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Glossary 

ACP Advisory Committee on Packaging 
ADF advanced disposal fee 
bph bottles per hour 
BPI British Polythene Industries 
BREW Business Resource Efficiency and Waste 
BSDA British Soft Drinks Association 
C&I commercial and industrial (waste) 
CCE Coca Cola Enterprises 
CFC chloro-fluorocarbon 
cif cost insurance and freight 
CRI Container Recycling Institute 
CRN Community Recycling Network 
Defra Department for the Environment, Food and Rural Affairs 
DRS deposit return system 
EEA European Environment Agency 
EPR extended producer responsibility 
EPS expanded polystyrene 
GDP gross domestic product 
GLA Greater London Authority 
GVA gross value added 
GVM Gesellschaft fur Verpackungsmarktforschung GmbH 
IAR Institute of Applied Research 
LCA life cycle assessment 
MBT mechanical biological treatment 
MSW municipal solid waste 
OECD Organisation for Economic Co-operation and Development 
PE polyethylene 
PET polyethylene terephthalate 
PP polypropylene 
PRN Packaging waste Recovery Note 
PS polystyrene 
RIA Regulatory Impact Assessment 
RRF Resource Recovery Forum 
WIP Waste Implementation Programme 
WRAP Waste & Resources Action Programme 
 
 
Units Conventional SI units and prefixes used throughout: {k, kilo, 1000} {M, mega, 1,000,000} {G, giga, 
109} {kg, kilogramme, unit mass} {t, metric tonne, 1,000 kg} 
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1 Summary 

 
This Defra commissioned study investigates the 
costs and benefits of implementing a deposit 
return system (DRS) on packaging containers in 
the UK.  The aim was to determine whether 
introducing a DRS would offer any benefits over 
the existing policy mix, i.e.: 

 Would it encourage “reuse” in the form of 
refillable containers? 

 Would it complement Packaging 
Regulations in meeting packaging recycling 
targets? 

 What additional benefits would it deliver 
over and above existing policy?  

 
The approach has been to undertake a 
benchmarking exercise by examining existing 
DRS in three European countries (Germany, 
Denmark, and the Netherlands) and in New York 
State before applying the findings to the specific 
market conditions and policy framework in the 
UK. 
 
We determined from the benchmark exercise 
that there are broadly two styles of DRS.  Those 
aimed at encouraging bottle refilling (which we 
have called “European style”) require a large 
deposit of around 15p to 35p to encourage a 
high container return rate of 90% or above.  We 
observed during interviews with key 
stakeholders that in non mandated DRSs that 
bottle refilling requires a return rate of 
approximately 90% to justify the costs of 
collection, sorting, washing and checking.  Those 
which are aimed at increasing recycling and 
reducing litter (“US style”) require a smaller 
deposit of approximately 5p and achieve a 
return rate of 65% to 70%.   
 
The benchmarking exercise showed that in all 
instances where a mandatory DRS is used, the 
system objective was to initiate a behavioural 
change in consumers.  This approach is not 
aligned with existing UK Government policies 
developed from “producer pays” principles.  
Nevertheless, 335 million people in 21 
countries, provinces and US States use such 
systems. 
 

Introducing a European style DRS that causes 
the conversion of a third of beverage filling 
production to refillable PET or glass bottles 
could reduce glass and plastic waste in the UK 
by over 700,000 tonnes (7.5% of total annual 
packaging waste).  However, the associated one-
off capital costs, which we calculate as being up 
to £632 million and which would be borne by 
businesses involved in the return/refilling 
infrastructure, would appear to be prohibitive.  
Even without these costs, we conclude that such 
a DRS would not result in a significant switch to 
using refillables.  Some small regional bottlers 
already enjoy cost advantages by using 
refillables.  However, in the wider UK beverage 
market, increasing product differentiation in 
order to keep a competitive edge in a rapidly 
segmenting market makes the prospect of a 
voluntary switch to standard refillable 
containers ever less relevant.  There is a high 
risk that a high deposit European style DRS 
would merely result in the return of containers 
for recycling and not refilling.  In which case a 
lower deposit US style DRS could have been 
used. 
 
We determined that introducing a US style DRS 
to the UK would assist existing policies in 
enabling 2008 recycling targets to be met; 
international experience shows that a deposit of 
5p per container should result in a 70% return 
rate.  We examined three options for a DRS 
aimed at returning containers for recycling and 
reducing litter:  

 Option 1: under-750ml plastic bottles and 
all cans 

 Option 2: all plastic (non-milk) bottles and 
all cans 

 Option 3: all plastic (non-milk) bottles and 
all cans and all off-trade glass 

 
We calculate that the 70% return rate would 
capture for recycling at least 43,470 tonnes of 
plastic (PET) waste (option 1), 126,000 tonnes of 
metal waste and in Option 3 up to 720,000 
tonnes of glass waste (though we predict a 
significant proportion of this glass waste would 
be diverted from existing recycling systems).  
Further, we calculate that whereas applying 
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existing policies to the three options have 
associated annual costs of between £24 and £70 
million, using a mandatory DRS would generate 
a surplus of between £80 and £120 million.   
 
The surplus arises from those consumers who 
choose not to redeem deposits.  The annual 
operating costs of between £77.1 million 
(option 1) and £137.2 million (option 3) would 
be met entirely from the same source.  This 
raises issues of equity and consistency with the 
existing producer pays policy framework.  
Obligated businesses and consumers generally 
would be relieved of the (lower) costs of 
achieving the 2008 targets for plastic, metals 
and possibly glass.  Costs would be transferred 
to voluntary non redeemers. 
 
Although DRS imposes higher financial costs of 
£52 million for option one compared to the 
existing policy mix, it offers non financial 
benefits that are not provided under the existing 
policy framework.  It targets containers that are 

largely discarded away from home and are not 
recycled.  It offers the prospect of directing £78 
million to £126 million through social 
organisations such as schools, churches and 
charities.  It establishes a social custom 
(returning or donating containers to redeem a 
deposit) that could be extended in the future 
and supports many existing community based 
recycling programmes.   
 
It is concluded that in terms of the three study 
objectives DRS is not a viable option to 
encourage reuse, but can if targeted at certain 
beverage containers be integrated within the 
existing packaging recycling policy framework 
without undermining the PRN system or Local 
Authority recycling infrastructure and can have 
the additional benefits of tackling litter and 
supporting social organisations.  These benefits 
need to be judged against the forecast lower 
costs of the existing policy mix and the transfer 
of costs from obligated businesses to the 
consumer (voluntary non redeemers). 
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2 Introduction 

2.1 Scope of study 

The Department for Environment Food and 
Rural Affairs (Defra) engaged Oakdene Hollins in 
February 2004 to examine the potential for a 
deposit return system in the UK to encourage 
reuse and recycling of packaging wastes, to 
ascertain whether either of these approaches 
would confer positive benefits over and above 
the current policy approach to packaging under 
the packaging regulations. 
 
The Department provided the following 
statement of the aim of the study: 
 
"Defra has made a commitment through 
Ministerial announcements and also through its 
response to the Strategy Unit report "Waste not, 
Want not", to examine the potential for deposit 
return schemes in the UK to encourage reuse. 
 
To take these commitments forward Defra 
wishes to undertake a scoping exercise of 
deposit return systems for containers reuse and 
recycling as waste and to ascertain whether 
either of these approaches will confer positive 
benefit over and above the current policy 
approach to managing waste containers under 
the Packaging Regulations, now and over the 
coming years and take account of the UK's 
obligations under Article 3 of the Waste 
Framework Directive. 
 
Containers here should be taken to mean (a) any 
packaging which lends itself to reuse, whether 
beverage, pesticide or transport containers; or, 
where the deposit and return system is intended 
to drive increased recycling, any containers 
including those that would normally be one-trip 
only (e.g. plastic drinks containers, hazardous 
substance containers (e.g. pesticides), 
aluminium containers). 
 
It is intended to evaluate significant 
environmental costs and benefits and identify if 
there is a net benefit of deposit-return for re-
use/recycling for: 
 
a) Specific materials which containers are made 
from; and/or 

b) Those products whose containers will have 
positive net benefit if they were returned or re-
used through a deposit-return system. 
 
