (Table 2) and data come only from Ashton Hayes where many end-terrace houses have been extended. Thus, the average carbon footprint may be unusually high, depending on the circumstances of the properties and their use of private transport and air travel. After end-terrace properties, the larger property types (detached and semi-detached houses) show the higher carbon footprints while mid-terrace houses and semi-detached bungalows have the lower footprints.

	
	Average Carbon Footprint (Tonnes CO2)

	Property Type
	Ashton Hayes
	Westminster Park
	Upton
	Average Footprint

	
	2006
	2007
	2008
	

	Total No. Properties
	170
	77
	46
	

	Detached Bungalow
	7.53
	10.56
	9.42
	8.58

	Semi Detached Bungalow
	3.93
	6.84
	-
	4.9

	Detached House
	19.07
	18.27
	34.82
	21.87

	Semi Detached House
	10.46
	7.87
	14.16
	10.95

	End Terrace House
	21.65
	-
	-
	21.98

	Mid Terrace House
	7.10
	-
	7.5
	7.27

	Flat/apartment
	-
	18.3
	
	18.3


Table 1 Average Footprint by Property Type.
	Property Type
	Total No. Properties Surveyed

(All projects)
	Average for property
	Carbon footprint rank

	Detached House
	108
	21.87
	2

	Detached bungalow
	90
	8.58
	5

	Semi detached house
	72
	10.95
	4

	Semi detached bungalow
	9
	4.9
	7

	Mid Terrace House
	7
	7.27
	6

	End terrace house
	6
	21.98
	1

	Flat/apartment
	1
	18.3
	3

	Total 
	293
	
	


        Table 2 Property Type samples and average footprints.

Using the existing data it was possible to calculate the average carbon footprint per capita for each survey area. This was calculated using the total carbon footprint of all participating households and dividing by the total number of occupants in households. The results can be seen below in Table 3 together with comparative figures for the average per capita footprint for Chester, Cheshire, the North West and the UK, which were obtained from Defra (2007).

	Survey Area
	Average CO2 Footprint per Capita (Tonnes)
	Average Per Capita CO2 Footprint 2005 (Tonnes)

	Ashton Hayes 2006
	5.94
	Chester
	Cheshire
	North West
	UK

	Westminster Park 2007
	7.06
	10.1
	9.81
	7.6
	7.9

	Upton 2008
	6.26
	
	
	
	

	Overall Total
	6.27
	
	
	
	

	Blacon
	1.36
	
	
	
	

	
	
	Industrial commercial, domestic and transport emissions included



Table 3 Comparing per capita averages for each survey area with local, regional and national figures.

The highest per capita carbon footprint average was recorded for Westminster Park at 7.06 Tonnes per person. Even though this is the highest per capita footprint it is 3 tonnes lower than the per capita average for Chester calculated from Defra (2007) figures.  The per capita averages for all survey areas are below local, regional and national per capita averages calculated by Defra. For example, the Ashton Hayes per capita average is almost half of Defra’s Chester per capita footprint.

In comparing the figures, it must be stressed that they are derived in different ways.

The data from Defra include emissions produced from industrial and commercial activities, actual and estimated meter readings of gas, electricity and other fuels and transport emissions but excluding air travel. In contrast, the figures from our surveys are calculated based on property type, main heating fuel and insulation characteristics (using CO2 emission factors derived from SAP2001 (BRE, 2001) provided by the CRed Programme at the University of East Anglia), car travel and air travel.

In order to make a more realistic comparison we have recalculated our per capita averages based on domestic and transport (car) emissions only (thus excluding the flight emissions for the survey areas) and we have removed the industrial and commercial emissions from the Defra data. The results can be seen in Table 4.

	Survey Area
	Average CO2 per capita (home and transport)
	Average per Capita CO2 Footprint using Domestic and Transport Emissions Only (Tonnes)

	Ashton Hayes 2006
	3.53
	Chester
	Cheshire
	North West
	UK

	Westminster Park 2007
	Home and Car travel breakdown unavailable
	5.94
	4.97
	4.07
	4.49

	Upton 2008
	2.91
	
	
	
	

	Blacon 2008
	1.27
	
	
	
	

	Total
	3.26
	
	
	
	


Table 4 Comparing per Capita averages of domestic and car transport emissions only.

When only the emissions from the domestic and transport sector are used for the per capita footprint calculations the results are considerably lower. However, the community footprints per person remain lower than the local and national averages (Table 4). Defra’s domestic sector emissions figures include emissions produced through domestic energy consumption in and around the home including emissions attributable to the use of electricity, while their transport emissions include all freight and passenger transport both private and business. The Defra data collated on energy use were obtained from the Department of Business, Enterprise and Regulatory Reform for electricity and gas consumption. These are based on actual or estimated meter readings of 26 million households in the UK. Oil emissions were calculated using data from the National Atmospheric Emissions Inventory. The domestic emissions also include the emissions from electricity generation, which were reallocated to where the energy is finally used.
In both Table 3 and Table 4, Blacon has a very low per capita footprint. This survey area had a very low response to the footprint survey, with only 7 completed questionnaires returned. Those properties that did participate also had a higher number of occupants per household than other survey areas, which may, in part, explain the low per capita footprint. Most households in Blacon had at least 4 occupants.

4. Conclusions

The results indicate that the per capita footprints derived from the surveyed properties are lower than the per capita averages from Defra. The different bases for the two sets of calculations are probably the main cause of the differences.  Clearly the omission of figures for (shares of) public and freight transport from our calculations and their basis on generalised data for property types rather than data on fuel consumption (as used in the Defra figures) could account for some of the differences.  Our figures also take no account of ‘shared’ emissions from electricity generation.

Our figures do, however, provide a realistic estimate of actual per capita carbon emissions at the household level and the extent to which they vary between property types and (albeit a limited number of) neighbourhoods.  If repeated (as in the example of Ashton Hayes) they can provide an indication of both the degree of success of local action projects and the changing patterns of domestic CO2 emissions.
Community carbon footprint surveys have additional merit in that they provide a valuable mechanism for awareness raising and, where detailed feedback is provided, incentive for action.  Their adoption by community groups also builds capacity at the local level.

5. Recommendations
a) Community carbon footprint surveys should be encouraged more widely in the sub-region as a tool for capacity building. The results of this project have been fed into project 2630/025/4.2, Community Carbon Footprint Toolkit, to assist dissemination.

b) Feedback to questionnaire respondents is essential in encouraging action to reduce carbon emissions.

c) Follow-up surveys should be encouraged both to evaluate the success of community carbon reduction projects and to gather data on changing patterns of household emissions.

d) The household carbon footprint data acquired to date are not representative of the whole sub-region in either geographical or socio-economic terms and more data should be collected.

e) In order to provide comparative data for assessing progress against Indicator N186, further work should be carried out to explore the relationship between our household survey methodology and that used to produce the Defra per capita values.  It should be possible either to weight one or other set of values to provide a more reliable comparison or to model the relationship between the two sets of figures and produce conversion factors.
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