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Dealing with municipal solid waste has become abl@matic issue in the United
Kingdom (UK). With actions to mitigate the potetifaadverse impacts of climate
change debate and space for, and costs of, laraditoming critical, a landfill-
dominated strategy is no longer acceptable. Indbrgext, the attitudes and behaviour
of young adults, particularly university studentfho often have little experience of
taking responsibility for waste management acésitihave not been studied in great
detail. Since the 1960s, the UK higher educaticstesy has expanded six fold to >2.4
million students. The overall production of waste Higher Education institutions
(HEIs) is therefore very large and presents sigaifti challenges as the associated
legislative, economic and environmental pressuras lbe difficult to control and
manage. Therefore, a comprehensive research fgcumin university students is
urgently required. Changing the way HEIs deal wiftbir waste is an important issue
because of fast-changing legislation and increasiagts. The solution is a new
approach to waste management: a revolutionary ehemthe way that HEIs think, the
way HEIs act and the way HEIs handle their wastes has massive implications for
the Higher Education (HE) sector. It means develgpéextensive institution-wide
infrastructure to provide greater flexibility andes-centric solutions to suit the need of
students and staff. It also means that HEIs wodettter and potential collaboration
between HEIs and Local Authorities (LAs) to maxienresource efficiency, meet future
legislative requirements and achieve their corgorasponsibilities and commitments.
This thesis reports on a study of waste manageprantices at HEIs in the UK. The
issue was approached from both a theoretical grddaical standpoint. The study used
the University of Southampton (UoS) as a case stadg examined how waste
recycling projects can be developed effectivelyngsnfrastructure, service provision
and behavioural change techniques as part of ar\wedearch programme investigating
waste management in medium- and high-density hgu3ime study clearly showed that
there was potential for significantly improving seuand recycling at university halls of
residence (HoR) and that more convenient and highality infrastructure and service
provision resulted in higher recycling rates. Farthore, students have lifestyles that
impact significantly on waste arisings and consatyeon waste management
operations at HoR (and probably at HEIs and studentinated residential areas). For
schemes to be successful at HEIs, they must bel msa thorough understanding of
students’ recycling behaviour, and their percegiohthe barriers to recycling. The key
to unlocking behaviour change lies in the provisanappropriate infrastructure and
effective service provision alongside a targetetlab®ur change programme. Mass
media coverage especially the Internet has a rigifigence on university students’
environmental knowledge while environmental eduwsatat school has become the
secondary source of information. The results akseealed that university students
possessed less knowledge than they believed whigkesninformative behavioural
interventions a vital component of effective reayglschemes at HEIs.
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Chapter 1

1 Introduction

1.1 Contextual material

Higher education institutions (HEIS) are semi-aotaonus institutions which largely
define their own purpose or purposes (House of Conan2007). Over the last
decades, there has been unprecedented demandglier bducation (HE), as well as an
increased awareness of its vital importance foriesies. Research from HEIS’
discoveries helps to meet societies’ needs, soiffeeudt problems and continually
improve our lives. HE systems and institutions hageer been so closely linked to the
sociocultural and economic development of natio@gnificant capital has been
invested over the last ten years in HEIs. The cafdmited Kingdom (UK) HE sector is
regarded as a priceless national asset — a £&thilhterprise, educating more than two
million students at any time and responsible fa thajority of the nation’s research
capabilities (PA Consulting, 2008). University stats are the leaders of tomorrow, and
today’s young generation needs to be equippedmeiin skills, knowledge and ideals. It
has been placed firmly at the heart of the UK’sowtedge economy’.

Universities occupy large areas of land and nunserfouildings. They have
growing student and staff numbers and consequemtywing resource requirements
and various complex activities which are not lirdite education, as well as research,
business development and outreach. Their actiwiéisslt in direct and indirect impacts
on society and the environment. There has beerablmncern for university policy
makers and planners to mitigate the impacts ofarsities on the environment and for
them to become generally more sustainable (Alshkivediand Abubakar, 2008). As the
result, the Environmental Association for Univaestand Colleges (EAUC) was set up
in 1996 with the aim of raising the profile of eronmental management and
facilitating improvement of environmental perfornsanin member institutions.
However, there is a perception that HEIs are notingoforward fast enough. There is
widespread agreement that sustainable developrmentgortant and it is a growing
political priority both nationally and internatidhg but if the HE sector is to play its

13



full part in helping society meet the challenge sistainable development, the
momentum for change needs to continue and inc{g#sECE, 2008b).

The UK faces major challenges to manage waste isabtg. Mandatory
household recycling targets have been set andrdbyelegislation deriving from the
European Union (EU). The Waste Hierarchy is alsgeful framework that has become
a cornerstone of sustainable waste managementgsetit the order in which options
for waste management should be considered basedwwronmental impact (DEFRA,
2002). In 2000, Department for Environment Food dradral Affairs (DEFRA)
published the first Waste Management Strategy fogl&hd and updated it in 2007
(DEFRA, 2007b), Scotland (Scottish Environment cbon Agency (SEPA), 2003),
Wales (Welsh Assembly Government, 2002) and Nanthsland (Department of the
Environment (DoE), 2006). For municipal solid wagtéSW) in England, a two-tier
system is adopted in waste management. The Wasltecttm Authority (WCA) is
responsible for waste collection and the Waste @ap Authority (WDA) is
responsible for waste disposal. A few Unitary anetidpolitan Authorities serve both
functions. The performance of local authorities ¢§)lAs evaluated by Department for
Environment, Food and Rural Affairs (DEFRA) evegay.

In 1997, only 7% of England’s household waste was/eled. In 2009, it had
reached 37% (DEFRA, 2009). However, England’s LAgsimcontinue to develop
appropriate waste management strategies if theyoareach their statutory targets and
match the performance of other EU countries. Hoolsehecycling requires people’s
willing to recycle and the supporting infrastru@uor them to do so. Each LA has to
adapt to its own socio-economic conditions, s8 ihat possible to develop a ‘one-size-
fits-all' waste management system. One might expleat these adaptations would
apply particularly to university towns and citieheve the population is periodically
boosted by a significant influx of young peoplet bary little evidence exists on the
impact of universities on waste arisings and mamesge.

HEIs are finding that waste management issues aregbforced up the
management agenda. The environmental impacts assdavith the disposal of waste
are now recognised as making a key contributiainéocoverall environmental impact of
the organisation for many HEIs. In addition, ther@asing numbers of statutory
requirements, coupled with Landfill Allowance TragiScheme (LATS) and escalating
landfill tax means that addressing waste managemsueés is becoming an important

priority.
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Universities are very different from LAs or induatrsectors regulated by the
(Environment Agency) EA and DEFRA although they éndoeen compared to large
towns or small cities in terms of the size of th@pulation, geographic area occupied,
types of basic service required and complexity ofivdies carried out. Waste
management at HEIs is often a complex challengés ldften produce large volumes of
waste from its residences, catering areas, lahdeatavorkshops and grounds and it has
strict duties to manage that waste safely. Howaweelear rules on the waste generated
by HEIs and lack of national guidance between tAead DEFRA, create confusion at
HEIs particularly and become barriers of greenatiites instead of drivers.

The economic landscape in 2009 was very differeantwhat had been
experienced over the previous 10 years. The wartth@my is experiencing a global
recession and the likely consequent reduction eral/public funding and the changes
in the global economy mean that the period of ghowtpublic funding enjoyed by HE
over the past decade is over and unlikely to retorsome time (HEFCE, 2010). HEIs
more than ever need to be prudent with their useesburces. In this sense, the
‘Greening Academia’ concept is becoming even ingrdrunder the current economic

climate.

1.2 Aim and objectives

The aim of this study is to establish that cargfdiésigned recycling facilities,
service provision and communication strategies igh ldensity housing (university
accommodation) can reduce waste sent to landtilis Will be achieved using a case
study approach based at the University of SouthampgtJoS). The underlying
objectives are to:

1. identify, quantify, summarise and evaluate the wastllection, recycling and
disposal approaches in UK HEIs;

2. examine the potential for improving waste managemgstems in HEIS;

3. describe how sustainable practice has been incatgubrvithin the structures of
the university, and describes the results of therenmental initiatives and the
experiences and outcomes;

4. investigate the opportunities for and barriers éase/recycling by university
students;

5. examine the potential for improving reuse and rkeggcat university Halls of
Residence (HoR);

15



6. present a convenient, easy-to-use recycling systenmthe university by
identifying, designing, implementing and evaluatirgjfferent recycling
schemes;

7. evaluate a series of reuse and recycling triatheuniversity HoR during end-
term and move-out period towards the end of acadgears when extra waste
IS generated;

8. examine the recycling behaviour and beliefs of arsity students;

9. make recommendations and a best practice case fstudge by other HEIs in
the UK.

1.3 Individual chapters

This thesis brings together the constituent paftthe research conducted in
respect of PhD candidate. Chapter 2 provides tlgbtraaviews and analysis of a wide
range of related literature regarding waste managét UK HEIs. Chapter 3 outlines
the methodological approach of the study. Eachtafpgfers 4 to 7 has been published or
submitted as a journal paper or within peer-reviébwiaternational conference
proceedings. These are set in context below. Ch&oprovides a general discussion
and critical evaluation of the results of the pdoBog chapters and considers the most
important findings further. Chapter 9 draws out toaclusion of the research and also
makes some recommendations for further work.

Chapter 4: Waste management in UK higher educatstitutions(Zhang et al.,
2008b) published in Proceeding Waste 2008: WasteResource Management — A
shared responsibility Stratford-upon-Avon, Warwiuks, England, 16-17 September
2008.

This chapter addressed objective 1 and 2. A naitewurvey of HEIs in the
UK was carried out in order to identify, quantifgcaevaluate the approaches to waste
collection, recycling and disposal and examine pmential for improving waste
management systems.

Chapter 5: Developing sustainable waste managemerg UK University
(Zhang et al., in review a)

This chapter is the foundation for all that foland it describes the context in
which the research was done and it forms the lodidlee work to satisfy objectives 3 to
5. It critically reviewed why sustainable waste mg@ment has become a key issue for
the HE sector to address and describes some dbdhefits, barriers, practical and

logistical problems. This chapter outlined the wastanagement systems developed by
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one of the largest universities in Southern Englanthe UoS. The University was
committed to protecting the environment by deveigpipractices that are safe,
sustainable and environmentally friendly and haseligped a practical, staged approach
to manage waste in an increasingly sustainablediasihe chapter provided signposts
to good practice and useful resources so that attstitutions can access valuable
information.

Chapter 6: Development of a reuse and recyclingrarame at University halls
of residence in England (Zhang et al., in review b)

This chapter completes the outstanding requiremaintdjective 6 and 7. It is
the second in a series in which the developmestistainable waste management at UK
HEIs is discussed. As one of the most importanhecoc and social drivers in the UK,
the HE sector produces millions of tons of wastergyear. However, many HEIs have
beenslow to engage in the shift to more economicallgt anvironmentally sustainable
management of their wastes. Although some prevatudies have explored students’
recycling behaviour, there is clear lack of reskaon development of effective
recycling systems in medium and high density hausiedicated to young people (in
this case, university halls of residence). Thisofeton chapter described in detail the
development of a recycling project at HOR usingittieastructure service provision and
behaviour change (ISB) model. The waste disposdl mtycling approaches and
practices typically used at university HoR are tifesd and critically evaluated together
with opportunities for and barriers to reuse/reiyglby university students. The study
clearly showed that there was potential for sigaifitly improving reuse and recycling
at university HoR and that more convenient and éngjuality infrastructure and service
provision resulted in higher recycling rates.

Chapter 7: Understanding university students’ riiesgdoehaviour

How to change behaviour and increase universitgestts’ participation in
recycling and waste reuse activities is, evidentbgmplex and requires an
understanding of how and why students behave tlyetlned they do. For schemes to be
successful at HEIls, they must be based on a thbraumglerstanding of students’
recycling behaviour, and their perceptions of theribrs to recycling. The aims of this
chapter, the third in the ‘Greening Academia’ serigere to investigate if and how the
TPB can help to develop the design of a recycliciteme at a HEI and to investigate
what factors significantly impact university stutmecycling behaviour.

Two surveys were carried out in 2008 and 2009,eesgely, at the UoS. The
first survey tested students’ recycling behaviasing the Theory of Planned Behaviour
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(TPB) model. From 106 respondents, this study skavat the TPB model could only
explain 33.1% of the variance in students’ decisionparticipate in recycling and
augured that a single mathematical model alonetisadequate enough to understand
students’ recycling behaviour. The second surveyestigated other factors that
influence students’ recycling behaviour and comgateeir self-reported knowledge
against tested knowledge.

Chapter 8: General discussion

In the chapter, results from different studies s tthesis were related and
discussed as a whole. This research has contribaitexisting knowledge and thinking
in this subject area in several ways. The principilthese are stated below, and
discussed as appropriate in the general discussion.

* HEIs like local authorities should be held accoblgafor sustainable waste
management and regulated in a similar way.

e Transient population such as university studentedsesupport of strong
infrastructure and service provision in order tokeaecycling behavioural
change.

» Education campaigns and interventions need to éateéhe need of the student
as a transient population.

Chapter 9: Conclusion
This chapter forms the conclusion of the thesis aothmarises the main
findings of this study and consists of a summarg aecommendation for future

projects.
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Chapter 2

2 Literature review

2.1 Policy context

A range of policies at European, national and megjitevels provide the policy context
for waste management (see Table 2.1 & Figure Blbgt UK legislation impacting on
waste management is now implemented as a reskir@pean Directives. The current
national controls on waste originate from the Calntf Pollution Act 1974 and were
greatly tightened with the introduction of the Emwimental Protection Act 1990.
Legislation originally focused on the disposal @fste, but since the introduction of the
European Framework Directive (WFD) on waste contra$ extended to include the
storage, treatment, recycling and transport of &afhe Waste Framework Directive
was originally adopted in 1975 as Directive 75/ and the original Directive also
enabled Member States to adopt their own natioethitions of waste. The WFD was
amended in 1991 in Directive 91/156/EEC. The ameéndsrsion also introduced a
European Union wide definition of waste and extehtiee scope of the Directive’'s
from waste disposal to also cover waste recovery.

The requirements of the Landfill Directive were nsposed into national
legislation through the Landfill (England and Wal&egulations 2002. The Landfill
Directive sets demanding targets to reduce the amoti biodegradable municipal
landfilled. LATS was proposed for England to helfg tUK meet these targets. The
Landfill Directive represents a step change in Way we dispose of waste in this
country and will help drive waste up the hierar¢chyough waste minimisation and
increased levels of re-use, recycling and energgvery. Recently DEFRAas agreed
that the UK’s approach so far to meeting thoseetarghould be changed. The revised
approach to municipal waste is based on EuropeastéM@atalogue will have significant
impact on HElIs.

In the UK, landfill tax is seen as another key natbm in enabling the UK to
meet its targets set out in the Landfill Directifdie UK landfill Tax was introduced in
1996. Since 1999, the cost of the landfill tax haen via the ‘landfill tax escalator’

which has increased the rate of landfill tax peme&s on an annual basis. Form 1999 to
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2004, the escalator was £1 per tonne; it increasetB per tonne between 2005 and
2008. With effect from 1 April 2008, the escalai®now £8 per tonne. By 2014/2015,

landfill tax will reach £80 per tonne.

Table 2.1EU and national waste legislation and policy tasget

Year

Directive or strategy

Target

Reference

2008 —
2011
2010

2010

2013

2015

2020

2020

Landfill tax

The EC Landfill
Directive

Waste Strategy for
England 2007

The EC Landfill
Directive

Waste Strategy for
England 2007

The EC Landfill

Directive

Waste Strategy for
England 2007

Increase of landfill tax by
£8/ton/year from 2008 until at
least 2010

Reduce biodegradable waste to
75% of the 1995 level

Recycling and composting 40%
of household waste and 53% of
municipal waste by 2010

Reduce biodegradable waste to
50% of the 1995 level

Recycling and composting 45%
of household waste and 67% of
municipal waste by 2015

Reduce biodegradable waste to
35% of the 1995 level

Recycling and composting 50%
of household and 75% of
municipal waste by 2020

(DEFRA, 2007h)

(DEFRA, 2005)

(DEFRA, 2007b)

(DEFRA, 2005)

(DEFRA, 2007b)

(DEFRA, 2005)

(DEFRA, 2007b)
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EU Waste Framework Directive 2006/12/EC

Hazardous Waste Directive 91/689/EEC

/| Packaging and Packaging Waste
Directive 94/62/E!

Batteries and Accumulators Directive
< 91/157/EEC & 93/86/EEC

. » | Waste Streams

End-of-life Vehicles Directive 2000/53 EC

WEEE Directive 2002/96/EEC

A 4

Waste Transfer|—» | Waste Shipment Regulation Reg. EEC

(| Integrated Pollution Prevention and Control
96/61/EC

v, | Waste Treatmen{< | Landfill Directive 1999/31/EC

\ | Waste Incineration Directive

Figure 2.1 Overview of European legislation

2.2 Waste management in the UK

Mandatory household recycling targets have beerarsgtdriven by legislation
deriving from the EU. Within the UK, waste straeghave been produced for England
(DEFRA, 2007b), Scotland (Scottish Environment 8cbon Agency (SEPA), 2003),
Wales (Welsh Assembly Government, 2002) and Nanthgland (Department of the
Environment (DoE), 2006). For MSW in England, a iy system is adopted in waste
management. Waste Collection Authority (WCA) ispassible for waste collection
and Waste Disposal Authority (WDA) is responsilie iaste disposal. A few Unitary
and Metropolitan Authorities serve both functiomle performance of local authorities
(LAs) is evaluated by the DEFRA every year.

In 2008/09, England generated 27.3 Mt of MSW, aicéidn of 4.1% over the
preceding year (DEFRA, 2009a). Household wasteesgmted 24.3 Mt (89%) of MSW,
or 403 kg of household waste per person, of whidhMt (37.6%) had some sort of
value (recycling, composting, energy from waste dndl manufacture ilfid.)).
Although there remain considerable regional vaej the proportion of MSW being
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recycled or composted stood at 36.9% in 2008/0%witepresents England’s best ever
waste management performance (DEFRA, 2009a). Thee va still relatively low in
comparison with many other EU countries. It is idifft to compare recycling rates
between countries as different measurements atk Newertheless, other EU countries
such as the Netherlands, Austria, and Belgium appeachieve much higher levels of
recycling: more than 50% in some cases (Eurosi@9)R England’s LAs must continue
to develop appropriate waste management stratégiesy are to reach their statutory
targets and match the performance of other EU casnt

Household recycling requires people willing to rdeyand the supporting
infrastructure for them to do so. Each local autiidnas to adapt to its own socio-
economic conditions, so it is not possible to depeh ‘one-size-fits-alll waste
management system. Although one might expect theget adaptations would apply
particularly to university towns and cities whehe fpopulation is periodically boosted
by a significant influx of young people, very ldtlevidence exists on the impact of

universities on waste arisings and management.

2.3 The UK higher education sector

The expansion of the HE sector across the worldokas phenomenal since the
1960s (Schofer and Meyer, 2005). The HE systerhenuK has expanded remarkably
over this period, with a six fold increase in thember of students and more than
370,000 academic and non-academic staff now dyrestiployed by UK universities
(Greenaway and Haynes, 2003, HESA, 2009c). The EKskktor has expanded from
just 400,000 students in the 1960s to over 2,4@0j0602007/2008 (Greenaway and
Haynes, 2003, HESA, 2009b, c). There are curret@8/HEIs and more than a third of
a million students graduate from UK universitiesegvyear (HESA, 2008, 2009a).
Universities play a multi-faceted role within locahd regional economies and are of
key importance in the creation and transfer of kiedge to the UK economy through
teaching, research and other activities (Wellsl.e2809). One of the consequences of
this expansion has been a corresponding growthhydipal infrastructure and services
on campuses and at student halls of residence (Hdigh has led to a parallel impact
on the natural environment. For example, since 1889 total carbon emissions from
the HE sector have risen by an estimated 34% (HERCED).

The HE sector has significant purchasing power.vehsities UK (2006b)
estimated that HEIs spent approximately £16.6 duillin 2003/04, of which £14.3
billion was estimated to have been expended on Wi&dg and services. This
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expenditure generated £25.6 billion of output inentUK industries, with personal off-
campus expenditure of students amounting to £1ll®rbiannually. The HE sector
provides >1.2% of full time equivalent employmemttie UK and owns 25 million
of gross space; this represents an estimated 20¥eofhole UK office market, with
annual revenue costs of £1.67 billion, a third ¢iickh goes on repair and maintenance
(HEFCE, 2007). Ward et .a(2008) found that in 2006, the reported total gwer
consumption from all sources in funded HEIs waswadent to the consumption of one
third of a million average UK householders or 30Bthe householders in Wales. These
figures illustrate the overall importance of thevstream segment of the HE sector.

Although recycling practices and behaviours haveenbavell studied in
residential areas in the UK (see for example: (Baal, 2003, Darby and Obara, 2005,
Davis et al, 2006, Martinet al, 2006, McDonald and Oates, 2003)). There is little
quantitative information on how much and what typésvaste the HE sector generates
every year and how much of this material is reusecicled or recovered. In 2002, the
government published ‘Waste Not, Want Not' (DEFRA02), which highlighted that
data on specific waste streams, their quantitiesytp rates, composition, and impacts
were inadequate. It also concluded that data delieand published relating to waste
management was widespread but not very well caatdd. In response, the
government undertook to establish a new sustainabkte management programme,
developed and implemented a national three-yean plaste data strategy and
programme (DEFRA, 2006a). Thus the importance ofcanprehensive waste
management data collection and reporting systembbasa widely recognised but has
not been put in place for many key sectors, inclgdhe HE sector.

2.4 The higher educational institution approach
2.4.1 Sustainability at higher educational institutions

In line with other sectors, the sustainability oEld has become a concern
worldwide for policy makers, and under increasingiytense scrutiny from
environmental pressure groups, sustainability maerds) university stakeholders,
student activism and NGOs (Alshuwaikhat and Abuba®©08). The concept of
sustainability in HE started with the Stockholm DReation, which was the first
declaration to recognise the interdependency betvireenanity and the environment
(United Nations Educational Scientific and Cultutafyanization (UNESCO), 1972). In
recent years, UNESCO (2005) declared 2005-201hagdécade of Education for
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Sustainable Development, clearly recognising ttgenir need to integrate sustainable
development issues and principles into educatichieerning.

Velazquez et al (2006 p.812) defines a sustainable university as:

‘a whole or as a part, that addresses, involvespaochotes, on a regional or a
global level, the minimization of negative enviroemtal, economic, societal, and health
effects generated in the use of their resourcesdar to fulfil its functions of teaching,
research, outreach and partnership, and stewardshigays to help society make the
transition to sustainable lifestyles.’

In 2008, the Higher Education Funding Council fegiand (HEFCE) published
a strategic review of sustainable developmenténHE sector in England, which stated
that:

‘Within the next 10 years, the higher educatiortaem this country will
be recognised as a major contributor to societffsrte to achieve
sustainability - through the skills and knowledbattits graduates learn
and put into practice, its research and exchangknotvledge through
business, community and public policy engagemend,through its own
strategies and operations’.

Sustainability implies that the critical activitie$ HEIs are ecologically sound,
socially and economically viable, and that theylwibntinue to be so for future
generations. Universities have a moral and etlobégation to act responsibly for the
environment (Armijo de Vega et al., 2008) and itkabitants (Armijo de Vega et al.,
2003). Soares et al. (2008) claim that HEIs shomtd only educate, but also
demonstrate environmental principles and stewapdbkitaking action to understand
and reduce impacts that result from their actigitieTheir role in promoting
sustainability can be demonstrated in several @aspEastly, unlike many other large
institutions, HEIs often have extensive in-houspegtise on the wide range of topics
that are needed for their sustainable developmedtase able to combine local and
global knowledge to create synergies with the pakwnf developing new solutions
(Forrant and Pyle, 2002). Secondly, the HE sestar vital incubator for future leaders
as well as for research, innovation and demonsgadi variety of model practices. It
plays a key role in instilling and spreading théueaand practices of sustainability as it
is training future generations who will need to ision, endorse and implement
sustainable development (Thompson and Green, 200&dly, HEIs can potentially
influence the rest of society by enhancing outreamigagement and collaboration
(Stephens et al., 2008). However, the barriersusiagnable development in HE are
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similar to those in other sectors of society, idohg a lack of sufficient money for
projects, time and commitment (Evangelinos et20Q9, Pittman, 2004, Velazquez et
al., 2005).

Outreach to a university’s surrounding communitgeslso vitally important in
the pursuit of sustainability. The UoS is contimpaborking to extend its partnerships
and share learning and practice in sustainabilitth ihe local community. As an
example, it aims to promoting sustainability in fleeal community by encouraging
students in private accommodation to manage thastevresponsibly, thereby avoiding
nuisance and pollution from waste. It also collabes with local charities to enable
them to gain donations and monetary value fromréuse and recycling of materials

from the university.

2.4.2 Waste management at higher educational institutions

The EA and DEFRA have historically recognised tkawironmental rules
should be tailored to the type of entity being tated. The Household Waste Recycling
Act 2003, Landfill Allowance Trading Scheme (EnglarRegulations 2004, contain
examples of regulations specifically focused on LWsefortunately, the HE sector has
not had the benefit of focused regulations. Thiss ha&sulted in confusion,
misunderstanding, and misapplication of environmlerggulations. For example, under
section 75(5)d of the Environmental Protection A880, waste generated by HEIs is
classified as household waste. The national Wasttegy 2007 set a 40% recycling
target for household waste by 2010 and 45% by ZOEFRA, 2007b). In practice,
waste from many HEIs is collected by private cartves and treated as commercial
waste. However, there are no specific recyclingdtsr for commercial waste, therefore
waste that should have been recycled is sent tifiladue to ambiguous definitions.
Mixed messages and lack of enforcement mechanissme kiscouraged HEIs to
implement sustainable waste management in theitutiens.

HEIs are major consumers of resources, main emgoyemany towns and
cities, and owners of innumerable buildings andddacilities. Through both direct and
secondary or multiplier effects, the HE sector gatsel over £45 billion of output and
the total employment created was equivalent to %205 the workforce in employment
(Kelly et al., 2006b). As institutions for researdbaching and policy development,
HEIs are often at the forefront of activities reigtto sustainability and environmental
responsibility. However within HEIs, progress todsisustainable operations has been
slow; more than a decade ago, Alabaster & Blai®71%.102) pointed out that ‘many
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HEIs are still struggling to green themselves aondestablish a natural culture of
environmental responsibility, especially in the reat economic climate when

expansion innovation and proactive stances are prokdematic’.

Table 2.2Methodologies used to collect UK waste arisingsdatiapted from
(DEFRA, 2005)).

Waste category Method of data collection  Coordinating body Frequency
Municipal WasteDataFlow DEFRA Annually
Commercial & Waste production survey Environment Agency  Triehnia
Industrial

Construction & ODPM survey Department for Biennial
Demolition Communities and

Local Government

Hazardous Consignee quarterly returns Environmgendy  Quarterly
Non-organic No regular data collection
Agricultural

Non-mineral M&Q No regular data collection

The methodologies used to collect waste arisings idlaUK are summarised in
Table 2.2. Historically, most UK HEIs simply hiredcontractor to deal with its waste
arisings. However, the commercial drivers for cleah@gve become significant as the
cost of waste collection and disposal in the UK Ihaseased sharply due to the
introduction of and subsequent increases in Lan@iék. Relevant legislative drivers
are shown in Table 2.3.