In doing so, it is important to examine the wider 
context for incentives and policy of deposit 
return schemes.  In particular, to identify the 
interaction and impact of such schemes with the 
packaging waste legislation which sets recycling 
targets and which provides some incentive for 
reuse and minimisation, and which are already 
in place and any other public policy instruments 
which may be relevant.  In the context of the 
latter, Article 3 of the Waste Framework 
Directive requires member states to take 
appropriate measures to encourage: 
 

 Firstly, the reduction of waste production.  
The measures identified in the Directive 
include the marketing of products designed 
so as to make the smallest contribution, by 
the nature of their use, to increasing the 
amount of waste; and 

 Secondly, the recovery of waste by means 
of recycling, re-use (as waste) or 
reclamation. 

 
In addition, it is intended to evaluate any 
competition issues which may arise, in the UK 
and in trade with other EU countries." 
 

2.2 The structure of this report 

In this study we seek to scope a deposit return 
system for the UK, having first examined 
international experience, practices and policies. 
 
Section 3 gives the background information on 
waste packaging and its relationship to 
economic development, policy objectives and 
waste management objectives.  We also look at 
the nature of deposit return systems generally. 
 
In Section 4 we review the extensive 
international experience with mandatory 
deposit return systems.  In order to investigate 
the interactions between deposit return policies 
and other policy interventions we describe in 
detail the policy framework, deposit return 
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systems and outcomes in three European 
countries: Germany, Netherlands and Denmark. 
 
In Section 5 we review the mandatory deposit 
return system used in New York, and examine 
the potential for the different types of 
mandatory deposit return systems as applied to 
beverage packaging in the UK. 

Section 6 covers the deposit return systems 
which apply to hazardous waste packaging and 
transit packaging. 
 
Conclusions are drawn in Section 7, where 
further work is outlined. 
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3 Background 

3.1 Waste and economic development 

Estimates by the World Resources Institute of 
per capita generation of municipal solid waste 
(MSW) from thirty-six countries indicate that for 
every 1% increase in income, MSW increases by 
0.34%.  Furthermore, a 1% increase in 
population is associated with a 1.04% increase 
in MSW (Beede and Bloome, 1995). 
 
During 2000 the average US citizen generated 
2kg of MSW per day (a total of 544 million 
tonnes annually), and each European 1.13kg per 
day or 306 million tonnes annually (Fullerton 
and Raub, 2003a). 
 
The long-term correlation between population 
growth, income and waste generation may have 
been controlled or even reversed in a small 
number of countries.  OECD data for the period 
1990 to 2000 suggests that in North America 
and Japan per capita waste generation fell 
below the trend line and in Germany and South 
Korea fell in absolute terms (OECD 2003b). 
 
Several studies have investigated the factors 
influencing the generation of MSW (Kinnaman 
and Fullerton, 1997c, Van Houtven and Morris, 
1999d).  Population growth, demographic 
structure, number of households, urban 
concentration and cultural issues have been 
identified alongside economic growth as the 
principal factors. 
 
Reporting changes in the weight of MSW over 
time disguises changes in composition that may 
be important for policy interventions to be 
targeted appropriately.  As disposable income 
increases, food wastes are generally transferred 
from MSW to industrial sources as households 
switch from preparing meals at home to 
purchasing factory-prepared foods.  Invariably, 
this change increases the proportion of food and 
drink packaging waste in MSW.  Figure 1 shows 
the link between the sale of packaged drinks 
and GDP and Beede and Bloom (1995) identified 

                                                           
a Fullerton & Raub (2003) 
b OECD (2003) 
c Kinnerton &Fullerton (1997) 
d Van Houtven and Morris (1999) 

this feature when comparing waste composition 
in five locations on behalf of the World Bank 
(Table 1). 
 
In order to address a range of environmental 
issues arising from the increasing amount of 
packaging-rich MSW, Governments have 
introduced policies that seek to decouple or 
break the link between income growth and 
MSW generation.  Additionally, policies have 
been designed to divert MSW from landfill 
disposal toward recycling and reusee. 
 

3.1.1 Packaging waste 

Comparative data for member states of the EU 
for 1999 indicate that per capita consumption of 
packaging varies from 81kg per person in Greece 
to 203kg per person in France. 
 
"Sales" packaging, as shown in Table 2, is 50% of 
total packaging consumption.  In the case 
studies of Germany, Netherlands and Denmark 
we show where data is available that around 
50% of packaging materials are used for 
industrial and commercial purposes.  This 
packaging waste is collected and managed for 
the most part in systems outside the definition 
of MSW. 
 
Between 1997 and 2001 packaging waste was 
estimated by the European Environment Agency 
to have grown in the EU15 member states by 
7%.  Under a business-as-usual scenario, the 
growth in packaging waste is expected to 
continue.  Between 2000 and 2008 an increase 
of 18% is anticipatedf.  Measures targeted at 
packaging waste are being taken in several 
countries, many seeking to place greater 
responsibility for packaging waste management 
on manufacturers and suppliers through 
extended producer responsibility. 
 
 

                                                           
e Porter (2002) offers an extensive discussion of the main policy choices 
and their merits 
f European Environment Agency presentation "Packaging Our Futures" 
March 2004 
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Figure 1.  Packaged beverage sales vs GDP per capitaa 

 
GDP/CAP (PPP$)

b
 

 
Table 1.  MSW composition - percentage by weight 
 

Bangkok 
Dar es 
Salaam 

Jakarta Mexico City USA 
Wales 
(2003) 

Food waste 39.2 62.5 60.0 43.1 8.1 31
1
 

Glass 3.2 0.3 2.0 8.4 6.5 6 

Paper 12.4 6.2 2.0 19.2 32.3 21 

Plastic 9.4 0.3 2.0 5.0 9.8 2 

Leather/Rubber 1.9 n.a. n.a. n.a. 2.7 n.a. 

Metals 1.7 1.2 2.0 3.7 7.7 6 

Textiles 3.2 1.8 n.a. 5.7 3.3 2 

Miscellaneous 29.0 27.7 32.0 14.9 29.6 32 
Source: The World Bank Research Observer, Vol 10, No 2 (August 1995) 
Notes: 1. Includes all “organic”. 

 
Table 2.  Consumption of packaging waste, 1999 

EU Member State 
Total packaging waste 

(million tonnes) 
Per capita waste 

(kg) 
"Sales" packaging waste as a 
percentage of reported MSW 

France 11,999 203 19.3 

Italy 11,122 193 19.6 

Ireland 704 188 15.1 * 

Luxembourg 79 183 14.1 

Germany (case study) 14,627 178 14.7 

Netherlands (case study) 2,593 165 13.8 

Denmark (case study) 846 159 12.7 

Spain 6,240 158 13.7 

UK 9,200 155 13.6 

Belgium 1,478 145 15.3 

                                                           
a
 Packaging for sustainability.  Institute for European Environmental Policy.  An IEEP report for Incpen.  27 September 2004 

b
 Gross national product per capita converted to international dollars using purchasing power parity rates.  An international dollar has the same purchasing 

power over GNP as a US dollar has in the United States. 
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Austria 1,130 140 12.6 

Portugal 1,211 121 14.1 

Sweden 972 110 12.9 * 

Finland 443 86 9.3 

Greece 856 81 10.0 
Source:  EU DG X1 2004 (final column calculated using Eurostat data)  
Notes: * MSW data for 2000 used, as 1999 data was unavailable. 

 

3.2 Extended producer 
responsibility  

Policy makers have increasingly sought to apply 
extended producer responsibility (EPR) 
measures to components of MSW and other 
waste streams, in particular those components 
that are aggregated under a single descriptive 
term that represents a large proportion of MSW 
composition such as packaging waste and 
electrical products.  Other components that 
present widely dispersed environmental 
hazards, such as used oil, batteries and 
pesticides, have also been targeted. 
 
