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ABSTRACT 
A key factor in encouraging individuals to recycle is convenience. This study 

critically evaluates factors that influence the use of bring-sites in areas where 

the public are encouraged to take their dry recyclables for recycling.  ArcGIS 

was central to the analysis of the impact of spatial factors e.g. distance and time 

on recycling behaviour.  A survey of urban and rural populations in Surrey, UK, 

found that geo-demographic factors are important determinants in recycling 

motivation.  An analysis of the location of bring-sites found that alternative 

collection points were favoured by different geo-demographic groups.  The less 

affluent more typically favoured bring-sites situated in supermarket car parks 

whereas respondents in the affluent study zones preferred local authority 

managed sites.  Similarly, distance, time and route congestion were key factors 

in people’s willingness to recycle.  The study highlights differing recycling 

behaviours and the importance of modelling these using GIS for optimum site 

location.

INTRODUCTION
Waste can be defined as a material that has no value to the owner and it 

constitutes a wide range of unwanted materials. The Strategy Unit (2002) 

defines waste as: 

 “any scrap material, effluent or unwanted surplus substance or article 

which  requires to be disposed of because it is broken, work out, contaminated 

or otherwise spoiled” (p.155). 

Waste is commonly described according to its source (Table 1). 
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Source of waste Description and types of waste 

Municipal Includes all waste under the control of local authorities and includes 

household waste, street litter, waste sent to civic amenity sites, 

municipal parks and garden wastes, and some commercial waste from 

shops and trading estates. 

Household Waste from regular household collections, bulk and hazardous waste, 

communal garden waste and waste from schools, street sweepings and 

litter. Waste electrical/electronic equipment (WEEE) and end of life 

vehicles can also be generated from commercial and industrial 

sources. 

Commercial Waste from wholesalers, shops, offices and catering businesses. 

Industrial Waste from factories and industrial plants. 

Agricultural Waste from farms and market gardens. These include plastics 

packaging, tyres and machinery, manure, slurry and crop residues. 

Construction and 

demolition

Waste from construction repair, maintenance and demolition of 

buildings and structures. Materials include brick, concrete, metals, 

timber and plastics. 

Mines and quarries 

waste 

Materials such as overburden, rock inter-bedded with the mineral 

resource, and residues that remain after the initial processing of 

extracted materials. 

Table 1: The various sources of waste (Source: adapted from DEFRA, 2000b) 

The following figures illustrate the scale of the problem of waste in the UK on a 

per annum basis: 

• 20% of supermarket food is thrown away 

• > 3.5bn items of direct (junk) mail per annum 

• 400mn tonnes of total waste 

• 25mn tonnes of household waste 

• Municipal waste growing at a rate of 3% 

• One of the largest proportions of landfill in Europe 

The proportion of municipal waste in England being disposed of in landfill sites 

has decreased from 75% in 2002/03 to 72% in 2003/04 (DEFRA, 2005b).  This 

is still the largest proportion of landfill in Europe (Figure 1). 
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Figure 1: The fate of waste in the UK in comparison to other European countries (Source: 

Strategy Unit, 2002) 

There are a number of important impacts of the large use of landfill as a means 

of waste disposal, summarised as: 

• Methane production contributing to global warming 

• Toxic release polluting groundwater from leachate 

• Environmental costs associated with transport of material 

• Health impacts (birth defects; carcinogens; skin ailments; respiratory 

problems)

• Traffic, noise, odours, smoke, dust, litter and pests  

The waste hierarchy, as shown in Figure 2, is the preferred order of waste 

management options based on their environmental impacts. 
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Figure 2: The waste hierarchy (Source: WasteOnline, 2005a) 

EUROPEAN UNION LEGISLATIVE FRAMEWORK 
The increasing problem of managing and disposing of waste has led to the 

introduction of strict European Union (EU) and UK legislation and policy. In 

1975, the European Directive 75/442/EEC defined that waste must be disposed 

of in a way that does not pose a threat to human health or the environment and 

this Directive was subsequently revised in 1991 by Directives 91/156/EEC and 

91/156/EEC (Europa, 2005). This Directive is commonly known in much 

literature as the ‘EU Framework Directive on Waste’. The Directive 91/689/EEC 

in 1991 on hazardous waste together with the landfill Directive 99/31/EC in 

1999 form an overall structure for the waste management regime within the EU 

(Europa, 2005). One of the most important pieces of legislation is the EU 

Landfill Directive which requires a reduction in the landfill of biodegradable 

municipal waste in the UK to 75% of the 1995 level by 2010, 50% by 2013 and 

35% by 2020.

The provisions within the ‘EU Framework Directive on Waste’ were 

implemented into UK law by the Environmental Protection Act 1990 and this 

was subsequently amended by the Environment Act 1995 (DEFRA, 2000d).  In 

response to EU Directives the UK Government set out its vision for sustainable 



5

waste management in its 'Waste Strategy 2000', which is commonly regarded 

as the National Waste Strategy. The document outlines the importance of 

managing waste and resources, tackling the volumes of waste produced and 

putting waste to good use through re-use, recycling, composting and energy 

recovery. A variety of national targets were identified: 

 To recycle or compost at least 25% of household waste by 2005, at least 

30% of household waste by 2010 and at least 33% of household waste 

by 2015 

 To recover (recycling, composting, energy) value from 40% of municipal 

waste by 2005, 45% of municipal waste by 2010 and 67% of municipal 

waste by 2015 

 To reduce the amount of industrial and commercial waste sent to landfill 

to 85% of that landfilled in 1998, by 2005 

The latest figures show that the proportion of municipal waste having some 

value (recycling, composting and energy) recovered from it rose from 24.7% in 

2002/03 to 27.9% in 2003/04 (DEFRA, 2005b). To help achieve these 

challenging targets the Government, under the 'Best Value Initiative' in the 

Waste Strategy 2000, have set local authorities in England and Wales a series 

of performance targets which are measured by a series of 'Best Value' 

indicators as can be seen in Figure 3. Local authorities are expected to set 

performance indicators for each of the targets and create performance plans in 

order to help meet them.  Targets include: 

 The reduction of waste growth from 3% to 2% per annum 

 National recycling rates would increase to at least 45% by 2015 

 Substantial amounts of waste would be diverted from landfill 

 Significant environmental benefits 

 Innovation in creating better waste technologies would be increased 
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Figure 3: The Government’s best value indicators for waste management in England and Wales 

(Source: DEFRA, 2000a) 

These initiatives are additional to the previously introduced landfill tax, which 

charges per tonne of waste, which had the specific objective of helping the 

environment by diverting waste from landfill (DEFRA, 2000a).  

A Waste and Resources Action Programme (WRAP) was established in 2001 in 

response to the Government’s Waste Strategy 2000 to promote sustainable 

waste management through encouraging and developing strategies for effective 

resource use, end-uses for secondary materials and delivering more recycling 

and re-use (DEFRA, 2000a). The main aim of WRAP is to accelerate resource 

efficiency by creating stable markets for recycled materials and products by 

removing barriers to waste minimisation, re-use and recycling (WRAP, 2004). 

WRAP is Government funded through a variety of organisations including 

DEFRA and the Department of Trade and Industry (DTI). After publication of the 

Strategy Unit’s document in 2002, WRAP introduced a new set of programmes 

that focus on specific areas of waste reduction and recycling and public 

awareness initiatives to improve the public knowledge of recycling and 

composting, WRAP implemented the ‘RecycleNow’ campaign as a product of 

the communications and awareness programme. 
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Recycling and composting are important ways of reducing the amount of waste 

being disposed of via incineration and landfill. Recycling relies on a cyclical 

process of production and consumption, as shown in Figure 4, thus creating 

products that do not extract raw materials and use less energy.  

Figure 4: The recycling process (Source: DEFRA, 2000a) 

Wastes that can be recycled are paper (newspaper and magazines) and card, 

dense plastics, textiles, glass, ferrous metals (iron and steel) and non-ferrous 

metals (mostly aluminium). Organic, biodegradable waste can be composted 

such as vegetable peelings and kitchen waste.  Mechanisms to facilitate 

recycling are identified in Table 2. 

Council facility Description 

Kerbside This is where recyclable materials are collected from households by local 

authorities or private organisations. 

Civic amenity 

site 

Commonly known as ‘tips’ or ‘dumps’ they have large containers for a 

diverse range of recyclable materials. 

Bring-site These are points where people have to visit to dispose of their recyclable 

materials and commonly collect glass, paper, plastics and cans. 

Table 2: Council facilities for disposing of recycling 

Traditionally, recyclable materials have been disposed of at bring-sites which 

have been a central part of UK recycling policy since the late 1980’s.  However, 

in some circumstances the travelling distance to these sites means that it is less 

convenient for the public. Kerbside services have grown in number and size in 

an attempt to improve convenience for residents and increase the tonnage of 
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recyclables being collected. The number of kerbside collections in England 

grew from 20% of households in 1995/96 to 52% in 2000/01 (Strategy Unit, 

2002). However, kerbside schemes are the most costly scheme because of the 

frequency of collections, vehicle expenditure and resources required.  As a 

response to the increasing cost of kerbside collections, many local authorities in 

the UK have implemented a fortnightly scheme rather than a weekly scheme.  

This typically provides a refuse collection service every fortnight along with the 

collection of paper-based waste.  On alternate weeks, garden waste is collected 

along with recyclable bottles/metals and plastics. 

Success of recycling schemes is often gauged by public participation rate, 

tonnage of materials diverted from the waste stream and financial viability 

(Powell et al, 1996). The Best Value framework for waste management in the 

UK sets specific targets based on the tonnage of materials recycled.  The latest 

municipal waste management statistics for 2003/04 highlight a small 

improvement in recycling and composting (Table 3). 