Many HEIs use waste management activities, especedycling, as a starting
point for sustainability initiatives (Mason et aRp003, Pike et al., 2003). They can
potentially save money for HEIs and recycling petgeare often highly visible and
generally non-controversial (Barlett and Chase,4200able 2.4 summarises ongoing
campus recycling activities in the HE sector acribes UK and elsewhere. However,
setting up environmental initiatives such as raagcprogrammes is no easy task. It is
widely recognised that the following ingredientg &ey to successful environmental
projects at HEIs (Creighton, 1998, Evangelinos let 2009, Kaplowitz et al., 2009,
Richardson, 2007):

* Understanding how HEIs work, especially how in&taecisions are made;
e Commitment and demonstrated support for environateations;

» Sufficient funding;
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* A university-wide co-ordination;

* Adequate communication and knowledge;
* Well planned infrastructure; and

* Reliable contractors.

HEIs are often characterised by extensive bureayclack of integration due to
decentralised management, high staffing levels withlear chain of responsibilities
and high turnover of staff and students (Velazgeezl., 2005). Previous studies
suggest that strong leadership, the support obsediministrators and the adoption of a
clear environmental policy are critical componeritsuccessful environmental projects
(Richardson, 2007, Velazquez et al., 2005).

Despite the future or long-term benefits, a lackfuriding remains a major
concern for all involved in sustainability initieés (Dahle and Neumayer, 2001, Levy
and Dilwali, 2000), and it is often difficult to ewxcome. It is essential that all
stakeholders see environmental initiatives as #fiecand ‘making a difference’
(Davio, 2001). It is also important that they uredand and realise the negative impacts
if the initiatives are not implemented (Carpented &eehan, 2002).

Leading and co-ordinating waste management irveatiis difficult in large
organisations such as universities which often asaphundreds of departments and
divisions with thousands of staff and students. @means of ensuring effective
implementation is to appoint an individual who esponsible for co-ordinating the
environmental management and performance of thigutisn. According to a study by
People & Planet (2009), 84 out of 126 UK univeesithave employed at least one full-
time and one part-time staff with a clear statedrenmental function in the university.
The level of responsibility and influence of envinbental staff varies from university
from university. General areas for day-to-day manmagnt include coordinating and
leading the delivery of a University's waste mamaget strategy; monitoring and
ensuring legal compliance; developing and impleimgntsustainable procurement
policies; writing environmental reports; and liaigi with staff, students, other

universities, local authorities, contractors argliators.
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Table 2.3Legislative standards that apply to the UoS’ waségmagement practices.

Legislation

Compliance

Control of Pollution
(Amendment) Act 1989

Environmental Protection
Act 1990

Duty of Care Regulations
1991

The University has to make sure that its contramsegistered
with the Environment Agency and hold a waste mamege
licence.

The Environmental Protection Act 1990 separatesemagulation
from operational work in local authorities and ieplents more
regulations and controls.

The University has a Duty of Care to ensure allterasmanaged to
prevent its escape to the environment. The Unityetsies licensed
waste contractors to dispose of the different wasteams. Each
movement of waste requires a waste transfer notéegs the
contractor is exempt, such as a charity), whichtroaskept for at
least two years.

Oil Storage Regulations 20010ils (above 250 litres) stored outside buildingsstrioe in bunded

End-of-life vehicles (ELVS)
Directive 2003

Waste Electrical and
Electronic Equipment
Regulations (WEEE) 2005

Animal by Products
Regulations 2005

Environmental Permitting
Regulations 2007

Hazardous Waste
(Amendment) Regulations
2009

Batteries Directive 2009

Environmental Damage
(Prevention and
Remediation) Regulations
2009

areas or tanks providing 110% of the volume stored.

The aim of the Directive is to increase the recpwrd recycling of
old cars by setting laws demanding the use of Aigbd Treatment
Facilities (ATFs) for their breakdown and reprodegs

The WEEE regulations seek to improve the envirortalen
performance of all operators involved in the lifecle of electrical
and electronic equipment. The University's respoitises are to
ensure that all WEEE is collected for treatmentemycling, and
that the WEEE is delivered into the correct logati chain to
ensure it recycled or disposed of appropriately.

Places controls on the storage, transport, tredtraed disposal of
animal by-product food and research waste produggdthe
University.

The regulations apply to the University regardihg permitting or
exemption for storage of waste at University pre&msis

The regulations cover the management of harmfultesasnd
require registration of University premises whererenthan 500kg
is produced. Each movement of hazardous waste resqua
consignment note, which must be kept for at ldastet years.

The regulations place ireguents on the University for the
collection, treatment and recycling of waste batter and
accumulators.

Regulations brought into force for England new suléhe
Environmental Liability Directive) to force polluteto prevent and
repair environmental damage that they have causee “polluter

pay’ principle.
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Table 2.4Campus recycling activities/programmes across theséttor.

Resource Description Source Resource type

Waste aware campusThis programme aims to help staff and studentscatl&d's colleges andwww.wasteawarecampus.org.uk/abor oolkit
(UK) universities introduce and promote effective wastvention and recyclingut.asp (Last accessed Aug 18 2009)
services. Information provided includes: case ssida campus recycling
directory and how to guides.

EcoCampus (UK) EcoCampus is an Environmental Mamagé System (EMS) and awar@vww.ecocampus.co.uk (Last Environmental
scheme for the higher education sector that engesraand enablesaccessed Aug 18 2009) management
universities to take up a structured managememesys system

EAUC (UK) This programme provides an on-line Wadi@agement Guide that providessww.eaucwasteguide.org.uk Guide
information, new case studies, links to other sesirof information and (Last accessed Aug 18 2009)
guidance.

Green Gown Award An annual award that recognises exceptional inigattaken by universitieswww.eauc.org.uk/green_gown_awarAward
(UK) and colleges across the UK to become more sustainBfie Awards have ads
variety of categories that universities and coliegsan illustrate their (Last accessed Aug 18 2009)
achievements in both academic and estates managgemen

People and PlanetThe Green League ranks UK universities using keyrenmental indicators, www.peopleandplanet.org/greenlead-eague
‘Green League’ including waste management, water consumption oceelmissions. ue
(UK) (Last accessed Aug 18 2009)

College and A network of campus-based recycling professionalso wace similar www.nrc- Organisation
University Recycling challenges and opportunities in managing collegeuariversity programs. It recycle.org/curcmission.aspx
Council (USA) aims to organize and support environmental progleaders at HEIsS in (Last accessed Aug 18 2009)

managing resources, recycling, and waste issues.

Recycling market A program that encourages graduatelonate their used furniture, electric www.gaagtion.org/features/index. Programme
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(Japan)

Moving Towards
Zero Waste (UK)

Rhodes University
(South Africa)

appliances and books to be reused by melergs. It started in 1999 and hashtml
become a national programme across Japanese utiegers (Last accessed Aug 18 2009)

HEFCE funded this project within its Leadership, v&mance and http://www.|se.ac.uk/collections/envi Programme
Management Fund. The aim of the project was to wotlk HEIs in different ronment/Ourlnitiatives/WasteAndRe

English regions to implement, improve and extengseeschemes in studensources/ZeroWasteHefce.htm

halls of residence and on campus. (Last accessed Nov 2 2009)

The study considers the use of paper by academétstadent computer (Amutenya et al., 2009) Research
laboratories at Rhodes University as a basis famtifi/ing areas to reduce the
amounts used and increase rates of recycling.
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Effective and sufficient communication is anotherportant component for
successful waste management at HEIs. The implet@mtaf recycling schemes must
be accompanied by sufficient publicity and prometi®@revious research shows that
there is a recycling knowledge gap among the setmwdrihe university community on
what to recycle, where to recycle and how to rexy&laplowitz et al., 2009, Kelly et
al., 2006a, McDonald and Oates, 2003). Due to #taug and the number of people
involved in a HEI, key information is often unawle or dispersed in several
departments. To address this, Thomas and Greerb)20@gested using a small and
stable group of people in each department who arenttted to the initiatives is
effective in communication.

Growing and sustaining the participation of a whoteversity community is
central to the success of any campus-recyclingramgKaplowitz et al., 2009). It is
thus essential to design and implement stratebagsatill minimise barriers to recycling
and previous studies have suggested that a comtanfeastructure also plays a vital
role (Kelly et al., 2006a, Ludwig et al., 1998, Ma®/ and Shrum, 1994). However,
most studies have tended to focus on recycling\bebta(e.g. Amutenya et al. ,(2009);
Gunton and Williams (2007)), but development ofgllat infrastructure and service
provision at HEIs has not been afforded the sanugify:

Although this may seem obvious, anecdotal evidemaglable to the authors
emphasises the (disproportionate) importance aid reliable and trustworthy waste
management contractor; numerous recycling scherage Failed when contractors
decided, often with no warning, to stop or changkections, procedures and charges.
A contractor's suitability should be thoroughly esssed based on objective, evidence-
based criteria such as: reliability; technical ekipe; experience and track record;
equipment and facilities owned by the contract@erational strategies and practices;

public health and environmental protection prastice

2.4.3 Case studies

Some projects have been established to help HEisatwage their waste, for
example, Zero-Waste in Student Halls, London’s Wrsity Halls of Residence
Recycling Project, Saving Money by Measuring Wabtewever, these projects have
limitations, such as short-term, regional studiasking of systematic approaches and in

certain cases missing monitoring.
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2.4.3.1 Case study 1 — University of Bristol

Aim of the scheme

The aim of this project was to demonstrate thatirbgroving the recycling
facilities at university accommodation, it can reeihe waste going to landfill.

Scheme description

The Energy and Environmental Management Unit (EEMfXhe University of
Bristol tried a pilot in-room recycling scheme taciease recycling rate in Burdock
Hall. Each student bedroom was provided with ackey bin in addition to their waste
bin. Promotional activities included speaking afuations, posters, flyers and notes
from the EEMU (University of Bristol, 2004).

Key findings

The amount of material recycled per student inUheversity of Bristol halls of
residence increased by 30% between the academic2@€2 and 2003. The scheme
improved recycling on average by 132% comparedhe year before with a 350%
increase in paper recycling (University of Brist8D05). The city council helped to
collect from the recycling stations as it helpechtabute to their domestic recycling
targets. The scheme was also considered as sudcessérms of the key elements
being no increase in work for the hall staff, praimoal activity and the visual impact
of recycling bins across the site (University ofsBul, 2004).

Limitations

Although this project demonstrated that recyclatlaterials can be diverted
from landfill by providing recycling facilities tdhe students, however, very little
accurate data was collected from this project. e limitations were:

» Little baseline data was collected. Baseline dathe first set of data should be
collect in order to understand use of resourcediscbver the amount of waste
produced. It also establishes a record where pgsogart from and recycling
potential.

* No systematic monitoring methods were put forwaite only data set available
from this project was the weight of material reegtper student from each hall.
Comparison of the weights of recycled material gerdent among the halls
revealed vast disparities.

* No evaluation was undertaken for this project. Camnevaluation indicators
include: students’ participation rate, understagdiof the schemes and
contamination levels. None of them had been caroatl for this project,

therefore, efficiencies of the scheme was unknown.
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» This project was externally supported by BristolyGTouncil. To some extent,
this project is not representative, since this tgpsupport may not be available
to other HEIs in the UK.

2.4.3.2 Case study 2 - Recycling in Southwark Project (GRIS
Aim of the project
The aim of the project was to encourage reusechagyand increase awareness
of the waste issues in student halls in London yRety in Southwark Project
(CRISP), 2006).
Project description
This project was running between October 2004 aradci 2006 and worked
with 21 universities and 185 halls participated.clicdall manager was visited to
establish existing and potential external recycfenglities. Once the external recycling
facilities were put in place, internal kitchen relyg bins were set up. Two sets of
questionnaire surveys were carried out. One wasadeess the current waste
management practice and the other one was to agcettdent attitude and behaviour
towards recycling (Recycling in Southwark Proje€R{SP), 2006).
Key findings
The key findings of this project are summarisedf@®ws (Recycling in
Southwark Project (CRISP), 2006):
* Recycling infrastructure
Existing recycling facilities were found to be veliynited and inconvenient in
student halls. Furthermore, those facilitates wer@erused by students due to lack
of publicity, infrequent collection and no contadiormation.
» Communication, education and awareness
The university hall managers and students wereddarhave little knowledge of
recycling and university recycling campaigns. Inliidn, communication needed to
be emphasised for the cleaners who spoke Englialsasond language.
* Reuse potential
It was found that huge amount of items which cddddiverted form the landfill by
reusing them. Many universities intend to expldrewever, further research and
data are needed.
Limitations
This project was externally funded by the Londorcy®éng Fund, however,

often universities are restricted by their budgetsl personnel for any recycling
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schemes. Therefore, the recycling schemes propfssed this project may not be
feasible for most HEIs in the UK. Furthermore, vbitye operational data can be found
from this project. Similar to the Bristol projeato evaluation of the project was

undertaken.

2.4.4 Waste management at the University of Southampton

There is a relatively high population density otidgnts in Hampshire in
comparison with other parts of the UK accordingthie Eurostat (2005). In the two
largest cities in Hampshire (Southampton and Patsh), the university student
population contributes 18 and 11% of the total paipan respectively.

The University of Southampton provides accommodaitoo5,000 students, with
20 halls of residence (University of Southampto®Q&). Each flat is generally shared
between six to eight students. In the halls, it wees responsibility of the students to
take their recyclables to the recycling facilitiesthough there were no support
materials or trainings available to the studentsgtode them. Limited recycling
facilities were available at some of the halls @@/07, which included:

e a number of 1100 litre euro bins (1040 x 970 x 1&®0) for recycling paper

and cardboard supplied by an external service des\(fCompany A’).

* a number of glass bottle banks supplied by Compamy Southampton City

Council.

The facilities were typically situated in car padsopen areas and were often
located at two or more different places across ks i.e. often hidden away and
inconveniently located. All of these factors ledpmor participation in recycling and a
poor (estimated) recycling rate. When interviewed1® July 2007, the environment
manager of the university, Dr Neil Smith explairtbdt under the landfill tax rate £24,
the University spends £60 to landfill each ton efgral waste produced.

Some recyclables in halls and on campus were storgtl00 litre euro bins and
were collected by private contractors: ‘Companyalid ‘Company B’. The recycled
paper and card bins were emptied at £3 per lift @adtic bottles and cans bins were

only collected on campus b for a flat fee of £12fpe per lift.

2.5 Previous research on students recycling
Household waste recycling practices and behavibave been well studied in
the UK. One might expect that these adaptationddvapply particularly to university

towns and cities where the population is periotijdabosted by a significant influx of
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young people, however little research has been donstudents’ recycling behaviour
especially in student HoR. University students geteesubstantial amounts of waste
throughout term-time and particularly during enekterin periods when they move out.
As with other types of high-density housing, HoReaf struggle to achieve high
recycling rates (WRAP, 2009). Timlett and WilliarfZ009) shows that of the 59 ‘high
density’ local authorities>28 persons per hectare), only 5 perform above &temal
average.

On the other hand, the buying power of young adwspecially university
students, has increased dramatically in recentsy@dangleburg et al., 1997, Soyeon,
1996). This is important in terms of sustainablest@amanagement for a number of
reasons. Young people have different lifestyles manmad to the general public. They
generally have less familiarity and experience vgthichasing products compared to
older consumers (Mangleburg et al., 1997) and hiittle experience of taking
responsibility for domestic waste management dasji especially recycling (Gunton
and Williams, 2007). As the unit prices of new hblag have declined substantially,
‘fast fashion’ provides the marketplace with affalte clothing aimed mostly at young
people. Therefore, at the end of each academic'sy@aoving-out period, a large
guantity of clothes are thrown away by studentgeass which are no longer required
or cannot be transported or stored.

Over the last 40 years, a relatively small numbestadies have examined
university students’ recycling behaviour (Allen at, 1993, Amutenya et al., 2009,
Boyce and Geller, 2001, Couch et al., 1978-197@lleGet al., 1975, Goldenhar and
Connell, 1993, Gunton and Williams, 2007, Katzed &tishima, 1992, Kelly et al.,
2006a, Ludwig et al., 1998, Luyben and Cumming$119982, Luyben et al., 1979-
1980, Mason et al.,, 2003, Mason et al., 2004, Mt@ad Kopp, 1982, Pike et al.,
2003, Witmer and Geller, 1976). Many of the studiesfrom North America and focus
on short-term manipulations of specific conditiomkose effects were measured to
prompt recycling behaviour. A few studies reportbe effectiveness of monetary
incentives in increasing recycling behaviours (&elet al., 1975, Luyben and
Cummings, 1981-1982); flyers-only appeared to be lgmst effective intervention
technique (Witmer and Geller, 1976). Neverthelessioval of the reward resulted in a
return to baseline results (Couch et al., 1978-1979

Austin et al. (1993) demonstrated the effects dbrimative prompts on a
university campus by placing signs over the birige fesults showed that prompts were
effective only if they:
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« Made a specific request or appeal,

* Were in close proximity to the area in which theliuduals were expected to
respond, and

* Requested responses that are convenient to thasenwst respond.

These results supported those of Katzev and Misliir882), who reported the
positive effects of feedback effects on paper rigogcon a North American college
campus. During the two-week intervention periog&dteack increased paper recycling
76.7% above the baseline level. Kim et al. (2005p aeported that publicly posted
written feedback can increase recycling on recyclat a South Korean university,
respectively. McCaul and Kopp (1982) found thatlegedting enhanced recycling of
aluminium cans by students, while written commitinkead little effect in increasing
recycling. Wang and Katzev (1990) evaluated thatinad effectiveness of group
commitment, individual commitment, and tokens opgrarecycling in a student HoR.
It showed that the students recycled 3-5 times npayger than those in the baseline
group during the intervention. However, when treatments were removed, only the
individually committed subjects continued to reeysignificantly more paper than the

controls.

2.6 Factors that influence students’ recycling behaviou

There has been extensive research into recyclihgvieur butthere is still a
lack of understanding about how factors can inftgerecycling behaviour which might
lead to improvements in recycling performance.any previous studies have
concentrated on the public in general rather tli@ading on specific social groupings,
particularly transient population groups such asemity students (Amutenya et al.,
2009, Robertson and Walkington, 2009, Williams @nohton, 2007a).

2.6.1 Theory of Planned Behaviour model

There are many different social-psychological medidat seek to explain
recycling behaviour. Behavioural models can provite means to identify the driving
forces behind recycling behaviour and in a givezaatetermine the main likely success
factors. Darnton (2008) provided a comprehensiveeve of models of behaviour and
theories of change. Each behavioural change theorgnodel focuses on different
factors in attempting to explain changes of recygglbehaviour. A summary of models

that have been used to determine recycling behaeeube found in Table 2.5.
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The TPB model (see Figure 2.2), developed from Theory of Reasoned
Action (TRA) model (Fishbein and Ajzen, 1975), pided a theoretical framework to
predict behaviour via social psychology and hasnbesed recently to understand
recycling behaviour. It hypothesises that behavicam be best predicted from one’s
intention, and intention is a function of threeatatinants, attitude towards behaviour,

subjective norm and perceived behaviour control.

Attitude towards
the behaviour

Subjective norm
- Intention ,» | Behaviour
_____ »
Perceived e
behavioural I i
control T

Figure 2.2 Schematic diagram of the Theory of planned behaviou

The TPB model has been applied to a wide range ebfaliour domains
including consuming behaviour (Smith et al., 200d)amin intake (Pawlak et al.,
2007), healthy eating (Astrem and Rise, 2001), kilnip and alcohol consumption
(Collins and Carey, 2007, Huchting et al., 2008}l aniving behaviour (Warner and
Aberg, 2006). Some studies have used it to expdailents’ recycling behaviour:
Cheung et al. (1999) examined paper recycling bhehavamong college studenits
Hong Kong and found that the TPB model significamqgtedicted intention and self-
reported recycling behaviour and explained 28%hefariance. General environmental
knowledge and past behaviour were also found teidreficant in predicting behaviour
and explained 34% of the variance altogether viiéhtPB modelMcCarty and Shrum
(1994) investigated the linkage between valuesadtidides and attitudes and behaviour
in a study that focused on university studentsvds found that immediate concern
about convenience had strong relationships wiitud# and behaviour but values were

not directly related to self-reported recycling aeiour.
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Table 2.5Models that have been used to determine recyckmgiour.

Model

Description Applications

Theory of Planned
Behaviour (TPB)

Socio-psychological
models

Altruism model

Behaviour is considered to be a direct functionbehavioural TPB is the most commonly used model to predictckoy behaviour
intention. Intention is formed by attitude, subjeetnorm and in the recent research trend such as (Taylor and, TI995).
perceived behavioural control. Additional factoreres often

added in the model.

These models are specifically designed to generaihavioursClearly no individual, organisation or society adly behaves in
and predict aggregate outcomes. Thus often thayotladentify precisely the way a theory or model describes, ey twill be
the wide variability in the behaviour of differeintividuals, butinfluenced by various different factors, impacting different
rather describe the average behaviour of all iddiais. combinations, and to different extents.

According to the altruism model, behaviour is ieficed by Hopper and Nielsen (1991) examined Schwartz’'s medgiin the

social normspersonal norms, and awareness of consequercontext of recycling behavior. They found that dstent with

(Schwartz, 1977). Schwartz's altruism model, recycling behaviounifuenced by social
norms, personal norms, and awareness

Non-psychological factors Some research compared the differences betweenleexyand Many of the factors were investigated, such as kedge, motives,

models

William and Gunton
model (2007b)

non-recyclers. Simplifying such profiles into simptonceptual and demographic characteristics (Vining and Ebd290), income
models can clarify understanding. (Saltzman et al., 1993), gender and education.

This model was used to explain university student®he factors that could influence students’ recyrlmd environmental

environmental behaviour. behaviours include: Perception of ability to maked#ference;
situational barriers; attitudinal disposition; l&veof awareness;
concern for the environment and parental influeace habitual
behaviour.
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It is possible that the TPB model does not adedpageplain recycling
behaviour, especially amongst young adults witkleliexperience of daily waste
management operations. Although there is substaidence that supports the TPB’s
ability to predict recycling intention and behawipa large proportion of the variance
remains unexplained. As a consequence, additiacébs have been included in some
previous studies. In theory, the TPB model is ofgemclusion of additional variables
as long as there is a strong theoretical justibcafor their inclusion and the variables
can explain a significant portion of unique variarn the behaviour (Ajzen, 1991). The
TPB forms the conceptual framework of this panthef study:

* Intention

A central proposition of TPB is that behaviourali@t is a direct, positive function of
behavioural intention.

* Environmental attitudes

Environmental attitudes often play an importanerol pro-environmental behaviour,
many studies in the literature have found that #féect of attitude towards
environmental behaviour is positively related towisnmental behaviour (Barr et al.,
2003, Kollmuss and Agyeman, 2002, Scott, 2002). dttieude-action gap is known as
the discrepancy between an individual's verbal awdual commitment towards
environmental issues (Pickett-Baker and Ozaki, 20ftis can be a big challenge for
university recycling programmes (Chung and Leun@072 Gunton and Williams,
2007).

* Subjective norm

Subjective norm is regarded as an individual’'s @gtion of the moral correctness or
incorrectness of performing behaviour (Ajzen, 19%Régople are often motivated to
recycle by actual pressure they receive from farailg friends to do so (Ajzen, 1991).
Jennings (2004) carried out a study of recyclingaweur and attitudes on first year
university students in North America and found teatdents who believed that the
norm was for their peers to recycle reported atgre@cycling procedural knowledge
(what, where and how to recycle) and they confortoeithis norm. However, this norm
is often not internalised since they have no ddsiimprove their recycling habits.

» Perceived behavioural control (PBC)

PBC (Ajzen and Madden, 198@ defined as ‘a person’s estimate of how easy or
difficult it will be for him or her to carry out #h behaviour'. The most important
determinant of recycling behaviour is access totractired and institutionalised

program that makes recycling easy and conveniemrkden and Gartrell, 1993).
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Regardless of other factors, if it is not reasopabbnvenient to engage in
environmentally sound actions, then people areliksly to do it. In the Knussen et al.
(2004) study, they found that a lack of facilitiedluences the relationship between
perceived behavioural control and recycling intemtiJennings (2004) reported similar
results in a study which was carried out in a Néwherica universityStudents who felt
that recycling centres are easily available toesttsireported higher levels of recycling.

* Moral obligation

Conner and Armitage (1998) found that in 9 out 6f studies, moral norm was a
significant predictor of intentions. Beck and Azjd®91) argued that moral obligations
should have important influence on the performaotéehaviours with a moral or

ethical dimension, such as drug use (McMillan aondri@r, 2003).

2.6.2 The ISB (InfrastructureService provision an@ehaviour changemodel

Previous recycling studies have tended to be pieaém nature; they tend to
explore the impact(s) of one or a few isolated aldas without providing a larger
theoretical framework for doing so (Lindsay anda8tman, 1997). Most university
waste management studies have tended to focushavibar (e.g. Allen et al., (1993);
Amutenya et al., (2009); Gunton and Williams, (200&nd development of parallel
infrastructure and service provision has not bdtarded the same priority. There is an
absence of a wider approach/methodology from puesvistudies. Few studies have
systematically investigated the type of infrastmuetand service provision required at
HEIs, especially at student HoR. An integrated famrk which pinpoints the complex
interplay of different factor is clear needed.

Our group at the University of Southampton has edgihhat a behaviour-centric
approach to encouraging the public to recycle imgdd effectiveness (see e.g. Timlett
and Williams, 2011). We believe that three siguifit clusters can facilitate pro-
environmental practices: infrastructure, serviced dsehaviour (ISB). Figure 2.3
illustrates the complex interplay of these thragstrs when designing new recycling
schemes. There has been a tendency to primarilthedeehavioural cluster such as the
TPB model to drive pro-environmental practices swh public participation in
recycling schemes. However, behaviour change maatelsconsequential (or linear),
with values and beliefs as underlying foundatiomséction. In reality, individuals do
not make choices about behaviour in isolation; theyconstrained by the environment
in which they act, especially in medium and higmsiy accommodation such as

student HoR.
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RECYCLING SCHEME DESIGN

I

Infrastructure

Service provision
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Behavioural change
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Communication
Cost
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Figure 2.3Conceptual map of factors that influence recycingeme design
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A successful recycling programme requires: firstéy,convenient and well-
signposted infrastructure. Convenience here cansistwo means: the distance to the
collection spot where recyclables are carried td @@ time spent on recycling. The
literature has regularly compared the influencedaftance and time of house to
collection point. Ludwiget al. (1998) found that moving recycling bins frwallways
to classrooms increased recycling, because classroowere more proximal to
consumption. Reducing the necessary effort is ancomstrategy to promote recycling.
Luyben et al.(1979-1980) found that beverage can recycling amaritpge student
increased after additional bins were added in stutlalls. Werner et al. (2002) used
field experiments at a North American universityldound that increasing convenience
was an effective way to increase recycling.