A DRS is one of several instruments that can be 
used.  DRS is, without any regulatory 
intervention, widely used for commercial 
reasons in industrial supply chains and for 
decades has been used for certain consumer 
products.  Gases for heating and cooking are 
traditionally sold in containers that carry a 
deposit, as are numerous beverages supplied in 
refillable glass or PET bottles by smaller local 
brewers and fillers.  The value of the deposit is 
usually set at or above its replacement value in 
order to discourage theft. 
 
Atri and Schellberg (1995)a, Dinan (1993)b and 
others have concluded that a DRS is an effective 
means of correcting the estimated external 
costs associated with MSW disposal to 
incineration or landfill.  However, there are 
several models of DRS, some of which can 
present significant administrative costs.  Palmer 
and Walls (1997)c propose avoiding 
administrative costs associated with refunding 
deposits to consumers and highlight the 
advantages of using the deposits to subsidise 
recycling operators.  In these circumstances, a 
DRS is essentially an advanced disposal fee, or 
more properly an advanced recycling fee, since 

                                                           
a Atri & Schellberg (1995) 
b Dinan (1998) 
c Palmer and Walls (1997) 

the fee is used to subsidise the collection and 
management of the products to which the fee 
has been applied.  The Green Dot system, in 
which the fee paid is not explicit at the point of 
sale, is an example of this system.  An OECD 
case study of the German Packaging Ordinance 
published in 1998d put the cost per tonne of 
material recycled at DM700.  DSD (Duales 
System Deutschland AG) has since reported that 
costs have fallen significantlye. 
 
In view of the policy interventions in Germany 
since 1991 and in particular the introduction of 
a mandatory deposit return system for some 
beverage containers in 2003, we have reported 
extensively on the policy design and its 
immediate impacts. 
 

3.3 Policy objectives 

Where policies are directed specifically at 
containers and packaging waste, they do so on 
the grounds that packaging waste is a significant 
and growing component of MSW.  In Germany, 
packaging materials represent 15 million tonnes 
or 17.3% of the 86.6 million tonnes of 
household, commercial and industrial wastes 
generated annually. 
 
Jacqueline McGlade, Executive Director of the 
European Environment Agency (EEA) in a speech 
delivered in Brussels on 1st March 2004f 
identified the continuing growth in the amount 
of packaging waste as a priority area of work for 
the EEA.  In 2004 it is expected that more than 
70 million tonnes of packaging waste will be 
generated in the EU. 
 
Member states of the European Union are 
required to comply with the terms of the 
Packaging and Packaging Waste Directive 

                                                           
d A phase two study led by Margaret Brown Nels 
ENV/EPOC/PPC(97)21/REV2 
e Annual Report 2003/04 
f Available on the EEA web site "European Packaging Waste Trends & 
the Role of Economic Instruments" 
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94/62/EC amended on 11th February 2004 by 
Directive 2004/12/EC: 
 
Article 6- Recovery and Recycling 
In order to comply with the objectives of this 
Directive, Member States shall take the 
necessary measures to attain the following 
targets covering the whole of their territory: 
no later than 30th June 2001 between 50% as a 
minimum and 65% as a maximum by weight of 
packaging waste will be recovered or incinerated 
at waste incineration plants with energy 
recovery; 
no later than 31st December 2008 60% as a 
minimum by weight of packaging waste will be 
recovered or incinerated at waste incineration 
plants with energy recovery; 
no later than 30th June 2001 between 25% as a 
minimum and 45% as a maximum by weight of 
the totality of packaging materials contained in 
packaging waste will be recycled with a 
minimum of 15% by weight for each packaging 
material; 
no later than 31st December 2008 between 55% 
as a minimum and 80% as a maximum by 
weight of packaging waste will be recycled; 
no later than 31st  December 2008 the following 
minimum recycling targets for materials 
contained in packaging waste will be attained: 
60% by weight for glass; 
(ii) 60% by weight for paper and board; 
(iii) 50% by weight for metals; 
(iv) 22.5% by weight for plastics, counting 
exclusively material that is recycled back into 
plastics; 
(v) 15% by weight for wood. 
 
Each member state has implemented various 
and sometimes quite different policies in order 
to achieve the targets in the Directive (European 
Commission Feb 2001).  In Denmark, Belgium 
and Germany in particular the policy responses 
raised issues of whether they constituted a 
quantitative restriction on imports, thereby 
infringing Article 28 of the EEC treaty.   
 
The Directive also sets out essential 
requirements designed to harmonise the design 
of packaging such that it will be technically 
possible for member states to achieve the 
recycling and recovery targets without banning 
the free movement of packaged products.  
Articles 9 and 18 within Annex II set out these 
requirements and this includes that packaging 

"should be suitable for material recycling, 
energy recovery or composting, or for reuse if 
reuse is intended".a 
 
Various mandatory deposit return systems have 
been used to meet these and other policy 
objectives.  The system design varies widely 
depending upon the priority given to certain 
types of packaging, the product it contains, the 
function of the packaging and the way in which 
it is used and discarded.  It can also be designed 
with social policy objectives in mind.  The main 
elements of design are the value of the deposit, 
the products to which it is applied and the 
method for deposit redemption.  Subsidiary but 
nevertheless important elements include the 
appointment of scheme operators, which, if any, 
retailers are required to take back containers 
and how unredeemed deposits are to be used. 
 

3.4 Deposit return systems 

In 1970 British Columbia in Canada 
implemented a mandatory deposit return 
system for soft drinks and beer containers under 
the terms of the Litter Act.  In 1972 the US State 
of Oregon implemented a deposit return system 
for specified beverage containers also 
principally to reduce litter.  Policy makers were 
concerned by the highly visible increase in 
littering associated with the introduction of new 
forms of packaging.  The new methods of 
packaging foods, and in particular beverages, 
encouraged the consumption of food and drink 
in public spaces.  Prior to the late 1960s it was 
more common for food and drink to be 
consumed either at home or in controlled 
environments such as cafes, bars and 
restaurants. 
 
The increase in litter created a need for Local 
Authorities to install waste collection bins in 
public places to capture the new packaging 
systems.  Even when new bins were placed in 
public spaces, time was needed to adjust social 
habits so that empty containers were carried to 
the nearest bins. 
 
Deposit refund systems were seen as an 
effective way of reducing litter, removing the 

                                                           
a
 The Europen publication "European and National Legislation on 

Packaging and The Environment" March 2004 provides a comprehensive 
description.  In the UK the DTI guide to SI 1998 No 1165 dated July 1999 
provides similar UK based guidance. 
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Deposit 

Refill & 

or 

Recycle 

cost of disposal from general taxation and 
placing the additional costs on manufacturers, 
distributors and consumers of beverages. 
 
A subsidiary environmental objective sought by 
Oregon's policy makers was the preservation of 
traditional refillable containers. 
The deposit return system offered policy makers 
a tool that could simultaneously: 

 Reduce litter 

 Reduce household waste 

 Increase demand for refillable bottles 

 Increase the amount of packaging recycled 

 Reduce the costs of municipal waste 
management 

 Engage the socially excluded in collecting 
litter to redeem deposits 

 Have costs from the system met largely by 
those who litter or discard waste. 

 
Figure 2.  Oregon’s deposit return system 

 
 
 
 
 
 
 
 
 
 
 
Notes: "Informal" sector means litter collection by individuals and organisations that volunteer to collect litter in return for the 
redemption value of the deposit containers. 

 
The earliest policy responses to the changes in 
packaging technology and consumer behaviour 
have developed into highly complex deposit 
return systems that depend upon a framework 
of other policy instruments.  The policy 
objectives of these modern systems share those 
of the early Oregon Bottle Bill: reducing litter, 
encouraging refillable containers and in some 
cases diverting waste from landfill.  However, 
using life cycle assessments as evidence of 
resource intensity, some also aim to influence 

the design and materials used for packaging 
systemsa. 
 
Annex 1, prepared by Perchards, shows the key 
design features of the mandatory deposit return 
systems for packaging used around the world.  
Voluntary deposit return systems of some sort 
operate in almost every country. 
 
Some jurisdictions mix elements of product 
taxes and advanced disposal fees with 
refundable deposits.  In Norway, non-refillable 

                                                           
a
 For example the differential taxes applied to some packaging materials 

in Denmark. 