Waste management indicator Statistic 

Household recycling and composting Increase from 14.5% in 2002/03 to 17.7% in 

2003/04 

Municipal waste being recycled or 

composted 

Increase from 15.6% in 2002/03 to 19% in 

2003/04 

Household waste collected for recycling Increase from 3.7 million tonnes in 2002/03 to 4.5 

million in 2003/04 

Household waste collected for recycling at 

civic amenity and bring-sites 

Increase from 2.5 million tonnes in 2002/03 to 2.6 

million tonnes in 2003/04 

Recycled household material collected via 

kerbside collections 

Increase from 1.3 million tonnes in 2002/03 to 1.9 

million tonnes in 2003/04 

Table 3: Municipal waste management statistics (Source: adapted from DEFRA, 2005b) 

Figure 5 shows the household waste and recycling represented in kilograms per 

person per year and this demonstrates a gradual improvement in the amount of 

waste being reduced and the increase in recycling. 
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Figure 5: Household waste and recycling in kilograms per person per year 1983/4 - 2003/4 

(Source: DEFRA, 2005b) 

STUDY OBJECTIVES 
Local authority run kerbside collections are seen as the way forward in 

maximising public participation in recycling because of the improved 

convenience. However, bring-site facilities are still of vital importance. This 

study aims to assess the contribution of bring-sites as part of the overall 

recycling strategy given the increasing implementation of kerbside schemes.

There have been a limited number of studies that have been highly focused on 

the importance of the location of bring-sites. There has been a lack of 

geodemographic style studies that focus on people’s use of bring-sites as a 

function of their population characteristics and locational behaviour. 

Previous studies have not used travel time as a measure of proximity to bring-

sites but instead have used the actual distance in miles or kilometres. There is a 

distinct weakness in this approach since distance between a residential area 

and a bring-site will be heavily impacted by travel time and hindrances on the 

road network.  A bring-site further away may actually be more conveniently 

accessed due to a better, less hindred transport infrastructure.  Very few studies 
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have directly employed a GIS approach to tackling some of the behavioural and 

locational dimensions of access and utilization of bring-sites, or to study 

recycling behaviour more generally.  The use of GIS is an important tool to 

underpin the modelling and analysis of travel time to bring-sites in particular. 

The main objective of this study is to critically evaluate the factors that influence 

the use of bring-sites and to use GIS as an analytical tool to explore their 

location.  Key elements in the effective location of a bring-site include 

accessibility, distance to residences and proximity to other facilities that might 

influence multi-purpose trip making (e.g. supermarkets, shops).  

The aims of the project are as follows; 

1. To investigate the geodemographic characteristics (e.g. affluence) that 

impact recycling behaviour. 

2. To investigate differential utilization of bring-sites as part of wider 

recycling behaviour. 

3. To examine the influence of kerbside collections on the use of bring-

sites.

4. To investigate the importance of distance to and location of bring-sites 

and differential utilization between urban and rural populations. 

5. To examine the trends, patterns and frequency of journeys to bring-sites 

and the reasons why particular ones are chosen. 

6. To examine the influence of household storage space in the use of bring-

sites.

As a tool that can be used in solving problems such as the location of facilities, 

GIS provides a means of collecting a variety of location based data, analysing 

and displaying it. The tools within a GIS are ideal for solving the spatial 

problems associated with site location including recycling facilities.   The 

following brief summary identifies a number of key GIS based approaches to 

studying recycling.

Much research has focused on using GIS to find optimum sites. This has meant 
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that GIS plays an important role with new directives, environmental concerns 

and pressure on contractors to get maximum capacity out of landfill with 

minimum cost. However, despite the main focus on landfill sites, there have 

been some studies investigating potential locations for recycling facilities. Lober 

(1995) developed a model within a GIS to produce a map of attitudes of 

opposition based on the distance between residences and potential bring-sites. 

There is a variety of environmental, transportation, economic, political and 

social factors to consider when planning the location for a bring-site. A GIS can 

be used to store the aforementioned information in a database, manipulate and 

analyse it to solve many geographical recycling problems. GIS can be used to 

identify regions that are more or less desirable for recycling points by analysing 

the most cost effective transport routes, household characteristics along with 

population, industry and commercial centre’s (Lober, 1995). In addition, GIS can 

be used to examine where certain types of recyclable materials are likely to be 

generated and in what volumes, so that recycling collection frequency and 

optimal routes can be planned in advance (Stinnett, 1996). 

Multiple simulations can be run within models to adjust the aforementioned 

factors to propose a variety of potential bring-sites (Flahaut et al, 2002). A bring-

site may have to be a certain distance from an environmentally sensitive area, 

be in an area of high population density or have good transportation links. 

Indeed, a study by Flahaut et al (2002) conducted a community bring-site 

location simulation in conjunction with the proposed plans of a local authority in 

Belgium. The authors found that the location simulations from their model 

favoured comparatively to the finalised plans made by the local authority. 

Highfill et al (1994) conducted a study into the optimal location of bring-sites by 

testing conditions where the amount of recycling collected would be maximised 

thus making recycling an environmentally and economically sustainable waste 

management option. A model was built in a city environment which used factors 

such as sorting, transportation, processing and other costs. Their primary 

conclusions were that there was an economic justification for a bring-site based 

on the potential of reduced transportation costs and that optimal sorting costs 

are favoured for larger cities. 
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There have been many studies that have investigated the environmental 

burdens associated with recycling at bring-sites. These studies have examined 

the possibility that the environmental benefits of recycling are counteracted by 

the exhaust emissions from vehicles travelling to bring-sites. An enthusiastic 

recycler who drives a considerable distance to deposit a few glass jars may not 

actually be benefiting the environment as much as he thinks (Bowcott, 1998). 

Butler and Hooper (2000) contributed towards this area of research by 

collecting data from 31 bring-sites in 9 waste collection authorities in England. 

The chosen locations provided a comprehensive spread of demographic, 

geographic and household characteristics. The study considered kerbside and 

bring-site recycling and calculated energy used to transport materials and 

modelled the results to assess the environmental burden. 

A study by Speirs and Tucker (2001) focused on the creation of a profile for the 

‘special’ recycler. This is a type of individual who will make a special trip to a 

bring-site for the sole purpose of recycling. The authors surveyed supermarket 

and CA sites in cities in Scotland over a two year period taking into account 

seasonal variations. The authors created three profiles of recyclers in relation to 

the use of bring-sites: the ‘special’ recycler, the recycler combining disposal with 

other chores and the recycler who does not travel by car. The latter profile was 

found to be a negligible proportion of less than 1%. Their main findings from the 

study zones were that those who made a special trip to recycle at CA sites and 

supermarkets were in the range of 22-23% and 7-9% respectively. The main 

aim of their study was to estimate the environmental burden associated with the 

special recycler. To estimate the environmental impact, the weight of people’s 

recycling was recorded at bring-sites and the distance travelled was used to 

calculate potential exhaust emissions. Their research concluded that the 

volume of waste recycled by individuals making special trips to bring-sites 

outweighed the negative environmental effects. Other studies by Ball and 

Lawson (1990), Belton et al (1994) and McDonald and Ball (1998) found that 

9%, 23% and 13% respectively made a special journey to recycle at bring-sites.  

There has been extensive literature published investigating the social based 

factors associated with participation in recycling schemes. Characteristics of 
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recyclers and non-recyclers in combination with various demographic factors 

have been studied in some depth including socio-economic status, educational 

attainments, race, gender and age. These in some form or another have been 

suggested as factors that could be related to environmental concern and 

recycling participation (Vining et al, 1992). These types of studies are of 

particular importance in the design of kerbside schemes so that they can meet 

the requirements of certain types of resident and household in areas of differing 

social status (Perrin and Barton, 2001). However, many studies differ in the 

conclusions drawn from demographic studies and concern for the environment 

is often unclear (Vining et al, 1992). 

In many cases it has been identified that affluence and education are the main 

variables associated with recycling participation (Coggins, 1994). In addition, 

the ethnic origin has shown a direct relationship with participation, volume and 

type of waste generated (Folz and Hazlett, 1991). Ball and Lawson (1990) and 

Belton et al (1994) both found that the majority of non-recyclers were from lower 

socio-economic groups whilst the majority using bring-sites were from higher 

socio-economic groups. In addition, McDonald and Ball (1998) found that in 

their study areas 59% and 50% were economically inactive, which was 

consistent with the high proportion of elderly people found in the analysis of 

their age groups. In their study, Speirs and Tucker (2001) found that there was 

no significant difference in the socio-economic status of recyclers using bring-

sites. The authors based this on occupational groupings with the highest 

proportion (33%) of recyclers having ‘junior and intermediate non-manual’ 

occupations. The MORI (2002) survey also identified affluence as a key factor 

in recycling participation with deprived communities regarding recycling as a 

peripheral issue in relation to more pressing concerns. The more recent 

Environment Agency (2002) survey supported the results of previous studies by 

once again finding that older home owners in higher income groups are most 

likely to recycle. 

Results of surveys conducted on the use of bring-sites have shown that elderly 

people commonly make up a high proportion of recyclers whilst the younger 

generation are the least likely to recycle. Ball and Lawson (1990) and Belton et
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al (1994) found that 42% and 41% respectively of non-recyclers were in the 18-

35 age group and 52% and 44% respectively using bring-sites were over the 

age of 55. McDonald and Ball (1998) found that in their two study areas 38% 

and 23% of people using bring-sites were aged over 60. Once again, the more 

recent MORI (2002) survey found that residents aged between 16 and 34 are 

least likely to recycle whilst those aged between 35 and 54 are most likely. 

Some studies have investigated the influence of household composition on the 

level of participation in recycling schemes. Coggins (1994) found that those 

most likely to recycle were young families with mortgages (25%), the elderly 

(15%) and families in ‘inter-war semis’ (13%). Speirs and Tucker (2001) found 

that the following household compositions of ‘family with older children’ (21%), 

‘more mature’ (23%) and ‘retired’ (30%) made up the vast majority of recyclers 

at bring-sites. The authors also found that the more enthusiastic recycler lived in 

a household of two persons (47%). The Environment Agency (2002) survey 

identified that households consisting of young renters were the least likely to 

recycle their waste. Robinson and Read (2005) identified the importance of 

targeting publicity at households with different compositions. They found that 

larger households appear to be more willing to put out recyclables for collection 

and single family dwellings have very distinctive recycling characteristics. Ando 

and Gosselin (2005) conducted a survey of multi-family dwellings to enable a 

comparison to previous studies of single-family dwellings. Households with 

differing compositions were surveyed to see how recycling participation varied. 