Witmer and Geller (1976) found that conveniencears important factor
determining the participation and students whosenwere closest to the collection
centre showed the greatest participation. McCany 8hrum (1994) found that the
more individuals believed recycling was inconvehiethe less likely they were to
recycle and convenience outweighed attitude towardportance of recycling.
Furthermore, Pike et al. (2003) investigated tluwyaekng behaviour of North American
university students and the results indicated thingness of students to recycle when
given the recycling bins. Additional education onportance of recycling was found
not necessary.

Clear, informative and persuasive signage can Iog @fective at increasing
recycling. Williams and Taylor (2004) discovereattimproved signage and provision
of information at a civic amenity site were enaglithe public to use the site more
efficiently, yielding a higher recycling rate.

An efficient service provision is the second eletmeha successful recycling
programme. A prompt service provision includesiatde, timely and sometimes
flexible collections; appropriate labelling; proas of recycling bins and information.
A vital part of a recycling scheme is a reliableyading contractor who provides and
collects the bins and arranges customers for satgeé@nd/or co-mingled recyclates. It
Is essential that HEIs’ work alongside their cociivas to provide support and monitor
their contractors comply with recycling standarddthough this has been widely
recognised, many HElIs still lack mechanisms to teonservices provided by their
waste contractors (Zhang et al., 2008b), and tfaig rasult in the underperformance of
contractors. Yet, there is an obvious desire antdrfss to improve their performance,

with many now employing professional environmemt@nagers to oversee operations.
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Poor service delivery can cause concerns aboutehggifrustration and a negative
atmosphere towards recycling schemes for staffstndents. Such concerns can take
weeks, months or even years to be resolved. HE¢sl ne be more proactive in
preventing these circumstances from happening.

One of the most important constraints in waste meament at HEIs is cost
(Dahle and Neumayer, 2001, Evangelinos et al., R@AA8 it is common practice is that
cost outweighs other factors during a tenderinggse of a waste contractor. However,
the evaluation of service quality should be caroetiregularly and using a suitable set
of agreed transparent and easily auditable Perfmcenéndicators (PIs). In general, the
development of a proper set of Pls is a fundamgmntalequisite to monitor process
performances including service delivery outcomeslity and fair access (Franceschini
et al., 2009).

The last element of the ISB model focuses on factbat influence students’
recycling behaviour. Many of those factors havenb&tedies and used to form different
behavioural change models.

2.6.3 Knowledge

Apart from the predictors of the TPB behaviourald®lg, other factors may
influence recycling behaviour. Vining and Ebreo 9@P argued that the greatest
difference between recyclers and non-recyclershir tknowledge of collectable
materials. Much existing literature supports thesuagption that increases in
environmental knowledge will lead to changes inasébur that favour sustainability.
Knowledge about a recycling program was often fotmmdorrelate with recycling rate
(Schultz et al., 1995). Environmental knowledgeeofincludes environmental system
knowledge, procedural knowledge and environmeritat®veness knowledge (Frick et
al., 2004, Schultz, 2002). Lack of knowledge ofte@ans people lack of knowledge of
what, how and where and why to recycle. Environmesystem knowledge usually
relates to the question of how ecosystems opeBatkahn and Holzer, 1990) so it is
often defined as ‘knowing what’. Vining et al. (I99found that concern for the
preservation of natural resources is the one ofrihan reason for people to engage in
conservation actions. Procedural knowledge is agttated knowledge and is often
defined as ‘knowing how’. Evidence shows that thereninformation a person has
about which materials are recyclable, or whereckabjes are collected, the more likely
that person is to recycle (Austin et al., 1993,rBaral., 2001, De Young et al., 1995,

McDonald and Oates, 2003, Schultz et al., 1995ingiand Ebreo, 1990).
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The importance of providing information on how &xycle, why to recycle and
explaining where to recycle has been studied bytiAet al. (1993) and Brothers et al.
(1994). At the UoS, >50% of students did not knawhor where to recycle in their
HoR according to the Accommodation Exit Survey 2@b&fore the new schemes
started). Kaplowitz et al. (2009) used a campuseveidrvey at a large North American
university to examine knowledge gaps as well ascéiffe communication options as
part of an effort to inform the design and impleta¢gion of a new recycling initiative.
The results showed that the university communitys vemewhat aware of the
environmental benefits of recycling but lacking whedge of the recycling schemes.
The findings suggested that those responsibleh@rirnplementation of the recycling
program needed to have communication strategigsdidamore than just explained
reasons why one should recycle. Ester and Wine®8111982) reviewed 41
environmental programs and argued that dissemmatan lead to a high level of
participation when they are delivered creatively amtrusively. Austin et al. (1993)
pointed out that an individual who recycles underds the importance of recycling
better than non-recyclers. Previous research fgelsuggest that formal education on
environmental issues and participation in environtale activities fosters ecological
knowledge, attitudes, and behaviours in childrezething, 1993).

2.6.4 Education

Education is often considered as the key to changehaviour (Hsu, 2004,
Legault and Pelletier, 2000, Schultz, 2002). lenfaims to increase participation in the
recycling schemes and to reduce inclusion of nogetad materials. It fuels the three
great engines of environmental knowledge:

* the environmental awareness which could potentratiyivate the will for action;

* the environmental understanding that enables ttmeuiation of action plans; and

» the environmental skill that supplies the meansadfievement (Chapman and
Sharma, 2001).

Many studies have shown that school environmentagjrammes can also
impact upon the environmental knowledge, attitualed behaviour of adults (parents,
teachers and local community members) through tweess of intergenerational
influence (Ballantyne et al., 2001, Duvall and Zir#007, Evans et al., 1996,
Grodzinska-Jurczak et al., 2003). However, mema@y to be reinforced on a regular

basis for new habits to persist (Rethink RubbighQ4). Therefore, university-level
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education is increasingly considered as a critoahponent of sustainable approaches

to development (Brody and Ryu, 2006).

2.6.5 Past behaviour

Ouellette and Wood (1998) suggested that past mlramay impact future
behaviour through two different paths. For behargahat are performed in relatively
stable contexts, the frequency of past behavidilgats habit strength and has a direct
effect on future performance. For behaviours thatpeerformed in less stable contexts,
the role of past behaviour is more likely to be ratstl by conscious and reasoned
decision making processes. Chawla (1998) also ifd=htchildhood experiences in

nature as a major factor.

2.6.6 Habit

Participation in new recycling schemes involves deping new habits. A
habitual action is one that is performed routinehth the individual committing little
conscious thought to the action. Past researchsiggested that behaviour may be a
function of both reasoned influences (e.g., atég)dand unreasoned influences (e.g.,
habits) (Aarts et al., 1998, Cheung et al., 1999d6en and Yule, 2008, Knussen et al.,
2004, Tonglet et al., 2004b). Gregory and Leo (2008ygested that habits are not
necessarily affected by beliefs about the outcoofidshaviour and actually may work
outside traditional attitudinal models. Timlett aitilliams (2009) highlighted that once
a recycling habit is established, it is difficudtbreak. Many youth's behaviour is shaped
and influenced by their parents (Abeliotis et 2010, Arnold et al., 2009, Bonnett and
Williams, 1998). Littledyke (2004) reported thatudents claimed that the knowledge
and experience they had on environmental issuesbbad mainly acquired through
their parents. Parents often influence their cbkiids recycling behaviour and once the
habit is built they are more likely to recycle iretr future life.
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Chapter 3

3 Methodological approach

This chapter describes the overview of the methagioal approach and sets out the
mixed methods used in this study. Comprehensivewassthe main driver for using
mixed methods in the current research and thisoagpr offered the opportunity to
address a wider range of questions than a singkiaziealone would allow. The
methods are combined in a range of contexts ané weed in a wide range of roles.
Their use was driven by pragmatism, motivated leygarceived deficit of quantitative
methods alone to address the complexity of resaartie topic, as well as other more
strategic gains. This chapter only outlines thacstre of the overall approach and the
details of individual method are explained in cleagtto 7.

In the first part of the study, a nationwide unsigr questionnaire survey
provided background and context to the waste manageissues at UK HEIs. It is a
useful introduction to the rationale behind susthla waste management. The aim was
to gather data and establish a baseline for HElgréenoving onto a more in depth
series of studies using the UoS as a study locafibe latter parts of the ‘Greening
Academia’ series was based on an experiment castiedt the UoS. It is known as an
empirical approach that gaining knowledge througpeeience. Empirical evidence
refers to data being collected through direct expent and results areported in detalil
so that other investigators can repeat and attéonperify the work.Similar methods
have been used by a number of researchers forvidaation of waste management
scheme at HEIs, such as Austin et al. (1993), Ak¢ral. (1993) and Katzev and
Mishima (1992).

The first chapter of the series presented the sasdy of transformation of
waste management at the UoS and explored thegiesitand progress the University
made over the last 15 years. The second chapteriloes$ how various reuse and
recycling infrastructure were developed and tadorservice provision were
implemented at the University HOR where three hakge selected and another hall
was used as a control. The schemes were testedvahgated using waste audits and
guestionnaire surveys. The schemes were also suppted by education messages
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provided by posters, signage and traffic card faekbsystem. The schemes were
enhanced and optimised by using different commuioicdechniques such as staff and
student training, assistant website and newspapegrage. At the final stage of the
‘Green Academia’ study, students’ recycling behavivas examined using the Theory
of Planned Behaviour (TPB) model. The model has kzmplied to studies to make a
link among beliefs, attitudes, behavioral intensiaand behaviors in various fields. In
addition, an online survey was carried out to itigagse factors that shaped students’
recycling behaviour and also compared studentsiaghavaste knowledge with their
reported knowledge. This study set out a framewbét can be used to design green
projects and investigate how different factors doudave direct and influential
consequences for scheme design. At the core ofrimgework of scheme design is the
so-called ‘ISB model’ which explains that a sucéassecycling scheme needs three
factors — convenient infrastructure, tailored ssvprovision and behaviour change
techniqgues where infrastructure and service prowisshould always be prioritised
before behavioural change techniques take placerddearch also took the opportunity
to investigate any encountered problems duringsthdy; discussed and summarised

them in each individual chapter.
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Chapter 4

4 Waste management in UK higher education
Institutions

4.1 Introduction

Waste management has been well studied in resadlemgas in the UK (e.g. (Barr et

al., 2003)), but research on waste streams frons Hikgjs behind. Although there are

168 HEIs with ~2.5 million students in the UK (HeghEducation Statistics Agency

(HESA), 2005), there is little quantitative infortiam on how much and what type of

waste the HE sector generates every year and hooh miuthis material is re-used,

recycled or recovered. The aims of this study were

* ldentify, quantify, summarise and evaluate the wastllection, recycling and
disposal approaches in UK HEISs;

* Examine the potential for improving waste managdrgsiems in HEIs.

4.2 Methods

The study was carried out between January and NMag.2Data was collected
through a self-completion questionnaire. The sunaegeted 143 HEIs (from a total of
167) and 113 (from a total of 491) Further Educatstablishments (FEIS) in the UK.
It served both to obtain specific information comteg waste management as well as
individual judgments regarding past experienceoltsisted of three parts (see Figure
4.1):

» Part A was about the respondents’ and their ingiits;
» Part B was about waste management on campus;
» Part C was about waste management at stunddistof residence.

Parts B and Part C were divided into three subgcates, namely waste
collection, re-use, recycling, recovery and dishosdnere part C only applied to
institutions with halls of residence. The questaine was piloted at beginning of April
2008.

One hundred and twenty-three HEIs were contactedtive Environmental

Association for Universities and Colleges’ (EAUC)mail mailing list, and another 20
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HEIs were contacted individually by e-mails. Thel2was launched in 1996 with the
aims of raising the profile of environmental marragat and facilitating improvements
to environmental performance in member institutidriee subscribers to the mailing list

are people who deal with environmental or operafi@ativities on daily basis, such as

environment managers, waste managers and headstate Eand Facilities of their

institutions. Figure 4.2 shows the coverage an@dint stages of the survey.

Solid waste management in HEIs

g

l ~

Part A: General
questions

Part B: Waste
management on campus

Part C: Waste managemen
at halls of residence

t

y

l

Section 1: Waste collection
Section 2: Waste re-use,
recycling and recovery
Section 3: Waste disposal
and incineration

Section 1: Waste collectior]
Section 2: Waste re-use,
recycling, and recovery
Section 3: Waste disposal
and incineration

Figure 4.1 Schematic diagram summarizing the approach to thstevmanagement

survey.
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Figure 4.2HEIs and FEIs contacted as part of the waste nemeagt survey.
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4.3 Results and analysis

A total of 33 questionnaires were returned, comgsof 26 HEIs (79% of all
returned questionnaires) and 7 FEIs (21% of alirretd questionnaires), giving an
overall response rate of ~13%. Of the 33 returfi®p &f HEIs and 43% of FEls
reported employing a sustainability officer or anvieonment manager in their
institution, and 58% of HEIs and 86% of FEIs repdrcompleting a waste audit on

their own waste during the last 5 years.

4.3.1 Waste management on campus

Figure 4.3 shows the types of organisations usgmdeide waste collection on
campus. It seems that in the HE sector, collec@mices on campus are dominated by
private contractors (n=31). The employment of geveontractors for collection was
reported as: hazardous waste (94%); WEEE (93%}ktagetion and demolition (87%);
dry recyclables (73%), bulky wastes (72%); genaraste (68%); green waste (42%);
and textiles (33%).

Figure 4.4 & 4.5 show that the majority of instituts had some form of re-use
or recycling schemes on campus in 2006/07; 88%adfeecycling on campus, 57%
offered a re-use scheme, 33% offered a composthgnse but none had trialed an
anaerobic digestion scheme. Fourteen institutios®%) employed two types of
schemes and 5 (21%) had 3 types of schemes. @fealhstitutions with schemes, less
than 50% of the institutions collected any datafaaot, only schemes 23% and 25%
collected data on their re-use and composting sebenmespectively. However, Figure
3.5 highlights that institutions appear determitedlivert their waste from landfill by
continuing or implementing some form of alternatseheme on campus in the coming
5 years. The main drivers for HEIs and FEIs to enpént schemes on campus were
reported as: concern about the environment (10@%9nomic benefits (87%); social
responsibility (87%); pressure from students (65%)essure from staff (56%);

educational purposes (48%); peer pressure front attieersity/college (17%).
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Figure 4.3 Types of organisations used to provide waste citle on campus in 2006/07.
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Figure 4.4 Institutions with re-use, recycling or recovery agtes on campus in 2006/07 (Left).
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Table 4.1 shows that three-quarters of the ingtitst with re-use and
composting schemes in 2006/2007 did not colleca dat their schemes. Among the
three types of schemes, recycling schemes hadighedt data collection rate (50%).
The total cost of schemes and tonnage of mateslbdated may be affected by the size
of the institutions, number of staff and studefiiise cost to the institutions to recycle
every tonne of their waste varied from £16-89 wath average cost of £57. Few
institutions provided both cost and tonnage ofrtimetuse and composting schemes,

thus no mean of unit cost was calculated.

Table 4.1Summary of re-use, recycling and composting scherhe|
campuses (2006/2007).

Re-use scheme Recycling scheme  Composting scheme

(n=13) (n=21) (n=8)
No data collected 10 (77%) 10 (48%) 6 (75%)
Collected data 3 (23%) 11 (52%) 2 (25%)
Number of staff 300 - 11500
Number of students 5300 - 169000
Cost of schemes (£) 100 - 1800 400 — 29000 Nil - 40000
Material collected (tonnes) 0.5-70 17 -7200 160
Unit cost (£/ton) 200 - 3600 16 -89 250
Mean of unit cost (£/ton) - 57 -

Astonishingly, approximately half of the HEIs didtnknow how much they
were paying for waste management. Those with dgtarted the total cost of disposal
via landfill in the range £18,000-360,000 and tlstoof landfill per ton of waste as
£67-289. 12 out of 27 institutions used incinera@s a method to treat their waste but

the mean unit cost was not calculated due to ladat (see Table 4.2).

Table 4.2 Summary of waste disposal via landfill and incat®n at HEl campuses

(2006/07).

Landfill Incineration

(n=15) (n=12)
No data collected 8 (53%) 6 (50%)
Collected data 7 (47%) 6 (50%)
Total amount (tonnes) 270 - 1600 Nil - 16
Total cost
Unit cost (£/ton) 67 - 289 Nil - 400
Mean unit cost (£/ton) 169 -
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4.3.2 Waste management at halls of residence

Halls of residence accommodate a great numberudests across the country
and are often used for conferences or holiday aoomation during holiday periods as
well. Table 4.3 shows that very few institutionsrev@ble to provide data on waste
collection and costs associated with their hallgesidence. One institution reported
having difficulties in splitting figures betweenmpuses and halls. The unit cost of
landfill is at the similar range comparing to treempuses. As with campuses, private
contractors are typically used for waste collecabinalls of residence (see Figure 4.6).
The employment of private contractors for collectiwas reported as: WEEE (75%);
bulky wastes (75%); construction and demolition %98 hazardous waste (55%);
general waste (46%); dry recyclables (33%); greant&/(17%); food waste (17%). At

majority of halls, separate food waste or textdéertions were not available.

100%0

50%

I G TS T

Gereral HazardousConstruction Buky Dry Geeenwaste Foodwaste WEEE Texies
waste waste waste wastes recyclables

B DSO1 100%local authority controled cormpdnloint venturél Private contractda No senice provides) Other

Figure 4.6 Type of organisation used to provide waste coltecét halls in 2006/07.
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Table 4.3Summary of waste disposal via landfill and incatem at HEI halls

(2006/07).
Landfill Incineration
(n=10) (n=9)
Data collection
No data 8(80%) 8 (87%)
Collected data 2 (20%) 1(13%)
Total amount 350
Total cost 25000 Nil
Unit cost (£/ton) 71 -

Table 4.4 shows that private contractors slightlgperformed other types of

service providers in terms of satisfaction with sleevice provided.

Table 4.4Service satisfaction provided by private contrexctmympared to other

providers.
Contractor Private contractors All other service providers
erformance
) Excellent Don't Excellent & Don't

Service area & Good Fair Poor know Good Fair Poor know
General waste 33% 67% 0% 0% 43 % 29% 29% 0%
Hazardous waste 50% 17% 17% 17% 20% 40% 0% 40%
Construction 43% 29% 0% 29% 20% 40% 0% 40%
waste
Bulky wastes 0% 33% 22% 44% 33% 67% 0% 0%
Dry recyclables 50% 25% 25% 0% 29% 29% 43% 0%
WEEE 33% 56% 0% 11% 0% 50% 0% 50%

Key points to highlight are that satisfaction witbllection services for dry
recyclables and bulky wastes was relatively low arashy HEIs admitted that they had
no idea about the quality of service they receifveth their contractor(s). Note that the
data need to be treated with some degree of cauwdimnto the low response rate. The
most commonly stated reasons for HEIs to implemrenise, recycling or recovery
schemes at halls were: concerns about the envinani€®©0%); economic benefits
(100%); social responsibility (89%); pressure fretadents (67%); pressure from staff
(33%).

4.4 Discussion

The relatively low response rate to the surveyribably due to a complete
absence of data or a lack of confidence in thetiegiddata on waste arisings within
HEIs. This is surprising given the increasing cagteaste management in recent years,

and may indicate that there is a significant opgpaty for cost savings for HEIs in this
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area, especially as most are using private cowiradbr waste collection. As waste
from HEIs is legally household waste, a mutuallpdfecial agreement with their local
authority that dry recyclables can be collectetbat cost and subsequently contribute
to the achievement of local targets seems likenaiske option. However, it is clear that
there is a lack of accurate and reliable data ostevarisings from UK HEIs, which can
only be due to private contractors not collectinig information or HEIs not requesting
it. As all LAs have a mandatory recycling targetaocomplish on their household
waste, they are obliged to collect reliable andueastie data. Waste contracts for UK
business generally fall into the following four egories (WRAP, 2007):
» Pay by lifts (organisations are charged a fee vthem bin(s) is emptied);
» Pay by weight (organisations are charged accoriige weight of waste

collected);
» Pay by containers (an uncommon contract; organissitaire charged an annual flat

fee based on provision of bins); and
* Reduced fee for general waste reduction (uncomitern negotiated by big

organisations who can sign a contract nationally & big chain supermarkets).

Generally there are two types of waste data usegusmtify waste arisings:
volume and weight. Weight data has palpable adgastaas it is more accurate and
consistent than volume-based data. However, extmpPay-By-Weight contracts,
weight data is often not provided by contractord ao volume/weight estimations are
usually used. Conversion factors (otherwise knowmensities) of waste streams have
no universal standard in the UK. The discrepancyragrdifferent sources is often the
cause of data divergence; the conversion factora DEFRA for household waste are
1.6 times higher then WRAP’s (see Table 4.5). Vatased costing is often
inaccurate. Different descriptions used to categodry recyclables probably lead to
conversion factors being collectively higher thieea true values; this may result in HEIs
being overcharged. In addition, without accuratdadd is impossible to either
accurately benchmark performance or identify beattre. Gathering accurate data is
fundamental to any intervention strategy for tawlpoor performance. Clearly there is
a need for HEIs to use more robust data colleghethods such as the Pay-By-Weight
system.
Waste composition data is also essential as itigeesvcrucial information for

designing and evaluating collection systems, indganonitoring material quality for
recycling schemes. DEFRA’s waste composition amalgeport — guidance for local
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authorities (DEFRA, 2004) - summarized the mainefién of conducting a waste
composition study:

* Monitoring and improving existing recycling schemes

» Developing and implementing new recycling or comipgsschemes

* Developing a waste strategy

* Benchmarking against other areas

* Examining waste arising data

* Research and waste databases

+ Public education.

Table 4.5Summary of volume/weight conversion factors ofsklan-baled material.

Waste streams DETR DEFRA, cited  EA (2002), WRAP REMADE

(2000) by EAUC SEPA (2006) (Baird et
(2009) (2004) al., 2008)

Household waste 0.27 0.17
Paper & card 0.21 0.6 0.21 0.21 0.05
Glass bottles 0.35 0.75 0.33 0.33 0.3
Mixed plastic 0.22 0.14 0.21 0.03
Cans 0.04 0.05
Food waste 0.16 0.75 0.2 0.2 0.24
Textiles 0.2 0.15
Construction/dem 0.55 1.2
olition waste
Unit = ton/n?

This study indicates that only 50% of HEIs haveiedrout a waste compaosition
study on their waste — identical results were follydDahle and Neumayer (2001).
Thus very few HEIs appear to have any reasonalaatdative estimates of the quantity
and composition of their wastes. In mitigation,igngicant issue faced by HElIs is the
complexity and range of their operations, with edion- and research-related activities
unsurprisingly given priority. Table 4.6 highlightss diversity and provides a guide to
the main sources of different types of wastes insHE
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Table 4.6Sources of waste in HEIs.

Campus Halls
Canteens, pubs, shops Kitchens, canteens, pups sh
Administrative offices, departmental Administrative offices

offices, printing centres
3  Lecture rooms, computer rooms, gyms, Computer rooms, gyms, laundries
libraries,
Gardens, open greens Gardens, open greens
Laboratories
Medical facilities

Construction and demolition activities Construction and demolition activities

o N o o b~

Special events Special events

Many HEIs reported employment of full-time envirommd managers, which
may be viewed as a significant step forward in teohprogress towards achievement

of sustainable operations.

4.5 Conclusions and Recommendations
Although the overall response rate to the surveys waw, some useful
information on waste management in HEIs has beéair@al. The key messages from
this study are:
* Whilst a significant proportion of HEIs reportedns® form of re-use, recycling
or recovery scheme on campus and in halls of reseléen 2006/07, across the
sector there appears to be significant potentialirfforeased capture of resources
and substantial room for operational improvements.
» ltis clear that there is a lack of accurate aridivke data on waste arisings and
the associated costs which largely caused by difteconversion factors. This is a
significant barrier to improvements in planningcideon making and sustainable
resource use in HEIs. There is a need for morestadata collection methods such
as the Pay-By Weight system which HEIs can useaoage their waste effectively
and monitor their performance. Moreover, thereni®hvious desire amongst HEIs
to improve their performance, with many now emphgyi professional
environmental managers to oversee operations.
One possibility may be for HEIs to join with the ¥¢@ Data Flow system used by
local authorities to report annual data on municipaste arisings to central

government. This system has been used in EngladdVéales since 2004, in
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Northern Island and Scotland since 2005 and 200@6eduires information on
amount of waste, method of waste management, metfodollection and
containment, detailed recycling composition, dedton of recycled and disposed
material and basic cost data. It allows fast amdii@te data collection and provides
consistent data for planning, developing and mainigp policies and allocating
resources. It also provides means to monitor pedoce and cost, compare
methods of collection, calculate diversion fromdfih benchmark with other
organisations and identify best practice (Departnfen Environment Food and
Rural Affairs, 2007). However, this system requicestain amount of training to
use the system effectively and data entry.

» It seems that in the HE sector, waste collectionises are dominated by private
contractors despite the fact that waste generayeHHis is legally classified as
household waste. There is clearly an opportunityH&lIs to enter into partnership
with their local authority for the collection ofydrecyclables, which should reduce

costs for HEIs and assist the achievement of ieate management targets.
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Chapter 5

5 Developing sustainable waste management at a
UK University

5.1 Introduction

Universities are considered to be similar to sm@alins because of their large size,
population, and the various complex activities igkplace on campuses (Alshuwaikhat
and Abubakar, 2008). As such, they not only neech&intain an appropriate physical
infrastructure, they require similar services tcainowns, including accommodation,
transport, retail, leisure and, of course, wastaagament. HEIs are key sites of tertiary
learning and research, major employers, economtiara@nd providers of cultural,
recreational and infrastructure resources (Lamk#03) and they have substantial
potential to catalyse and accelerate societal itrans towards sustainability (Stephens
et al., 2008). Integrated waste management systeperticular, are one of the greatest
challenges for HEIs' sustainable development (Aonde Vega et al., 2008). HEls
generate thousands of tonnes of waste and wastraged from HEIs is classified as
household waste in the UK, although in many casiess collected by private
contractors (DEFRA, 2007a). Nevertheless, the diianeapansion of UK HE sector in
scale and scope has put even greater pressurerntlip integrate sustainable
development into policy and practice.

This research focuses on sustainability issueshowad with a desire to control
the escalating costs and environmental impactsadfusement and waste management,
prompted the UoS to ‘put its own house in order dommercial and external image
purposes, as well as providing real-life exemplafrshe outputs of its own research
activities. This chapter critically reviews why taisable waste management has
become a key issue for the HE sector to addressdascribes some of the benefits,
barriers, practical and logistical problems. Asracfical illustration of some of the
issues and problems, the four-phase waste managestrategy developed over 15

years at the UoS is discussed as a case study.
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5.2 Methods

The UoS has the highest number of staff and Phestis engaged in
sustainable development research in England (HERGE&3a). It is one of the region’s
largest employers with over 5,000 staff and an ahtwrnover of >£370 million. With a
student community of >24,000, including >2,000 in&gional students from over 100
different countries, the University has a globalwwek of ~160,000 alumni spanning
147 countries (University of Southampton, 20098%y). It produces large volumes of
waste from its residences, catering areas, labweaioworkshops and grounds and
typically spends >£500,000 per year on waste dalpos

Over the last decade, the UoS has developed a ebensive waste strategy
based upon a so-called ‘PESTLE’ analysis, the whastiearchy and the ISB model. A
‘PESTLE’ analysis is often used as a useful stgrfinint for organisations developing
new strategies and policies and stands foptigical, economic,social, technological,
legal andenvironmental context impacting on an organisatibahey and Narayanan,
1986, Farnham, 1999). The waste hierarchy is abksied factor in the development
of sustainable waste management practices, seitihghe order in which options for
waste management should be considered based orormmental impact (DEFRA,
2002). The UoS’s Waste and Resource Managemerte@yraand to some extent its
Procurement Strategy, are based on the principlasunderpin the waste hierarchy.
The ISB model clusters the various motivators aadiérs to waste management into
situational (external) and psychological (intern&dgtors and recognises that they
should not be considered in isolation but are aaenected.