Closed loop system – consumer 

pays and redeems deposit 

Refund 

Litter "Informal" 

Sector 

Waste 

Open loop system – 

informal sector 

redeems refund 
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containers attract a product tax that is 
progressively reduced as the recovery and 
recycling rate increases to the target rates.  
Beverage fillers have responded by introducing 
deposit return systems at a rate of 1Kr for 
0.5litre containers and 2.5Kr for larger sizes.  
Recycling rates are reported to be 90% for cans 
and 80% for one-way PET containers. 
 
Although the majority of these systems have 
been designed for beverage and similar 
products, they have also been applied to 
hazardous products.  Using incomplete data 
from the OECD and EEA data base on economic 
instruments, Annex 1 includes a section showing 
which countries have applied a DRS to products 
such as electric bulbs, batteries, used oils, 
pesticides and CFCs (chlorofluorocarbons). 
In order to appreciate the policy design issues 
that have arisen in countries that have 
established mandatory deposit return systems 
we have provided a more detailed description of 
Germany, Denmark and the Netherlands.  These 
three countries are reported to have achieved 
high levels of recovery and recycling for 
packaging waste and in the case of Germany 
and Denmark have been prepared to introduce 
mandatory deposit return systems. 
 

3.5 Integration with waste 
management policies 

Policies aimed at reducing the amount of 
packaging waste and controlling the amount 
sent for disposal cannot be seen in isolation 
from other country-specific waste management 
policies.  In the Netherlands, for example, the 
tax placed on landfill and the gate fees for 
disposal options are so high that it is generally 
more cost effective to segregate recyclable 
packaging materials and divert them away from 
disposal.  In Germany, command and control 
policies on landfill and incineration create 
similar commercial incentives.  In Denmark, 
household waste is directed to local incineration 
plants as a treatment before landfill of some 
residues.  Consequently, much of the plastic 
waste is incinerated and not recycled.  The 
availability of this energy recovery route in 
Denmark may also be responsible for the 
greater use of paper and wood packaging than 
in the UK.  In the case studies we have identified 
how the waste management policy framework 
influences the recycling and recovery outcomes.  
In the UK there is a comprehensive framework 
of existing waste management policy and any 
DRS will need to function within this framework 
if it is to be effective. 
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4 International experience 

 

4.1 The European case studies 

335 million people in 21 countries or US States 
use mandatory deposit return systems (DRS).  
The main distinction we can draw is between 
European DRS and those in the US.  European 
systems use higher deposits (€0.20 to €0.50) to 
give consumers an overwhelming incentive to 
return containers.  US policy is more concerned 
with designing a DRS to capture sales packaging 
for recycling purposes and reducing litter.  US 
DRS systems use a much lower deposit ($0.05 to 
$0.15) as this provides sufficient incentive to 
return 60% to 70% of containers, a relatively 
high rate when compared to other recycling 
systems but insufficiently high to justify refilling. 
 
In this section we review DRS in the three 
European countries: Germany, the Netherlands 
and Denmark.  The US experience is reviewed in 
Section 6. 
 

4.2 Summary of German experience 

The detailed examination of the German deposit 
refund system is presented in Annex I - 
Germany. 
 
The waste management policy framework in 
Germany achieved high collection and recycling 
rates before the mandatory deposit return 
systems were placed on one-way containers in 
January 2003.  If all packaging materials are 
included, and not only the estimated proportion 
of packaging that is used as sales packaging, 
then the reported recycling rate of 75% is 
moderated to a general figure of at most 60% 
and probably nearer 56%.  The lower figure of 
56% is likely if transit packaging has a similar 
level of contamination as the segregated 
recyclables from households collected by Duales 
System Deutschland (DSD). 
 
DSD consistently exceeded their targets for 
recycling packaging wastes.  A mandatory 
deposit refund system for one-way containers 
was unnecessary in order to improve recycling 
rates.  Requiring DSD to achieve higher targets 
would have been effective and would have 

avoided the market dislocation costs such as 
closure of can making facilities both in Germany 
and elsewhere, as well as the estimated 
additional costs of €1.67 per person above the 
existing cost of €22.80 per person.  We have 
suggested that this cost is an underestimate and 
that the actual cost is likely to be nearer that in 
Canada or Sweden of between €4 and €5 per 
person. 
 
Removing beverage packaging waste from DSD 
also removes the risk to the Federal Authorities 
of a widening conflict with regional Government 
over waste management.  The use of 
mechanical biological treatment (MBT) 
technologies that use plastic, paper and board 
wastes to manufacture a fuel pellet could 
undermine efforts to increase recycling rates.  
Local authorities could achieve Landfill Directive 
targets at a lower cost by employing MBT 
technologies.  If retailer-based collection 
systems used by the mandatory DRS remove 
some of these wastes from the control of Local 
Authorities, the conflict will be avoided. 
 
German policy makers have been more focused 
on the issue of increasing demand for refillable 
containers, specifically refillable glass and 
refillable PET bottles, or more specifically on 
protecting the network of small brewers who 
never made the switch from refillables to non 
refillables.  To this end the mandatory DRS has 
been successful.  It has increased demand for 
refillables in the important beer sector from 
69% to 93%.  The LCA evidence used to justify 
the policy interventions in favour of refillables 
rests on a single key issue: the accuracy of the 
reported average trip rates for refillable 
containers.  A secondary and more complex 
issue is how the German beverage consumer 
would respond to a reduction in the availability 
of refillable bottles.  A quote from the Federal 
Environment Minister in the Westdeutsche 
Rundfunk in 1989 highlighted the perceived 
local benefits of refillablesa: 
 
“With disposable packaging, there is always a 
tendency towards centralisation and 

                                                           
a Westdeutsche Rundfunk  (1989) 
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concentration; to put it another way, there are 
only twelve breweries in Germany which 
produce beer cans.  There are, in all, some 1700 
breweries in the German Federal Republic, which 
would mean a considerable investment of 
capital to allow for disposable packaging in cans 
in order to service large markets from one 
location, whereas the reusable product system, 
using bottles that can be refilled, actually has a 
decentralising effect, and helps the smaller 
breweries keep going.  Last November I was 
awarded the Bavarian breweries’ medal in 
recognition of my intervention on behalf of the 
reusable bottle, since replacement of the bottle 
by the disposable metal can will send a lot of the 
smaller breweries to the wall” 
 
The greater use of refillables for beer and some 
carbonated drinks will contribute to reducing 
the amount of MSW.  Of the 49 million tonnes 
of MSW generated in 2002 in Germany, 
1.21 million tonnes was from packaging sources 
of which an unknown proportion was in the 
form of beverage containersa.  We have 
estimated that the mandatory DRS will reduce 
waste growth by at least 0.5% below the trend 
line.  With positive interactions between the 
DSD and the DRS and a capture rate above 85%, 
the waste reduction impact may be 1% to 1.5%. 
 
The impact on the percentage of MSW that is 
recycled should be negligible but slightly 
positive since cans and one-way glass bottles 
will be displaced by smaller quantities of end-of-
life refillable glass and PET.  In 2001 the 
recycling rate reported for sales packaging for 
cans and glass was almost identical at 80% but 
for all plastics 60%b. 
 
Whether Germany has succeeded in stabilising 
the demand for packaging materials is not yet 
clear.  The German economy has performed 
poorly in terms of GDP growth since 2000 and 
since 1997 demand for packaging has tended to 
exaggerate any movement in GDP.  When the 
economy begins to grow again at rates above 
the long-term average of 2.5% it is likely that 
packaging demand will grow above this rate.  If 
it does not do so the policies to decouple 
packaging waste from GDP can then be declared 
to have been successful.  In the meantime, with 

                                                           
a
 The German Government claimed 1.2 million tonnes in their 

submission to the EC in October 2003. 
b Gesellschaft fur Verpackungsmarktforschung GmbH 2002 

GDP growth rates of between 0.5% and 1.5%, 
demand for packaging is likely to remain stable. 
 

4.3 Summary of Dutch 
experience 

The detailed examination of the deposit refund 
system in the Netherlands is presented in Annex 
I - Netherlands. 
 