The results confirmed that recycling rates were lower for multi-family dwellings; 

however this was not associated with the ownership of their waste stream but 

was related more to convenience and residents demographics. 

There are a variety of motivations behind recycling, which include: 

environmental concerns, economic reasons, feeling of duty and social 

responsibilities. It is essential to continually investigate the motivations of 

recyclers and why individuals do not participate so that recycling initiatives and 

schemes can continually be modified to maximise participation (McDonald and 

Ball, 1998). On the other hand there are many reasons for non-participation in 

recycling which include: lethargy, lack of storage space for recyclable materials, 
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lack of interest in recycling and inconvenience. Many studies on recycling 

motivation encounter problems with the quality of their findings as frequently 

people say they will do something when confronted by an interviewer but in 

reality this is often not the case. The study by Perrin and Barton (2001) 

surveyed households before and after the introduction of two kerbside 

schemes. Although 98% of respondents (for both schemes) claimed that they 

would recycle on introduction of the schemes, the resulting participation was 

49% and 91%. 

One of the most important reasons for people wanting to recycle their 

household waste is to help the environment. The study by Vining et al (1992) in 

four communities discovered that, as hypothesised, altruism is the most 

important factor in recycling motivation. Education and awareness of 

environmental issues are vital in motivating people to recycle and changing 

personal beliefs. The MORI (2002) survey found that when respondents were 

directly asked about waste and recycling over 90% of people regarded it as a 

serious environmental problem. However, this proportion dropped to 7% when 

the respondent was not prompted and they gave a spontaneous answer. 

Interestingly, this survey discovered that people do not always regard recycling 

as ‘their problem’ and believe that local authorities, the Government and even 

employers should encourage good habits and lead by example. What is also of 

concern is the credibility of recycling in the minds of the public. The survey by 

the Environment Agency (2002) found that 24% of interviewees were not 

convinced that rubbish sorted into the bins actually gets recycled and a further 

16% were unsure. 

Ball and Lawson (1990) found that 38% of interviewees wished to reduce the 

rubbish in their bin and 34% wanted to conserve resources. The survey by 

Belton et al (1994) also returned similar figures, with 39% of respondents 

stating that they recycled to conserve resources, 25% wanted to protect the 

environment and 14% wished to reduce the amount of rubbish in their bin. 

Similarly, the majority of respondents in the study by Gonzalez and Torre (2005) 

cited ‘environmental awareness’ and ‘duty as a citizen’ as the main reason for 

recycling.
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The majority of studies have found that lack of motivation and lack of interest in 

recycling are the main reasons for non-participation. Ball and Lawson (1990) 

found that reasons for non-recycling were predominantly made up by people 

who ‘cannot be bothered’ (37%) and those who had no interest in recycling 

(24%). Belton et al (1994) found that 18% of respondents could not be bothered 

whilst the studies by McDonald and Ball (1998) and Robinson and Read (2005) 

returned lower percentages of 9% and 14.3% respectively for those individuals 

not interested in recycling. The MORI (2002) found that 10-15% were not 

interested in environmental issues and were reluctant to recycle. 

There has been much debate on penalising households on the basis of how 

much waste they produce and for not recycling their waste. This is an extremely 

contentious issue, which is one of the primary reasons why thus far such 

schemes are rarely used and have been the subject of much research. The 

Environment Agency (2002) survey found that 58% of respondents opposed a 

charging scheme based on the amount of rubbish they produce. The survey by 

MORI (2002) returned a negative response to charging schemes and many 

respondents stated that they may be more willing to accept them if the 

infrastructure and facilities are adequate. A suggested method of charging is 

through increases in council tax for those households that generate large 

volumes of waste (Bowcott, 1998). This is an approach that is aimed at putting 

financial pressure on households to participate in recycling and thus reduce the 

amount of waste going to landfill. Many studies have identified that if 

households were penalised for non-participation in waste minimisation then they 

would generally be more aware of buying products with less packaging and 

would recycle more (Williams and Kelly, 2003). Currently, Barnet Council in 

North London are piloting a scheme, the first of its kind in the UK, where 

residents will be fined £1,000 if they fail to recycle their waste (Andalo, 2005). 

However, this may increase the chance of fly-tipping, be expensive or complex 

to administer and penalise low-income or disadvantaged residents (Strategy 

Unit, 2002).  Additional schemes to weigh the amount of household rubbish 

placed out for kerb side collection and charge accordingly are currently being 

trialled in some areas.  Schemes to electronically tag kerbside bins which 
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automatically monitor the type of rubbish placed for collection are also on trial.  

Bins which contain ‘illegal’ rubbish are not collected and a tag is placed on the 

bin warning the resident not to place recyclables out as household waste.  

Further instances are followed with a fine. 

The other way of engaging the public in recycling is through incentives such as 

reward schemes or financial payments based on volumes of materials recycled. 

Many European countries promote recycling through deposit refund schemes, 

which have high initial administrative costs; however these often achieve 

material return levels of 90% (Strategy Unit, 2002). The MORI survey found that 

there was generally support for refunds for those who take part in recycling 

activities and the Environment Agency (2002) survey found that 88% of 

respondents would be likely to return bottles or containers to supermarkets in 

return for money back or discounts. In their study, Ball and Lawson (1990) 

found that only 6% of non-recyclers would start recycling if they received a 

financial reward. 

The Strategy Unit (2002) publication ‘Waste not, want not’ described the 

success of a recycling incentive trial in Sudbury in Greater London where 

households were given bar-coded collection boxes, which were scanned by a 

recycling officer on collection. The participation in kerbside recycling rose by 

6%, tonnage of recycling increased by 34%, and 22% of households qualified 

for the £10 incentive payment. There is the potential that receiving payment for 

recycling materials may be successful, however, this may not satisfactorily 

convert individuals into making the effort to save, sort and transport recyclables 

(Vining et al, 1992). 

Social influences can play an important role in motivating people to recycle. If a 

family member, relation or friend is a keen recycler then this can motivate 

others close to them to follow suit. In addition, it is being recognised that 

educating children about recycling is important in raising social and 

environmental awareness from a young age which might help influence their 

parents recycling behaviour by bringing awareness and knowledge into the 

household from school. 
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A study by Tucker (1999) investigated how social pressures can stimulate 

individuals into recycling. He examined the influences of conforming to ‘the 

norm’ by suggesting that if recycling became a regular occurrence in a 

community it could increase participation and frequency. Simulations from his 

model suggested that a certain threshold level of participants had to be reached 

before normative influences became apparent. The results from the MORI 

(2002) survey suggested that kerbside services can establish recycling as a 

regular activity that is part of a daily or weekly lifestyle routine and this will have 

a positive impact on community spirit. 

When the voluntary action of individuals is required in any task, personal 

inconvenience must be minimised to ensure high participation. Kerbside 

recycling causes less inconvenience than using bring-sites because the 

individual does not have to make a journey to dispose of recycling. If recycling 

is simple and does not cause too much of an inconvenience, then it will be 

easier to motivate individuals. Currently, many publicity campaigns are trying to 

get the message across that ‘recycling is so simple’ and the study by Robinson 

and Read (2005) focused on this theme. The authors were pleased that 

inconvenience made up a small proportion of the reasons given for not recycling 

but the lack of awareness of the services was of greater concern. 

Coggins (1994) study of Sheffield in 1992 found that inconvenience (48%) was 

the main reason for not recycling and the introduction of kerbside collections 

would encourage people to recycle (72%). At that point in time kerbside 

collections were very limited in number so this would explain the high proportion 

of respondents stating that inconvenience was the main barrier to recycling. 

Perrin and Barton (2001) found that before the introduction of the kerbside 

schemes in their study, inconvenience and time were the main barriers to 

participation in recycling activities. The results after the implementation of the 

two schemes showed increases in volume of materials recycled. However, the 

enthusiasm and efficiency of participants were still relatively low. 

The survey by the Environment Agency (2002) found that 57% of respondents 
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said they took care in sorting as much of their waste as possible to make it 

easier to recycle. In addition, the majority claimed they would recycle more if 

they were provided with easier means to sort their rubbish. This survey found 

that time is an issue, with 28% of respondents stating that they do not have time 

to sort their waste – a view that is most strongly held among the young (44%) 

and those with full-time jobs (34%). The MORI (2002) survey found that in 

London, 37% of respondents said that they were too busy to visit recycling 

banks and approximately the same percentage said that it did not fit in with their 

everyday routine. 

There has been much focus on the participation of households in recycling 

schemes in areas of social deprivation, multi-storey buildings, flats and low 

income housing. Many studies on types of dwellings have shown that there are 

noticeable differences in recycling rates and participation (Ando and Gosselin, 

2005). Household characteristics do play an important part in recycling rates 

and larger households appear to be more willing to put out recyclables for 

collection (Robinson and Read, 2005). Speirs and Tucker (2001) found that 

residents of detached (37%) and semi-detached (39%) housing made the most 

special trips to recycle. 

These types of study often investigate factors of direct relevance such as 

storage space, lack of resources and access to recycling points. If materials are 

to be separated from the household waste stream there needs to be a container 

to keep them in and a suitable space to store them. Indeed, it is proposed that 

new housing developments should be designed in a way to cater for recycling 

with storage facilities and outdoor locations for recycling bins (Strategy Unit, 

2002). The MORI (2002) survey found that one in three stated that storage 

space inside the home is a major problem whilst one in five believes it is a 

problem outside of the home. For smaller properties such as flats and terraced 

houses there is a common problem of storage space for recycling and the 

addition of extra clutter in already limited space is undesirable. Therefore, for 

these types of property there needs to be recycling facilities nearby so that the 

volume of recycling does not build up. Lichfield District Council in the West 

Midlands introduced mini-recycling banks in close proximity to the 
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aforementioned types of property and such an initiative contributed to a 

recycling rate of 46.2%, which was first position in the 2003/04 recycling league 

table published by DEFRA (Gould, 2005). 