Qualitative methods were used to evaluate the dpwent of waste
management practice at the UoS in this study. Hsearchers conducted 15 semi-
structured interviews with staff from the Estates &acilities Management department,
halls of residence managers, the university’'s Emvirent Manager, the Students’
Union and the waste contractor. The goal of therumws was to obtain in-depth
information about how waste was/is managed at tb& dnd how practices have
evolved over time. The approach used can be destasb follows:

* Detailed notes were taken during most of the inésvs; some interviews were
recorded and notes were recorded afterwards froewiew of audio.

* ldeas, categories or themes that helped to answdefermined research questions
were subsequently highlighted.

» These data were then compiled and arranged in thehe themes showed how a

four-phase waste management framework emergee &tdB, shown in Table 5.1.
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These data were then compiled and arranged in therhe themes showed how

a four-phase waste management framework emergtte dloS. A four-phase waste

management strategy was introduced to set a franmkearal a direction of travel for

waste management at the UoS, shown in Table 5.hleTa2 clearly set out the
qualitative targets of each phase. The main oljestof the four phases were to:

» Develop a phased and practical sustainable wastageaent strategy for a HEI,
based upon a ‘PESTLE’ analysis and the waste ltieyarfocusing on increasing
waste reduction, re-use, recycling and compostimjusing quantitative targets for
each phase;

« Enable the collection of accurate and reliable daiag a ‘Pay-By-Weight’' system
with information on tonnage, numbers of bins peitding, size of bins, number of
collections; and

* Reduce the cost of waste disposal and the amouniasfe being disposed of to
landfill.
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Table 5.1Staged approach to the development of sustainaddevimanagement at the UoS.

Year Action Drivers
Late 1990s Voluntary paper recycling schemes orpaam Active individuals
Start of Pay-By-Weight contract PESTLE analysis
2003 Source-segregated pilot scheme on campus Waste hierarchy
Phase 1 Environmental Rock Students’ Union
2003 Southern Universities Waste Management Consortium Reduced costs and increased value for money
Corporate Strategy Duty of Care 1991
2004 Setting up a waste management team
Recruitment of the environment manager Increase of Landfill Tax
Start of the Sustainable Procurement Project Estate and Facilities
2005 Sustainable Purchasing Policy

Environment & Sustainability Policy
Roll-out recycling scheme on campus

Bin and uplift audit Increase of Landfill Tax
Phase 2 First Environmental Awareness Week Students’ Union
2006 Sustainable Purchasing Policy Estate and Facilities
Furniture reuse scheme Estate and Facilities
Re-use and recycling project at the halls of raside School of Civil Engineering and the Environment
2007 First annual waste audit event Students’ Union
Environmental Champions Environment Manager Southern Universities Waste
2008 Re-tendered for the Pay-By-Weight contract Management Consortium
Phase 3 2009 Co-mingled recycling scheme on campus
Co-mingled recycling scheme at halls of residence Increases in Landfill Tax
2012
Phase 4 (provisional) Separate food waste collection Landfill Directive 1999
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Table 5.2Qualitative targets of each phase of the UoS wsisitegy.

Main initiative Qualitative targets

Phase 1 Introduce Pay-By-Weight Establish baseline data by employing the Pay-By-
system Weight system and improve waste storage

Phase 2 Set up source segregated Monitoring waste arising data
recycling scheme Reduce the number of general waste bins and reglaci
them with recycling bins
Pilot and Roll out source segregated recycling sese

Phase 3 Switch to co-mingled Maximising the recycling rate by introducing a more
recycling scheme convenient co-mingled recycling scheme on campus
and at HoR and increase environmental awareness
amongst staff and

Phase 4 Reduce carbon emission Introducing separate food waste collection andsa#-
from biodegradable waste food waste anaerobic digestion
such as food waste

5.2.1 Phase One

In the 1990s, there were a number of problems &sgsdcwith the way in which
waste was being managed at the UoS, which was Ipisobgical of most UK HEIs at
the time. Prior to Phase One, waste was chargedolwne and the University was
often unexpectedly charged for extra volume. Nontjtetive waste management data
was collected and the system did not enable the’‘tost of waste management to be
easily estimated. Consequently, the University éeth@m new ‘Pay-By-Weight’ waste
disposal contract that enabled cost savings thraygimisation of collection patterns
and more centralised administration. This was aovative decision because at this
time, little attention had been given to the esshibhent of Pay-By-Weight systems in
other UK HEIs, in part because a limited numbecaftractors provided the service.
Every wheeled bin for residual waste on campusahasique microchip which is linked
to a matching account that the Contractor createctv¥ery customer. All the vehicles
have been fitted with wheeled bin weighing and tdieation equipment. Every time a
wheeled bin is emptied, the system automaticalgniidies the bin and calculates the
weight of the waste.

In addition, re-use and recycling facilities wereypded at the University on an
ad hocbasis. Voluntary paper recycling schemes opetiat@dsmall number of offices
and the bins were emptied by voluntary officers.
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In 2002, the UoS joined the Southern Universitiesas¥§ Management
Consortium (SUWMC), which comprised of seven ursuess in the south of England.
Its primary purposes were to create a forum tousisavaste-related issues and promote
sustainable waste management by:

* Reducing tendering and contract management costs,

* Negotiating a consortium-based, sustainable, lengrtvaste management contract,
e Conducting Duty of Care audits,

» Identifying waste minimisation opportunities, and

* Sharing information with other members.

Knowing that managing waste effectively requiredumate quantitative and
qualitative information, in 2003, the SUWMC intrashd the Pay-By-Weight system
across its members to their general waste colles&ystems. The bins used were micro-
chipped and automatically logged details such iase/tlate of collection; location of
bin and bin weight using a specially equipped Vehia standard lift price was agreed
to empty the bins, but beyond this all billing wime on a per tonne rate. Prior to 2003,
waste management costs were charged as part ohce giharging system, but this
system did not plainly show the rapid rise in wastnagement costs or how wasteful a
particular department was. The new scheme was aenesi to be transparent, allowed
operators to match collections with demand and avga the efficiency of the waste
collection system. Crucially, it allowed the UoSaccurately identify and monitor the
sources of waste on campus to avoid unnecessaty toshe second phase of its
strategy. In addition, from an operational pointvedw, the new waste containers were
easy to manage and manoeuvre, their close-fittdgydliminated smells and spillages
and discouraged vermin, and this ensured a cleanérmore hygienic service. A
detailed discussion about the advantages and distalyes of different waste collection
systems at HEIs can be found in Zhang et al. (2D08b

In order to increase environmental awareness, tf lield a music-based event
dubbed —’Environmental Rock’ - in April 2002 to prde a fun event that would attract
a wide range of people from the University and kbeal community and provide
information about the environment. The event witsated by a final year Engineering
student inspired by a song reflecting thoughtshenanvironment. The Young People's
Trust for the Environment (YPTE) mentored and fuhdee first year event (Gunton,
2009). Environmental Rock subsequently became anarevent at the University and

is usually held during April. The event is suppdrtey environmentally-conscious
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organisations that provide stalls, give away infation and samples of green products,
run activities or donate green prizes.

In 2004, the University adopted an Environmentalidyoin its Corporate
Strategy. This policy committed the University educe waste and pollution through
responsible disposal and reinforced the need tot rard where possible exceed
legislative requirements. To realise the policytesteents and cope with the increasing
work load, a waste management team of was set tipnwthe Estate and Facilities

department.

5.2.2 Phase Two

From the start of this phase, source-separatedclregy (where all dry
recyclables were sorted by students and placeddifiierent containers/bags) became
an integral part of the waste management operabio2005, a paper and cardboard
recycling trial was set up at the University’'s maniministration buildingln the same
year, the University joined a three-year EAUC/DEFRA Eowvimental Action Fund
sustainable procurement project, which providedpetipto universities and colleges
wanting to integrate sustainability into their pmoement practices. The project involved
17 universities and colleges and a sustainablehpsicg policy was developed via a
‘PESTLE’ and waste hierarchy analysis. The poliefsut a firm commitment to the
principles of sustainable procurement through mgkiarchasing decisions based on a
balance between the relevant ‘PESTLE’ factors. Bo digible for consideration,
suppliers were required to provide information abineir environmental performance
and develop corresponding assessment criteriaydimg whole lifecycle costing. The
main theme was to consider the impacts of the mtoduservice on the environment
over its entire lifecycle, from creation to dispbg$riority was given to reducing waste
upstream by choosing products made from recycleténmats and/or items that can be
remanufactured, recycled or composted. Staff, siisdeand contractors were
encouraged to consider the many aspects of a proshotuding materials used in
manufacture, methods of production and embedderygnenergy use of the product
over its life span, eventual disposal costs andrenmental impacts and potential for
re-use or recycling (NetsRegs, 2009). The Univeisien introduced a new electronic
ordering system to centralise all procurements. €heironmental benefits of this
exercise were threefold: it dramatically reduced #mount of resources used by the
University’s operations; the number of suppliedused from 30,000 to 7,000 based on
preferred supplier agreements, significantly redgcadministrative costs; substantial
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cost savings were negotiated through consolidadiospending power. Furthermore,
specific items, such as printing paper were tacyatel policies developed to minimise
the amounts wasted generated.

In 2005, the University recruited a full-time eronment manager to work with
the waste management team; the individual was nsdple for overseeing the
environmental performance of the university, andvettgped, implemented and
monitored environmental strategies, policies aray@mmes that promoted sustainable
development. The structure of the operational teasmown in Figure 5.1. A paper and
cardboard recycling scheme was rolled out on cangousg the 2006/07 academic
year. Recycling containers were provided to eaciiding on campus for recycling
paper and card. They were sited in prominent aosagsach floor of buildings, and
emptied weekly by the University’s recycling teawaste skips were replaced with
micro-chipped wheeled bins and the Pay-By-Weightadaas used to improve the
efficiency of the system by e.g. reducing the numbg bins. Meanwhile, waste
compounds to contain the wheeled bins were buitampus and at the halls in order to
prevent fly-tipping and scavenging. The Univergitychased a cardboard compactor to
deal with the large volume of cardboard from cafateand shops on campus and baled

cardboard was taken away by the contractor foralewy (free of charge).

Director of Estate & Facilities

|
Engineerini  Planning & Facilities Finance rogramme
Systems Management Management

Environmental Manager Heath & Safety Manager

Campus Service manager

External Services Domestic Services
Manager Manager

Waste & Recycling Team Cleaners

Figure 5.1 Organisational structure of the waste managemant &g the UoS.

In March 2006, an audit of existing bins and upliftas undertaken. Wherever

possible, external general waste bins were remodednsized or shared and uplifts
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were reduced. The scheme saved approximately £idOkear and allowed operators
to further match collections with demand, which m@ged the efficiency of collection
journeys and reduced expenditure, local nuisancen flarge vehicle noise and
vibration, and other associated environmental ingyasuch as fuel consumption and
emissions to atmosphere.

To echo the University’s environmental initiativabe UoS Students’ Union
held their first annual Environmental Awareness WaeMay 2006. The week-long
event featured a different environmental theme ekghand was filled with activities
and messages relating to living and working in aevsustainable way. Activities in the
week included talks by green groups, recyclingldigp alternative travel to work days,
guided walks, guided cycle rides etc.

A furniture reuse scheme was introduced at the oZ006 in an attempt to
manage the University’'s assets better. The moveroerdtaff — switching offices,
buildings and campuses — as a consequence of mmaaagee-organisations generated a
lot of bulky wastes, including furniture. The futunie collected was first offered to staff
for reuse before being broken down and sent foyatexy. The furniture redistribution
‘tax’ was the first attempt to reclaim the extramag associated with providing a better
service for the disposal of a particular wasteastreMoney generated by this scheme
was put back into Estate and Facilities’ waste etidgd used to fund the purchase of
additional recycling facilities, such as internahs As well as promoting sustainable
asset management practices, the scheme has gedneoatderable cost savings; the
University saved £77,000 in 2009 alone.

In 2007, the source separated recycling schemeex@anded to include plastic
bottles and metal cans. Consequently, by the e2®@7, the UoS had a comprehensive
campus recycling programme that serviced around dOllection points, while
employing six full-time and three part-time stafollaboration amongst different
departments was fundamental to the programme. HmpGs Services Manager and
the Environment Manager now took responsibility fworking with the campus
community to incorporate waste reduction, reuseyalng and sustainable practices
into all aspects of University business. They atsok the lead on sustainable
procurement for all goods and services and trastaff at all levels in environmental
issues and responsibilities.

The first annual waste audit was organised in 2087urpose was to monitor
the progress of the existing recycling schemesntifye recycling opportunities or
opportunities to strengthen the current waste @&utgalting program on campus. The
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samples covered all the main sites and activiteeess the University. The waste was
then sorted into different sub-categories, and datsrecorded accordingly.

Also in 2007, a two-year recycling project at HoRswinitiated that aimed to
identify the most user-friendly, pragmatic, codeefive and resource efficient waste
management service possible, as recycling in a dagtsity environment is difficult
(Zhang et al., 2008a). Before September 2007, taiatesl number of paper recycling
facilities were available at the student HoR. Téeycling bins were typically situated
in car parks or open areas and were often hiddeay amd inconveniently located.
There was an incoherent communications strategy léth to low awareness and
engagement. All of these factors led to poor pigdkon in recycling and a poor
(estimated) recycling rate across the HoR.

Three schemes were designed to identify the mdsttafe infrastructure and
service provision during term-time accompanied bgst® audits and a survey of
students’ attitudes and behaviour with respect &ster management. A succession of
workshops and informal talks were provided to tee rstudents in the first week when
they moved into the HoR. Information offered durittgese workshops and talks
included: importance of recycling activities; wheaed how they can recycle in the
halls; where they can find more information. Infatiae posters were provided and
stickers were placed on the lid of each recycliogtainer provided advice and location-
specific guidance. During term-time, the Studertdisiion and resident associations
(Junior Common Room (JCR) and Middle Common Roor®R)) promoted recycling
schemes on campus and at HoR by advertising themseh on their websites and
talking to students directly.

The end-of-term is a very busy period for waste ag@ament operations as
students leaving university accommodation dispoketems which are no longer
required or cannot be transported or stored. Thexethe project included a trial reuse
scheme at the end of each term. In June 2007, ¢i$=ddt up an in-house reuse trial to
reduce the amount of waste to be landfilled. Thikodeng year, the University
collaborated with a local charity to reuse and céeyany unwanted student clothing,

shoes and household textiles.

5.2.3 Phase Three

Phase Three focused on maximising recycling viaegtablishment of a new co-
mingled recyclingsystem. Co-mingled recycling schemes (where allrelcyclables are
placed into just one container/bag by students)carsidered to be more convenient
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than source separated schemes in terms of timeeffodd students need to spend on
recycling. They are also easier and safer to opgenatoduce greater recyclables
recovery rates, and are as cost-effective as alieenmethods. By introducing the co-
mingled system, the UoS was able to recycle morenad reduce waste disposed to
landfill and hence reduce the number of generaltavags, and replace them with
recycling bins. The University was subsequentlyeatol save on collection costs and
Landfill Tax associated with general waste.

In 2008, a network of Environmental Champions wes up to take forward
environmental improvements in schools/departmemnis @ encourage the campus
waste recycling schemes. The Champions were trgmetly by the waste contractor
and the Environment Manager and play an importaletin promoting the University’s
sustainability initiatives. They receive supportdamformation directly from the
Environmental Manager, and the network is usedatserawareness of the recycling
scheme on a departmental level; provide feedbacgknprovements that can be made to
facilities and campaigns; and develop targetsrfdividual departments.

In the same year, the SUWMC re-tendered for an ongad Pay-By-Weight
contract. The new contractor provided a Pay-By-Wesystem for general waste and a
co-mingled system for dry recyclables. The extegmaltract was designed to provide
recycling-led waste management services that stggborthe consortium’s
environmental objectives, reduce the impacts ofteyaachieve increased levels of
recycling, reduce waste to landfill and meet legiske requirements. The new contract

was implemented at the UoS from January 2009.

5.2.4 Phase Four

Phase Four will continue efforts to improving rdayg participation but the
focus will switch to promoting food waste recycliagsing from catering areas and the
HoR (food waste forms a significant proportion odstes arising from HoR). Once
available commercially, the UoS is planning to iempknt food waste composting as the

last stage of the waste management strategy begimmi2010/2011.

5.3 Results and Discussion
5.3.1 Waste production and recycling data

Figure 5.2 shows trends in waste and recyclingrayssand associated cost since
2004.The figures show a significant improvement in perfance; there is steady
reduction in the amount of waste produced each fyear >6,000 tonnes in 2004/05 to
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<3,900 tonnes in 2007/08, despite the number &f atal students staying stable. This
equates to 72 kg per person per year in 2007/08. total waste reduction can be
explained by some initial problems in collectingrfpemance data. In the first two

years, the system was only able to achieve a twdsthdata capture, despite the
Contractor’s claims that the weighing systems drvalicles were regularly checked
and calibrated. Recognising that the Contractdtddexperience of using the system,
the UoS worked with the Contractor to monitor amgpiiove their performance. Two

years after the start of the contract, the pay-bigint system stabilised and more
complete datasets became available.

Figure 5.3 shows that in 2007/08, the UoS recy@l2% of its general waste,
with a 75% reduction of waste going into landfiingpared to 2004/05. By increasing
the recycling rate and reducing waste productioieesi2004, the University has been
able to save £40,000 annually and more than £15¢0tbtal even though the unit cost
of waste treatment has increased over the last years due to substantial annual
increases in the UK’s Landfill Tax. Figure 5.4 shsothat general waste arising by
month for the last three years using the Pay-BygiMesystem. It reveals that an
increase in waste production levels at the staresf terms when the students return to
campus (October, January, March) and an increags@ste production towards the end
of the term (May —July). The total amount of gehevaste produced has decreased
over these three years. Figure 5.5 shows that ryomibst of waste disposal of

including general, hazardous, electrical and ed@atrwaste for the last three years.
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Figure 5.2Waste and recycled material arising and cost (ZBB) at the UoS.
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Figure 5.3 Annual recycling rate and unit cost per tonne o$teat the UoS.
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The results clearly show the positive impact ofraducing appropriate
infrastructure, service provision and techniquesrtocourage positive behaviour change
at the UoS’ HoR. Providing recycling bins in eadtchen achieved an average 25%
recycling rate with the lowest contamination levefich supports the theory that
successful recycling programmes require a convemied easily usable infrastructure.

Convenience in this case incorporates two featuhesdistance to the collection spot
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where recyclables are carried to and the time spemnécycling activities. The end-term
re-use scheme resulted in collection of 1.85 torofeusable textiles by the end of
September 2008.

5.3.2 Implementation issues of recycling facilities andegvice provision

However, there have been several hurdles to overcduning the course of
Phase Three. At the beginning, contamination byneagclable materials was regularly
found in recycling bins. Several techniques wereduso reduce contamination,
including using larger labels for internal recyglibins, notifying staff/students of the
consequences of contamination and providing clemyadling instructions on the
University’s website.

When source-segregated recycling schemes wereduteod to HOR in
September 2007, a number of issues arose, inclupoty quality service by the
contractor and insufficient support from the hallmagers. The service provided by the
contractor suffered from an array of problems, udetg: unreliable and irregular
collections; movement of the recycling bins with@oinsultation with the University;
late and poor quality data provision; false andi@ading labeling of infrastructure; and
poor communication practices. The unreliable andkgirlar collections had a
particularly detrimental influence on the new sckemith negative impacts including:
overflowing and unsightly recycling bins; breedimfgflies and vermin; operational and
logistical difficulties for the halls staff; de-mwation of students and consequent
reductions in participation; and disagreements wita University. The contractor
initially denied any poor performance, but was gbdi to agree to significantly improve
performance at a ‘crisis meeting’ in which it wasnfronted with irrefutable

(photographic and other) evidence of unacceptaialetipes.

5.3.3 Behaviour change methods

Once a comprehensive recycling infrastructure ameliable service provision
were in position, different methods of communicatiaghat aimed to change
students/staff behaviour were used. Resistancddage is a common occurrence in
organisations and has been a major obstacle in sustginability projects. (Dahle and
Neumayer, 2001, Jahiel and Harper, 2004, Velazaieal., 2005). Although some
previous studies have recognised the importanemngéging the student group, there is
a lack of research on behaviour change intervesitiargeting transient groups such as
university students (Robertson and Walkington, 200@nlett and Williams, 2009,
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Williams and Gunton, 2007b). The approaches in phigect were designed to engage
the students in thinking about how and what migbtease their awareness and interest
in recycling by using both ‘traditional’ and ‘créa methods. The campaign targeted
students before they moved into HoR by e-mailirgnthwith customised information
about waste management in their welcome package tihe UoSlt is recognised that
managing and taking responsibility for waste reiegris not top of a student’s agenda
when they first arrive at university, so the messageed to be repeated quite
frequently. Towards the end of each academic y&adent satisfaction surveys were
carried out to provide an opportunity for feedbagigluding problems/issues and

potential future improvements.

5.4 Conclusions

This chapter has critically reviewed and identifiady sustainable waste
management has become a key issue for the globaddter to address. The UK HE
sector has generated increasingly large amountsaste as a consequence of fast
expansion and consequently faced spiralling castslerated by the annual increase in
Landfill Tax. The sector has struggled to deal witlese and related environmental
issues for many reasons, including a lack of usiyewide coordination, institutional
bureaucracy and lack of planning. The case stutlined in this chapter has provided a
comprehensive appraisal of some of the key isquedlems and successes that have
arisen during the four-phase waste managemenegyateveloped over the last 15
years at the UoS. There is no doubt that the UcsS dignificantly developed and
improved its management/operational practices auilittes for waste management
into a more sustainable, cost-effective and useuded system. The holistic approach
taken - recognising the PESTLE factors and the mapce of a concerted ISB
approach - provides a realistic, successful andtiped example for other institutions
wishing to effectively and sustainably manage thaiste.
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Chapter 6

6 Development of a result and recycling programme
at university halls of residence in England

6.1 Introduction

The previous chapter critically reviewed and idesdi why sustainable waste
management has become a key issue for the globaedtr to address and outlined
the four-phase waste management strategy developed 15 years at the UoS,
England. This follow-on chapter describes in dethé development of a recycling
project at HOR using a so-called ISB model.

Although some campus greening programmes have &eteop at individual
institutions, there remains a dearth of researclvaste management at HEIs. Studies
have tended to focus on recycling behaviour, bueld@ment of effective infrastructure
and service provision at HEIs has been largely ewtgltl. Effective recycling
programmes can be particularly difficult at HoOR dnese there are often densely
populated by young people who only live in themdaelatively short period of time —
a few months — and who have little or no experiesiceterest in waste management
activities. Other reasons for low recycling raté$HaR include: lack of storage space;
difficult door to door collections; high contamiiat rates; poor or absent
infrastructure; high population turn-over; and spteosts (Zhang et al., 2008a). Lack of
appropriate management skills and resistance togeh&tom staff may also hinder the
development of new recycling schemes, so the dpusat of accompanying training
programmes and ‘ownership’ of the scheme by HoR istaital.

The aim of this study was to establish that cahgfigsigned recycling facilities,
service provision and communication strategies igh ldensity housing (university
accommodation) can reduce waste sent to landfililstvhincreasing the cost-
effectiveness of the waste management system. Bl ldcated on the south coast of
England, was an ideal location for this case stuidizas >24,000 students and 5,000
staff and with 20 HoR. It is one of the 10 largesividers of student accommodation in
the UK University sector, providing accommodation 5,000 students. The objectives

were to:
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* ldentify, quantify, summarise and critically evaleiathe waste disposal and
recycling approaches and practices typically usethzersity HoOR;

* Investigate the opportunities for and barriers &use/recycling by university
students;

» [Estimate the potential for improving reuse and céoyg at university HOR;

» Develop a convenient, easy-to-use recycling system HoR by identifying,
designing, implementing and evaluating differemtycding schemes for students;

» Evaluate a series of reuse and recycling trialda® during end-term and move-out
period in June when extra waste is generated; and

« Examine the potential for collaborating with thgector organisations.

6.2 Methodology
6.2.1 Approach and timescales

The project was devised and funded by three grauthsn the UoS: the School
of Civil Engineering and the Environment; Estatel &acilities and Accommodation
Services. A Steering Group, which included reprederes from the Students’ Union
and relevant waste contractors, was formed to eeeidl aspects of the project,
including  planning, management, communication, ntrg, organisation,
implementation and evaluation. The methodologiggiraach and timescale for this
study is shown in Table 6.1; readers are alsonedeo the overall long-term approach

outlined in Zhang et al. (in review a).
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Table 6.10verview of project activities and schedule.

Name of Student HOR

Timeline Activity Hall A Hall B Hall C Hall D
June 2007 End-of-term reuse and recycling trial 1
September 2007 ------------------ Staff training and student awaess events--------------
Scheme no. (S) S1 S2 S3 S4
Scheme name bedroom bin  bedroom bag In kitchenkinin Control
November 2007 Waste quantification Waste audit
March 2008 Waste quantification  ---------------—--- Waste audit------------
April 2008 Waste quantification Waste audit------------
May 2008 Waste quantification =~ -----------------——- Waste audit----------------=--m-mrmmemmm - -
May 2008 Attitude survey
June 2008 End of term reuse and recycling trial 2
July-August Evaluation of infrastructure and service provisisalection of best scheme (Sb)
2008
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6.2.2 Development of infrastructure and service provision

To identify the most effective infrastructure aretsce provision, four student
halls (A-D) were selected to test three differecitesnes and one hall was used as a
control. Students were given a 13-litre recyclimg for their bedrooms at A (referred to
as the ‘bedroom bin scheme’), whereas students \eogided with a reusable
recycling bag for their bedrooms at B (referrecatothe ‘bedroom bag scheme’). At
both halls, the students were expected to recyapen cardboard, plastic bottles, metal
cans, glass bottles and jars and empty and sart réeyclables at a central external
recycling point. A general waste bin was providedeach communal kitchen and
emptied daily by the university cleaning staff. tAe third hall a twin-bin system was
implemented at C (referred to as the ‘kitchen l@hesne’). Two 60-litre colour coded
bins were supplied to each kitchen to recycle paggdboard, plastic bottles and metal
cans and they were situated next to the existimgigé waste bins (see Appendix A).
The university cleaning staff emptied the generakt@ bins three times a week (on
Mondays, Wednesdays and Fridays) and recyclingthiite® a week (on Tuesdays and
Thursdays) and were responsible for carrying theyaled materials to a central
recycling point for sorting (see Appendix B). Nocyeling facilities were provided
inside the control hall (D). However, a range oluse/recycling facilities supplied by
Southampton City Council were available locallyttwn a 1 mile radius), including 17
bottle banks, 1 textile bank and 2 recycling centeith facilities to recycle paper, glass,
plastic, cans and textiles.

