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Abstract 
Since the start of the industrial revolution, human activities have increased to the point where global biocapacity 
limits have been reached and evidence suggests, exceeded. As the UK is one of the more developed countries  in 
the world with the higher impact it is our responsibility to modify our behaviour so that the developing countries 
may be allowed to improve their quality of life, with the subsequent increase in impact. This paper explores ways 
in which the built environment influences the ecological footprint of selected households within the UK and 
identifies barriers to and motivations for sustainable behaviour. This research suggests that the primary influence 
of the built environment on the ecological footprint of UK households is from the energy efficiency of both 
domestic and non-domestic buildings. There is an alternative causal relationship between cost of goods and 
services, household income and overall ecological footprint. 
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1 Introduction 
Human activities have changed the ecosystem of our planet. Since the start of the industrial 
revolution, the natural resources of the planet are being consumed at an ever increasing rate. It 
has become apparent that the biosphere is unable to cope with this human demand, with 
predictions of large-scale loss of biodiversity (Williams et al 2015) and extreme weather 
patterns due to increasing carbon dioxide concentrations (Rosenzweig, et al., 2001). 
 

Ecological footprinting is one of a number of tools that could be used to quantify the 
environmental impact arising from human activities. It is defined as "the area of productive 
land and water ecosystems required to produce the resources that the population consumes 
and assimilate the wastes that the population produces, wherever on Earth the land and water 
is located” (Wackernagel and Rees 1996). 
 

The advantages to the use of this tool are that the specific global concerns of biodiversity loss 
and climate change can be accounted for.  Furthermore, land use is an easily measured unit 
that is more intuitive than other life cycle indicators (kg SO2eq for acidification, for example). 
The other main advantage is that the availability of land is a (relatively) finite resource so the 
footprint of a population can be used as an absolute limit, rather than just as a comparator 
between alternative choices as is often the case with standard Life cycle assessment tools (the 
BRE Green Guide, (Anderson & Shiers, 2009)). The main criticism of the ecological footprinting 
methodology is that it is too simplistic and does not take into account other environmental 
impacts such as land degradation (Fiala 2008). 
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There have been a number of studies that use the ecological footprinting method as a measure 
of environmental impact, both within the UK and globally. The tool has been applied in various 
studies at the individual, local, national and global level. Where lifestyles have been profiled, 
these studies either focus on the average person or a specific aspect of the total footprint (e.g. 
food). Where a single individual or household has been assessed, they have been part of an 
intentional community that shares the aim of low impact living, and so only represent a 
minority of the UK population. It is therefore important to examine the footprint of a more 
conventional household so that the findings can be applied to a larger cross-section of society 
leading to greater potential gains. 
 
2  Aims and Research Method 
2.1  Aim 
The research aims to explore the influence of the built environment on the ecological footprint 
of households within the UK. The findings will then examine the feasibility of application on a 
larger scale through recommendations so that a reduction in footprint could be achieved 
through a more environmentally conscientious architectural design programme. 
 

To achieve the overall aim, the objectives of this study are: (i) to determine the ecological 
footprint for a number of households; (ii) to explore the barriers and motivations for 
sustainable behaviour and how they relate to each household; (iii) to understand how the built 
environment influences the ecological footprint of each household and if this influence is 
greater than their environmental attitudes and (iv) to provide insights into possibilities for 
reducing a households ecological footprint through changes to the built environment at the 
household, local and national levels. 
 
2.2  Methodology 
In this study the ecological footprints for 11 households were calculated using the REAP petite 
web-based footprinting tool (Stockholm Environment Institute (SEI), n.d.), and an options 
matrix was used to assess the probability of a reduction in household ecological footprint 
arising from improvements to the built environment. The barriers to a reduction in footprint 
were also explored. 
 

A member of each household entered the data required to calculate the dwelling footprint 
directly into the REAP petite tool. The background calculations were done within the tool and 
the final footprinting total is provided both for the household as a total and per person. A 
breakdown of the total footprint is also provided for: power consumption, food, travel, 
consumer items, activities and for a person’s share of the national government and 
infrastructure impacts. Following the footprint assessment, participants were asked to 
complete a questionnaire to record their views on their environmental impact; where they 
thought reductions could be made; how easy they thought it would be to reduce their impact; 
and what was stopping them from making the necessary changes. 
 