McDonald and Oates (2003) investigated the reasons for non-participation in a 

kerbside recycling scheme. A survey was undertaken to target households who 

were not participating in a pilot paper recycling scheme. The authors discovered 

that the main reasons for non-participation were inconvenience and lack of 

space to store the recycling bin (18%) which was the main finding in the study 

by Vining et al (1992). 

A study by McQuaid and Murdoch (1996) used a model, which incorporated 

multiple factors including demographics, economic and political, to investigate 

participation in Edinburgh for the aforementioned types of household. The 

authors discovered that housing characteristics such as buildings without lifts, 

household size and access to cars all influence participation rates. They 

concluded that well designed kerbside collections in these areas of housing are 

of vital importance in improving recycling participation. The study by Ando and 

Gosselin (2005) surveyed housing types with differing characteristics e.g. 

number of floors, to pose a variety of social, economic and recycling 

convenience questions. Indeed, it was found that storage space was one of the 

critical factors and recycling volumes were higher for households with adequate 

interior space for sorting and storing materials. 

As previously mentioned there have been many studies investigating the 

locating of sites for recycling using a variety of tools including GIS. In addition, 

there has been much research into the factors surrounding the use of bring-

sites in relation to the existing locations. No studies to date have used GIS to 

model the distance and time taken to travel along a road network to bring-sites. 

Convenience in the use of bring-sites is one of the most vital components in 

encouraging people to recycle. Ball and Lawson (1990) found that 92% of 

interviewees stated that the bottle banks they used were conveniently located. 

However, such results should be treated with caution due to bias, because it 
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may not include people who do not use the sites. For non-recyclers, 15% 

quoted inconvenient location as the reason for non-participation. Proximity of 

bring-sites to residences is an important factor in making recycling as 

convenient as possible. A survey undertaken by MORI in Leicestershire found 

that 71% of respondents said that they would recycle if bring-sites were closer 

to their home (MORI, 2002). The study by Robinson and Read (2005) identified 

that four-fifths of residents used certain bring-sites because of their close 

proximity. In addition, they identified that the frequency of recycling can be 

affected by the distance to a bring-site. 

Belton et al (1994) found that 31% of non-recyclers said that if bring-sites were 

nearer they would recycle and the study by Perrin and Barton (2001) cited 

distance to bring-sites as the biggest barrier to effective recycling. The study by 

González-Torre and Adenso-Díaz (2005) used a ranking system to assess the 

importance of the individuals recycling mentality. The results indicated that 

people ‘neither agree nor disagree’ on the importance of the proximity of the 

bring-sites to the place of residence. Approximately 94% walked a maximum of 

five minutes (10 minutes for a round trip) and 55% took between three and four 

types of materials to be recycled thus indicating that people are willing to take 

more recycling if bring-sites are in close proximity to their residence. 

Many studies have found that disposing of recycling in combination with another 

activity is highly convenient. Recycling facilities at supermarkets or near to 

shops are highly desirable as the frequency of visits to shops mean that 

recycling can be disposed of on a regular basis. The study by Ball and Lawson 

(1990), Belton et al (1994) and McDonald and Ball (1998) found that 85%, 55% 

and 71% respectively disposed of recycling at bring-sites on their way to the 

shops. In addition, Belton et al (1994) found that the catchment area of the 

bring-sites varied depending on the facilities nearby. For residential locations 

with only a few shops the majority of people came from less than a mile whilst 

facilities like supermarkets increased the geographical spread to over 2 miles 

(3.2 km). The average distance travelled by car was between 0.42 and 1.64 

miles. The average distance that people walked to bring-sites was about a third 
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of a mile (0.54 km). 

Speirs and Tucker (2001) found that 68% of interviewees stated that the 

convenience of a supermarket bring-site was the most important factor in 

recycling motivation. They found that for CA sites the average distance was 

3.13 miles for special journeys and 3.28 miles for non-special journeys. In 

addition, they found that for supermarket bring-sites the average distance was 

between 0.42 - 1.81 miles for special journeys and 1.89 - 3.24 miles for non-

special journeys. González-Torre and Adenso-Díaz (2005) discovered that in 

most cases if recycling is combined with another purpose then individuals are 

willing to travel further. In addition, the results demonstrated that the 

environmentally aware individual is willing to take more recycling to bring-sites 

but volumes decreased with increased walking time. 

Other factors have been suggested to have a close link to the location of and 

distance to bring-sites. The mode of transport to bring-sites has been 

investigated in differing geographical locations, and as previously mentioned, 

the study by Speirs and Tucker (2001) examined the environmental burden 

caused by using cars to dispose of recycling. Ball and Lawson (1990) found that 

71% disposed of their recycling by car with a large proportion of this overall 

figure coming from their rural study area and 27% came by foot. Belton et al

(1994) found that 60% arrived at bring-sites by car and 40% on foot. The higher 

figures for special recyclers and those walking to bring-site for the study by 

Belton et al (1994) could be explained by study area of Glasgow. The more built 

up city environment could mean that more people walk to bring-sites and if they 

are in close proximity they would be more willing to make a special trip. The 

results from the studies by Speirs and Tucker (2001) and Robinson and Read 

(2005) both support this idea with the latter study finding that the common 

means of transporting recyclable to bring-sites was by foot (70%) and one road 

which was served by two bring-sites was used by four fifths of recyclers. In was 

also found that the highest use of bring-sites and lowest use of kerbside 

collections was in areas of high density housing. 
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The frequency of visits to bring-sites has often been examined in relation to 

distance to bring-sites. Ball and Lawson (1990) found that the majority of people 

used bring-sites once a week (27%) or once/twice a month (52%) and residents 

in rural areas tended to visit them less frequently. The findings from the study 

by Belton et al (1994) returned figures of 35% and 34% respectively for the 

aforementioned frequencies in the study by Ball and Lawson. González-Torre 

and Adenso-Díaz (2005) found that the frequency of visits were mainly once or 

twice a week due to the close proximity of the bring-sites. 

STUDY DESIGN 
Four study zones were identified to provide a mix of urban and rural locations 

and those whose populations are broadly affluent and relatively disadvantaged. 

To ensure comparable recycling frameworks, all study areas were within the 

same local authority. This was important because kerbside service collections 

differ between local authorities which would undermine comparisons made 

between each of the study areas. 

Indices of Deprivation (ID2004, ODPM, 2004) were used to select zones of 

affluence for both urban and rural areas based on the ranking of deprivation at 

Super Output Area level. 32482 

Urban Study Area - Epsom (Epsom and Ewell Council, Figure 6) 

 Worcester Park, Epsom, Surrey (in top 10% most deprived nationally) 

 Longmead Estate, Epsom, Surrey (in top 30% least deprived nationally) 

Rural Study Area – Farnham (Waverley Council, Figure 7) 

 Middle Bourne, Farnham, Surrey (in top 10% most deprived nationally) 

 Upper Hale, Farnham, Surrey (in top 30% least deprived nationally) 
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Figure 6: Epsom study area with Worcester Park and the Longmead Estate study zones 

highlighted (Map base © Crown Copyright/database right 2005.  An Ordnance Survey/EDINA 

supplied service) 

The urban study area is heavily built up, has high levels of traffic congestion, 

the density of bring-sites and the two zones of differing affluence. The rural 

study area is located within the boundary of Waverley Borough Council and is 

not as urbanised.  It also has much lower levels of traffic congestion. 
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Figure 7 Farnham study area with Middle Bourne and Upper Hale study zones highlighted (Map 

base © Crown Copyright/database right 2005.  An Ordnance Survey/EDINA supplied service) 

The location of bring sites was obtained using details available on the local 

authority web site.  To collect the necessary data on recycling attitudes and 

behaviour in each of the four study zones a questionnaire was constructed.  A 

‘drop-and-collect’ survey method to distribute the questionnaires to the 

households in the study areas was selected.  A covering letter was also 

distributed explaining the reason for the questionnaire and instructions on how 

to complete it.

A pilot survey of 15 households was undertaken in Epsom on a road that was 

not included in either of the study zones. This was used to give an indication of 

the response rate and it would hopefully highlight any potential problems with 
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the questionnaire such as the design, format and layout. Indeed, from the 10 

surveys that were returned some amendments were required because of a 

couple of minor design faults. In addition, the questionnaire colour scheme was 

changed in an attempt to prevent the respondent from filling in questions that 

were not required.

Each SOA contained in the region of 540-570 properties so a 25% sample of 

each study area would provide a reasonable number of respondents for 

analysis.  A systematic sampling strategy of  every fourth house on roads in 

each study area was used to distribute the survey.  In the case of being 

confronted by a resident who did not want a questionnaire, the next house was 

selected and the sample process continued as before. 

The survey was undertaken in late July and early August 2005 (Table 4) 

Study Zone Date 
Posted 

Number 
Posted 

Dates
Collected 

Number 
Collected 

Response 
Rate

Number 
Useable

Percentage 
Useable

Middle Bourne 27/07/05 135 29/07/05 

30/07/05

31/07/05

80 59.3% 75 55.5% 

Upper Hale 28/07/05 129 30/07/05 

31/07/05

01/08/05

57 44.2% 56 43.4% 

Waverley 

Total 

 264  137 51.9% 131 49.6% 

Worcester Park 04/08/05 143 06/08/05 

07/08/05

08/08/05

67 46.8% 66 46.2% 

Longmead

Estate

05/08/05 128 07/08/05 

08/08/05

09/08/05

48 37.5% 47 36.7% 

Epsom and 

Ewell Total 

 271  115 42.4% 113 41.7% 

OVERALL 

TOTAL 

 535  252 47.1% 244 45.6% 

Table 4: Details of the survey in each of the study zones 

Questionnaire results were coded and entered into a personal geodatabase file.
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To be able to calculate the distance between households and bring-sites a 

network model was created using ArcGIS Network Analyst. One of the main 

benefits of using GIS in the context of this project was the ability to be able to 

model the road network, something which has not been apparent in previous 

studies of this nature.  The network was based on Ordnance Survey (OS) 

‘Meridian 2’ data which contains details on the lengths of road segments, types 

of network feature, road names and number.  Because of the scale of the 

original data, in some circumstances the OS data was missing some residential 

roads, especially cul-de-sacs, so they had to be added using the ArcGIS Editor.