The selected HOR were all self-catered and provatembmmodation for about
750 students, approximately 15% of the studentsdiwn halls. The HoR were shared
by 6-8 students and had communal kitchens and ainflibor plans. The different
schemes were designed and monitored during teren-tmd were accompanied by
waste audits (see Appendix C, D & E) and a sunfestualents’ attitudes and behaviour
with respect to waste management.

The study also addressed the so-called ‘end-of-téear out’. The end-of-term
is a busy period for waste management as studeatsnt the University dispose of
items which are no longer required or cannot besparted or stored. At the end of the
academic year (May - June), a special re-use antlreg scheme was run in parallel
with the regular scheme in order to tackle the essitrising during and after student
move-out period. In June 2007, the University gean end-of-term reuse and recycling
trial to reduce the amount of waste sent to lahdfihe trial was hastily planned and,
unfortunately, was not used very much by the stiglehhree temporary recycling
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centres were established for the duration of timenser and the students were asked to
separate their waste into different categoriesluding paper and cards, textiles and
bric-a-brac.

A subsequent trial was carried out in May 2008 wilaboration with a
charitable organisation. Bag It Up was launche®0@5, and its operation relies entirely
on voluntary donations, with financial proceeds ated to charity. Good quality items
(unwanted clothing, shoes and household textildsiclwcan be reused are sold to
second-hand clothing traders in the UK and worléwitEnd of life’ garments are
recycled into industrial wipers and cloths, matiréling, insulation and new fibres.
The textile banks were delivered to dedicated eémoints at each student hall at the
end of May 2008. They were fully managed by Bagt free of charge. The banks
were emptied weekly, then fortnightly after 4 weekshe start date, and all textiles

were weighed on collection.

6.2.3 Communication techniques
6.2.3.1 Training, awareness-raising and stakeholder ccatsart
A number of training and awareness raising everi®wesigned and organised

at the beginning of the 2007/08 academic yearudinob:

* Three compulsory training and consultation evergsewprovided for the hall staff
in order to explain how the recycling schemes wdr&ed their consequences.

* The Students’ Union provided online assistance logir twebsites with project
details and contact details.

* An article about the project was published in tmeversity’'s newspaper to raise
awareness of the students and staff.

6.2.3.2 Education message and signage

It was important to educate and inform studentshofv the scheme would
operate and why it was being introduced, as webrauraging students to maximise
recycling and minimise contamination by non-recptda. When students moved into
halls at the beginning of October 2007, they resgia ‘welcome pack’ (see Appendix
F). The pack provided a uniform means of notifyatigoarticipants about the definition
of recyclable materials and the locations of binghair halls (Note that at the beginning
of the study, students were assumed to have a Iyowegiual awareness of waste

management activities regardless of their age atidmality).
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An A3 size poster (see Appendix G) was designedraade available in each
kitchen explaining the new facilities, includingntact details if the students needed
further assistance. The posters were accompani#id e@ncise instructions of the
schemes in each hall and were put up on each kihetice board (see Appendix H).
In addition, a succession of workshops and infortatds were provided to the new
students in the first week when they moved intolih#s. Information offered during
these workshops and talks included: importancesoyaling activities; where and how
they can recycle in the halls and where they cad fhore information. Eye-catching
stickers were also provided on the lid of each aioetr summarising the recycling
instructions and guidance (see Appendix I).

Four weeks before the end-term clear-out startédelavant staff and students
were informed by internal communication that theojgct was run with the
collaboration of a charitable organisation. Nothdegposters were placed at receptions,
communal kitchens, block entrances and common rommgromote the maximum

potential usage of the scheme (see Appendix J).

6.2.3.3 Traffic light system

A ‘traffic light system’ was used to provide feedkato the students at the
middle of the academic year (see Appendix K) ineortb maintain awareness and
interest in the recycling schemes and reduce cansdion. Cards were issued monthly
to each student to indicate the level of recyclig contamination in their hall, and to
generally raise awareness about, and promote utfeeafchemes in order to stimulate
long-term behavioural change. (see Table 6.2).

Table 6.2Traffic light system used to promote recycling soles and reduce

contamination.

Colour of Card Contamination level
Green means: No contamination to minor contaminatio
Amber means: Minor to medium contamination
Red means: Significant, serious contamination

6.2.4 Scheme monitoring
6.2.4.1 Waste audits
Periodic waste audits on residual waste were cdeduto monitor waste

compositions and to build up a representative agerof the typical waste types being
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generated. Waste was chosen from multiple kitclaems rooms in order to obtain a
representative sample from each hall. The audits dagre chosen to reflect the
collection schedules and the typical waste germratif students at HOR. Twenty
kilograms of waste was randomly selected from dwdhfor each audit. Collections of
the sample waste were timed to occur before thenclg staff emptied the general
waste bins. For example, if the cleaners startestripty the bins from 09:30, the waste
was collected at 09:00. To take into account sedsdifferences, waste audits were

carried out four times during the academic yeamfiNovember to May.

6.2.4.2 Student surveys

A questionnaire survey was conducted in May 2008HaR A-D. The
questionnaires were delivered to each student’sobed followed by one reminder
letter. The survey asked respondents’ personalaysron their level of satisfaction on
the recycling schemes. It included a set of itemsighed to evaluate the use of the
existing recycling facilities and questions on dgnmaphic factors including

participants’ sex, year of college, ethnicity ardjicte.

6.3 Results
6.3.1 Term-time recycling schemes

The training and awareness events were well redeifeeedback from
stakeholders was generally very positive and a murabuseful operational suggestions
were provided by staff, particularly relating toaptical and logistical issues such as
placement of bins and posters and timing of evertiese were incorporated into the
design of the study.

A week’s waste was weighed at each hall betweertivand May. It was found
that per capita waste generation can vary fromtbdtlall. Although the University has
been trying to get a wide range of students in dah there were fewer UK students
proportionally at Hall B. Hall C and Hall D had higr percentage of UK students,
students generated 0.36 and 0.33 kg waste peredpgatively comparing with 0.25 kg
per day at Hall B.
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Table 6.3Monitoring data

Name of the Hall

Hall A Hall B Hall C Hall D
Number of Students 190 80 157 240
Weekly weight of recyclables waste in March 46 26 4.63
Weekly weight of residual waste in March 411.55 X33 303.22
Weekly weight of total in March 457.55 159.7 377.85 553.08
Recycling rate in March 10% 16% 20%
Recyclables in residual waste 25.9% 34% 11% 38.3%
Weekly weight of recyclables waste in April  46.74 4.43 112.87
Weekly weight of residual waste in April 369.49 1834 291.43
Weekly weight of total waste in April 416.23 139.23 404.3 519.05
Recycling rate in April 11% 18% 28%
Recyclables in residual waste 46% 38% 17% 42%
Weekly weight of recyclable waste in May 26.994 oA 85.28

Weekly weight of residual waste in May 365.45 107.5 306.21
Weekly weight of total waste in May 392.444 125.154 391.49 571.7
Recycling rate in May 7% 14% 22%
Recyclables in residual waste 52% 25% 6% 40%

Unit = kilogram

The different schemes yielded different materiatyoling rates. Students
recycled less regularly at halls where recyclingktthem more effort than those where
materials could be more conveniently recycled. $halent hall C with the ‘kitchen
twin bin’ scheme achieved an average 25% recychig with the lowest contamination
level from March to May 2008 (see Figure 6.1). Ti@sult supports the underpinning
theory that successful recycling programmes regaireonvenient and easily usable

infrastructure.
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Figure 6.1 Recycling rates at UoS HoR by weight.

The residual waste composition by hall is showrFigure 6.2a-d. The five
major recyclable materials collected were: papardlzoard, metal cans, plastic bottles,
and glass containers, which represented approxdynd@% of the waste before
recycling by weight. This indicated that about 46%4he HoR waste was available for
recovery and diversion from landfill. Paper madethsp largest dry recyclable fraction
in the waste stream at 16% of the total, and wss tile most successfully recovered
material in this study. Glass was the second larjestion of recyclable material
(15%), with metal cans and plastic bottles at 4% &%, respectively. Only specific
plastic products were targeted, including PET aldPH bottles. As the study was only
concerned with dry recyclables, certain types abkfpt and textiles were considered to
be non-recyclable for the purpose of these auditee composition of the non-
recyclable materials was similar in all HOR. Thghrecovery rates of dry recyclables
resulted in a putrescible-rich residual, with fogdste making up a large percentage of
the waste. The compositional analyses of the stuldaih with the ‘kitchen twin bin’
scheme showed a great consistency throughout tle, yehile some noticeable
fluctuations appeared at other halls. The ‘kitchwm bin’ recycling scheme was the
most convenient and effective way of recyclinghat HoR without escalating the labour

cost in this study.
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Figure 6.2 a-dWaste audit results by category at HoR.
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6.3.2 Students’ satisfaction survey

A total of 106 students returned their questiore®g({26 from the control hall), a
response rate of 15%. The demographic composifitimecsample, shown in Table 6.3,
was broadly representative of students in HoR,oalgh female students were over-
represented. The respondents represented a vafietyajors, ethnicities and years of
study, with first year students dominating, as expe It shows that of the 80
respondents that lived at HOR where recycling itaedl were provided; a total of 77
(95%) reported themselves to be recyclers; andealbondents from student Hall B

(‘bedroom bag’ scheme) and student Hall C (‘kitch&m bin’ scheme) self-reported as
recyclers (see Figure 6.3).

Table 6.4Profile of students who responded to the satisfacturvey (2007/08).

N %
Sex
Male 36 34
Female 70 66
Total 106 100
Year
First year undergraduate 76 71
Second-fourth year undergraduate 7 7
Postgraduate 23 22
Total 106 100
Major
Art 23 22
Social science 24 23
Science and engineering 46 43
Law 6 5
Medicine 8 8
Total 106 100
Ethnicity
UK student 77 73
EU student 10 9
Overseas student 19 18
Total 106 100
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Figure 6.3 Self-reported participation rates in the recyclsafpemes at HoR.

Figure 6.4a-d show that of the 77 participants, 8éported that they recycled
on a daily or weekly basis, 7% recycled fortnightiynyd 9% reported to recycle less
often than fortnightly. Amongst the five recyclabl@aper and cards were recycled the
most often, followed by plastic bottles, cans atakg bottles and jars. Students from
Hall C with the twin-bin system in their kitcheresported using the recycling bins more
often compared to students from the other two hilils in-building recycling facilities.
Of the 26 students living at HOR without bespokeyoding facilities, 35% reported
participation in some form of recycling during tlyear. When asked about their
likelihood of participating in future recycling sefmes at their halls, 70% stated that it
was extremely likely and 30% responded very likely.
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c) Frequency of plastic bottle recycling.
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b) Frequency of can recycling.
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d) Frequency of glass bottles and jars recycling.

Figure 6.4 a-d.Response of the participants to the question “Hft®n do you recycle the following items?”



Self-reported behaviour by respondents showed isspre shifts towards
increased recycling in HoR with recycling facilgie(see Figure 6.5). 67% of
respondents from the three halls with recyclinglitees who also lived at halls in
2006/07 academic year claimed that they recyclecermp2007/08. The survey results
showed a striking decrease in recycling at thercbmiall, where 40% of respondents
who lived at halls in 2006/07 claimed that theyyaed less in 2007/08. All
respondents at the control Hall D who lived at agvhousing and 90% of respondents

who lived at home in 2006/07 stated that they riedytess in 2007/08.

| did not recycle, but | do now ]

1

I recycle less

1

| recycle about the same amount

I recycle more
| I

-100% -50% 0% 50% 100%

B Halls 00 Home O Private housing

a) Changes in claimed recycling behaviour in 2006402007/08 academic year at
halls where students had recycling facilities.

| did not recycle, but | do now

| recycle less
I recycle about the same amout

I recycle more

-100% -50% 0% 50% 100%

B Halls O Home O Private housing

b) Changes in claimed recycling behaviour in 200642007/08 academic year at
the hall where students had no recycling facilifemntrol hall).

Figure 6.5 a&b. Changes in claimed recycling behaviour in 200640ZG07/08.
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Overall, the level of satisfaction with key elengnf the recycling schemes was
consistently high. Figures 6.6a-c show that respotsdfrom Hall C (‘kitchen twin bin
scheme’) were generally more satisfied with thevenmirence of the scheme and the size
and location of the recycling bins compared to Ha{lbedroom bin scheme’) and Hall
B (‘bedroom bag scheme’).

Despite students’ awareness and participation bestafively high, there is
clearly still room for improvement to the schemealfle 6.4). Between 44-59% of
students felt that they did not recycle everythihgy could and they also reported on
what would encourage them to recycle more, as showable 6.5. An average of 34%
students agreed that knowing what to recycle wemdourage them to recycle more,
even though they were informed about the recydicitemes by several mechanisms at

the beginning of the academic year (see Sectia)6.2
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a) Satisfaction with the location of the internatycling bins/bags.
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b) Satisfaction with the size of the internal rdmg bins/bags.
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c) Overall satisfaction with the convenience of skheme.

Figure 6.6 a-c.Satisfaction with the elements of the recyclingesobs.
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Table 6.5Response of students to ‘Do you feel you recyclmasy recyclable items as you can?’

Category of response by HoR (%)
Response Hall A Hall B Hall C Hall D
Bedroom bin Bedroom bag Kitchen twin bin Control
Yes 40.7 53.3 55.6 7.5
No 59.3 46.7 44.4 92.5
Table 6.6Response of students to ‘What would encourage yaisé¢ the recycling facilities more often?’
Category of response by HoR (%)
Response Hall A Hall B Hall C
Bedroom bin Bedroom bag Kitchen twin bin  Average
Knowing what to recycling 20.8 37.5 43.8 34.0
Knowing how to recycle 4.2 6.2 0 3.5
Knowing where to recycle 0 18.8 3.1 7.3
More information on the impact of rubbish 16.7 0 0 5.6
Rewards 29.2 18.8 125 20.2
Not having to wash items before putting them 125 6.2 15.6 11.4
in the recycling bins
Nothing 12.5 6.2 12.5 10.4
Other 4.1 6.2 12.5 7.6
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6.3.3 End-of-term reuse and recycling

The 2006/07 academic year trial was not a greatess; partially due to heavy
rainfall in the summer. All of the potentially rseable materials collected, such as
shoes, clothing, mattresses and electronic equipmemne rain-damaged and unsuitable
for reuse. In addition, food waste, cigarette hutékeaway boxes and other food
packaging were dumped in the recycling skips. Maliéessons were learned from this
trial. Lacking a suitably detailed project plantlef communication gap between the
project planners and the contractors. The contractoould have been more involved in
the planning stage so that they were clear whaticees were needed and when. An
earlier and more comprehensive communication gtyatath the students should also
have been developed and implemented.

The lessons learned led to a re-think of the ambrazeeded and led to the
involvement of a charitable organisation in the 208 academic year ‘end of term
clearout’ event. This proved much more successfuff a total of 1.85 tons of reusable
textiles were diverted from the HoR by the end eptember 2008.

6.4 Discussion
6.4.1 Term time recycling schemes

The results show that paper and card made up titeesii proportions of the
recyclable material followed by glass, plastic lesttand cans. The average percentage
of food waste - >40% - is much higher than repottgdrecent studies of household
waste composition (DEFRA, 2009a, 2009b). This hgitis that the lifestyles of young
adults tend to be more consumer-oriented and ‘taveay’ than the wider population
and suggests that a food waste prevention camphigintargets students may be
required. A comparison of recycling rates from elifint halls suggests that the
recycling schemes have helped to improve recydinthe UoS. However, there were
clear differences in the effectiveness of the sa@senThe kitchen twin bins system
achieved the highest recycling rate of 25% amotigstifferent schemes. This result is
better than the average dry recycling rate of 22%&mgland in 2007/08 (DEFRA,
2009c). The waste composition analyses highlightemt a ‘convenient recycling
infrastructure’ is a key factor in a successfulymding scheme. Student Hall C, with the
twin bin system, had the smallest percentage gfctable materials in its general waste

compared to the other three halls. Addressing aaewee is an important factor for a
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successful scheme start up and it needs to be gvhigh priority at the scheme

planning stage. Communal kitchens proved to bertbst convenient location for bins

as students produced most of their dry recyclablesng cooking, and it is relatively

easy for the university’s cleaning staff to emgtg bins regularly and take the material
to a recycling point. Another benefit of the schemmethat there is no increase in
workload for the halls staff therefore there isaxtra labour cost.

Convenience appeared to be the main influencinpfdor recycling materials
in certain locations. Figure 6.2 clearly showed theaper (including newspapers, white
paper, magazines, junk mails etc.) was recycledt reffsctively in students’ rooms
whereas cardboard, metal cans, plastic bottlesgéas$ containers, which tend to be
generated when cooking, were collected better wheegcling bins were located in
kitchens. However, glass posed a significant prablie a few flats. Some students
played an informal, inter-flat competition that dseindow displays of collected empty
wine and beer bottles in their communal kitchenewagence of their ability to consume
alcohol rather than recycling them (see Appendix $&jnce glass containers are
relatively heavy, students were subsequently rehidb carry the accumulated glass to
recycling points and so it often built up in somtelens and eventually needed to be
removed by the university’s cleaning staff. Thisaiagshows how some students’
lifestyles are detrimental to effective waste mamagnt operations, particularly in high
density accommodation.

A convenient scheme may also help to maintain a ¢owtamination level.
Relatively high contamination levels were foundHall A with the ‘bedroom bin
scheme’ and Hall B with the ‘bedroom bag schemetamparison to Hall C with the
‘kitchen twin bin scheme’. Plastic bags and baggederal waste were found to be the
main source of contamination in recycling loads.tA¢ start of the schemes, when
recycling bins were distributed to the halls, eatldent was given a USB flash drive
with detailed instructions on the items that coalfdl could not be placed in their new
recycling bins. The ‘kitchen twin bin scheme’ hatihieved the lowest contamination
level was possibly because as here the Universitganing staff manually picked out
any obvious contaminants before they placed rebiedainto external recycling bins.
They also ensured that the black bin bags being tsecarry the recyclables were

reused or disposed of in general waste bins.
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Contamination can be either ‘innocent’ or ‘deliiefalnnocent contamination
iIs often from students who are not sure whetheitem should or should not be
recycled. This type of contamination can be redungdhore effective communication
and education. Deliberate contamination is frondetits who have little concern about
recycling and/or contaminate recyclates on purpdse. effective way to reduce
contamination is to place recycling bins next taeyal waste bins, where space allows.

The collection service suffered an array of protdem the first five months,
including: unreliable and irregular collection see; movement of the recycling bins
without consultation with the university; poor dateovision; false and misleading
labeling of infrastructure and poor communicatiofhe unreliable and irregular
collection service had a significant impact on th®ject, with negative impacts
including: overflowing and unsightly recycling binbreeding of flies and vermin;
operational and logistical difficulties for the Rsaktaff, de-motivation of students for
participation and disagreements between proje¢h@a. The schemes were monitored
(by the research team) on a regular basis — althth&contractor was unaware of this.
The situation was partially remedied by a ‘crisisating’ in which the waste contractor
agreed to significantly improve performance. Howevke failure of the contractor to
provide a reliable service significantly reduced #tudents’ enthusiasm for recycling. It
is highly likely that a better quality service fraifme contractor would have resulted in
higher recycling and participation rates.

A combination of methods were used in order toeraizidents’ awareness and
tackle contamination of recycling bins, includingsgers, feedback cards, training and
meetings. From April 2008, ‘traffic light cards’ weealso issued to students periodically
in order to ease contamination. Nonetheless, nwifgignt improvements were
observed at Hall A and B with bedroom recyclingilfaes by the end of the academic
year. This is because behaviour change tools shmeildacked up by an appropriate
recycling infrastructure. Without a convenient rdayg infrastructure in place, these
techniques alone have very little effect.

The success of a recycling service is highly depahdn the number of people
who participate in the service and the frequencisofise (Bolaane, 2006, Davis et al.,
2006, Perrin and Barton, 2001). Despite studentsaraness and self-reported
participation rates being relatively high, the teswf the student satisfaction survey

should be interpreted with caution in view of tloeviresponse rate of 15%. Recent
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experience at the UoS suggests that an online wumalld be more attractive to
students, as well as being more environmentalgnitiy, cheaper and faster to return.
There is still room for improvement to the schemteoading to the residual waste
composition data; some aspects of students’ lifestgre detrimental to effective waste
management operations even thought students aem o®ry pro-environment in
attitude - the so-called attitude-action gap. Hosvethis phenomenon has been largely
ignored in previous research on student recyclielgalviour. Previous research shows
that university students claim greater concern rieeycling (Cheung et al., 1999,
Kaplowitz et al., 2009, Kelly et al., 2006a), buder people are more likely to
participate in recycling activities (Vining and Eor, 1990). The results of the student
survey in this study suggest that rewards maybel&ien. However, some previous
studies showed that financial incentives do notdpce long lasting changes in
behaviour (Oskamp et al., 1991, Pardini and Kat2884).

Monitoring is a key part of the development of aagycling scheme but often
absent from HEIS’ waste management activities. Kboimg enables an assessment of
whether schemes are performing as expected, disgobgroblems, design of new
approaches and improvements in efficiency and efferess. At least four areas should
be monitored regularly: 1) reliability of the sexgiprovided by your waste contractor;
2) scheme usage and participation rate; 3) reqychite analysis; and 4) contamination
assessment. The UK’s Waste and Resources Actiogrdnone has published useful

guidance for monitoring recycling schemes (WRAR)&0

6.4.2 End-of-term reuse and recycling

A study by the UK’s Department of Food and Ruralaikt (DEFRA) indicated
that reuse of clothing showed a large and poshemefit over recycling or disposal and
recycling textiles showed a significant benefit olandfill and energy recovery in terms
of its CQ, emission benefits (DEFRA, 2006b p. 10). In the Ue third sector (TS)
plays an important role in reuse and recyclingvétas, especially in niche areas such
as textile reuse and recycling, and it includesuntary and community organisations,
charities, social enterprises, cooperatives andiatsi{Cabinet Office, 2009). Another
recent DEFRA (2009d) study recommended separatdeteollections similar to the
one tested in this study to avoid contaminatioral$io showed that although 11,000

textile and clothing banks are scattered in the thi€, barriers to increased deployment

96



are comparatively low. This study demonstratesttimeie are sound reasons for HEIs to
collaborate with the TS. The TS sector not onlis fthe gap between HEIs and their
contractors but also facilitates mutually benefielachange between HEIs. It helps the
TS uses its resources more efficiently by allowthgm placing textile banks on
campus/in halls where population is concentratetex#@nder and Smaje (2008)
highlighted that schemes provided by the TS map klelert reusable items from the
waste stream using inputs that would be uneconéonimainstream waste contractors.
They are able to tap into local resources morect¥iey than public or private sector
organisations and they also create work and vodwimg opportunities to local

communities.

6.5 Conclusions and Recommendations

This study has demonstrated that Timlett and Wilk& ISB model can be used
as a practical tool for the development of a susfaésecycling programme. The key
lessons from the study are set out below:

» Different types of infrastructure and service psown resulted in different recycling
rates.

At the best-performing student hall (with the ka&ohtwin bin system), the infrastructure

and service provision were considered to be thetmosvenient of those tested.

Recycling bins were provided in communal kitchetee most of the recyclables were

produced. The University cleaning staff emptied thies twice a week and took

materials to the external recycling points. At tither two halls, recycling bins were
provided in bedrooms and students were responfblemptying their own recycling

bins and carrying them to external recycling poirfitke results indicate that more
convenient and higher quality infrastructure andvise provision resulted in higher
recycling rates.

» Students have lifestyles that impact significathywaste arisings and consequently
on waste management operations at HOR (and probatbEls and student-
dominated residential areas).

A ‘high consumption’ culture - fast fashion, fasbfl, drinking contests, IT dominated,

high turnover of goods and services — generatesspres on waste management

operations, particularly at certain times of yeachs as end of term periods and

especially at the end of the academic year. Stsdeate found to waste more food than
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typical UK households; this suggests that food e@sevention campaigns specifically

targeting students might be required at HEIs. Thidemce suggests that in order to

achieve higher recycling rates, the student pojumateeds easy-to-use, convenient and
tailored infrastructure and service provision, aadular, carefully timed and tailored
communication and feedback.

* A waste contractor that can provide a tailorediabd, regular and consistent
collection and disposal service supported by rebufarovided high quality waste
management data is essential for HEISs.

Without a quality service from waste contractorecycling schemes cannot run

successfully. The evaluation of service quality wdobe carried out regularly —

preferably independently - and using a suitableafetigreed transparent and easily
auditable performance indicators (PIs).

e There are sound reasons for HEIs to collaboratdn WiE organisations that
specialise in reuse and recycling, particularly moaterial streams that would be

uneconomic for mainstream waste contractors.
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Chapter 7

7 Understanding university students’ recycling
behaviour

7.1 Introduction

Public sector organisations in the UK — nationatl docal authorities, government

agencies, hospital trusts, education establishmetus are often expected to adopt and
embed sustainable management and operational ggaaarly as an example to other
sectors and also because it is generally assumed tiley should be inherently

economically, environmentally and socially respblesi Such organisations are

increasingly being required to meet specific tasgeet internally by management and
externally by government e.g. the UK’s SustainaDjgerations on the Government
Estate (SOGE) targets.

HEIls are often considered to be similar to smaNn® because of their large
size, population, infrastructure and the variousnglex activities taking place
(Alshuwaikhat and Abubakar, 2008). HEIs thus reggimilar services to small towns,
including accommodation, transport, retail, leisarel waste management. In the last
two decades, the provision of a cost-effective andtainable waste management
service has become increasingly important to UKddHBhis is the last chapter in the
‘Greening Academia’ series to address this issue first chapter (Zhang et al., in
review a) critically reviewed and identified whyssainable waste management has
become a key issue for the global HE sector. Idimed the four-phase waste
management strategy developed over 15 years &tdBe England. The second chapter
(Zhang et al., in review b) described in detail tiezelopment of a recycling project at
HoR using a so-called the ISB. This chapter focuse®ehavioural change issues by
exploring:

* Why students recycle (or not); and
* What factors influence students’ recycling behaviand serve as initiators for

behavioural change.
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It investigated if and how an established behawboodel — the TPB model -
can help to develop the design of a recycling seheah a HEIl. The study also
investigated different factors that might signifidg impact university students’
recycling behaviour e.g. environmental knowledge attitudes towards recycling.

The aims of this study were to investigate if armivhthe TPB can help to
develop the design of a recycling scheme at a Hifll t# investigate what factors
significantly impact university students’ recyclibghaviour. The objectives were to:
1. Develop and test the TPB on a university studepufation;

Identify specific influencing determinants of retigg behaviour;
Examine other factors that may shape studentsthegybehaviour;
Test students’ knowledge of waste management; and

o b~ 0N

Compare students’ self-reported knowledge of wasiragement issues with actual

knowledge.