The footprinting results for the average household within three ecologically conscious housing 
developments were reviewed against key features of the built environment to determine a 
causal relationship. These features were presented to the study participants within a 
questionnaire as an option matrix to identify which options were likely to reduce the footprint 



of the study households. The key areas of impact identified above, combined with the built 
environment features most appealing to the study participants allow for recommendations to 
be made for areas of further research so that the scale of footprint reductions could be 
estimated. 
 
2.3 Limitations of the research 
Due to the small number of participants, and nature of the self-selection, the results may not 
reflect accurately the UK population demographic. Furthermore, as all data provided by the 
participants was self-declared, the values (transport distances, energy consumption for 
example) were not audited so may not be accurate. The results are likely to more reflective of 
an environmentally conscious cross-section then the UK in general as evidenced by the below 
average ecological footprint. 
 
2.4 Limitations of the REAP tool 
Although the REAP petite tool is the most detailed footprinting tool publically available within 
the UK, there remains a large number of assumptions that are not recorded. For instance, the 
minimum food footprint that can be achieved is 0.42 gha per person. This would account for 
23% of a one planet footprint but there is no guidance as to how this can be reduced further. 
 
3 Results and discussion 
The study participants comprised 11 households in total (Table 1). The majority of households 
(9 out of 11) are families with dwellings built in the 1960s or later. All have pro-environmental 
attitudes and are likely to align with the ‘positive green’ social demographic (Defra 2008). 
 

Table 1. Key household characteristics 
Household 
ID 

No of 
occupants Life stage Working Status of 

adults Dwelling type 

1 3 Household with children Full-time Semi-detached house 
2 3 Household with children Full-time Flat 
3 4 Household with children Part-time & Full-time Semi-detached house 

4 4 Household with children Part-time & Full-time Semi-detached house 

5 2 Multiple pensioner 
household Retired Semi-detached house 

6 4 Household with children Student & Full-time Semi-detached house 

7 1 Single non-pensioner 
household Full-time Terraced house - end-

terrace 
8 4 Household with children Full-time Detached house 
9 4 Household with children Part-time & Full-time Semi-detached house 

10 4 Household with children Part-time & Full-time Flat 

11 4 Household with children Full-time Terraced house - mid-
terrace 

 



3.1 Household ecological footprint vs average UK person 
All study participants have an ecological footprint equivalent to the average UK person or lower 
(Figure 1). The total footprint of household 5 is over 45% lower than the average and only 40% 
greater than a one planet footprint of 1.8gha. Excluding government and infrastructure, for 
most households (8 out of 11), the food footprint was the highest area of impact, reflecting a 
higher than average level of meat consumption. For the households with a vehicle (all but 5 and 
7) the travel footprint is significant with an above average impact recorded within those 
households where one or more adults commute a distance to work (households 1, 6 and 11). 
The key lifestyle choices that influence the household footprint are described in Table 2. 
 

Table 2: Footprint range and key lifestyle choice of participants 

  
Minimum 
footprint 

Maximum 
footprint 

UK average (taken 
from REAP) Comments 

Food 0.48 1.39 1.19 Reflects meat consumption, eating outside the 
home and household food production. 

Power 0.19 0.85 0.87 Energy efficiency measures implemented, higher 
number of occupants then average 

Travel 0.23 1.49 0.86 Low number of foreign holidays, dependent on 
commute 

Shopping 0.16 0.3 0.41 Ecologically conscious consumers, high proportion 
of 2nd hand goods purchased. Frugal principles.  Activities 0.18 0.41 0.38 

Other 0.93 Dependent on government and Infrastructure 
footprint reduction 

 

 
Figure 1: Household ecological footprint per occupant (gha) 