Road conditions were modelled to create an accurate representation of the 

distance and time from households to bring-sites. It is a complex and time 

consuming task to accurately model a road network because of the changeable 

nature of road conditions such as traffic congestion. Therefore, it is assumed 

that people will dispose of their recycling outside of peak rush hour traffic so the 

road network model is created around light to medium traffic conditions. Traffic 

surveys were completed to record speeds and impedances at junctions.  One 

of the most important components in modelling the road network was the 

creation of average speeds for each of the line segments. Table 5 shows the 

different types of road, the average speed allocated and a justification of the 

choice.

In addition to creating average speeds it was necessary to model the other 

features of the road network including one way streets, traffic lights, 

overpasses, roundabouts, traffic congestion and general left and right turns. 

The network model thus included average time spent at traffic lights, 

roundabouts and turns, therefore making the road network a better 

representation of reality. To calculate the impedance values of traffic lights it 

was decided to manually time the changeover from red to green at a variety of 

road junctions. The same process was used to model the general left and right 

turns from junctions without traffic lights and roundabouts. The average time 

was calculated and the impedance values were generated and used in the road 

model as shown in Table 6. 
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Road Type Average 
Speed (mph) 

Justification 

Minor Road – 

Residential, not A or 

B

20 To take into consideration impedances such as road 

humps, clusters of parked cars and residential traffic 

congestion. 

Town Centre 15 To take into consideration the traffic congestion in 

town centre’s and the increased frequency of 

pedestrian crossings. 

A or B Road (30 

mph limit) 

25 Same as the minor road type but impedances should 

have less of an impact on the average speed. 

A or B Road (40 

mph limit) 

30 (Single) 

35 (Dual) 

To take into consideration speeding up time, slowing 

down time and general travelling impedances. Dual 

carriage way speed is higher because impedances 

are expected to have less of an impact on the 

average speed. 

A or B Road (50 

mph limit) 

40 (Single) 

45 (Dual) 

As described in 40mph road conditions. 

A or B Road (60 

mph limit) 

50 (Single) 

55 (Dual) 

As described in 40mph road conditions. 

A or B Road (70 

mph limit dual 

carriageway) 

60 As described in 40mph road conditions. 

Table 5: Average speeds for the road types used in the network model 

Road Feature Impedance in 
Seconds

Minor traffic lights (Left turn and straight on)  20 

Minor traffic lights (Right turn) 30 

Major traffic lights (Left turn and straight on) 30 

Major traffic lights (Right turn) 40 

General junction (Left turn) 5 

General junction (Straight On) 10 

General junction (Right turn) 10 

Minor roundabout (Left turn) 10 

Minor roundabout (Straight On) 15 

Minor roundabout (Right turn) 20 

Major roundabout (Left turn) 30 

Major roundabout (Straight on) 35 

Major roundabout (Right turn) 40 

Table 6: Impedance values for the various road features 



29

Once the average speeds and impedance values had been calculated the road 

network could be modelled by amending the network attribute table. The 

following attribute table fields (Table 7), were added to the existing Meridian 

data to model the various road features.

Database Field Explanation 

Miles Converted from Meridian datafield ‘meters’ 

Av_Speed The average speed in mph for the road segment (See Table 3.3). 

F_Elev A field used to model overpasses for roads before a junction. 

T_Elev A field used to model overpasses for roads after a junction. 

Seconds The number of seconds to travel along a road segment. Calculated from 

the ‘Miles’ and ‘Av_speed’ database fields. 

Records Unique identifier for each line feature in the network which is used in 

modelling turns. 

FJunction The ‘from node’ for each line feature which is used in modelling turns. 

TJunction The ‘to node’ for each line feature which is used in modelling turns. 

OneWay A field used to model one way roads 

Table 7: Database fields added to the Meridian dataset

ArcGIS Network analyst was used to calculate the distance to (miles) and time 

(seconds) it took each respondent to get to their stated bring-site and any other 

locations visited on their journey. Figure 8 hows an example of a route 

calculated by the network analyst. Three fields were added to the household 

attribute table to store these values. Whilst undertaking the network analysis it 

was necessary to ensure the validity of the routes by conducting several checks 

on the road network. This was important to ensure that the impedance values 

modelled for turns, traffic lights etc. were being taken into consideration and that 

there were no topological errors in the road network. 
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Figure 8 Example of a route calculated by the network analyst from a household (yellow dot) to 

a bring-site (Green square) 

GEODEMOGRAPHICS OF RESPONDENTS 
The majority of the questionnaires were completed by a female resident (60%) 

and there were distinct similarities between both the affluent study zones and 

both the deprived study zones. The survey letter asked the resident who is 

responsible for the household waste to complete the questionnaire. Both Middle 

Bourne and Worcester Park had a 45% male and 55% female split, whilst both 

Upper Hale and the Longmead Estate had a 32% male and 68% female split. In 

the case of the deprived study zone, females tended to take responsibility for 

overseeing household tasks. This was less so in the affluent study zones which 

may indicate that household tasks are shared more equally. 

The household composition of respondents consisted primarily of families with 

older children (26%), families with younger children (24%) and retired (22%). 
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Grouping the data into the four study zones revealed that a third of the 

respondents from Middle Bourne were retired and households in Worcester 

Park were predominantly family based (61%). The household composition in 

Upper Hale and the Longmead Estate was spread out more across the 

categories but was still mainly family orientated. The number of residents in the 

households consisted mainly of two (34%), three (22%) and four (18%) people. 

These figures are to be expected as families and retired respondents make up 

the majority of the household composition. The only figure that differs from other 

study zones is a higher proportion of respondents in the Longmead Estate who 

live by themselves (26%). This may be because part of the estate has council 

owned property and special needs housing. 

The occupation of the head of the household was primarily professional (44%) 

and economically inactive (28%) (65% of these were retired). Not surprisingly, 

65% and 53% in Middle Bourne and Worcester Park respectively were 

employed in a professional occupation. The occupations in Upper Hale and the 

Longmead Estate were more evenly distributed with a much higher proportion in 

skilled and unskilled employment. 

The 16-30 age group was underrepresented with only 8% of the respondents 

returning a questionnaire. In general, the age of the respondents related to the 

results from the household composition with 75% and 73% in Middle Bourne 

and Worcester Park respectively over the age of 45. This would generally be 

expected in these affluent areas as older people (most of the time) have greater 

financial power so they can afford the larger properties. Once again, the ages of 

respondents in Upper Hale and the Longmead Estate are not particularly biased 

to any particular group. These two study zones have a greater proportion of 

younger respondents with 50% and 45% of respondents in Upper Hale and the 

Longmead Estate respectively in the 16-45 age group. As previously indicated, 

a lower percentage of younger respondents would be expected in the affluent 

areas whilst a greater number may live in a less affluent area because of the 

diverse nature of households (i.e. students, council tenants). The low response 

rate from the younger age group in Upper Hale and the Longmead may suggest 

lethargy towards recycling. 
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RECYCLING BEHAVIOUR 
The recycling behaviour of the households is generally very encouraging with 

43% claiming they recycling as much waste as possible and only 7% of 

respondents not recycling at all. However, the latter result should be treated 

with caution because there is a high probability that non-recyclers make up a 

high proportion of those who did not complete the questionnaire. Those 

residents keener on recycling would probably be more willing to fill out the 

questionnaire whilst on the other hand, non-recyclers are more likely to be the 

residents who were unwilling to complete the questionnaire. In addition, 

residents who do not recycle may feel awkward in admitting it so this could have 

contributed to the lower response rate. Grouping the recycling level by each 

study zone gives an interesting insight into the recycling behaviour in areas of 

differing affluence and this can be seen in Table 8. 

  Study Zone 

Recycling Level Middle Bourne Upper Hale 
Worcester 

Park
Longmead

Estate

  N % N % N % N % 

As much as 

possible 37 49.33 18 32.14 30 45.45 20 42.55 

A lot 25 33.33 12 21.43 21 31.82 7 14.89 

A bit 9 12 17 30.36 13 19.7 18 38.3 

Nothing 4 5.33 9 16.07 2 3.03 2 4.26 

Total 75 100 56 100 66 100 47 100

Table 8: Recycling level in each of the study zones 

A relatively high proportion of respondents in each zone claim to recycle the 

majority of their household waste, especially in Middle Bourne and Worcester 

Park. Upper Hale and the Longmead Estate have a higher proportion of 

respondents who only recycle a bit of their household waste and Upper Hale 

has the highest percentage of non-recyclers (16%). These results reinforce the 

findings of past studies that affluence plays an important role in the level of 

recycling activity in households. 



33

REASONS FOR NOT RECYCLING 
Due to the small amount of data collected for the non-recyclers it is difficult to 

draw any major conclusions. The primary reason for not recycling was lack of 

time (24%) and this finding concurs with the survey undertaken by the 

Environment Agency (2002). In addition, the effort required to recycle (18%) 

was stated as a reason for not recycling, which was highlighted in the studies by 

Ball and Lawson (1990) and Belton et al (1994). Interestingly, respondents in 

Upper Hale stated that they did not have a recycling box and that they were too 

expensive. However, this does indicate a lack of knowledge about the kerbside 

service, as the council deliver boxes free of charge.  These respondents did 

state that they would recycle if they were given a wheelie bin and in general 

conversation with some residents it became apparent that they did not like the 

recycling boxes provided by the council. In addition, the residents in this 

particular study zone were very critical of the council and non-recyclers stated 

that a cash incentive (18%) would persuade them to start recycling. This is not 

surprising given that some housing was council owned. 