7.2 Methods

During the study, two separate surveys were cawigd The first survey was
completed in April 2008 using the TPB model andc#pally addressed objectives 1
and 2. The second survey, completed in May 200&siingated other factors that may

influence recycling behaviour and addressed objest8-5.

7.2.1 TPB survey

From October 2007, a set of recycling trials waxeup at the UoS. Four student
halls were selected in this study. Three of themevwovided with recycling facilities
by the University and one was used as a controlcandequently no recycling facilities
were provided at this hall. The targeted populati@s students who lived at the four
student HoR. The questionnaires were deliveredatth dedroom in these halls and
students returned the completed questionnairdsetoeteptions at their hall.

As the determinants of behaviour are expected Wy \@amongst different
populations, (von Haeften et al., 2001), additiopalameters were added to tailor the
TBP model for this study. The questions were mesgbusing Likert scales that ranged
from one (strongly disagree) to seven (stronglyeajr only the endpoints were

anchored. It also included questions on demografdgtors such as sex, year of
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college, ethnicity residence and major subjectistudThe questionnaire contained the
following sections:

» Attitude towards recycling (ATR)

Participants rated their overall opinions aboutyeéng. Two items assessed attitude:
‘Recycling is important to me; recycling is rewargito me’.

* Subjective norms (SN)

Two items served as indicators of the subjectivenso ‘People who are important to
me would approve of me recycling; People whoseiopihvalue would think I should
recycle’.

* Perceived behaviour control (PBC)

Two items were used to assess PBC: ‘There areypddmipportunities for me to engage
in recycling; If | want to, it would be easy for @ engage in recycling during the next
fortnight'.

* Moral obligations (MO)

Three items were used to assess moral: ‘I woultl gadty if | did not recycle my
waste; it is everyone’s duty to recycle in the W&gengage in recycling is an important
part of who | am’.

e Intention (INT)

Two behavioural intention questions were includddintend to participate in the
recycling scheme at my hall within the next fortrtigand ‘I will try to participate in the

recycling scheme at my hall within the next fortrtig

7.2.2 Recycling attitude survey

The second survey was completed in 2009 using \aske self-completion
questionnaires. The link to an online questionnaias posted on the notice board of the
University’'s website for three weeks during Aprilayl 2009. A covering letter that
explained the purpose of the survey and encourpgeitipation formed the front page.
After completionstudents sent their responses to a centralised ateab

The advantages of electronic surveys include:ivelgtlow cost; rapid response
and wider coverage compared to conventional sumethods (Thomas, 2003 p.118).
Internet-based surveys can also achieve high respoates from university-based
populations because this group often has easy atoethe Internet and students are

regarded as largely or entirely computer liter&igcker and Schonlau, 2002).
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The survey included a set of questions to assesersis’ knowledge of waste
management, including knowledge of systems, praeednd effectiveness. This was
assessed in three areas: 1) general knowledge aastié and recycling; 2) specific
knowledge of recycling, including waste separati@mewable materials, recyclability
and biodegradability; and 3) current UK policiesl atrategies for recycling. In order to
provide a standard from which to compare each stydtudents who answered:

» ten out of ten questions correctly were classifiscextremely knowledgeable about
waste issues;

* between seven and nine out of ten questions ctyreare classified as very
knowledgeable;

« between four and six out of ten questions correattye classified as moderately
knowledgeable;

* between one and three out of ten questions coyreedre classified as little
knowledgeable; and

e zero out of ten questions correctly were classiéigdhot at all knowledgeable.

The results were then compared against the studeetsassessment of their

knowledge. It also assessed the sources of infawmand ways of learning they prefer.

7.3 Results
7.3.1 TPB survey results

A total of 106 students returned their questioresmmfter one reminder, giving
an overall response rate of ~15%, in which 80 sitglbad recycling schemes and 26
had no recycling schemes at their halls. The deapfgc composition of the sample is
shown in Table 7.1. There was a bias in the samphlards females (66%). A
comparable trend has been observed from similaavietral research (Davis et al.,
2006, Hagger and Chatzisarantis, 2006, Tonglet et 2804b). The respondents
included a variety of majors and first-year undadyate students were over-
represented, mainly because most students livingstalent HOR are first-year
undergraduate students.

Of the 80 respondents where recycling facilitiesrev@rovided, 77 (95%)
reported themselves to be recyclers, and of tt&®, reported that they recycled on a
daily or weekly basis, 7% recycled fortnightly, a®% recycled less often. Paper and

card were recycled most frequently, followed byspabottles, cans and glass bottles
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and jars. This can be explained by the naturalieagy of usage of materials that paper
and card are used everyday and cans and bottlesftare consumed during cooking
only. Of the 26 students without recycling facdgi 35% reported participating in some
form of recycling during the year. When they wewkerl about the likelihood of
participating in future halls recycling schemes,séhted that it was extremely or very

likely.

Table 7.1 The demographic composition of the sample for tR& Furvey.

n %
Gender
Male 36 34
Female 70 66
Total 106 100
Year
First year undergraduate 76 71
Second-fourth year undergraduate 7 7
Postgraduate 23 22
Total 106 100
Major
Art 23 22
Social science 24 23
Science and engineering 46 43
Law 6 5
Medicine 8 8
Total 106 100
Ethnicity
UK student 77 73
EU student 10 9
Overseas student 19 18
Total 106 100

A factor analysis was carried out in order to grthm variables into factors that
represent independent underlying dimensions ofdtinidy. It grouped the variables into
four independent factors and Cronbach’s alpha wsed uo indicate the internal
consistency of each measure. These factors and twmresponding reliability
coefficients are shown in Table 7.2 which showst ey evinced good internal
consistencyd > 0.75). Significant correlations were found amahg TPB predictors

expect subjective norm. PBC showed the higheselaion with intention.
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Table 7.2Correlation between individual components of th&TRodel and factor

reliability (Cronbach’s alpha coefficients)

Variable o 1 2 3 4
1. Intention 0.893
2.Attitudes 0.845 0.389**
3.Subjective norm  0.892 0.058 0.529**
4.PBC 0.871 0.522** 0.349** 0.188**
5. Moral obligation 0.802 0.361** 0.755** 0.494**  72**
**p < 0.01

A hierarchical multiple regression analysis was dtated to examine the
proposed predictors of intention to recycle andd&termine which factor had the
greatest impact on the intention to recycle. Thgimal TPB variables were entered in
the first step of the regression analysis and tkasure of moral obligation was added
in the second step. As depicted in Table 7.3, fAB Variables accounted for 33.1% of
the variance in intention, with attitude and PB@amted as significant. PBC had the
greatest influence(= 0. 444), followed by attitudés (= 0.337). When moral obligation

was added to the analysis, the model explained@6f3Xhe variance in intention.

Table 7.3Multiple regression analysis: intention to recycle

Step and variable B SEB B
Stepl
Attitude 0.334 0.100 0.337*
Subjective norm -0.210 0.096 -0.202
PBC 0.439 0.086 0.444**
Step2
Attitude 0.283 0.130 0.286
Subjective norm -0.210 0.097 -0.211
PBC 0.429 0.088 0.434**
Moral obligation 0.180 0.131 0.179*

R®= 0.331 for step 1; = 0.341 for step 2;
*p<0.5; **p<0.001
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7.3.2 Recycling attitude survey

A total of 826 responses were received of which 9@8mpleted the whole
questionnaire. 44% were males and 56% were fematesxpected, the majority (45%,
n=371) of the respondents were first year undergrdstudents, 70% (n=578) were
UK students, and 80% (n=661) were <25 years old.

7.3.2.1 Perception of environmental issues

Respondents were asked to comment on the pridrity felt the Government
should place on environmental issues compared otitar issues. The ‘economy’ was
considered the most important issue (57%), follovegd'environmental issues’ and
‘future energy supplies’ (both at 38%), ‘unemployie(33%), and ‘rising cost of
living’ (25%). When asked about environmental issgeecifically, ‘climate change’
was considered to the most important issue (638tpwed by ‘waste management’
(59%), ‘using up natural resources’ (50%) and paillution’ (23%).

The questionnaire included a number of attitudéestants relating specifically
to environmental issues and waste managementhangspondents were asked if they
agreed or disagreed with them (see Figure 7.1).m&erity of students reported that
they were concerned about waste management andlingcyHowever, opinion was
divided on whether ‘Waste issues remain a low fyion their life’; similar responses
were observed for: ‘Tackling waste issues shouldcome at the expense of the British

economy’.
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mAgree Undecided / Don't know ™ Disagree

Itis everybody's duty to recycle in the UK.
I accept we need to change our lifestyles to deal with waste
more effectively in the UK,

The waste issue is a low priority for me compared with a lot of
other things in my life.

Tackling waste issues shouldn’t come at the expense of the
British economy.

It's not worth me doing things to help improve waste
management if others don't do the same

Idon't believe my behaviour and everyday lifestyle contribute
to waste crisis.

The so-called waste crisis facing humanity has been greatly
exaggerated.

The possible adverse effects of poor waste management is too
far in the future to really worry me

0% 20% 40% 60% 80% 100%

Figure 7.1Students’ attitude towards environmental issuesveaste management.
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7.3.2.2 Knowledge of waste management and recycling

Respondents were asked to indicate how much thew kif anything, about a
range of environmental terms and concepts. Figiesfiows that the top three out of
ten most well-known waste management terms andemsavere: ‘greenhouse gas’,
‘composting’ and ‘hazardous waste’. However, mdrant half (53%) said they had
never heard of or heard but do not understand cgosegregated collection’. More than
one third of respondents had never heard of ordhbat do not understand ‘waste
electrical and electronic equipmerfWEEE)' (39%), ‘landfill tax’ (34%) and
‘biodegradable waste’ (33%).

The questionnaire then assessed students' knowleflgeaste management
issues and the questions are reproduced in Fig3elt7consisted of a number of
statements where students were asked to indicdlte iftatement was right or wrong.
Table 7.5 shows the results of the assessment. 338y of students knew that ‘the UK
generates around half a ton of household wasteg@ta per year. The majority of
students (67%) did not understand why people shoetycle and less than half
understood concepts such as renewable materigiclabdity and biodegradability.
When students were asked about national targel,866 recognised that the national
target is to recycle and compost 40% of househ@sdtevand 53% of municipal waste
by 2010 (DEFRA, 2007b). The average number of itdhest students answered
correctly was 4.1 out of 10 with a standard dewiaf 2.2. The findings clearly show

that the students had limited knowledge of curveste issues and policies.
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Greenhouse gas

Composting

Hazardous waste

Green waste

Anaerobic digestion

Kerbside recycling
Biodegradable municipal waste
Landfill tax

WEEE

Source segregated collection

0% 20% 40% 60% 80% 100%

m Heard of and fully understand their meaning = Heard of and partially understand their meaning

Heard of but do not understand their meaning ®Have not heard of

Figure 7.2 Students’ knowledge of environmental concepts.
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1 The most common method of waste disposal in thadlKcineration.

2 More plastic is recovered for recycling than papesry year in the UK.

3 When waste decomposes in a landfill, it mainlyastss carbon dioxide which is
harmful for the natural environment.

4 By 2010, the national target of the UK is to reeyahd compost 20% of household
waste and 30% of municipal waste.

5 The UK generates around half ton of household wassteapita per year.

6 Wood is a renewable raw material. This is becaapeipmade out of wood is
recyclable.

7 Paper can be recycled. This is because paperdsdpiadable.

8 The mixing of waste at a dumping site makes somernass (e.g. paper & card)
unfit for recycling.

9 Shredded glass can be used for making new glagddebottles). That's why
making new glass from sand is not necessary ang.mor

10 People throw away one third of all the food they buthe UK.

Figure 7.Questions used to assess students' knowledged ¢tathe waste issues
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Figure 7.4 displays students’ self-reported knogéedagainst their actual
knowledge level (results from Table 7.4) and tiseif-reported parents’ knowledge on
selected topics. Students who answered >7 out gu#Btions correctly were classified
as ‘extremely’ or ‘very knowledgeable’; using thiefinition, a total of 10% were
deemed to be extremely or very knowledgeable aboutronmental issue, with 54%
and 36% deemed to have moderate or no knowledggectvely. The graph shows that
many students clearly over-estimated their actogirenmental knowledge. There is a
very weak correlation of 0.22 between student atainknowledge level and tested
knowledge level. It means that students reportemivi@ddge was unreliable and many

students possess less knowledge than they think.

7.3.2.3 Environmental education

There are many sources that today’s students useefes and information. The
results shown in Figure 7.5 reveal that althoudbavision remains one of the major
sources of information, the number of students wé® conventional media (television,
newspaper, magazines) has been overtaken by Ihtesaes. Environmental education
at school is ranked only sixth as a source of kedgé. This result is consistent with
other responses: when students were asked abauranental knowledge received in
school, only 5% of them thought they learned ‘afimm school, and large numbers of
students reported learning ‘only a little or prealiy nothing’ (47% and 15%,
respectively). When asked about the quality of mmrnental teaching at school, more
than one third (35%) thought that environmentalcation they received from school
was ‘poor’ or ‘very poor’. Just over 2% thoughtithenvironmental education at school

was ‘excellent and 19% thought their environmengducation was ‘good’.
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Extremely Very knowledgeable Moderatly Little knowledge No knowledge

m Self -reportedknowledge of students = Self-reported knowledge of students’ parents = Tested students’' knowledge

Figure 7.4 Students’ level of knowledge about waste management
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Onthe Internet

Ontelevision

. In a newspaper
Govei:rnmental campaigns

I Taught by parents
Taught at school

In a letter, flyer or announcemeéﬁt you got in the mail
I Talking to friends

Taught at university

| Ina magazine

Onthe radio

Participatein qinvironmental groups

Other

. Field trips . . .
I T T T 1

-20% 0% 20% 40% 60%

Figure 7.5Students’ main sources of information about envirental issues.

112



Table 7.4Students' specific conceptual problems relatetidomaste issue (n=770): R
= the percentage of students giving correct ansWeérs the percentage of students
giving wrong answers; DK = the percentage of sttelérat do not know the answers.

Correct answer Indication of knowledge R(%) W (%) DK (%)
1 Wrong Procedural knowledge 40 18 42
2 Wrong Environmental effectiveness knowledge 33 24 44
3 Wrong Environmental system knowledge 33 a7 21
4 Wrong Environmental effectiveness knowledge 8 32 60
5 Right Environmental system knowledge 38 13 49
6 Wrong Environmental system knowledge 49 36 15
7 Wrong Environmental system knowledge 39 47 14
8 Right Procedural knowledge 71 10 18
9 Wrong Procedural knowledge 22 52 25
10 Right Environmental system knowledge 75 5 20

Students were also asked whether their school-basedonmental education
had helped them to behave in a more environmentaépdly way. More than half
(59%) of the students believed they had benefitdy Dr to some extent and ~20%
thought their school environmental education didl assist them to behave in a more
environmentally friendly manner. Furthermore, thestvmajority of students (81%)
believed that universities should provide theirdstts with further environmental
education in order to help them understand betteir@nmental issues.

Students were also asked to name the restrictt@sdancountered during their
school environmental education. Figure 7.6 illussathat almost half of the students
(49%) believed that ‘Lack of hands-on activities’the biggest limitation followed by
‘Pupils aren’t interested in environmental eduadtiand ‘Lack of information about

available opportunities’, both at 45%.

7.3.2.4 Reported barriers and motivations

The survey investigated factors that might prontptients to start recycling.
Respondents were presented with a list of optiatsalso given the chance to provide
their own response. Figure 7.7 shows that the hopet answers were: ‘being taught
through good practice from an early age at sch®t%); ‘council provide better
facilities within each household to help separasste’ (59%); ‘rewarding good practice
through financial incentives’ (40%).

Student recyclers (n=521) were asked to state @ie reasons for and barriers
to recycling, as shown in Figure 7.8 Respondergsrted that the most important six

113



reasons to recycle were: ‘concern about the enmemt’ (70%), ‘social responsibility’
(68%), ‘habit’ (58%), ‘want to make an impact’ (29%pro-environmental values held
by the family’ (19%) and ‘childhood experience iatare’ (19%). The top six barriers
were: ‘lack of recycling facilities locally’ (56%)shortage of storage space’ (29%),
‘having to wash recyclables before recycling’ (23%pot in the habit of recycling’

(18%), ‘no one around me recycles’ (15%) and ‘I’'dknow what to recycle’ (14%).
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Lack of hands-on activities
Pupils aren tinterested in environmental education
Lack of information about available opportunities
Lack of easy access to environmental education centers
Environmental education trips and speakers aren'tvery..
Teaching staff aren 't interested in environmental education
The course(s) is too short
The transport costs too much
The cost levied by the provider is too high
Nothing
Locations make it difficult for environmental education..

Other

0% 20% 40% 60%
Figure 7.6 Students’ perception of restrictions of environnaéetducation opportunities in school.
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Being taught through good practice from an early age at school

Council provide better facilities within each household to help
separate waste

Rewarding good practice through financial incentives

Through practical demonstrations to new students in university
halls of residences
‘Pay as you throw'— being charged for all waste that goes to
landfill

Through effective studentunion events
Through effective advertising campaigns on television
Through effective advertising campaigns on radio
Making sustainable modules compulsory to all university students
Introducingrole models
Other

Don'tknow

0% 20% 40% 60% 80%

Figure 7.7 Students’ perception of how to encourage themdgale more.
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Resistance forces University Driving forces

| student [ *
Lack of recycling facilities locally Concern about the environment
Short of storage space Social responsibility
Having to wash recyclables before recycling Recycling habit
Not in the habit of recycling Want to make an impact
No one around me recycles Pro-environmental value held by the family
| don’t know what to recycle Childhood experience in nature

Figure 7.8 The forces influencing the recycling attitudes aetiaviour of the students.
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7.4 Discussion
7.4.1 TPB survey

The results of this study have both theoretical apglied implications for the
development and implementation of recycling scherniés TPB variables — attitude,
subjective norm and PBC - explained just 33.1%hef\ariance of students’ intention
to recycle, increasing only 1% when moral obligatwas included. The outcomes
corroborate with some previous studies where dgitand PBC were also found to be
the strongest determinants of recycling behavi@av(s et al., 2006, Knussen et al.,
2004, Tonglet et al., 2004a). Ajzen (1991) accep&t additional variables may be
required but argues that they should contributaiggantly to the explanation provided
by the model. On this basis, future applicationsth TPB to students’ recycling
behaviour should not include the additional measdinmoral obligation. However, the
results also showed that subjective norm is redftivinsignificant in predicting
students’ recycling intention. Ajzen (1991) simglygued that subjective norms have
less influence on intention than attitude and PBC.

The results of this study have a number of impariamplications. Firstly,
behavioural determinants are not limited to atgsdsubjective norms and PBC.
Secondly, many previous studies concentrated ouatsngnd outputs of psychological
models and simply ignored the complex mechanisngeople’s mind by dumping all
the psychological variables into a mathematical ehoHlowever, no single theory
seems adequate in all circumstances of the congptess of decision-making because
the process varies according to different poputatod situation factorsThirdly, to
understand recycling behaviours fully, instead elfiying on a single mathematical
model, the following survey in 2009 examined ‘peodghctors that specific related to
university students population. This study fourditt students’ opinion is vastly
supportive of recycling. However, the consumerigtstyle adopted by university
students has made them particularly infrastrucima service provision-sensitive. Once
the logistics is in place, recycling does not beeoandrastic lifestyle choice, but a
simple and efficient way to dispose of waste. Withoonvenient infrastructure and
effective service provision, individual concern ambividual resources such as
education can not easily overcome contextual barrie action. As a result of the

transient nature of the student population, angrigntions taking place as part of the
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integrated behavioral changing programme should indfermative and repeated

periodically.

7.4.2 Recycling attitude survey

Consistent with research undertaken previouslythis study students held
overwhelmingly positive attitudes towards enviromta¢ issues, including waste
management, but had low levels of knowledge ofdasvironmental concepts (Alp et
al., 2006, Chapman and Sharma, 2001, Kuhlemeiat.,e1999, Makki et al., 2003).
Zhang et al. (in review b) showed that a posititteuale did not always lead to positive
behaviour at many HoR; the translation of a positattitude into positive behaviour
needs to be facilitated. The key to unlocking bé&havchange lies in the provision of
appropriate infrastructure and effective serviaevimion alongside a targeted behaviour
change programme.

The study shows that ‘environmental issues’ wassdeond most frequently
mentioned answer after the ‘economy in general’ rwrespondents were asked what
were the most important issues facing the UK gawemt. These results are consistent
with those of contemporary studies such as DEFRAQ0YR) and Scottish
Environmental Attitudes and Behaviours Survey (SEAB2009). It is not surprising
that the climate change is considered the most itapbenvironmental issue, because
the mass media has a significant role in the deweémt of public environmental
knowledge and attitudes (Brothers, 1990). For exejmipoykoff and Roberts (2007)
reported that there has been a steady increasasa media coverage of climate change
in the UK from 1988 through 2006, and coverage qualéd in ‘quality’ newspapers in
2006 as compared to 2003.

Mass mediated messages are often considered abydquaortant socialising
agents as parents and schools in the lives of egarary youth (Chan and Fang,
2007); watching television is one of the largedegaries of media use among youth in
post-industrial societies (Larson and Verma, 198@ilarly to previous studies (Tung
et al., (2002); Hausbeck et al., (1992), this stfolynd that mass media is a very
significant source of information for today's statke Nevertheless, some evidence
shows that the media can be highly selective inr theesentation of environmental
issues (Bonnett and Williams, 1998) and only rgwsilic awareness temporarily

(Sampei and Aoyagi-Usui, 2009).
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Besides the traditional elements of media, therhatieplays an increasingly role
in children and adolescences’ dalily life (Katonalet 2008) and it was found to be the
most popular tool for acquiring environmental knegdge in this study. According to
the UK National Statistics (National StatisticsP2) 18.31 million UK households had
Internet access in 2009, and this represented 70%owseholds and the number is
increasing every year; 37.4 million adults (76%tleé UK adult population) accessed
the Internet in the three months prior to the syngé which the youngest age group
(those aged 16-24) had the highest level of aca@s96%. Given the high level of
computer literacy amongst today’s university stude@md easy access to the Internet, it
may be assumed that online learning systems haweakential to encompass and
synthesise a fragmented information base. Howawere research is needed in the
future to search for effective methods of onlirerheng.

National campaigns in the future need to keep maedia attentions on waste
management issue and work together with HEIs tetauniversity student audiences.
Kitzinger and Reilly (1997) indicated that a lack pmlicy events leads to a lack of
media interest. It is clear that mass media raisedlents’ awareness on waste
management issues however university studentsgstilerally show a lack of specific
waste management knowledge. To ensure that effeptass media coverage on waste
issues, the Government should consider what andihf@imation should be provided
by the mass media. Results from this study showdbacerns about the environment
and social responsibilities are the major drivirggcé of positive attitude towards
recycling. The media coverage therefore should rcabhe relevant information.
Previous research show that high levels of medi@rame did not last for a long time
(Sampei and Aoyagi-Usui, 2009), therefore the nussaeeded to be broadcasted
periodically.

The results show that many students think thatrenmental education at
school is poor. However, over the past 30 yeaesetinas been growing national and
international recognition that the challenges assed with environmental degradation
and sustainable development have important imjbieatfor, and connections with,
education and schooling (Rickinson, 2002). The ephof environmental education is
now widespread in national educational policiesriculum documents, curriculum
development initiatives and conservation stratedreg&ngland, for example, one of the

requirements of the revised National Curriculunmfds schools to: develop (pupils’)
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awareness and understanding of, and respect ®erthironments in which they live,
and secure their commitment to sustainable devetoprat a personal, local, national
and global level (National Curriculum, 2010).

Lack of practical experiences in environmental etioo may be the reason for
a perception of poor environment education. A cufttim may provide students with
lots of information, but present information in vgayhat do not foster creativity,
interest, and student involvement, resulting irkla€ motivation and little meaningful
learning (Makki et al., 2003). However, personahmection to a natural setting is an
important prerequisite for environmentally respbteibehaviour (Vaske and Kobrin,
2001). For example, hands-on activities and chgéeests enhanced student’s interest,
motivation, and ability to think critically aboubotemporary environmental issues in
the region (Poudel et al., 2005). This type ofhatgtiwas found to be missing among the
respondents, and almost half of the respondentk that lacking of hand-on activities
is the biggest restriction of environmental edwwratin their schools. This missing
component may have significantly affected the quadf environmental education in
many schools in the UK.

This study suggests that other factors such amnfzameay be an influence of
their children’s attitude and behaviour. Social keéing campaigns aimed at children
often target parents as a secondary audience antéthnique has been widely used in
social research such as physical activities, dngkand tobacco use (Chassin et al.,
1998, Griffin et al., 1999, Price et al., 2008).ridas authors put forward the idea that
past behaviour and habits are important prediadbnsecycling behaviour (Cheung et
al., 1999, Knussen and Yule, 2008, Knussen e2@04, Tonglet et al., 2004a), and the
results of this study also reveal that habit is ajom driving force of recycling
behaviour. Following this line of reasoning, oneeycling habits are established at
home, it is likely that they will participate in agcling schemes at university.
Furthermore, media coverage was found to be arikeyence to people’s concerns.

This study revealed that many students possesssdwaste knowledge than
they thought. This finding suggests that the urmsidgr students had a limited
comprehension of waste issues and lack necessawwldaige to recognise the
consequences of the issue. Although some univesdi@ve set up greening projects on
campus or student HOR and these projects are aftstudent's first experience with

social change, promoting greater consciousnesaaadeness (Breyman, 1999), many
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of the schemes deliver poor results. Therefore comcation campaigns are vital to the
success of recycling schemes and should be pro¥ied! recycling schemes at HEIs.
In order to be effective, the campaigns need tmtoemative and repeated periodically;
annually in the case of University students. Eteutr methods such as electronic
newsletters and notices on universities’ noticertv@ae fast, cheap and were found to
be desirable by the students in this study. Thislystindicated that there was a gap
between students’ perceived and objective knowledgasures. It also supported the
ISB model that recycling does not occur unless ea#cthe three parts is completed.
Infrastructure and service provision need to bepkrpented with effective behavioural

change interventions.

7.5 Conclusions

The main goal of this research was to examine tegydehaviour of the
students of the UoS. It is the third step towarffiscéve design of recycling schemes at
HEIs. It used the TPB theoretical model within aevi framework to gain an in-depth
understanding of individual and composite factohsclw impact on students’ decisions
to engage in recycling activities. The second spmfethis study investigated factors
that influenced students recycling behaviour; gesheir waste management knowledge
and compared the results with their reported kndgee

* Previous studies have indicated that the TPB hasepr to be effective in
predicting recycling behaviour. This study showsattleven with additional
variables, the TPB does not adequately explainctexy behaviour for young
adults (university students in this case). Our wtuevealed that although
perceived behavioural control and attitude are iBagmt factors for this
population, the model only explained 33.1% of ttuglents’ behaviour.