Waste management policies in the Netherlands 
are designed to make the disposal of recyclable 
wastes prohibitively expensive or illegal.  The tax 
on waste disposed to landfill is €75 per tonne, 
more than three times that in the UK.  
Consequently Local Authorities and industrial 
organisations have a pecuniary incentive to 
segregate waste in order to divert materials 
from disposal toward recycling. 
 
The existing deposit return systems for refillable 
bottles are maintained by implied threat of 
legislative intervention.  They are being slowly 
undermined by supermarkets selling one-way 
containers and increasing consumer preferences 
for smaller, non-deposit bearing beverage 
containers.  Proposals from Environment 
Minister Van Geel in June 2004, made in 
response to European Court decisions about 
German policy being a distortion of trade, imply 
that support for the deposit refund system on 
some beverage containers is weakening.  New 
DRS policies focused on the littering impact of 
small beverage containers are likely to be 
developed in the near future. 
 

4.4 Summary of Danish 
experience 

The detailed examination of the Danish deposit 
refund system is to be found in Annex I - 
Denmark. 
Recycling rates for used packaging in Denmark 
average approximately 20%, with as much as 
70% of the used composites, paper, board and 
plastics being directed instead to incineration.  
Glass packaging, however, has a recycling rate of 
64%. 
 
The introduction in 2002 of a mandatory deposit 
return system for beer and carbonated 
beverage containers supplemented packaging 
taxes designed to favour refillable bottles.  In 
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February 2004 the tax rate on cans for beer and 
carbonated beverages was reduced to ease the 
financial penalty that had been used to support 
the restrictions on the use of cans. 
 
The impact of this reform on the market for 
beverage packaging could be the reverse of that 
seen in Germany during 2003.  Demand for cans 
could increase significantly to the detriment of 
refillable bottles.  Although both countries will 
be operating mandatory deposit return systems 
for similar products, Danish consumers will 
experience wider choice whereas German 
consumers are experiencing new financial 
incentives to select products in refillable bottles. 
 
As cans will be subject to a deposit return 
system through Dansk Retursystem, they should 
not appear in household waste to any significant 
extent and the recycling rate should thereby 
increase. 
 

4.5 Conclusions from European 
experience 

A high deposit rate, typical of the European 
countries studied, is necessary when refilling is 
the policy objective as the average number of 
trips per container on which the environmental 
benefits of refilling are based is largely 
determined by the proportion of containers that 
are returned by consumers.  Hence, an average 
trip rate of 10 requires at least 90% of 
containers to be returned.  In practice it would 
be lower than 10 due to losses during transit, 
storage and quality control during washing and 
refilling. 
 
Existing deposit return systems for refillable 
bottles work effectively in all three European 
countries studied in this report.  Return rates of 
more than 90% are widely reported for specific 
products such as mineral water and beer.  
Similar return rates are expected of the new 
mandatory systems in both Denmark and 
Germany. 
 
In Germany and the Netherlands, existing waste 
management systems achieve recycling rates for 
packaging in excess of 50% and for glass 
packaging of 82% in Germany, 78% in the 
Netherlands and 64% in Denmark. 
 

The principal issues of integration with other 
waste management policies discussed in the 
three case studies are best represented in 
Germany.  75% of used sales packaging was 
being collected for recycling by the existing 
waste management system yet a mandatory 
deposit return system on a range of beverage 
products was introduced.  The dislocation to 
existing recycling systems managed by DSD and 
to the beverage market in general needs to be 
counter-balanced by a significant environmental 
benefit.  This is expected to be a large reduction 
in waste generation, some reduction in litter 
and reduced use of vehicles to import beverage 
products.  The policy has successfully increased 
demand for refillables, displacing metal cans 
and one-way glass bottles, 65% to 82% of which 
were previously being collected for recycling.  
The reduction in waste directed to landfill is 
estimated by us to be approximately 1%. 
 
That refillable bottles are less resource intensive 
than one-way containers is generally accepted 
where the travelling distance from factory-fill to 
mouth is modest.  Many local brewers have 
acknowledged this by operating deposit return 
systems in order to reduce the cost of 
purchasing new bottles. 
 
However, as distances and supply chain 
complexity increase, the average number of 
trips a refillable bottle can make before being 
discarded declines.  This diminishes the 
environmental benefitsa.  In the medium term 
(10 years) policies that favour refilling will 
reduce international tradeb, but improve 
opportunities for local beverage suppliers.  In 
time, international beverage producers other 
than mineral water suppliers will respond by 
locating filling plants closer to the German 
market, balancing any financial losses from 
smaller-scale production with financial benefits 
from winning a larger market share. 
 
German policy makers, led by Environment 
Minister Jurgen Trittin, are using the mandatory 
DRS to create a less resource-intensive and 
thereby more sustainable beverage filling 

                                                           
a
 Life Cycle Analyses (LCAs) for beverage packaging are summarised in 

Section D, 12.4 
b

 In April 2004 a reasoned opinion from the EU Commission concerning 

the DRS concluded that the system did constitute a disproportionate 
barrier to trade with other member states. 
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industry supplied from filling plants located in 
Germany. 
 
Tables 3 and 4 summarise the main comparative 
data from our European case studies. 
 
In a more detailed analysis of UK packaging 
waste (Section 4) we estimate that if UK 
consumers used the same types of sales 
packaging as in Germany and Denmark, MSW 
would reduce by between 565,000 tonnes and 
655,000 tonnes. 
 

The three case studies highlight that DRS is only 
one element within a framework of policies 
designed to achieve waste management and 
arguably some social policy objectives.  It can be 
a powerful tool to reduce waste generation and 
re-establish more localised production and 
consumption patterns.  Taking a wider view of 
international experience with DRS, there are 
three policy objectives associated with the 
instrument; increasing refillable use, reducing 
litter and increasing recycling.  It is the emphasis 
given to one or more of these objectives that 
determine the design of the instrument. 
 

 
Table 3.  Waste management data for case study countries (million tonnes) 

 
Total 
waste 

MSW 
Total packaging 

consumption 
Sales packaging 

consumption 
Recycling rate for 

all packaging 

Germany 395.2 49.4 15.1 7.3 56%(E) 

Netherlands 57.9 10.4 2.6 1.4 62% 

Denmark 13.1 3.1 1.0 0.5 20% 
Notes: (E) is an estimate based on regional data.  The recycling rate for sales packaging is 75%. 

 
Table 4.  Per capita waste management data for case study countries (tonnes) 

 
 

  

 
Total 
waste 

MSW 
Total packaging 

consumption 
Sales packaging 

consumption 
GDP per capita 

($ at PPP) 

Germany 4.79 0.6 0.18 0.09 27 060 

Netherlands 3.57 0.6 0.16 0.09 28 970 

Denmark 2.43 0.6 0.19 0.08 30 043 
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5 DRS in the UK 

 

5.1 Introduction to UK DRS design  

Our review of international experience with 
mandatory deposit return systems in Annex I 
highlights that three principal policy objectives 
are associated with the use of this instrument 
for beverage containers: 

 1.  Increasing the use of refillable 
containers to reduce waste 

 2.  Reducing the amount of litter 

 3.  Increasing the amount of packaging 
waste recycled to meet recycling targets. 

 
Economics Nobel Laureate (1969) Jan Tinbergen 
argued that a separate tool or instrument is 
needed to achieve individual economic 
objectives.  Two objectives cannot be achieved 
effectively with the same policy tool. 
 
In order to evaluate whether there are any 
financial, environmental, social or other benefits 
from the use of deposit return systems in the UK 
we have structured this section around the 
issues arising from designing a deposit return 
instrument that prioritises one of these three 
objectives.  We have then investigated whether 
such an instrument could be integrated within 
the existing policy framework. 
 
Although these objectives are commonly 
associated with the instrument in the countries 
and States listed in Annex I, it is sometimes 
claimed that a deposit return system will 
achieve all three objectives.  Germany and 
Denmark, where relatively high mandatory 
deposit rates are imposed on a wide range of 
beverages, claim that all three objectives are 
achieved.  What is meant is that the instrument 
has an impact on all three, not that the DRS has 
been optimised to achieve the most impact. 
 