GEODEMOGRAPHICS OF RECYCLERS AND NON-RECYCLERS 
As expected, the recyclers belong to specific demographic groups. It is evident 

that age is an important factor in relation to the level of recycling activity, as can 

be seen in Table 9 and this concurs with findings from other studies. 

 Age Group 

Recycling Level 16-30 31-45 46-60 60+ 

  N % N % N % N % 

As much as 

possible 3 15.79 23 34.33 38 44.71 41 56.16 

A lot 6 31.58 13 19.4 26 30.59 20 27.4 

A bit 5 26.32 25 37.31 17 20 10 13.7 

Nothing 5 26.32 6 8.96 4 4.71 2 2.74 

Total 19 100 67 100 85 100 73 100

Table 9: Recycling level in each of the age groups

There is a gradual increase in the proportion of respondents who recycle as 
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much as possible in line with the age of the respondent. Those aged over 60 

are the keenest recyclers with 84% claiming to recycle as much as possible or a 

lot. The older generation would usually have more leisure time and make use of 

their resources through experiences of rationing from world wars. The results 

from the composition of the household agrees with the link between age and 

recycling level, with 60% of retired households recycling as much as possible. 

In addition, the more mature households have a better recycling level which 

concurs with the findings of Speirs and Tucker (2001). 

Households consisting of younger adults and families with young children are 

poorer recyclers, which does have a close association with age. The younger 

age groups have a more varied recycling level with higher proportions claiming 

to recycle a bit. This may be linked with the lack of time that the younger 

generation seem to have with their hectic lifestyles and this could especially be 

the case with a family raising young children. Continuing this theme of time, 

there is a slight decrease in the recycling level for households with more people, 

which may suggest there are other household tasks to deal with instead of 

recycling. Examining the non-recyclers in detail, families with young children 

(53%) and the age group 16-45 (65%) were the only demographics of slight 

significance. In addition the younger age groups were underrepresented in the 

survey which possibly indicates lethargy towards recycling and the above 

finding suggests this. Those in professional and skilled occupations are the 

keener recyclers, which concurs with the findings of Ball and Lawson (1990), 

Belton et al (1994) and the Environment Agency (2002). 

USE OF COUNCIL FACILITIES 
Just over half of the respondents use both (kerbside and bring-sites) council 

facilities (55%) and a small proportion only use bring-sites (11%) to recycle their 

household waste. At first glance, these figures do not indicate that the kerbside 

service completely dominates the collection of recycling. The claimed recycling 

level for each of the council facilities can be seen in Table 10. 
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 Council Facility 

Recycling Level Kerbside Bring-Sites Both 

  N % N % N % 

As much as 

possible 38 49.35 7 26.92 60 48.39

A lot 16 20.78 4 15.38 45 36.29

A bit 23 29.87 15 57.69 19 15.32

Total 77 100 26 100

12
4 100

Table 10: Recycling level for each of the council facilities 

It would be expected that those who use both council facilities would claim to 

recycle the most because the kerbside service only collects specific materials. 

Neither Waverley nor Epsom and Ewell Councils collect cardboard and plastics 

which make up a reasonable proportion of household waste. Indeed, when 

engaging in conversation with some of the residents a common area of 

discussion was why cardboard and plastics were not collected by the council. 

Therefore, if respondents claim to recycle as much as possible, both facilities 

would realistically have to be used to achieve this. It is interesting, given the 

previous statement, to see that almost half of the respondents who only use the 

kerbside service claim to recycle as much as possible. This could indicate that 

respondents believe the materials collected via the kerbside collection 

constitute all of the recycling that is possible. However, one must be careful with 

this assumption as a reasonable proportion of respondents are over 60 (39%) 

or retired (32%), which could potentially indicate that it is difficult to get to bring-

sites. However, when looking at the reasons for not using bring-sites only 7% 

stated that age or disability prevented them from using bring-sites. There are 

some differences in the use of council facilities between each of the study 

zones and these are shown in Table 11. 
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 Study Zone 

Council 
Facility Middle Bourne Upper Hale 

Worcester 
Park

Longmead
Estate

  N % N % N % N % 

Kerbside Only 19 26.76 18 38.3 20 31.25 20 44.44 

Bring-sites 

Only 6 8.45 10 

21.2

8 3 4.69 7 15.56 

Both 46 64.79 19 

40.4

3 41 64.06 18 40 

Total 71 100 47 100 64 100 45 100

Table 11: Recycling facilities used in each of the study zones

Given that respondents in Middle Bourne and Worcester Park are the keenest 

recyclers it is no surprise to see that the majority use both council facilities. 

Upper Hale and the Longmead Estate have higher proportions of respondents 

who only use bring-sites. Both of these study zones are frequent users of 

supermarket facilities which may indicate that these respondents are quite 

content with just recycling whilst shopping. In addition, respondents in Upper 

Hale and the Longmead Estate are more reliant on the kerbside service which 

can be explained by the claimed recycling levels. This could indicate once again 

that affluence is an important factor in recycling levels and the use of bring-

sites. For those who only used the kerbside service, the main reasons for not 

using bring-sites were the convenience of the kerbside service (26%), time and 

effort (23%) and no suitable mode of transport (8%). None of the study zones 

had a particular bias towards any one reason. 

Examining the relationship between the kerbside service and bring-sites in 

relation to the specific materials collected by the kerbside service gave some 

interesting insights into the recycling behaviour of respondents. For those 

respondents who use both facilities, 60% use the kerbside service only to 

recycle the materials that are collected. Therefore, one can make the 

assumption that these respondents use bring-sites to recycle the materials that 

are not collected by the kerbside. If in the future the range of materials collected 

by kerbside services is increased this could potentially transfer some recycling 
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disposed of at bring-sites to the kerbside collections. 

A wider range of materials that are collected by the kerbside service would 

mean a larger volume of recycling which could mean bigger recycling 

containers would need to be supplied to residents. The frequency of collections 

may need to increase which would require financial investment in man power 

and vehicles. However, councils are often restricted by their budgets. The 

impact of any changes made to kerbside services will affect residents to some 

extent. The increased frequency of a kerbside service would mean more 

vehicles (refuse and recycling) traversing residential areas which may bring 

about other problems. Additionally, residents may object to potentially having 

three different types of wheelie bin (refuse, recycling, green waste) outside their 

property. As stated by Noehammer and Byer (1997), it is important to get the 

right balance between all the various design factors to make a kerbside scheme 

a success. Indeed, Waverley is set to change their general refuse collection to 

fortnightly in an attempt to force residents into recycling more. However, there is 

always a concern that this might increase the chance of fly tipping or extra bags 

of waste being left outside properties making the area unsightly.  Fortnightly 

collections are currently being trialled across the UK in a number of areas.

Preliminary reports identify resident dissatisfaction on the basis that household 

rubbish is left for up to 2 weeks, potentially causing an environmental health 

issue.

Some 40% of respondents take some of the materials collected by the kerbside 

to bring-sites. These respondents were asked why they do not rely solely on the 

kerbside service to collect those specific materials and two main reasons were 

given. Respondents stated that there was too much recycling for the kerbside 

boxes (27%) and they could dispose of recycling at the same time as other 

materials not collected by the kerbside (25%). Some residents commented that 

they thought the boxes supplied by the council were too small and wheelie bins 

would be a better option. Therefore, bring-sites provide a necessary means of 

disposing of materials in the event of an overflow before a kerbside collection is 

due.
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Overall, especially in the less affluent study zones, there was a lack of 

knowledge about the reasons why the council recycle certain materials. 

THE USE OF BRING-SITES 
As expected, a high proportion of households recycle their waste at CA sites or 

supermarket facilities (Table 12). 

Recycling Facility  

Civic Amenity 
Site

Supermarket Other 

Epsom 51% 35% 14% 

Farnham 47% 41% 12% 

Table 12: Recycling facilities used in the study areas

The wide range of various materials that can be recycled at CA sites and 

supermarkets could be a significant driver in the choice of the individual. In 

general, the facilities at these sites are much more comprehensive so the 

majority of recyclables can be disposed of, including those not collected by the 

kerbside service. Looking at the other sites that are used by respondents the 

majority have a wide range of materials. There were only a small number of 

respondents who use facilities that only accepted a couple of recyclable 

materials. Findings suggest that respondents use the more comprehensive 

bring-sites. The high use of CA sites could relate to the new names given to 

these recycling facilities. Historically, CA sites have been regarded as 

somewhere to dispose of general household waste. However, with the current 

recycling boom many are now called ‘household waste recycling centre’ to 

make people more aware of the materials that can be disposed of. 

The following figures present results from the GIS analysis showing the bring-

sites used in each of the study zones.  Table 13 illustrates the colour coding 

used on the maps. 
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Feature Type Category Colour 

Road Line A Green 

  B Red 

  Minor Violet 

    

Residents Point  Orange 

    

Bring-Sites Point Used Blue 

  Not used Pink 

Table 13: Key to the GIS output for Figures 9-12.

Figure 9 hows all the bring-sites that are used by respondents in Middle Bourne. 

The majority (42%) of respondents in this study zone travel to the local 

Farnham CA site to recycle. The other bring-sites that are commonly used are 

the Farnham Sainsbury’s supermarket (15%) and the Bordon CA site (10%). In 

comparison to other study zones, the remaining bring-sites that are used cover 

a much wider geographical area. 

Figure 9 Bring-sites used by respondents in Middle Bourne



40

Figure 10 shows all the bring-sites that are used by respondents in Upper Hale. 

The respondents in this study zone tend to prefer to head northwards into 

Aldershot and 38% use the Tesco supermarket with only 24% using the 

Farnham CA site and 14% using the Aldershot CA site. 

Figure 10: Bring-sites used by respondents in Upper Hale
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Figure 11 shows all the bring-sites that are used by respondents in Worcester 

Park. The majority (57%) of respondents in this study zone use the Epsom CA 

site and then the Waitrose supermarket (11%). 