* The key to unlocking behaviour change lies in tmevision of appropriate
infrastructure and effective service provision giside a targeted behaviour
change programme. The study showed that althougivarnvhelming majority
of university students reported a positive attittmleards recycling, this did not
guarantee pro-environmental behaviour. Studente weuch more likely to
engage in the UoS HoR recycling program when a eoient infrastructure and

tailored service provision was in place. In addifisince students are a highly
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transient group, regular (annually repeated) infdrom campaigns are crucial to
the success of a recycling scheme at an HEI.

This study found that many students believed tm&irenmental issues were
very important to them. The most important factbatt shaped students
recycling behaviour was mass media. The Internpéaally has become the
most popular method for university students to a@eqtheir environmental
knowledge. On the other hand, the results also stothat many students
thought that environmental education at school pgas and there was a general
perceived requirement for hands-on activities &bet Importance of parental
influence and habits gained from home were alsaddo be important factor
This study also compared students’ self-reportecbwkedge of waste
management issues with their actual knowledge. fdwilts revealed that
students generally had poor understanding of wastgagement issues and they
possessed less knowledge than they reported. Ajthonass media raised
university students’ awareness of environment sshiet it did not increased the
students’ knowledge significantly. Results of thigvey can be used to guide

mass media-buying strategies for public health atioic.
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Chapter 8

8 General discussion

The current chapter provides an integrated statewmenhe outcomes of this research
study. Landfill has traditionally been the UK’s mawvaste disposal method. An over
reliance on landfill has caused environmental davaayl the UK is facing shortages of
landfill sites. The country is under pressure te unsore sustainable waste disposal
methods as required under the EU landfill directiemd Waste Hierarchy. Since the
first Waste Strategy published in 2000, the Goveminhas been making continuous
effort to monitor, suggest, support and implemerdysv for sustainable waste
management. It set ambitious interim targets anasomes. For example, the landfill tax
is being implemented to increase awareness amosmdsses and the industry to
reduce waste. The Government in England has saaghtroduce a range of strategies
aimed at making the concept of ‘sustainability’caner stone of its waste management
policies. There have also been a number of inistiaimed at certain sectors to
encourage a more sustainable approach to wastegeraeat. Several public bodies
were set up to help LAs and businesses such as\W@aResources Action Programme
(WRAP), Local Authority Recycling Advisory Commide(LARAC), Envirowise,
National Industrial Symbiosis Programme (NISP), Slarction & Resources Waste
Programme (CRWP), Centre for Remanufacturing & Re@RR), and the Business
Resource Efficiency and Waste Centre for local adties (BREW Centre).

Whilst the focus has been on the household, largétutions such as HEIs in
the UK have not kept pace with their waste managéenidaroughout the 1990s and up
until fairly recently, the view of many universiievas that greening HEIs would simply
cost too much, taking precious funds away fromligarand research. The escalating
cost of waste deposal became the catalyst to retiewld ways of dealing with waste
and develop more sustainable methods of managimsgewAlthough in recent years,
there has been growing realisation that large asgdons can make a significant
impact on the natural environment (Davis et al.090 prior to this project, little
information existed as to the waste treatment asylodal methods used by HEIs in the
UK. The rapid expanding of the HE sector means ttet sector has major

responsibilities on sustainable waste managemehtisannder increasing pressure to
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minimise and reduce its environmental impact. Tloeeein the future, HEIs like local
authorities should be held accountable for sustéenaaste management and regulated
in a similar way.

In a time faced with increasing challenges, the neodic and social
responsibility drivers are compelling for the HEcte® to recognise and take on the
leadership for waste management. Since 2010, UKewsities have been hit with cuts
as the Government introduces stringent measuresduce the budget deficit. Many
HEIs will be affected by unprecedented cuts to mgcand many have to save every
penny.

In addition, the Government is changing the apgradhe UK takes to calculating
the targets on reducing the amount of biodegradam@icipal waste sent to landfill
included in the Landfill Directive. The revised apach will include much more waste than
currently and will bring the UK approach more clgsato line with the approach adopted
by a number of other EU Member States. The newprggation of municipal waste based
on the classification of waste using the Europeasté/Catalogue expands the definition of
MSW. If the definition is changed, a lot of commerciaste, currently handled by the
private sector including waste collected from HBis private contractors, will come
under the scope of the Landfill Directive.

Furthermore, the cost of landfill tax is rising B§ per tonne every year. By
2014/15 the landfill tax will reach £80 per ton tine UK. By greening their own
campuses and HoRs, HEIs can teach and demonsteat@inciples of awareness and
stewardship of the natural world, as well as aghgnificant economic savings.

This thesis makes a significant contribution to Wlealge and understanding of
waste management at high-density housing of HEls¢chwcan be divided into two
parts. The first part of the study was intendedgitee a national picture of waste
management in UK HEIs and undertook a critical ysial of some of the current
practice. A nationwide survey was carried out ideorto identify, quantify and evaluate
HEIs approaches to waste management. Accordinggetsurvey results, in the majority
of the HEIs, waste management information systeere weak and there was a lack of
good baseline data at the institutional level. Shely then identified specific gaps in
knowledge and data collection, and gave particatntion to good practice examples
to highlight successful strategieswias argued that many waste collection services at
HEIs could be improved. Many universities used gigtem of charging by volume or
paying a flat fee every year. These systems oftemaok reflect the true picture of the

waste that produced by HEIs. They provided vetielilata such as tonnages and the
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numbers of lifts that HEIs received. However, thasethe crucial information to create
sustainable waste management systems at HEISs.

The findings from the first part of the study leadan in-depth investigation of
effective waste management at HEIs building onse caudy that was undertaken at the
UoS. The resolution spelt out three areas to beeaddd in the second part of the study:

* Presented and evaluated the development and empergd sustainable waste
management at the UoS over the last 15 years;

* Integrated three key components in a practical @piesentative theoretical
model of effective recycling schemes design;

* And tested and evaluated the model and functiosach component using data
from the case study of the UoS.

Under the increasing pressure and costs of wastageaent in recent years,
the UoS realised that the way its waste was treatednot only unsustainable, but also
not effective. The sustainability movement emerigetthe early 1990s at the University
and over the last 15 years, the awareness of tlp@rtance of sustainable waste
management has increased significantly. Througtia@tl990’s and early into the new
millennium, the UoS experimented with a few gregrpnojects such as office recycling
schemes. However, along the way it was noticedwhde the University was amassing
project successes in a piecemeal fashion, it wasaohieving the kind of deep
organisational transformation which was fundaméntaécessary. In recognition of the
need to go beyond showcase-projects, from 2003 Ulnéversity recruited an
environment manager; joined the SUWMC; and intreduthe Pay-By-Weight system.
These efforts were aimed at moving the Universegydmd the little victories of single
projects, toward sustained progress aimed at negclarger environmental goals,
supported by a professional capacity that couldiengngoing progress.

Since the recruitment of the environment manage20@5, the University has
build its team of full-time and part-time sustaiiidyp professionals to carry the
enormous workload associated with supporting wicdesengagement, ownership, and
leadership across a decentralised and complexutisti of 30,000 staff, faculty, and
students. The separation of different disciplirgnas of responsibility and tiers of
management generally prevent staff and students fomderstanding the broader
context or the overall systems that operate adfessnstitution. This structure became
a barrier of designing and implementing reuse aeglaling schemes when dealing with
waste management at HoR, because the demandstahabdgity are system-wide and

involve changing organisational culture, behaviand the entire institutional context.
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Future organisational structure models and decisiaking processes must
enable effective interdepartmental and interdigegsy engagement within the
institution. If the responsibility and leadershgr Sustainability is under just one group
or department, in the long term it can create &taof undesirable tensions and issues
resulting from a lack of effective coordination aimtegration. Therefore, developing
new governance structures and decision-making psese that distribute and co-
ordinate ownership and responsibility for a uniugrsustainability agenda requires the
leadership of university senior management.

One of the major contributions of this researclthes establishment of the ISB
model at the HOR. Many greening projects at HEly oconcentrated on campuses and
ignored high density housing such as student halich were considered hard to
achieve high recycling rates. Participation in mdityg schemes involves developing
new habits. Many previous studies showed thatudtts towards recycling have to
change for recycling to become a habit and becoroerialised’ behaviour. However,
this research showed that changing a person’si@gtitowards recycling can not alone
translate into the students’ action.

This study argued that the more transient popuiasanore strongly motivated
by convenience of infrastructure and service prowisor de-motivated by the lack of
them. In order to achieve high reuse and recyctigs and change students’ behaviour,
HEIs must provided adequate infrastructure and eoient service provision to
facilitate students’ recycling behaviour. This m®f demonstrated that strong
infrastructure and service provision resulted inbetter recycling rate and weak
infrastructure and service provision resulted mwch low recycling rate at the HoR of
UoS. As transient population, the student poputalicing at HoR changes every year.
Information and education programs are an intggaal of the success of the recycling
schemes. Therefore interventions need to be timeefdly and repeated periodically.
Educational campaigns of the UoS were designed timukate the ‘perceived
behavioural control’ of the students, through iasieg both waste knowledge
procedural knowledge and by improving the faciiitgtconditions. Students also need
to be better engaged and educated in order to eetkemes running smoothly and
avoid abusing the system such as collecting beleb@fter drinking games.

It is widely accepted that the HE sector will hatee deliver significant
infrastructure capacity over the coming year ineortb successfully recycle, re-use,
treat and disposal of its waste. Therefore, wastdractors have a vital role to play in

ensuring the service provision working. However silahd previous research often
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overlooked their importance. Consideration andimgtbuy-in of waste contractors
during early stage is essential designing effective recycling schemes. Without co-
operation and reliable service of waste contractbes whole system can not work. It is
also vital to manage the contractors effectivelgt aronitor their performance regularly
in order to encourage their engagement and perfwwenalhese problems and
constraints of waste management associated withdegsity housing such as HoR can
be resolved, by providing adequate infrastructutestaident halls, implementing
effective recycling collection system, monitoringntractors performance, defining
clear roles of management staff at student haltgraving their coordination with
contractor and Estate and Facilities of the HElsgdarstanding students’ recycling
behaviour and raising awareness of the staff, stsdand universities’ senior
management etc, which are explained in detail iap@dr 5 to 7.

The following section summarises the lessons Iearrend practical
recommendations from this study. The purpose tsrittg together any insights gained
during the study that can be usefully applied tare schemes at other HEISs.

* Planning
1) Secure project funding
Unlike other projects described in the literatusview, the current schemes
were funded internally. The hall managers were libdget holders and it was
crucial to get their total support of the schemesobe setting up any reuse and
recycling projects at HoR.
2) Obtain management buy-in
Senior management support was identified as amgsisengredient for success. It is
important to have complete management buy-in befyoeeeding to the planning
stages.
3) Form a steering group
It is useful to form a Steering Group with key dgan makers and keep the members
fully aware and updated on every development. Reortatives from the following
parties are recommended to be included for a rexygrogram: Estates and Facilities,
HoR, Student services, Students’ Union; waste eotdrs.

e Operation
1) Have clear communication channels
The Estates and Facilities department managed #stevand recycling contract and

liaised with the waste contractor on behalf of HtR on a recharge basis. It is vital
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to build robust communication channels betweenQbetractor, the hall managers and
the operation manager at Estate and Facilities evithpoint of contact.
2) Use a Pay By Weight System.
The system allows interrogation of statistics amm@te basis either per day or week or
per location. Generally speaking this system prewichore accurate data compared with
the use of conversion factors or volume based data.
3) Choose a reliable contractor
Reliable contractors are vital to the success oyaleng schemes; under-performing
contractors could potentially cause even carefidlgigned schemes to fail.
4) Work with third sector organisations
HEIs should explore ways of taking into account va&ie of third sector providers in
reuse and recycling schemes. Third sector orgaminsaare often able to include new
services in the existing contract, and are abl&iliing, to do more for a small charge.

e Communication and promotion
1) Address negative responses swiftly
When the twin-bin system was introduced at Halth@, initial plan was to empty the
recycling and general waste bins daily. Howevemynaeaning staff believed that two
bin bags were heavier than one although the wasitest was the same. Some staff
also thought emptying two bins would take them isicgnt longer than emptying one
bin. In order to manage the staff's negativity, thell managers called for a staff
meeting. The alternative collection was agreed withstaff with the consequence that
the general waste bins were emptied three timesek\lon Mondays, Wednesdays and
Fridays) and recycling bins were emptied twice akv@n Tuesdays and Thursdays).
2) Send feedback information to students via univerg&imail accounts and the

university Blackboard
Universities normally provide all students with @iversity email account and email is
used regularly in the University as an 'officiarrh of communication between staff
and students. Students are required by the Untyeisicheck their University email
accounts, Blackboard and any other electronic nustted communication on a daily
basis during term-time, and reply as necessarydssages received. Although only a
limited number of emails maybe allowed sending ltcstudents via the University’'s
account, electronic means of communication witldetts are fast, easy to use, and
cheap.

e Scheme monitoring

1) Data collection
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Provision of good quality data is key for monitayipurposes. For most HEIls the
preferred method of data gathering is via wastetraotors. The performance of
contractors needs to be monitored closely espgdfalhe contractor is new to the Pay
By Weight System. It can take some time for thetesysto stabilise therefore, it is
advisable to manually weigh a representative pomiosample every two to four weeks
and compare the data with the system’s output.

2) Use a digital camera

There are many ways that recycling schemes can deitoned. The Contractor's
performance should be monitored on the agreed.ba8isre actions need to be taken
on site i.e. missing collections and overflowingdiit is vital that objective evidence
exists to show that actions need to be taken. Imyncases, the use of ‘before and after’

photographic evidence will be a key method of destrating improvements.
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Chapter 9

9 Conclusions

HEIs are often the size of small municipalitiesac® the 1960s, the United Kingdom
UK higher education system has expanded six fokeRtd million students. The overall
production of waste at HEIs is therefore very laagel presents significant challenges
as the associated legislative, economic and envieomal pressures can be difficult to
control and manage. This thesis aimed to investigahd evaluate recycling
arrangements in medium and high density housinggiBgally at HoR. In doing so, a
comprehensive understanding of recycling practiae developed. In summary, the
work described in this thesis made the followingtdabutions:

1. increased the knowledge of national waste managesystems of HEIS;

2. critically reviewed why the HE sector has strugdiedeal with their waste;

3. presented the case study of the UoS and its segg@ach of sustainable waste
management;

4. and in particular, the thesis argued that effecivaste management at HEIs can
only be achieved by (i) providing convenient infrasture and adequate service
provision, and (ii) understanding students’ reayglibehaviour and using
behavioural change tools.

A recent survey that carried out by Nottingham Ga@guncil indicated that
many LAs across England rovided extra resourceetd dith waste issues located in
areas where students are concentrated. Most oinfbemation used to educate the
students about waste management and how to ddaitwias primarily sourced from
LAs. Some LAs had to issue extra large bags atetim of the academic year to
accommodate the extra waste generated by the depamd some use skips to clear
away the large amounts of waste. However, thesd teebe monitored and removed
very quickly to avoid any abuse or becoming thgeafor general fly-tipping.

HEIs and LAs should work together more closely tdoak the potential to
tackle waste issues at HEIs. In order to designdathister such a wide range of services,

long-term relationships of genuine collaboratiotwsen the parties is crucial.
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9.1 Research findings
The main findings of this study can be summarisetbbows:

* This study highlighted significant potential forcneased capture of resources
and substantial room for operational improvementdack of accurate and
reliable data on waste arisings and the assoca@ist$; and an opportunity for
partnership with local authorities.

* The case study outlined in this research providedraprehensive appraisal of
some of the key issues, problems and successesavmtarisen during the four-
phase waste management strategy developed ovéasth&5 years at the UoS.
Results show that waste produced from campus amderst halls can be
significantly reduced when convenient recyclinglfaes and targeted education
are provided.

* There is potential for significantly improving reuand recycling at university
HoR and more convenient and higher quality infradtre and service
provision resulted in higher recycling rates. Thedg clearly shows that
students have lifestyles that impact significanty waste arisings and
consequently on waste management operations at (BioiR probably at HEIs
and student-dominated residential areas).

A ‘high consumption’ culture generates pressures vaaste management
operations, particularly at certain times of yestudents were found to waste
more food than typical UK households, perhaps sstgyg that food waste
prevention campaigns specifically targeting stusi@night be required at HEIs.

* Reliable contractors are vital to the success afyalng schemes; under-
performing contractors could potentially cause evarefully designed schemes
to fail. The performance of contractors needs tonmmitored closely using
performance indictors (PIs). In addition, there ao&ind reasons for HEIs to
collaborate with Third Sector organisations thaecsplise in reuse and
recycling, particularly for material streams thabul be uneconomic for
mainstream waste contractors.

 Many students’ lifestyle that values convenienggxpensiveness and high
levels of consumption has fuelled the waste issStee key to unlocking
behaviour change lies in the provision of apprdpriafrastructure and effective
service provision alongside a targeted behavioangh programme.

« Mass media coverage especially the Internet hasng influence on university

students’ environmental knowledge while environmakatlucation at school has
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become the secondary source of information. Theltseeslso revealed that
university students possessed less knowledge tlenlelieved which makes
informative behavioural interventions a vital compat of effective recycling

schemes at HEIs.

9.2 Limitations of the current research

Although the research has reached its original @ntsobjectives, nevertheless
it is important to note that the research is algnstrained by some limitations. The
major limitation is the low response rates of theveys. Despite all the effort made, the
HEIs national survey carried out between JanuadyMay 2008 had a relatively small
number of responses. Unlike the compulsory surfeWasteDataFlow for LAs, the
responsible officers of many HEIs considered answgethe survey a low priority.
Secondly the TPB survey carried out in May 2008 mhtl reach the expected response
rate. This could due to returning the questionsaioethe receptions were considered to
be inconvenient by many students at the halls. &ubently an electronic survey was

used in May 2009 and a higher response rate wasvach

9.3 Opportunities for further research

Recycling activities investigated as part of tlasearch generally focused on dry
recyclables - paper, card, metal cans, plastic glads bottles, however food waste
formed a large part of the waste composition. Esiten of this work could provide
further understanding and insight into waste mamage at HOR by investigating
potential food waste collection and treatment.

The current study also offers opportunities foreothranches of future research
The boom in student numbers in many cities and sowrthe UK is fuelling a housing
revolution. The influx of students has injected néife into these cities' local
economies, but it has also brought its share odblpros including waste management
issues. Whilst studying at university, most studezither live in HoR, privately-rented
accommodation, with their family, or a combinatmiithese. Many students spend their
first year of university at HOR and then move ittte private housing over the summer;
it is the first time for many students to live ipgadently.

1) Very little research has been done on studentg/cleg behaviour in private
housing and whether the behaviour pattern changesngst different age
groups of students i.e. first year undergraduatelesits, last undergraduate

students or postgraduate students.
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2) At towns and cities with a high influx of studert®w could the LAs work with
the universities to encourage students’ recyclieaviour and improve their
infrastructure, service provision and communicationls to target university
students?

3) As described in Section 7.4.2, the potential oihgsihe Internet to engage
students in recycling needs to be explored. Emphasuld be placed on
comparing different electronic communication methedch as mass e-mails, e-
bulletins, social network sites and the cost andrenmental benefits of these

methods.
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10 Appendices

Appendix A 60-litre twin bin system at Hall C

Metal cans ﬁ:'él
&

plastic bottles s B

aNLY

Mixed paper
&

cardboard
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Appendix B An example of a recycling station at HalC
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Appendix C An example of a waste audit of residualaste collected from
one of the targeted student halls
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Appendix D List of Equipment

1 Berkley digital fishing scale
Black bin liners for sorting into categories
Steel-toed boots
High-visible jacket
Puncture-proof PVC gloves
Knife for cutting boxes
Datasheets and pen

Dust masks
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Appendix E Waste Audit Data Record Sheet

Waste Bag CoOUe: ...t e e e e e e e

Waste Bag LOCALION: ...ttt e e e e e

AUITON NS, ottt e e e e e e e e e e e e e e

Waste Bag Weight: ... e e

Primary Waste Secondary Waste

Categories Categories

Present Weight
(kg)

Percentage of

total waste

News & PAMS
White Paper

Paper Other Paper
Card
Packaging

Cardboard Corrugated cardboard
Clear Glass

Glass bottles and  Brown Glass

jars Green Glass
Steel Cans

Cans Aluminum Cans

Plastic Bottles PETE Bottles

HDPE Bottles

Sub Total Sub Total

Other glass Window, vase etc

Other plastics PVC, LDPE, PP,PS other
types of plastics

Food waste Food waste

Stationery Stationery
Batteries

Hazardous Paint tins / pots
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Electrical Electrical equipment (please
equipment (please record type)

record type)

clothing
Textiles bedding
shoes
Metal Metal
Wood Wood
Green (garden) flowers
waste
Other Materials that either have

little recovery potential or are
of low fraction in waste, such

as rubber, bricks, rock, etc.
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Appendix F Welcome pack

University

of Southampton R e CyC I I n g

é\o"‘%‘,
g
LK

Dagas™

Guidance

Good news

Dear All,

You might have noticed that from this year the @nsity has provided recycling
facilities in your halls. It's easy to take parttime recycling scheme and great for the
environment. At the University of Southampton, yoan recycle most of your waste
simply and conveniently.

Students living in the following halls will be ableto recycle:
o0 Beechmount Hall

Bencraft Hall

Gateley Hall

Monte 3

St. Margaret House

o OO0 O

Why should | recycle?

UK Universities produce millions of tonnes of wasteery year and the majority is
landfilled rather being recycled or reused. Manyhaf materials we throw away have a
value and can be used again. Also, landfills preduethane, a potent greenhouse gas
that contributes to climate change.
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What CAN | put in the recycling bins? YeS

White and coloured paper, fliers,
leaflets, brochures, envelopes, s
magazines, newspapers, shredded paf
packaging papers (for example from th
photocopier paper, sugar, flour), boxesgee
from tissues, frozen food, etc

All food and drinks cans made of steel

Cans and aluminium

N
: A . . w 2 A
Plastic rere PET bottles (i.e. drink bottles), L \

2 .
Bottles SLDPE bottles (.e. milk cartons), _ &

HDPE : &=
The lids should be put in the gener: E‘g A
waste bin. - e

Clear glass bottles and jars, brown gla
bottles and jars, green glass bottles a§
jars. '

Please wash out any bottles, cans and glass contam and remove lids before
putting them in the bin.
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What CANNOT put in the recycling bins? N O

Paper/cardboard

Plastic

Cans

Glass

contaminated pizza boxes

coke or coffee cups

contaminated kitchen towels

paper contaminated by food (e.g. chip paper orlx&rappings)
plastic coated paper

photographs

soiled napkins or tissues

takeaway boxes

A

A . .
v PVC (i.e. tubing, rubber gloves)

&

wore LDPE, (i.e. wash bottles, carrier bags)

&
rp PP, (i.e. flower pots, auto parts)

&

rs PS, (i.e. cafeteria trays, toys)

ornerOther unidentified plastics,

cling film,

packaging (for example, crisp packets, biscuitcohate or bread
wrappers)

yogurt pots

empty aerosol cans

window glass
drinking glasses
dishes

light bulbs
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How do I recycle?

» If you have a recycling bin or a recycling bag iouy bedroom, please use it to
collect recyclable items. It is your responsibiltty take this out to the recycling
points outside your building. These are clearlyngigsted and marked up for the
different waste streams:

Red wheelie bin — paper/cardboard
Yellow lidded wheelie bin — plastic bottles and €an
Purple lidded wheelie bin — glass

* If you have two recycling bins in your kitchen, yoan recycle paper and cardboard
in one bin, and plastic bottles and cans in themthhese will be emptied twice a
week by the hall porters. Please do not put glasdes or jars in these bins. Any
glass bottles or jars need to be taken to the liagypoint outside your building.
Please use the general waste bin for non-recyclitdes, such as food waste.
Again, these will be emptied by the hall porters.

Please use the general waste bin in the kitcheydor non-recyclable items, such as
food waste. These will be emptied by the Hall parite

What do | do if the outside bins are full?
Please tell a member of hall staff or your JCR, wilbarrange for it to be emptied.

Where are the recycling points in my hall?
Please see the schematic building plans on thewoly pages.

Where do | go if | want more information?

If you have any questions about the recycling saseor any suggestions about how it
could be improved, please contact Mr. Andy Wils&mnofects Manager, Business and
Community Services) on Ext. 24003 (internal), defatively send him an email at
amwl@soton.ac.ul(l would suggest first point of contact is théitR and possibly
Candy before Andy?)

Thank you for helping us to save the environment.
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Schematic plan of Gateley Hafbt to scale)

1
Flat 5,12&19
O
: m Flat -
P L 411818 _
1 ]
Flat
— Flat 6,138&20
2,7,9,14&
16
Flat 1,8&1F
|_ T
O 5
Archers Road
Keys: | ~Entrance

D Car parking

é‘; Recycling point

(E) Bike shed
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Schematic plan of Bencraft Hahot to scale)

L >
Flat 25-36 Flat 37-48
Flat 1-24 3 |
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Schematic plan of St. Margaret Haibt to scale)

Hulse Road
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Schematic plan of Beechmount Hogs® to scale)
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Beechmount Road
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Schematic plan of Monte (8ot to scale)
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Appendix G Recycling poster provided to each comahliichen
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Appendix H Recycling guide for Hall C

Simple Guide of Recycling at
Gateley Hal

Step 1 Please put your paper and card in the blue-ligatety bin in your
kitchen.

Step 2 Please put your cleaned cans and plastic bottlgeigreen-lid
recycling bin in your kitchen.

Step 3 Please make sug@u take your glass bottles and jars to the
recycling points outside your building. There i®on the front car park
and one in the rear car park. The glass recycling &re purple lidded.

Step 4 University cleaning staff will empty your genevehste bin on
Monday, Wednesday and Friday, recycling bins inryatchens will be
emptied Tuesday and Thursdays.

*0\37‘ %
University g '

of Southampton g' ‘

bmm‘-‘@

-

For further information about recycling in hallepake contact
halls@soton.ac.uk
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Appendix | Examples of ‘do’s and don’ts’ stickers

vYES XNO

Please DO NOT put items in carrier bags or
black bin liners. Please rinse bottles X Scrap metals
and cans; discard lids and caps.

X Aerosol cans

v Aluminium cans/tins (paper label is okay) |

X Any other types of

¥ Steel cans/tins (paper label is okay) plastics ( all plastics

JCieagifol containers or packaging

/ Look for %9 %@ (PETE, HDPE) on labeled with &2 ¥2 va¥a¥? )

the bottom of your plastic
containers

vYES XNO

Please DO NOT put items in carrier bags or Window glass
black bin liners. Please rinse bottles and
cans; discard lids and caps.

Pyrex dishes

v’ Clear glass bottles and jars Light bulbs
v Green glass bottles and jars Mirrors

v Brown glass bottles and jars | :
g J Porcelain

¥ Blue glass bottles and jars
Ceramic

X NO

Please DO NOT put items in carrier bags or
black bin liners. Please rinse bottles X Scrap metals
and cans; discard lids and caps.