In this section we show that the design of the 
deposit return instrument is distinctly different 
if each of these policy objectives is considered 
separately.  As existing UK policy is wholly 
different from other countries’, this approach 
has the added advantage of showing which, if 
any, benefits can be expected from using a 
deposit return system. 

5.2 UK packaging policies 

Directive 94/62/EC (The Packaging and 
Packaging Waste Directive) was adopted on 
20th December 1994 and was amended by 
Directive 2004/12/EC.  The Directives, amongst 
other matters, set weight-based targets for the 
percentage of packaging waste that must be 
recycled by specific dates.  Article 15 permits 
member states to introduce their own economic 
instruments to meet the requirements of the 
Directive.  The main legislation transposing the 
Directives, and which target businesses using 
packaging in the UK, is the Producer 
Responsibility Obligations (Packaging Waste) 
Regulations 1997 as amended in 1999 and 2003.  
Local Authorities are required to meet recycling 
targets and under the Household Waste 
Recycling Act 2003 will be required to offer 
kerbside collection of at least two recyclable 
materials after 31st December 2010.  Grant 
funds are available to Local Authorities to 
upgrade or introduce waste recycling projects.  
307 projects received a share of £140 million 
during 2002/03 and further grants are available 
for 2004/05 and for future years.  Additional 
regional grant funds are available to Local 
Authorities and from 2005/06 the Waste 
Management Performance Reward Grant will 
distribute £90 million annually to Local 
Authority projects that demonstrate good 
practice.  Grants are available for research and 
development for recycling in certain sectors of 
business from 2004 through the Business 
Resource Efficiency and Waste (BREW) fund. 
 
The mix of policies, targeted at business and 
Local Authorities, includes one major element 
that is designed to deliver the weight-based 
recycling targets through a market based 
economic instrument.  PRNs (Packaging waste 
Recovery Notes) are tradable certificates and 
are designed to be used as evidence of meeting, 
at the lowest cost, recovery and recycling 
targets under the UK packaging regulations.  The 
flow of materials and values associated with 
PRNs is shown in Figure 3. 
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Figure 3.  Process flow chart for PRNs 

 
 
PRNs are used by obligated businesses as 
evidence of compliance with their business 
specific annual recycling targets.  These targets 
are calculated from an annual return of 
packaging materials.  In most cases, obligated 
businesses have delegated their legal 
responsibility for compliance to a collective 
scheme such as Valpak or one of several much 

smaller organisations, some operated by waste 
management companies. 
 
In contrast to policies in other countries 
targeted at specific types of sales packaging, 
whether cans, plastic bottles or sales packaging 
for beverages in general, the PRN system is 
designed to seek out the lowest cost sources of 
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packaging waste for recycling, regardless of 
what type of function it has performed.  As PRN 
prices increase the next least cost source for 
collection and processing is identified by market 
operators, each of whom is seeking to maximise 
profits. 
 
Recycling targets are set for obligated 
businesses (packaging material specific) and 
Local Authorities (weight based MSW).  Local 
Authorities have access to a variety of funding 
from central Government to establish both 
kerbside recycling systems and centralised 
waste sorting facilities.  As funding from this 
central source increases the supply of packaging 
for recycling it has the effect of reducing the 
rate of increase in the PRN price for the 
materials collected i.e. it acts as a subsidy for 
the PRN system.  On the other hand, if no 
central funding were made available PRN prices 
could rise to whatever price would be required 
to fund these collection and sorting 
programmes. 
 
To achieve their own recycling targets most 
Local Authorities need to target heavy non-
packaging wastes such as newspapers and 
magazines.  Supplementing newspaper 
collection with kitchen wastes or glass can 
provide sufficient weight to meet their 
individual authority-level targets.  Where glass is 
collected in order to meet the Local Authority 
target, the direction in which a subsidy travels is 
from obligated businesses to Local Authorities.  
The value of PRNs in the glass market, 
supported by demand from obligated 
businesses, provides price stability for Local 
Authorities.  For all other packaging materials 
collected by Local Authorities (light weight 
packaging materials in particular such as cans, 
plastics and cartons) the direction in which 
subsidy travels is from Local Authorities to 
obligated businesses.  Only if the collection of 
these light weight materials could be carried out 
by Local Authorities without cost would the 
issue of subsidy from one system to the other 
not arise. 
 
The market based mechanism for obligated 
businesses is only useful in identifying low cost 
sources of recyclables up to the point at which 
public sector subsidies are used to fund various 
Local Authority collection schemes.  Whether or 
not these publicly funded systems represent 

least cost sources of recyclables is not 
determined through a market testing 
mechanism. 
 

5.3 Outcomes and future targets 

To date, UK policies have delivered a steady 
increase in recycling (Table 5).  The main 
challenge lies in meeting the 2008 targets and 
the issue for this study is whether a deposit 
return system could be a viable component of 
achieving these targets. 
 
Table 5.  Recycling achieved UK 1998 – 2004 
(‘000 tonnes) 

 1999 2000 2001 2002 2003 
2004 
Q1 

Paper 1,821 1,880 2,031 2,208 2,429 583 

Glass 583 715 766 747 862 285 

Alumi
-nium 

15 16 29 31 32 9 

Steel 225 239 278 290 305 80 

Plastic 198 204 270 331 402 97 

Wood 94 296 574 767 757 201 

Total 2,938 3,353 3,950 4,377 4,788 1,255 
Source: Defra 2004  

 
Of the 10.23 million tonnes of packaging waste 
(Table 6), 53% is estimated to arise from 
householdsa.  During 2002/03 Local Authorities 
reported that 3.7 million tonnes of materials 
were collected for recycling of which 1.2 million 
tonnes was compost and 200,000 tonnes was 
scrap metal and white goodsb.  The majority of 
the 1.1 million tonnes of paper and card 
collected was newspapers and magazines.  
Excluding paper and card, Local Authorities 
collected 1.2 million tonnes (52%) of the 2.3 
million tonnes of remaining packaging materials 
recycled in 2002/03.  As Local Authorities will 
have collected almost no wood, it is reasonable 
to estimate that they collected 78% of the glass, 
aluminium, steel and plastic. 
  

                                                           
a Page 11 section 3.6 of 2003 Regulatory Impact Assessment (Defra RIA 
2003) 
b Defra Municipal Waste Statistics 2002/03 



  

18  For Defra 

 
Table 6.  UK packaging waste (million tonnes) 
 1999 2000 2001 2002 2003 20041 

Obligated 
tonnes 

8.09 8.10 7.95 7.96 8.29 8.63 

Estimated 
total UK 
packaging 

9.19 9.18 9.31 9.90 10.06 10.23 

Notes:  1. Annualised from Q1 data. 
Source:  Defra 2004 

 
The national material-specific targets for 
packaging waste recycling range from 15% for 
wood to 60% for glass and board (Table 7). 
 
Table 7.  National packaging waste recycling 
targets for 2008 
Material Target 

Board 60% 

Glass 60% 

Metals 50% 

Plastics 22.5% 

Wood 15% 

Total Recycling 55% 

Total Recovery 60% 
 
These national targets are broadly reflected in 
the targets for obligated businesses (Table 8).  It 
is the costs of achieving the business targets 
that are reflected in the Regulatory Impact 
Assessment (Defra RIA 2003). 
 
Table 8.  Annual recycling targets for obligated 
businesses  
 2004 2005 2006 2007 2008 

Board 65% 66% 68% 69% 70% 

Glass 49% 55% 61% 66% 71% 

Alu-
minium 

26% 28% 30.5% 33% 35.5% 

Steel 52.5% 55% 58% 60% 61.5% 

Plastics 21.5% 22% 22.5% 23% 23.5% 

Wood 18% 18% 20% 20.5% 21% 
Source: Defra 2004 

 
In order to identify the types of packaging that 
are likely to present difficulties in meeting the 
2008 targets, the Advisory Committee on 
Packaging (ACP) identified the annual increase 
in tonnage required per material (Table 9).  
These estimates were made in 2003 before 
investigation of alleged fraud in the plastic and 
wood markets was completed.  The final column 
shows the amended tonnage required following 
publication of the results of the investigations. 
 