Figure 11: Bring-sites used by respondents in Worcester Park
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Figure 12 shows all the bring-sites that are used by respondents in the 

Longmead Estate. The majority (36%) of respondents in this study zone use the 

Epsom CA site and the local Sainsbury’s supermarket bring-site (36%).

Figure 12: Bring-sites used by respondents in the Longmead Estate

Of all the respondents, 48% always dispose of their recycling at a particular 

bring-site and 30% use a variety of bring-sites. The high proportion of 

respondents always using the same bring-site would be expected given the high 

number of CA and supermarket facilities used. These facilities are used 

frequently because of familiarity, repeat use patterns of behaviour and the fact 

they are located in close proximity to other facilities that are regularly used 

(shopping and disposing of waste). Table 14 groups the choice of bring-sites in 

each study zone. 
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 Study Zone 

Choice of bring-
sites Middle Bourne 

Upper
Hale

Worcester 
Park

Longmead
Estate

  N % N % N % N % 

Always the same 20 38.46 14 48.28 23 52.27 15 60 

Usually the same 12 23.08 4 13.79 11 25 6 24 

Variety 20 38.46 11 37.93 10 22.73 4 16 

Total 52 100 29 100 44 100 25 100

Table 14: Choice of bring-site in the study areas

The noticeable difference is between the urban and rural study areas in relation 

to whether respondents always used the same bring-site or a variety. 

Respondents in Worcester Park and the Longmead Estate have a higher 

proportion that always use the same bring-site, whilst Middle Bourne and Upper 

Hale have a higher proportion that use a variety. This could be down to a 

number of factors. Firstly, the range of recyclable materials that are available at 

bring-sites could be driving this trend.  Residents in Farnham have a slightly 

better choice of materials at bring-sites (especially cardboard) which many 

residents stated they are keen on recycling. In Epsom, only Sainsbury’s and the 

Epsom CA site have a wide range of recyclable materials including cardboard. 

Secondly, when looking at the reasons for using the bring-sites, respondents in 

Worcester Park and the Longmead Estate are far more concerned about 

proximity to residence, whilst in Farnham residents do not really have a ‘local’ 

bring-site. Therefore, it is possible that the latter respondents recycling 

behaviour is not particularly distance driven so there is not a particular ‘pull’ 

from any one site. Of all the study zones, the Longmead Estate has the highest 

proportion of respondents who always use the same bring-sites (60%) and this 

could be explained by the close proximity of the CA site (less than half a mile) 

and the local Sainsbury’s supermarket. 

DISTANCE AND TIME TRAVELLED TO BRING-SITES  
The primary mode of transport to bring-sites was by car (98%).  GIS analysis 

was used to calculate the distance and time taken for a one-way journey 

between respondents’ home to their chosen bring-site. The following results are 
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based on travel time in a car and do not include the two respondents who 

walked to a bring-site. Table 15 shows the average distance and time travelled 

for each study zone using the results from the GIS network model. In general, 

the results tend to be within the range of distances from those in other studies. 

Distance Time 

Study Zone 
Av 

Miles Min Max 
Av 

Mins Min Max 
Av Mins 
per mile 

Middle Bourne 3.21 1.43 10.8 08:15 04:01 18:39 02:34 

Upper Hale 2.55 1.49 5.76 07:06 04:04 12:21 02:47 

Worcester Park 2.42 0.13 3.74 08:06 00:23 12:46 03:20 

Longmead 

Estate 1.75 0.31 5.33 05:44 01:11 17:31 03:16 

Table 15: Average distance and travel time from households to bring-sites for each study zone

The difference in frequency of travel time in each of the study zone is 

highlighted by classifying the data into timed intervals (Table 16).

Study Zone 

Minutes Middle Bourne Upper Hale 
Worcester 

Park
Longmead

Estate

N % N % N % N % 

0-4 0 0 0 0 9 20.93 10 41.67 

4-7 23 44.23 20 68.97 2 4.65 9 37.5 

7-10 18 34.62 4 13.79 16 37.21 0 0 

10-15 8 15.38 5 17.24 16 37.21 4 16.67 

15-20 3 5.77 0 0 0 0 1 4.17 

Total 52 100 29 100 43 100 24 100

Table 16: Groups of travel time from households to bring-sites for each study zone

The respondents in the rural study zone travel much further than those in the 

urban study zone. The influence of traffic and road conditions is highlighted 

when comparing the results for the Upper Hale and Middle Bourne study zones 

with Worcester Park, as shown by the ‘Av mins per mile’ column in Table 15. 

This demonstrates the importance of calculating the travel time as the less 

congested and faster roads in rural areas allow people to arrive at their location 

quicker than in built up urban areas. The respondents in the rural zones 
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travelled a minimum of four minutes to dispose of their recycling, whilst in the 

urban study area the minimum journey time is shorter, which would be expected 

with the density of bring-sites in the area. On average, the respondents in 

Middle Bourne travel the furthest to recycle but the travel time is not excessive 

and respondents in the Longmead Estate spend the least time on their journeys 

to bring-sites. The latter study area has two large bring-sites in close proximity 

so it is not surprising that respondents would be more inclined to use these 

facilities.

Grouping the distance and time travelled by recycling level for each study zone 

showed the more enthusiastic recycler travels further. For respondents who 

claim to recycle as much as possible the average distance and time travelled 

increased in Middle Bourne to 3.63 miles and 08:50 minutes respectively and 

increased in Worcester Park to 2.55 miles and 08:37 minutes.

On average, those who usually go to a specific bring-site spend less time 

travelling apart from respondents in Middle Bourne. Looking at the latter zone in 

more detail the respondents commonly use CA sites but not necessarily the 

local one. They are prepared to travel further because of the range of 

recyclables materials and the ‘quality’ of the bring-site is important to them. In 

the other three zones there is a general trend that the majority of respondents 

go to their local supermarket. This would suggest that recycling whilst shopping 

constitutes a regular part of their routine but other bring-sites would be used if 

necessary.

For those respondents who always use the same bring-site the average 

mileage dropped in Middle Bourne and increased slightly for Worcester Park 

and the Longmead Estate. In Upper Hale, there is not a particular trend where 

respondents always use a particular bring-site and the averages of distance and 

time are very close to the overall average for this study zone. There is more 

choice for these respondents and they generally go to either Tesco in Aldershot, 

the Farnham or the Aldershot CA site. On the Longmead Estate, 46% always 

use the Epsom CA site and the use of the ASDA bring-site (4 miles away) by 

some respondents has increased the average journey time. In Middle Bourne, 
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the majority (70%) always recycle at the Farnham CA site which would explain 

the lower average journey time because it is approximately 2.5 miles away. On 

average, the respondents in Worcester Park travel a bit further to recycle in 

comparison to the Longmead Estate. This is simply explained by 56% of 

respondents wishing to recycle materials at the Epsom CA site and 87% always 

use this particular bring-site. 

PURPOSE OF JOURNEY 
Table 17 shows the purpose of the journey when recycling at bring-sites. As 

expected, the purpose of the journey matches with the specific location of the 

bring-site. In other words, the majority of the respondents who use supermarket 

bring-sites go shopping at the same time and those who use the CA site 

dispose of waste at the same time. 

 Study Zone 

Journey to bring-
sites Middle Bourne Upper Hale 

Worcester 
Park

Longmead
Estate

  N % N % N % N % 

Special trip 26 50 4 13.79 18 40.91 5 20 

Supermarket 11 21.15 14 48.28 8 18.18 10 40 

On the way to shops 4 7.69 3 10.34 5 11.36 0 0 

On the way to work 2 3.85 3 10.34 3 6.82 3 12 

Disposing of waste 5 9.62 4 13.79 9 20.45 5 20 

Other 4 7.69 1 3.45 1 2.27 2 8 

Total 52 100 29 100 44 100 25 100 

Table 17: Purpose of journey to bring-sites in each study zone 

In Upper Hale (48%) and the Longmead Estate (40%) the respondents like to 

dispose of their recycling whilst going to the supermarket. This concurs with the 

findings thus far in that the respondents in these deprived zones tend to take 

the simplest and most convenient option to recycle. Indeed, this is the most 

environmentally friendly option because of the dual purpose of the journey.
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REASONS FOR USING BRING-SITES 
The reasons why the respondents choose to use specific bring-sites did not 

produce any unusual findings. The majority of respondents stated their main 

reasons as nearness to residence (32%), combining recycling with another 

chore (18%) and convenience (11%). For respondents who stated that 

nearness of the bring-site to their residence was important to them the choice of 

bring-site was validated against this. Apart from Worcester Park, the majority of 

respondents were correct in the knowledge that the bring-site was the nearest 

to them. This could possibly indicate a lack of knowledge about the recycling 

facilities in Worcester Park. However, in all study zones, respondents who used 

a CA site stated that nearness was the key factor in their decision. In general, it 

has to be expected that respondents are going to be most aware of CA sites so 

knowledge of other facilities might need to be improved by the council. 

Analysing the data in each of the study zones showed a few differences. In 

Upper Hale, combining recycling with another chore (38%) was important to 

respondents, which is consistent with the regular use of supermarkets in this 

study zone. Not surprisingly, considering the bring-sites are local, respondents 

in the Longmead Estate stated nearness (40%) to their residence was important 

to them. Respondents in Middle Bourne and Worcester Park stated a wider 

range of reasons which would indicate the aforementioned primary reasons are 

not necessarily as important to them. Some of the respondents state the quality 

of the bring-site and the wide range of recyclable materials influence their 

choice.