X Aerosol cans

v Aluminium cansl/tins (paper label is okay)

X Any other types of

v Steel cans/tins (paper label is okay) plastics ( all plastics

- Gleaniel) | containers or packaging

/ Look for w9 &8 (PETE, HDPE)on |  labeled with € €8 €a9¥s)

the bottom of your plastic
containers
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Appendix J Re-use poster provided to each communéltchen

Clothes

For more information on recycling schemes please visit: www.bagitup.org.uk

- 1 £ i & AIR UNIVERSITY OF )
[ _M§ “‘t‘?' (&= ampuLancE Southampton OfeCYde
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Appendix K The ‘traffic light system’ cards

UNIVERSITY OF

Southampton

Thank You for Recycling

Fill your recycling bin with:

PETE &
HDPE
bottles

Food &
drinks
cans

/- A
& Paper &
cardboard

Glass bottles

Do NOT put in any:

Food
contaminated
boxes
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UNIVERSITY OF

Southampton

Thank You for Recycling

Your recycling bins contain a
LARGE quantity of items that
SHOULD NOT be placed in
recycling bins. We need your help
to ELIMINATE contamination.

Please MAKE SURE you separate your
recyclables correctly. Please NOT
put the following in your recycling bins.
e Food waste
e Plastic bags and bin liners
Takeaway boxes or food
contaminated tissues and
packaging boxes
Orink cartons, such as fruit juice
cartons

Textiles

1se remember that every load of paper
recycled in your hall saves 380 kilograms
of timber and 25,000 litres of water; every
load of cans recycled in your hall saves energy
to power a TV for 11 months; every load of
plastic bottles recycled in your hall saves
energy to power a 60 watt bulb for 3 months;
every load of glass bottles recycled in your hall

SAVES CNCTRY LO power a computer for .‘.sdal)'s.

However, ALL contaminated loads end up
going to landfill !!!!
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Appendix L Window displays of collected empty wineand beer bottles
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Appendix M Student attitude survey questionnaire 208

1. What do you see as the main pressing issues that the UK is facing

today? (Please tick THREE boxes below).

Terrorism

Matiomal Health Service

Future energy supplies

Environmental issues

Dirug abuse

Alcohol abuse

Foreign policy

Economy in general

Unemployment

Educaticn

Rising cost of living

Immigration

Crime

Other (please specify)

Response

Percent

14.0%

21.1%

3T T

37.0%

5.7%

5T.0%

33.4%

14.5%

25.1%

11.4%

168.2%

2.8%

answered gquestion

skipped question

Response

Count

116

174

311

313

47

1332

58

276

120

207

135

23

2. What do you see as the main pressing environmental issues that the
UK is facing today? (Please tick THREE boxes below).

Climate change

Wandalismn and grafifiti

GM food

Flocding

Damage to czone layer

Qwerfishing

Air pollution

Follution of rivers and seas

Loss of plants. animals and
habitats

Waste management, i.e. recycling

Water shortages

Using wup natural rescurces such as

coal, oil or gas

Other (please specify)

Response

Percent

| 62.6%

6.7%

6.1%

15.7%

14.9%

10.7%

23.5%

17.7%

157

50.2%

answered question

skipped guestion

Response
Count

517

55

a7

130

1232

88

194
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3. To what extent do you agree or disagree with each statement?

| accept we need to change our
lifestyles to deal with waste more
effectively in the UK.

Tackling waste issues shouldn't
come at the expense of the British
economy.

The waste issue is a low priority for
me comparad with a lot of other

things in my life.

| don't believe my behaviour and
evaryday lifestyle contribute to

waste crisis.

The so-called waste crisis facing
humanity has been greatly

axaggerated.

It's not worth me doing things to
help improve waste management if

others don’t do the same

Thie possible adverse effects of
poor waste management is too far

in the future to really womy me

It is everybody's duty to recycle in
the UK.

Agree

90.6% (748)

23.8% (187)

26.9% (214)

16.6% (137)

10.7% (B2)

18.2% (1508)

2.6% (82)

93.2% (770}

Undecided ! Don’t

know

B.3% [52)

37.4% (309)

24.8% {205)

22.8% (187)

27.5% (227)

10.8% {20}

18.2% (134}

4.5% (37)

Disagree

3.1% (28)

38.7% (320)

49.3% (407)

60.8% (502)

61.9% (511)

70.0% (578)

73.8% (610)

2.3% (19)

answered question

skipped guestion

Response

Count

B26

B26

B26

a82a

a82a

826

4. How knowledgeable would you say you are about waste issues in the

UK?

Extremely knowledgeable (4}
Very knowledgeable {3)
Moderately knowledgeable (2)
litthe knowledgeable (1)

Mot at all knowledgeable (0)

158

Response
Percent

2.3%

13.6%

5B8.6%

23.6%

1.8%

answered question

skipped guestion

Response
Count

18

182

14

T



5. How knowledgeable would you say your parents are about waste
issues in the UK?

Response Response

Percent Count
Extremely knowledgeabkle (4) J 2.68% 20
Very knowledgeabla (3} 14.7% 113
Moderately knowledgeable (2) 49.5% e
little knowledgeabla (1) 24.0% 185
Mot at all knowledgeable (0 B.2% 71
answered guestion 7T
skipped guestion 56

6. Have you heard of and do you understand the following terms?

Heard of and Heard of and Heard of but

Fully partially do not
Hawve not Response
understand understand understand
: ] 3 0 ; 3 heard of {0) Count
their meaning  thier meaning  thier meaning
3 2) 1)
Kerbside recycling 38.4% [2986) 20.8% (159) 11.2% (88) 29.7% (220) 7o
Source segregated collection 22.3% (172) 24.0% (102) 12.3% (85) 40.4% (311) 70
Landfill tax 30.8% (237) 35.3% (272) 18.8% [145) 15.1% (118) 7o
Biodegradable municipal waste 30.8% (238) 36.1% (2TH) 168.8% (128) 16.8% (128) 770
Greenhouse gas T7.5% (597) 17.8% (137} 3.4% (26) 1.3% (10} TI0
Anaerobic digestion 43.5% (335) 24.4% (188) 11.8% {81) 20.3% (156) Tr0
Compasting T3.4% (565) 14.7% (113) 5.7% (44) 6.2% (42) Tr0
Waste electrical and electronic
. o 28.8% (222) 31.8% (245) 21.3% (164) 18.1% (138) Tr0
equipment legislation
Green waste 46.3% (361) 30.0% (231) 14.5% {112) B.6% (68) Tr0
Hazardous waste 5B.1% (447) 1.2% (240) 7.5% {58) 3.2% (25) 70
answered question Tra
skipped guestion 56

159



7. Please answer True (T), False (F) or Don't know to the items below.

The most common method of
waste disposal in the UK is

mcineration.

Maore plastic is recoverad for

recycling than paper every year in
the LK.

When waste decomposes in a
landfill, it mainly releases carbon
dioxide which is harmiul for the

natural environment.

By 2010. the national target of the
UK is to recyele and compost 20%
of household waste and 30% of

municipal waste.

The UK generates around half ton
of household waste per capita per

yEar.

Wood is a renewable raw material.
This is because paper made out of
wood is recyclable.

Paper can be recycled. This is
because paper is biodegradable.

The mixing of waste at @ dumping
site makes some matenals (eg

paper & card) unfit for recycling:

Shredded glass can be used for
miaking new glass {e.g. for bottlesh
That's why making new glass from

sand is not necessary any maore.

Feople throw away one third of all
the food they buy in the UK.

17.6% (138)

23.8% (183)

46.6% (359)

31.8% (245)

38.3% (205)

35.7% {275)

46.9% (361)

71.4% (550)

52.3% (403)

75.5% (581)

160

39.7% (306}

32.7% (252)

32.6% (251)

8.2% (83)

13.1% (1017}

49.0% (377)

28.2% (302)

10.3% (79)

22.3% (172}

4.8% (37)

Dion't know

42.3% (326)

43.5% (335)

20.8% (180}

60.0% {462

48.6% (374)

15.3% (118)

13.8% (107)

18.3% (141)

25.3% (1858)

18.7% (152)

answered question

skipped guestion

Response

Count

770

770

770

770

7T0

70

770

70

770

770

T70



8. How much general knowledge of environment issues, including waste
management, did you learn in school?

A ot (3)

A fair amount (2)

Only a little {1)

Practically nothing (D}

j—

Response

Percent

4.8%

33.2%

A6 9%

15.1%

answered question

skipped question

Response

Count

37

256

361

116

TT0

56

9. Overall, how would you rate the environmental knowledge you learnt

in school?

Excellent (4}
Good (3)
Fair (2)
Poar (1)

Very poor (D)

Response

Percent

2.3%

18.4%

43.9%

25.6%

B.8%

answered question

skipped question

Response

Count

18

149

338

187

63

770

58

10. Do you think the environmental education you received in school has

assisted you to behave in a more environmentally friendly manner?

Yes, absolutely (3)

Yes, to some extent (2)

Mot sure [ Don't know (1}

Mo, not at all (0}

161

Response

Percent

B.0%

49.9%

15.8%

22.2%

answered question

skipped gquestion

Response

Count

ga

)

57



11. What, if anything at all, restricted the amount and range of
environmental education opportunities in your school? (Please tick ALL

that apply).

Lack of information about available

opportunities

Lack of easy access to

environmental education centers
Lack of hands-on activities

Qur location makes it difficult for
environmental education speakers
to wisit us

The transport costs too much

The course(s) is too short

The cost levied by the provider is
too high

Envircnmental education trips and
speakers aren't very relevant to
the curriculum

Many of our teaching staff aren't
interested in environmental

education

Many of our pupils aren't interested

in environmental education
Mothing

Other (please specify)

Response

Percent

45 2%

38.5%

48.6%

T.6%

10.8%

14.8%

0.2%

35.2%

34 6%

45.3%

i

B 9%

T.2%

answered question

skipped guestion

Response

Count

206

T3

52

83

114

270

266

68

]

768

58

12. Do you think universities should do more / continue environmental
education from school to help their students to gain further knowledge
of environmental problems, including waste management?

Don't know

=

Response

Percent

B1.4%

10.4%

B.2%

answered question

skipped guestion

162

Response

Count

625

BO

62

TES

58



13. How often do you produce the following material?

Paper and card

Food or drink cans

Flastic bottles

Glass bottles and jars

14. How often do you recycle the following material?

Paper and card

Food and drink cans

Plastic bottles

Glass bottles and jars

Draily or
more
often (5)

65.8%
(433)

35.1%
(283)

12.68%
(139)

B.2%
(B9}

Daily or
maore
often (5)

38.9%
(291}

20.7%
{155)

17.8%
(134

11.2%
(84}

15. Where do you live?

Student halls of residence

Private housing

Hame

Weekly
i4)

24.7%
{185)

44 6%
{334)

49.3%
{369)

40.5%
{203)

Weekly
(4}

30.6%
{229)

326%
(244)

34.3%
(257)

247%
{185)

Fortnightly
3

4.1% (31)

5.4% (83)

17.8% (133)

21.8% (182)

Fortnightly
3

10.0% {75)

11.5% {BE)

16.3% (122)

15.0% (119)

163

Monthly
(2)

2.0%
{15)

B.3%
{82)

10.5%
(78}

22 6%
{189

Maonthiy
2)

8.0%
(B0

12.8%
(103}

11.8%
(29)

23.1%
(173

Yearly
(1)

1.1% (8)

0.8% (7)

0.8% (7)

2 4%
{18}

Never

2.3%
(17

2.7%
(20}

2.0%
{22}

3.7%
(2B)

answered guestion

skipped guestion

Yearly
(1)

2.8%
{21}

3.5%
{28)

4.3%
(32)

57%
(43)

Mever
()

B.7%
{73)

18.0%
{135}

15. 4%
{115}

10.4%
(145)

answered question

skipped guestion

Response
Percent

B0.6%

34.4%

4.9%

answered gquestion

skipped question

Response

Count

740

749

740

749

749

Response

Count

T4Q

T4Q

T4Q

T49

749

7

Response
Count

454

258

a7

7439

T7



16. What, if anything, stops you recycling more than you do at the
moment? (Please tick ALL that apply).

Mathing-l already recycle

everything | can

Lack of recycling facilities

locally

Having to wash items before

putting them in the recycling bins

I'm not in the habit of recycling

Seldom produce recyclable

materials

| cant be bothered, it is too much

hassle

| haven't got the time

I'm short of storage space

| don't know what to recycle

| den't know how to recycle

Recycling is unpleasant to do

Mot interested

Mo one around me recycles

Dion't kmow

Other (please specify)

Response

Percent

28.0%

56.T%

18.2%

15.2%

B.0%

1%

22.7%

14.2%

T2%

3.2%

2.1%

13.8%

1.5%

answered question

skipped guestion

17. Are you aware of the recycling facilities on campus?

Response

Percent

B2.6%

3T 4%

answered question

skipped question

164

Response
Count

417

136

114

34

60

[i:]

170

106

24

]

749

T

Response

Count

469

280

749

7



18. How often do you use the recycling facilities on campus?

Every day (4)

At least onoe every week (3]

At least once every month (2)

Onee every six month (1]

Mever (0]

Response

Percent

b.6%

28.5%

33.4%

10.3%

18.2%

answered question

skipped guestion

Response

Count

45

133

156

45

BS

353

20. What are your THREE main sources of information about waste and
waste issues in the UK? (Please tick THREE boxes below).

On television

On the radic

In a magazine

In & newspaper

On the Internet

In & letter, flyer or announcement
you got in the mail

Taught at schoal

Taught at university

Taught by parents

Talking to friends

Governmental campaigns

Field trips

Participate in environmental groups

Other (please specify)

Response
Percent

55.8%

12.0%

12.7%

38.4%

57.4%

17.3%

17.8%
13.4%
21.8%
14.2%

23.7%

answered question

skipped guestion

165

Response
Count

417

BO

85

129

100

163

106

177

24

747

T



21. Are you a regular recycler (recycle at least once every week)?

Yes

Response

Percent

T0.3%

20.7%

answered question

skipped guestion

Response
Count

525

222

747

T3

22. If you are a regular recycler (recycle at least once every week), what
are your THREE primary motivations for recycling? (Please tick THREE

boxes below).

Envircnmental Benefits

Pro-environmental values held by
the friemds

Pro-environmental values held by
the family

Concern about the environment
Childhood experiences in nature
Want to make an impact

Social Responsibility

Recycling habit

Rale models e g. school teachers
Education from school

Education from university

Documentaries ! films about the

environment on TV
Diom't kmow

Other (please specify)

L ]

166

Response

Percent

67.2%

4. 6%

14.6%

T0.4%

B.2%

16.0%

58.3%

28.4%

1.3%

4.0%

5.4%

T.5%

1.3%

3.6%

answered question

skipped question

Response

Count

353

24

TG

36T

48

Ba

304

153

28

1]

521

305



23. What do you think is the best way to encourage university students to
carry out more waste recycling? (Please tick all that apply).

Being taught through good
practice from an early age at

school
Making sustainable modules
compulsory to all university

students

Through practical demonstrations to

new students in University Halls of

Residences

Through effective advertising

campaigns on television

Through effective advertising

campaigns on radic

Through effective student union

events

‘Pay as you throw' — being charged

for all waste that goes to landfill

Rewarding good practice through

financial incentives

Council provide better facilities

within each housshaold to help

separate waste

Intreducing role models

Incentives [ Rewards

Diom't kmow J

Other (please specify)

24. Are you...?

Male

Female

167

Response

Percent

T0.3%

13.8%

37.6%

32.2%

14.0%

33.5%

37.3%

30.82%

50.4%

0.2%

41.0%

1.2%

T.3%

answered question

skipped question

Response

Percent

44 1%

55.9%

answered question

skipped guestion

Response

Count

522

103

arva

23a

240

277

206

[::]

305

743

B3

Response
Count

326

413

739

BT



25. What year of your degree are you in?

First year undergraduate

Second to Fourth year

undergraduate

Pastgraduate

26. Into which age category do you fall?

Under 20 years
20 — 24 years
25 — 29 years
30 — 34 years
35 — 39 years

40 and over years

27. Are you a student

Arts

Social science

Law

Science and engineering
Medicine

Education

e ]

| 4}

of...?

[

g

168

Response

Percent

44 4%

28.7T%

26.9%

answered question

skipped question

Response

Percent

35.0%

44.8%

13.7%

2.7%

2.3%

1.5%

answered question

skipped question

Response

Percent

12.7%

16.0%

2.7T%

57.4%

b.E%

1.6%

answered question

skipped guestion

Response
Count

328

22

182

739

BT

Response

Count

250

739

BT

Response
Count

4

112

20

424

739

BT



28. Are you alan...?

UK student
EU student

Cwerseas (non-EU) student

169

Response

Percent

69.3%

0.5%

21.2%

answered question

skipped question

Response
Count

512

T0

157

739

BT



Appendix N Student satisfaction and Planned behavio survey at Control
Hall without recycling facilities

Dear Student,

From September 2007, the university will trial avneulti-material recycling service
across a number of halls. We would like to find wliat you think. Your feedback will
play a crucial role in the development and improgetrof the recycling scheme at your
hall. To help us, we would be very grateful if yoould spare a little of your time to

answer the following questions.

All completed questionnaires received by 15th May
2008 will have the chance to be entered into a free
prize draw. Two lucky winners will receive £100
CASH - see end of survey for details!

All your answers are made in the strictest confogeand will only be used for research

and planning purposes. Many thanks for taking thee tand trouble to complete this

questionnaire. Please contact Julia Zhangz012@soton.ac.ukif you have any

guestions about this matter.

Please return the completed questionnaire to otteedbllowing drop-off points:

Hall Drop-off point
Bencraft Court Hall office post box
Gateley Hall & Romero Hall Hall reception at Gateleall
St. Margaret House Hall office post box on the gbtloor
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Q1 Did you recycle during the last 4 weeks
in Southampton?

1(Please go to Q2
2 (Please go to Q3

Q2 Which of the following facilities did
you use? (Please circle ALlthat apply.)

Recycling banks (e.g. bottles banks, paper
banks) at supermarkets

Civic amenity sites

Charity shops

Charity donation bags...................... 4
Other (Please specify)

Q3 If your answer is ‘No’, could you tell us
why? (please circle TWOanswer only)

| can't be bothered, it is too much hassle...}..

| haven't got the time

| don’t know how to recycle.................... 3
| don’t know where to recycle

| don’t know what to recycle

Recycling isn’t convenient

Not interested

Recycling is unpleasant to do

Other (please specify)

Q4 If the university provided recycling
facilities at you hall, how likely would you be tg
participate?

) Not at all likely
Not very likely
Not sure
Very likely
Extremely likely

Q5 Where did you live in 2006/077Please
circle one answer only.)

Q6 Did you have access to either kerbside
recycling schemes or other types of recycling
scheme in 2006/077? (Please circle one answe

only.)

Q7 Compared to 2006/07, which of the
1 following best describes your CURRENT
recycling activity. (Please circle one answer

only.)

8 recycle more now

| recycle about the same amount
| recycle less now

| did not recycle, but | do now
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Personal attitudes to waste management
and environmental issues

Q17 Which of these statements best describes howuyfeel? (please circle one number for

each row)
Strongly Strongly
disagree agree
1 7

| intend to participate in the
recycling scheme at my hall withi
the next fortnight.
I will try to participate in the
recycling scheme at my hall withi
the next fortnight.
Recycling is important to me
personally.
Recycling is too much bother.
To me, recycling is rewarding.
Recycling is a waste of time.
People who are important to me
would approve of me recycling.
People whose opinion | value
would think | should recycle.
There are plenty of opportunities
for me to engage in recycling.
If | want to, it would be easy for
me to engage in recycling during
the next fortnight.
| would feel guilty if I did not
recycle my waste.
It is everybody’s duty to recycle i
the UK.
To engage in recycling is an
important part of who | am.
I am not the type of person
oriented to engage in recycling
We can still find solutions to our
environmental problems.
The environmental problems arg
exaggerated.
People worry too much about
environmental problems.
Environmental problems should
left to the experts.
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A little bit about you

Q9 Where do you live? Q13 Are you a/an ...?

Bencraft Court UK
Gateley Hall
RomeroHall....................oooo 3
St. Margarets House

Q10 What year of your degree are you in?
First year undergraduate

Second to Fourth year undergraduate o
Postgraduate

Q14 Where do you get your information
about environmental issues from? (pleas
circle one answer)

Friends/famil

Q11 What gender are you? Newspapers/)r/nagazines
School/College/University................
Internet

Leaflets/flyers

Radio/TV

The Environment Agency................ 1.
Local authorities

Q12 Are you a student of ..? Pressure groups
Other

2
Q15 Please use the space below for any

Science and engineering 4urther comments on the recycling
Medicine scheme. Please be as specific as possibl:

Thank you for taking the time to complete this surey.

If you would like to take part in the free prizeadr to win £100, please provide the
following information.

YOUrNAMEB. ..t
Your contacte-mail....................
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Appendix O Student satisfaction and Planned behavio survey at Halls
with recycling facilities

Dear Student,

Since September 2007, the university has beetirigad new multi-material recycling
service across a number of halls. We would likdind out what you think of this
service - including whether you have used it anétivar you have found it easy to use.
To help us, we would be very grateful if you cosfzhre a little of your time to answer

the following questions.

All completed questionnaires received by 15th May
2008 will have the chance to be entered into a free
prize draw. Two lucky winners will receive £100
CASH - see end of survey for details!

All your answers are made in the strictest confogeand will only be used for research

and planning purposes. Many thanks for taking thee tand trouble to complete this

questionnaire. Please contact Julia Zhangz012@soton.ac.ukif you have any

guestions about this matter.

Please return the completed questionnaire to otteedbllowing drop-off points:

Hall Drop-off point
Bencraft Court Hall office post box
Gateley Hall & Romero Hall Hall reception at Gateleall
St. Margarets House Hall office post box on theugobfloor
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Personal use of the scheme

Q1 Have you participated in the recycling scheme atour hall? (Please circle one numbe

1 (Please answer Q2-9)
2 (Please go to Q10)

Q2 Where did you get most of your knowledge on thieecycling scheme at your hall?
(Please circle one number only)

‘Welcome Pack’ (i.e. an introductory brochure pdmd by the halls at the
beginning of the academic year)

‘Welcome Talk’(during fresher’s week)

Recycling Poster (on your kitchen’s noticeboard)

Hall staff

University Bulletin

I don’t know anything about the recycling schemengithall

Other (Please specify)

Q3 How often do you use the INTERNALrecycling bins/bags at your hall (i.e. placing
your recyclables in the recycling bins in your bedoom or your kitchen)? (Please circle
one number for each type of material only.)

Daily | Weekly | Fortnightly | Monthly | Every 2 | Less
or months | often
more Every 2
often months

Paper and card 1 6
Cans 1 6
Plastic bottles 1 6
1 6

Glass bottles and jar

Q4 How often do you use the EXTERNALrecycling bins/bags at your hall (i.e. placing
your recyclables in, or emptying your recycling birs/bags at the recycling points outside
your building)? (Please circle one number for eactype of material only.)

Daily or | Weekly | Fortnightly | Monthly | Every 2 | Less
more months | than
often every 2

months

Paper and card
Cans & Plastic
bottles

Glass bottles and jar

Continue personal use of the scheme
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Q5 Do you feel you recycle as many Q8 Did you have access to either kerbside
recyclable items as you can? (Please circlg recycling schemes or other types of

one numbers only.) recycling schemes in 2006/07? (Please cirq
one number only.)

Q6 What would encourage you to use the
recycling facilities more often? (Please
circle one number only.)

Q9 Compared to 2006/07, which of the
Knowing what to recycle following best describes your CURRENT
Knowing how to recycle recycling activity. (Please circle one
Knowing where to recycle............ number only.)

More information on the impacts of
rubbish | recycle more now

Rewards e.qg. free prize draw for | recycle about the same amount
participating | recycle less now

Not having to wash items before | did not recycle, but | do now
putting them in the recycling bins...
Nothing

Other (Please specify)

Q10 If you have not used the recycling
scheme, could you tell us why? (please
circle TWO numbers only)

Q7 Where did you live in 2006/077Please | | can't be bothered, it is too much hassle...]
circle one answer only.) | was not aware of the scheme................
I haven't got the time

I don’t know how to recycle

I don’t know where to recycle

| don’t know what recycle

Recycling scheme is inconvenient

Not interested

Recycling is unpleasant to do

Other (please specify)

176



Personal satisfaction with the scheme

Q11 Please specify your level of satisfaction/ dadssfaction with the following elements
of the recycling scheme at your hall. (Please cilone number for each row only.)

Not at all Extremely
satisfactory satisfactory
Location of the internal 1
recycling bins/bags
Location of the external 1
recycling bins
Size of the internal 1
recycling bins/bags
Overall convenience of th
scheme
Signage on the external
recycling bins

Q 12 Do you have any concerns about any of the raging facilities at your hall? (Please
circle one number only.)

Q13 Did you find the information provided about thescheme...? (Please circle one
number only.)

About right

Too little

Too much

Q14 Did you find the following publicity material helpful and informative? (Please circle
one number for each row only).

Not at all Extremely
satisfactory satisfactory
‘Welcome Pack’ (introductory 1 7
brochure provided at the
beginning of the academic yea
Recycling poster and simple
guide to recycling (on your
kitchen’s noticeboard)

Continue personal satisfaction with the scheme
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Q15 Are you clear about which material you can andan’t recycle?

Q16 Overall, how satisfied are you with the recyalig scheme at your hall? (Please circl
one answer.)

Not at all Extremely
satisfactory satisfactory
1 7

178



Personal attitudes to waste management
and environmental issues

Q17 Which of these statements best describes howuyfeel? (Please circle one number fg

each row)
Strongly

Strongly
disagree agree
1 7

| intend to participate in the
recycling scheme at my hall withi
the next fortnight.
I will try to participate in the
recycling scheme at my hall withi
the next fortnight.
Recycling is important to me
personally.
Recycling is too much bother.
To me, recycling is rewarding.
Recycling is a waste of time.
People who are important to me
would approve of me recycling.
People whose opinion | value
would think | should recycle.
There are plenty of opportunities
for me to engage in recycling.
If | want to, it would be easy for
me to engage in recycling during
the next fortnight.
| would feel guilty if I did not
recycle my waste.
It is everybody’s duty to recycle i
the UK.
To engage in recycling is an
important part of who | am.
I am not the type of person
oriented to engage in recycling
We can still find solutions to our
environmental problems.
The environmental problems arg
exaggerated.
People worry too much about
environmental problems.
Environmental problems should
left to the experts.
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A little bit

Q18 Where do you live?

Bencraft Court

Gateley Hall
RomeroHall............coooiiinnn. 3
St. Margarets House

Q19 What year of your degree are you in?
First year undergraduate

Second to Fourth year undergraduate
Postgraduate

Q20 What gender are you?

Science and engineering
Medicine

about you

Q22 Are you a/an ...?

UK student
EU student
Overseas (non-EU) student

Q23 Where do you get your information
about environmental issues from? (please
circle one answer only)

2 Friends/family

Newspapers/magazines
School/College/University

Internet

Leaflets/flyers

Radio/TV

The Environment Agency...................d
Local authorities

Pressure groups
Other

pQ24 Please use the space below for any
further comments on the recycling scheme.
3Please be as specific as possible:

Thank you for taking the time to complete this surey.

If you would like to take part in the free prizeadr to win £100, please provide the

following information.

YOUrNAMEB. ..t
Your contact e-mail
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