Table 9.  Additional waste packaging required to 
meet 2008 targets 

 
Material 

% 
increase 
required 

over 
2003 

 
Equivalent 

annual 
tonnes 

Amended 
equivalent 

annual 
tonnes 
(2004) 

Aluminium 100% 30,000 
Inc 

aluminium    
73,000

1
 

Glass 75% 600,000 578,000 

Paper 25% 550,000 Board    0 

Plastic 15% 70,000 146,000 

Steel 8% 40,000 
See 

aluminium 
Source:  Derived from ACP (advisory committee on 

packaging) 2003.  Final column from ENDS 356 p.26 
Notes: 1. The combined target for metal is 50% though 

there are separate business targets  

 

5.3.1 Method for comparing deposit return 
costs 

The description of the mix of policies used in the 
UK to achieve the recycling and recovery targets 
raises the issue of how to evaluate the net 
financial costs of a deposit return system.  In 
particular, should the costs be compared to that 
of achieving the same marginal increase in 
recycling through the PRN system, or to that of 
introducing additional kerbside recycling 
systems from households? For certain types of 
deposit return systems it may be more 
reasonable to compare the net financial costs 
with that of adding a new material, glass for 
example, to existing kerbside collection 
schemes. 
 
Since the costs associated with collection and 
sorting for recycling from households are 
distinct from the price of PRNs, it is 
unreasonable to compare any net financial costs 
arising from a deposit return system with 
projections in the costs of obtaining material 
specific PRNs.  The cost estimates published by 
Defra in November 2003 in a Regulatory Impact 
Assessment are based on a model of collection 
and transport cost data, not PRN prices.  There 
is as yet no relationship between the price for 
PRNs and the actual costs of recycling and 
recoverya. 
 
The costs used in the model for the Regulatory 
Impact Assessment are shown in Table 10. 

                                                           
a Annex A of the mini RIA (Regulatory Impact Assessment) published in 
November 2003 
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Table 10.  Cost estimates of collecting packaging waste, UK 
 Collection Sorting Transport Total (MSW) Total (C&I) 

Glass £20.70–24.70 £13.70 £3.30 £37.50-41.50 £37.50-41.50 

Paper £23 - 33 £23 £15 £47 - 57 £20 - 24 

Steel £43 - 67 £50 £15 £85 - 110 £21 – 28 

Aluminium £91 - 143 £381 £35 £300 - 350 £300 – 350 

Plastics £130 - 205 £316 £31 £340 - 410 £51 - 62 
Source:  Defra (RIA) 2003 Annex 1 of the supporting mini RIA 
Notes: MSW means municipal solid waste taken from Local Authorities.   

C&I means commercial and industrial waste from sources other than households. 

 
Much of this data is reliant upon estimates 
published in the RDC-PIRA study for the EC 
(European Commission) in May 2001a although 
it acknowledges data from other sources that 
conclude there are significantly higher costs for 
certain types of kerbside recycling systems.  
Estimates of the costs of collecting recyclable 
packaging from commercial and industrial 
sources have no published sources to support 
them.  However, because these cost estimates 
are significantly lower for steel and plastic, the 
use of these estimates in the model is highly 
likely to have caused an underestimate of the 
actual costs for some materials.  This is because 
of the associated data in the model for the 
proportion of each packaging material that is in 
commercial and industrial waste.  The model 
identifies that 37% of plastic packaging, and 29% 
of steel, is in commercial and industrial waste.  
As the model was designed to operate rationally 
to always identify the least cost source of each 
material, the 23.5% target for plastic could be 
delivered entirely from commercial and 
industrial sources.  For steel the first 27% of the 
61.5% target will have been estimated to come 
from the same low-cost source.  If the cost 
estimates are accurate no Local Authority 
recycling programme should collect plastics or, 
to a lesser extent, board.  Other sources dispute 
whether 37% of plastic waste is available in 
commercial and industrial wasteb.  Regardless of 
the exact proportion, the marginal costs of 
collecting this material should rise very 
significantly after large point sources of plastic 
transit packaging such as shrink wrap have been 
targeted.  This upward shift is not reflected in 

                                                           
a “Evaluation of costs and benefits for the achievement of reuse and 

recycling targets for different packaging materials in the frame of the 
packaging and packaging waste directive 94/62/EC” 

b Waste Watch quoting WRAP claim “three quarters of plastic packaging 
waste is from households” www.wastewatch.org.uk November 2004 

the range of costs £51 - £62 per tonne used in 
this otherwise excellent model. 
 
When we come to compare the costs of a 
deposit return system that may for example be 
targeted at plastics or steel, we do not consider 
it reasonable to compare the costs against the 
summary costs for all materials shown in the 
published RIA.  Since we have shown that Local 
Authorities are collecting 78% of the glass, 
plastic and metal packaging waste it is more 
appropriate to compare the costs with the 
(higher) costs of collection from households. 
 
Our reasoning is that few if any Local Authority 
recycling projects designed to target plastics and 
to a lesser extent cardboard and steel would 
survive a similar test of comparative worth. 
 

5.3.2 Projected compliance costs 

Subject to the discussion in Section 5.2 above, 
the expected costs of meeting the 2008 targets 
were published in November 2003 (Defra RIA 
2003), see Table 11. 
 
Table 11.  Full costs of compliance excluding 
revenues from material (incremental to 
business-as-usual) 

 2004 2005 2006 2007 2008 

Low 
(£m) 

112 138 164 189 202 

High 
(£m) 

131 162 191 219 234 

Source: table D1 page 17 “Overarching Regulatory Impact 
Assessment” Defra Nov 2003 

 
The full costs are shown here but are reduced in 
the impact assessment by the value of benefits 
(Table 12) such as reduced CO2, avoided cost of 
landfill gate fees, the value of the recovered 
materials and an allowance of £2 per tonne for 

http://www.wastewatch.org.uk/
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the disamenity impacts of landfill such as smell 
and increased heavy goods traffic in rural areas.  
The full costs, reduced by a proportion of the 
benefits, will be met by a mixture of increased 
compliance fees for businesses and increased 
waste management budgets at Local 
Authorities.  The proportion that falls on 
business will be determined by the extent to 
which Local Authorities fund new waste 
management systems. 
 
Table 12.  Total benefits from compliance 

 2004 2005 2006 2007 2008 

Low 
(£m) 

22 35 43 52 58 

High 
(£m) 

75 102 122 143 157 

Source: table C1 page 16 “Overarching Regulatory Impact 
Assessment” Defra Nov 2003 

 
The existing policy mix is expected to deliver the 
necessary weight of packaging materials to meet 
the 2008 targets.  A mandatory deposit return 
system is not required: it may however present 
an additional mechanism that may compensate 
for some of the shortcomings in the existing 
policy mix.  The main shortcomings of the 
existing system are: 

 Light weight packaging materials, 
specifically plastic containers, cartons and 
cans, are not prioritised by Local Authority 
recycling systems 

 Consumers are not encouraged to adapt 
their choices and behaviour to less 
resource intensive options 

 Only weak market signals are directed to 
producers to minimise packaging. 

 
Forum for the Future published a report in 
October 2004 highlighting the perverse 
incentives provided to Local Authorities to 
collect heavy materials for recycling in order to 
achieve their recycling targetsa.  Such 
observations reflect the necessary adaptive 
behaviour of national policy makers to European 
Directives that are framed by weight-based 
targets.  Nevertheless, that resource-intensive 
materials such as aluminium and plastic are 
largely ignored in favour of biodegradable 
wastes is an observable fact arising from the 
existing policy mix.  The material specific targets 
go some way to addressing this shortcoming.  

                                                           
a As reported by letsrecycle.com 13.10.04 

The Forum for the Future report might best be 
interpreted as a call for higher recycling targets 
for light weight materials. 
 
The existing policy mix seeks to encourage a 
change in consumer behaviour only to the 
extent that a kerbside recycling service presents 
an opportunity to participate in sorting waste 
for recycling.  At best, this is an “end of pipe” 
activity and does not engage the consumer in 
choosing to refill beverage containers, purchase 
water filters and concentrated drinks in 
preference to containerised beverages or 
reduce litter.  Whether one or all of these 
choices is more or less resource intensive is a 
matter for debate. 
 