3.2 Thermal performance of dwelling vs energy footprint 
The average energy (power) footprint within the UK is 0.87 gha per person per year. Vale and 
Vale (2009) calculated that this could be reduced to 0.1gha through improved thermal 



efficiency whereas Hodge and Haltrecht (2009) recorded an actual footprint of 0.47gha for a 
‘KEEN’ person living at BEDZED. The below average power footprints achieved by the study 
participants reflect the energy efficiency measures undertaken. All households have double 
glazing and have installed cavity wall insulation with loft or flat roof insulation present in all but 
household 9. Further measures such as adding insulation to the households with suspended 
timber ground floors (5 & 9) were seen by the householders to be disproportionately too 
expensive or disruptive to justify the potential savings. This research has shown that through 
simple energy efficiency improvements and conscious use of electricity, the power footprint of 
the average person could be reduced to 0.42gha (over 50% less). When the goal of a fossil-free 
national grid has been achieved, this total would be reduced further, with an average power 
footprint of 0.26gha possible and an additional footprint reduction within the ‘other’ category 
due to power consumed by the non-domestic sector. 
 
3.3 Cost 
There is clear evidence to suggest that cost of goods and services and the income of households 
are important barriers to reduction and conversely, motivators for reduction in footprint. 
Lenzen and Murray (2001) found a clear correlation between household expenditure and total 
ecological footprint with footprint increasing with expenditure. 
 

Furthermore, a number of papers have recorded a ‘rebound’ effect where financial savings 
made in one area have been spent on an alternative (potentially more ecologically damaging) 
area. This effect is particularly evident when energy efficiency improvements have been made 
to a dwelling, with the recorded reduction in energy consumption not as great as predicted 
prior to improvements (Druckman and Jackson 2008, Galvin 2014, Palmer and Cooper 2012). 
Druckman and Jackson (2008) also noted this phenomenon occurring with household travel; 
replacing short car journeys with walking or cycling led to an increase in air travel. Although 
there are other issues with car travel, it is important to take this consideration when 
formulating policy as it could actually increase the average persons travel footprint as seen with 
residents of the BEDZED ecovillage (Hodge and Haltrecht 2009). 
 

Although no statistically significant relationship between income and total footprint could be 
determined within this study due to the small sample size, a number of comments were noted; 
 

“I don’t like to spend money unnecessarily which is why I have a very 
efficient car, I guess we are quite frugal” 
Household no 3 
 

“I can’t afford to waste electricity. That’s why the only thing that gets 
left on when I leave the house is the fridge. I even turn off the Wifi!” 
Household no 10 

 

The cost of public transport was noted as a barrier to use in 6 out of the 9 participants that 
owned a vehicle, with the additional cost of a hybrid/electric vehicle recorded as an important 
factor when considering the purchase of a replacement car. When considering increasing the 
thermal efficiency of their dwelling, 5 out of the 11 households cited the initial cost of the 
works as the primary prohibiting factor. 
 



4 Conclusion and recommendations 
Improvements made to the energy performance of the current building stock (both domestic 
and non-domestic) are most likely to have the greatest influence on the ecological footprint of 
UK households. Coupled with reducing the carbon footprint of the national grid, these could 
result in significant reductions in footprint with a minimal rebound effect due the average 
household only spending around 5% of their income on energy (Office for National Statistics 
2014). It is essential, therefore that all new homes are built with a minimum in-use energy 
demand as it is much more cost effective and less disruptive to implement these improvements 
during construction than once occupied. With respect to the design of the built environment, 
public transport needs to be prioritised but on the condition that it is cheaper and/or quicker 
than using a private vehicle. Encouragement should also be given to the emerging “sharing 
economy” with a greater number of low-cost ‘pop-up’ spaces for micro businesses.  
 

Due to the influence of market economics, financial considerations have as great or greater 
influence on the ecological footprint of householders than the built environment. The monetary 
cost of goods and services should more accurately reflect the environmental and social costs of 
those items. Additionally, businesses should be more flexible with the number of working hours 
so that employees have the option to reduce their income if desired. This would reduce the 
potential for individual ecological savings being negated by an increase in overall consumption. 
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