SPECIAL TRIP RECYCLERS 
Overall, a high proportion of respondents made special trips (34%) to recycle 

which is significantly higher than findings from previous studies. Table 17 

illustrated a difference between the affluent and deprived study zones and in 

Middle Bourne 50% made a special trip to recycle. This strongly supports the 

assertion that affluence does play a part in recycling enthusiasm. However, a 

special trip recycler may be reducing the net benefit to the environment through 

exhaust emissions, especially those who always or usually go to the same 

bring-site. The respondents who travel to supermarkets to dispose of recycling 

in combination with shopping are the most environmentally friendly. In Middle 
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Bourne, special recyclers make up 75% and 50% of respondents who always or 

usually respectively use the same bring-site. In Worcester Park, the majority 

(61%) of special recyclers are respondents who always use the same bring-site. 

If the average distance and time taken for special recyclers is calculated for 

each use of bring-site it is possible to see the impact on the environment as 

shown in Table 18. 

Study Zone Average Miles Average Minutes 

Always Usually Variety Always Usually Variety 

Middle Bourne 2.62 3.12 5.84 07:15 08:08 11:39 

Upper Hale 2.46   2.29 07:06   06:59 

Worcester Park 2.77 3.01 3.28 09:16 09:35 11:04 

Longmead 

Estate 0.58 0.61   01:59 02:05   

Table 18: Average distance and travel time from households to bring-sites for special recyclers 

in each zone

If the journey is considered as a round trip then, on average, respondents in 

Middle Bourne spend approximately 14-16 minutes on a special journey for the 

always and usually categories. For the same criteria, the respondents in 

Worcester Park spend approximately 18-19 minutes on a special journey, which 

is slightly above the average for that particular study zone. For those using a 

variety of bring-sites it is surprising to see people making a round trip of over 22 

minutes to specifically recycle. For this specific case, the resident states that 

they travel that far for the range of recyclable materials that are not collected by 

the kerbside. The frequency of journeys for special recyclers is not significantly 

different to other categories suggesting no particular behavioural pattern.

Looking at the geodemographic characteristics for special recyclers the majority 

belong to the 46-60 (42%) and 60+ age groups (28%). This would be expected 

as age has been identified as an important factor in recycling motivation. In 

addition, it is not surprising that 83% of special recyclers claim to recycle as 

much as possible or a lot. There is evidence that the reason for special trip 

recyclers making a journey is to take materials that are not collected by the 

kerbside (73%).
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FREQUENCY OF VISITS TO BRING-SITES 
For all respondents the most common recycling frequencies are once a month 

(35%) and less frequently than monthly (25%). Only 3% recycle at bring-sites 

more than once a week. These results differ from previous studies probably due 

to the fact that most previous studies are undertaken in cities and bring-sites 

are generally in much closer proximity to residences which increases the 

frequency of recycling. Frequency of visits could also be impacted by frequent 

kerbside collections which might result in less frequent journeys to bring-sites. 

Grouping the aggregated data into the study zones shows the difference in 

recycling frequency (Table 19).

 Study Zone 

Recycling 
Frequency Middle Bourne 

Upper
Hale

Worcester 
Park

Longmead
Estate

  N % N % N % N % 

More than once a 

week 0 0 2 6.9 2 4.65 0 0 

Once a week 10 20 5 17.24 5 11.63 3 12 

Once a fortnight 9 18 8 27.59 4 9.3 8 32 

Once a month 16 32 11 37.93 19 44.19 7 28 

< frequent than 

monthly 15 30 3 10.34 13 30.23 7 28 

Total 50 100 29 100 43 100 25 100

Table 19: Recycling frequency in each of the study zones

Recycling frequency does not differ much between the study zones. 

Respondents in Worcester Park seem to favour a monthly trip to the Epsom CA 

site to specially recycle or dispose of other waste. The Longmead Estate has 

the highest proportion of those who recycle fortnightly which can probably be 

associated with the short distance to recycling facilities. However, due to the 

short distance, this study zone might have had a higher proportion of 

respondents recycling weekly than was evident. The relationship between 

frequency of recycling and the purpose of the journey produced no significant 

trends. The only minor difference is for those who use supermarkets, especially 

in Upper Hale, who are regular users of the Tesco in Aldershot. Supermarkets 
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have a slightly higher proportion of those who recycle once a week or once a 

fortnight, which would be expected as food shopping is a regular task 

undertaken in that time period. 

Some respondents in the rural study area recycle more frequently than those in 

the urban area (Table 20). 

Recycling Frequency Rural Urban 

  N % N % 

More than once a week 2 2.53 2 2.94 

Once a week 15 18.99 8 11.76 

Once a fortnight 17 21.52 12 17.65 

Once a month 27 34.18 26 38.24 

< frequently than monthly 18 22.78 20 29.41 

Total 79 100 68 100

Table 20: Recycling frequency in the urban and rural study areas

These results differ from previous studies which could be influenced by the 

seemingly higher motivation of respondents in the rural study zone and the 

higher number of retired people who would have more time to recycle. There is 

a slight trend that affluence is a factor in recycling frequency as the respondents 

in Middle Bourne and Worcester Park recycle less frequently than those in 

Upper Hale and the Longmead Estate as shown in Table 21.  

Recycling Frequency Affluent Deprived 

  N % N % 

More than once a week 2 2.15 2 3.7 

Once a week 15 16.13 8 14.81 

Once a fortnight 13 13.98 16 29.63 

Once a month 35 37.63 18 33.33 

Less frequently than 

monthly 28 30.11 10 18.52 

Total 93 100 54 100

Table 21: Recycling frequency in the affluent and deprived study zones

Comparing the recycling frequency with the storage place for recyclables 
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indicates that those with larger properties may not recycle as frequently. The 

place where the respondents store their recycling is an accurate representation 

of the type of property they live in. For all study zones, the majority store their 

recycling outside the house in a container. A high proportion of respondents in 

Middle Bourne (31%) and Worcester Park (41%) store their recycling in the 

garage. In addition, it is expected that the larger properties would have areas 

outside where recycling can be stored and be out of sight. In addition, 8% of 

respondents in Middle Bourne stated that they had a special room for recycling! 

Respondents in the Longmead Estate (32%) have the highest proportion of 

respondents who store their recycling inside their house. Some residents stated 

that there was a problem with vandalism of recycling boxes where the contents 

had been tipped out which may help explain the above results. 

CONCLUSIONS 
This research endeavoured to investigate the factors influencing the use of 

bring-sites using a detailed questionnaire to explore the demographic and 

geographical dimensions of recycling behaviour. Using GIS, distance and time 

travelled to bring-sites was examined which has not previously been undertaken 

in other studies into recycling behaviour. 

In terms of recycling enthusiasm and motivation, demographic characteristics 

and area of residence are important factors. The following key demographic 

findings shape the use of recycling facilities: 

 There was a marked difference between the affluent and deprived study 

zones with the claimed recycling levels higher in the former zones. 

 Age has a strong relationship with recycling behaviour and retired 

residents demonstrated the highest level of enthusiasm. 

 Almost all respondents travelled by car to recycle at bring-sites and do 

not make particularly regular journeys. 

 People in affluent areas tend to recycle less frequently due to better 

storage space in their larger properties. 

 People are not particularly keen on walking to bring-sites which may be 

closely associated with the low frequency of trips to bring-sites and the 
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use of cars to transport recyclable goods at less frequent intervals once a 

quantity has been amassed. 

 Affluent study zones had higher proportions of people using both bring-

sites and kerb-side collection facilities than that of the deprived zones 

where respondents were more reliant on the kerbside service. 

 Only those people who used the kerbside service felt that they were 

recycling as much as possible even though not all recyclable materials 

were collected. 

 A high proportion of people never take materials that are collected by the 

kerbside service to bring-sites. 

 CA and supermarket facilities are the most popular type of bring-sites 

due to convenience and the fact they have a wide range of recyclable 

material collection services. 

 Convenience and combination with another activity (e.g. shopping) are 

important factors in the use of supermarket bring-sites. 

The use of GIS to model the road network and travel behaviour demonstrated 

the importance of using travel time to bring-sites.  The following key 

geographical findings shape the use of recycling facilities: 

 The lack of respondents making a stop at other locations whilst on a 

journey suggests that people (apart from special recyclers) are not willing 

to go out of their way to recycle. 

 The influence of distance and travel time does not seem to be a 

particularly critical factor in the use of bring-sites. 

 People in rural areas travel further to recycle but the travel time was not 

significantly different between study areas apart from the Longmead 

Estate.

 The influence of road and traffic conditions was evident in urban areas 

where the average minutes per mile were higher than the rural study 

area.

 People who usually use the same bring-site tend to spend less time on 

their journey than those who always go to the same one. 

 People in urban areas tend to seek out the nearest bring-site whilst those 
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in rural areas choose more of a variety. 

 People in affluent areas are more concerned about travelling to the bring-

sites that have a comprehensive range of recyclables materials. In the 

case of special recyclers, many will make a long journey to a bring-site 

which is out of the area for this reason. 

In summary, the findings of this study suggest that recyclers tend to use CA and 

supermarket bring-sites because of the convenience in combining recycling with 

another activity and the perceived proximity to their residence. There is 

evidence that bring-sites need to be comprehensive in the range of materials 

they collect as these attract the majority of recyclers. The lack of materials at 

some bring-sites means that recyclers often have to travel further which is to the 

detriment of the environment which is evident with special trip recyclers. The 

use of bring-sites is driven by social status with respondents in the affluent 

study zones making more special trips and showing increased willingness to 

spend more time travelling to recycle. 

The survey lacked a significant amount of data on those who do not recycle, 

which has created a gap in the results and discussion. Collecting data on the 

reasons why people do not do something is notoriously difficult.  This study 

provided a view on the behaviour of those that do recycle which gives an insight 

into the demographic and geographical reasons for recycling.  Such an insight 

might be confirmed by exploring those who actively do not recycle. 

The paper has dealt with geodemographic issues relating to people’s recycling 

behaviour as a function of their social, economic and locational preferences.  

The results inform our understanding of people’s environmental concerns more 

widely and how society can better develop and locate facilities that are likely to 

be successfully utilised.  In particular, the results can be used to inform 

promotional targeting and optimal facility location to both increase recycling 

participation and reduce the environmental impact of the transport of 

recyclables to bring-sites. 
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