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Summary:  A vast amount of quantitative data is available within the energy sector, however, there is 
limited understanding of the relationships between neighbourhoods, demographic characteristics and 

domestic energy consumption habits. This research aims to combine datasets relating to energy 
consumption, saving and loss with geodemographics to enhance the understanding of energy user 
types. A novel interactive interface is planned to evaluate the performance of these energy-based 
classifications. The output produced aims to help local governments and the energy industry in 

targeting households and populations for new energy saving schemes and in improving efforts to 
promote sustainable energy consumption. Energy based neighbourhood classifications will also allow 

realistic comparisons amongst domestic users and help to promote consumption awareness. 
 
1. Introduction  
Energy consumption is of growing interest to individuals, organizations and government due to EU 
energy consumption and carbon footprint reduction targets set for 2020 and 2050. In 2004 the 
household sector represented 27% of the UK’s total carbon dioxide emissions and approximately 30% 
of total energy use (HM Government, 2006 in Druckman & Jackson, 2008). Achieving a large 
reduction at the domestic level is therefore imperative to meeting these targets. Over recent years 
there has been an increasing amount of research related to energy consumption, carbon reduction and 
potential energy saving opportunities; however, there is still limited knowledge of the relationship 
between energy consumption and measurable characteristics of the population. Druckman and 
Jackson (2008) report that domestic fuel consumption in the UK is strongly related to disposable 
income levels with other highly influential factors being dwelling type, household composition, 
property tenure and rural/urban location. This research, along with others (such as Semenik et al., 
1982; and more recently Dillahunt et al., 2009; Dillahunt & Mankoff, 2011), indicates that energy 
consumption patterns correlate to socio-economic and geographic characteristics and continued 
research in this field is needed in order to better understand the complex variations in consumption 
levels. 
There is a growing need and demand for domestic energy users to be provided with a more 
transparent and detailed understanding of their energy usage.  A neighbourhood level comparison 
based on users in the same category will offer consumers a more reliable, understandable and 
concrete reasoning for saving energy as well as potentially prompting discussion of energy saving 
techniques amongst neighbours (Räsänen et al., 2008).  Energy providers and market analysts would 
also benefit from a energy-based user classification as this would enable tariffs to be better targeted 
based on typical consumer traits (Stephenson et al., 2001). A new geographical clustering of energy 
consumption data combined with household and population characteristics is therefore necessary to 
understand the complex consumption variations, allow realistic comparisons and facilitate better 
targeting of services and schemes to encourage more sustainable household energy use. 
 
2. Geodemographics and Energy Consumption  
Geodemographics is the ‘analysis of people by where they live’ (Sleight, 1997: 16 in Harris et al., 
2005).  Geodemographic classifications are developed using an area classification technique which 
combines geographic areas, such as postcodes, into groups based on the similarity of the associated 
characteristics such as age, employment status, average income, type of house and family size.  
Geodemographics is often used for business intelligence, customer profiling and targeted groups for 
direct marketing campaigns. 
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While there are a number of relevant research studies which correlate domestic energy consumption 
with household or population variables, such as household tenure or household income (Semenik et 
al., 1982), little research directly investigates the classification and evaluation of energy related 
variables with geodemographics. One such example, by Druckman and Jackson (2008), compares 
energy consumption data with the seven ONS Output Area Classification (OAC) Super Groups 
revealing clear correlations with household disposable income and property tenancy. Large 
multivariate dataset classification is ideal for residential energy consumption as studies show that 
populations with similar characteristics and behaviours tend to cluster together.   
In 2008, Experian introduced the commercial data product ‘GreenAware’ (Experian, 2008) which 
allows businesses to target potential customers based on a carbon footprint measure and attitudes and 
behaviour towards green initiatives.  A case study of the use of this classification by Haq and Owen 
(2009) demonstrates the potential for using population classifications to understand the geographical 
variations in energy consumption, however, the thematic map examples offered also highlight the 
difficulty in visualizing such abstract classified datasets. In classic thematic maps the areas of interest 
with the largest populations are frequently least visually salient due to the limited geographical area 
of the most densely populated areal units. Slingsby et al. (2011; 2010) show that well designed and 
novel visualization methods can be used to effectively visualize local and national multivariate 
datasets to overcome some of the problems associated with the kinds of thematic maps that are more 
routinely used.  
 
3. Data Visualization and Energy Consumption 
While data classification radically reduces data volumes and enables trends and clusters in large 
datasets to be identified with greater ease, classified data also has limitations and can be 
misinterpreted (Harris et al., 2005). The OAC Explorer application (Slingsby et al., 2010; 2011) 
shows that data visualization can effectively aid the representation, evaluation and user understanding 
of classified geodemographic data. Technological advances in data visualization offer real 
opportunities for research into energy consumption awareness with techniques that may provide 
personal views and interactive exploration of energy datasets. Recent research highlights new ideas to 
encourage awareness and behavioural changes through tools and visualizations designed to make the 
user aware of their current energy use through non-intrusive and subtle visual stimuli (Jönsson et al., 
2010; Rodgers et al., 2011).  
 
4. Research Plan and Status 
The academic literature in the field highlights a continued need to classify UK energy user groups. 
This research study therefore has two objectives: 

1. To create neighbourhood energy consumption classifications by combining datasets such as 
energy consumption, energy loss and saving potential with geodemographic variables  

2. To provide user groups, such as energy suppliers, local government and citizens, with the 
possibility to visualize this information through innovative and interactive geovisualization 
techniques that enable the data to be explored, understood, evaluated and acted upon. 

Some initial data analysis and visualizations created with openly available energy consumption and 
geodemographic datasets reveal both demographic group patterns and geographical variations.  
Research is currently underway to source, collect, combine and correlate relevant datasets, define the 
classification system to be used as well as establish the necessary visualization requirements. 
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