There are powerful market incentives in place 
outside of the Packaging Waste Regulations to 
encourage the light-weighting of packaging 
materials.  The Packaging Federation for 
example has identified weight savings of 5.1% 
over the period 1997 to 2002b in beverage 
containers alone by reducing the gauge of 
containers.  These existing incentives are mildly 
supported by the potential savings in 
compliance costs by using less packaging, 
although when compared to the material cost 
savings available such benefits are negligible. 
 
Compared to the average German and Danish 
consumer, UK consumers appear to consume 
between 565,000 and 655,000 tonnes more 
glass, plastic and cans each year.  A suitably 
designed DRS could address some of these 
shortcomings without undermining the mix of 
policies that to date have proven successful. 
 

5.4  UK packaging and beverage 
demand 

Our European case study review of waste 
management policies relating to containers, in 
particular beverage containers, highlighted that 
in Germany, Netherlands and Denmark, the 
reduction of waste generated by consumer 
packaging (known also as primary or sales 
packaging) has been given a high priority for 
policy intervention.  Less attention has been 
paid to transit packaging (known also as tertiary 
or secondary packaging).  Transit packaging 

                                                           
b Reported by Ian Dent of the Packaging Federation using data supplied 
by Packaging Data Warehouse 
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represents approximately 50% of all packaging 
materials sold into advanced economies. 
 
This policy focus on sales packaging, and in 
particular beverage sales packaging, raises 
questions about which environmental and even 
social objectives are being pursued.  Before 
considering these objectives, if a similar focus is 
to be followed in the UK, questions arise over 
any national differences in the type of beverage 
consumed and the method of consumption.   
 

5.4.1 Packaging demand 

The per capita demand for various packaging 
materials differs considerably between 
European countries (Tables 13 to 17).  Danish 
data are also presented so that a comparison 
can be made between whether it is used for 
sales or transit purposes (Table 16). 
 
Table 13.  Packaging demand in the UK (2003) 
Packaging 
material

1
 

‘000 tonnes Kg per capita
2
 

Aluminium 128 2 

Glass 2,191 37 

Other 25 0.4 

Paper 3,726 63 

Plastic 1,792 30 

Steel 685 12 

Wood 1,404 24 

Total 9,950 167 
Source:  Derived from figures and growth rates in material 
specific text and flow charts in Ch.1 of ACP Task Force Nov01.   
Notes: 1. Wood figures revised by Timcon 2003.  Steel 
includes 11,500 tonnes of small containers used for hazardous 
packaging and excluded from ACP report.  “Other” figures 
revised by Defra in May 2003 to bring obligated/as percentage 
of total into line with other materials. 

2.  Population of 59.5 million from Economist  

 
Table 14.  Packaging demand in Germany  
Packaging 
material 

‘000 tonnes Kg per capita 

Aluminium 65 0.8 

Glass 3,471 42.3 

Other 1,031 12.6 

Paper/card 5,878 71.7 

Plastic 1,878 22.9 

Tinplate 441 5.4 

Wood/cork 2,352 28.7 

Total 15,116 184.3 
Source: GVM October 2002 

 

Table 15.  Packaging demand in Denmark  
Packaging 
material 

‘000 tonnes Kg per capita 

Aluminium 8 1.5 

Glass 184 34.7 

Other 3 0.6 

Paper/card 488 92.1 

Plastic 150 28.3 

Tinplate 35 6.6 

Wood/Cork 164 31.0 

Total 1,032 194.8 
Source: Emballageforsyningen i Danmark 2001 LOGISYS A/S 
2003 section 5 

 
Table 16.  Packaging materials (by function) in 
Denmark (‘000 tonnes) 
Packaging 
Material 

Sales 
packaging 

Transport 
packaging 

TOTAL 

Corrugated 
cardboard 

46.3 300.0 346.4 

Cardboard 79.7 10.6 90.2 

Paper 20.6 31.0 51.6 

Paper & 
board total 

146.6 341.5 488.2 

Glass 183.6 0.03 183.7 

PP 14.7 4.1 18.8 

PS 1.8 2.1 3.9 

EPS 2.3 1.1 3.4 

Plastic 
laminate 

1.9 Nil 1.9 

PET 5.1 0.9 6.0 

HDPE 9.5 13.8 23.3 

LDPE 42.4 49.6 92.1 

Other 
plastic 

0.6 0.6 1.2 

Plastics 
Total 

77.9 72.3 150.2 

Aluminium 7.6 0.1 7.8 

Tinplate 28.2 6.6 34.8 

Metal Total 35.8 6.8 42.6 

Textile  3.4 3.4 

Wood 0.8 163.6 164.4 

TOTAL 444.8 587.7 1032.5 

% split 43.1% 56.9% 100% 
Source: Emballageforsyningen i Danmark 2001 LOGISYS A/S 
2003 section 5 
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Table 17.  Summary packaging waste data   

 

Total 
packaging 

consumption 
(million 
tonnes) 

Sales 
packaging 

consumption 
(million 
tonnes) 

Total 
packaging 

consumption 
(kg per 
capita) 

Denmark 1.03 0.45 194.7 

Germany 15.12 7.25 184.3 

UK 9.95 n.a. 167.0 

Netherlands 2.58 1.43 162.3 
Notes: UK data are 2003: all others are 2001.  German data 
for 2002 was published as this study was being completed and 
showed almost no change on the previous year. 

 
Although Denmark and Germany use refillable 
containers extensively, the total consumption of 
packaging per person is higher than in the UK.  
Danes consume approximately 17% more 
packaging, Germans 10%.  The Dutch use 3% 
less packaging. 
 

5.4.2 Why is per capita packaging consumption 
lower in the UK? 

That UK consumption is less than that in 
Germany and Denmark is counter-intuitive given 
the extensive policy interventions in the arena 
of packaging use, specifically for beverages in 
Germany and Denmark.  Possible explanations 
for this difference are: 

 Packaging consumption is correlated with 
GDP 

 The type and weight of packaging is 
correlated with GDP and varies according 
to the main types of economic activity in a 
country 

 There are cultural differences in the type of 
beverage and other products consumed in 
each country 

 The way in which products, notably 
beverages, are consumed varies between 
countries. 

 
There is evidence to support each of these 
explanations.  The most notable difference is 
not the weight of packaging consumed but the 
type of packaging material used. 
 
GDP 
In the case studies we highlighted the 
correlation between GDP and packaging waste.  
We concluded that as the rate of growth in GDP 
slowed, packaging waste decreased at a slightly 
faster rate and that when the rate of GDP 

growth increased, packaging waste increased at 
a slightly faster rate.  Consequently, in an 
economy where the rate of GDP growth has 
been slowing, it would be premature to claim 
that policy interventions aimed at reducing 
demand for packaging have been successful 
until the rate of GDP growth begins to increase 
again. 
 
As there is a correlation between GDP and 
packaging demand, total packaging 
consumption may be correlated with GDP per 
person (Table 18).  The proposition is that, as 
personal wealth increases the number of 
transactions increases and that packaging is 
required for a proportion of these transactions. 
 
Table 18.  Packaging consumption vs GDP for 
studied countries 

 
Total packaging 

consumption 
(kg per capita) 

GDP 
($ per 

capita)
1
 

Denmark 194.7 30,290 

Germany 184.3 22,510 

UK 167.0 23,920 

Netherlands 162.3 23,860 
Notes: 1. Economist Intelligence Unit 2004 

 
As a broad indicator of the differences in 
packaging consumption, GDP per head fits well 
for Denmark, UK and the Netherlands but fails in 
the case of Germany where packaging 
consumption appears to be higher than the GDP 
per capita implies. 
 
Differences in economic activity 
Although the most developed European 
economies have a broadly similar structure, the 
differences may be sufficient to explain 
differences in demand for types of packaging 
material and overall packaging consumption.  
For example an economy will require far less 
packaging if banking, insurance and personal 
services form a larger proportion of GDP 
compared to manufacturing in another. 
 
A comparison of Gross Value Added (GVA), 
defined as output value at basic prices less 
intermediate consumption valued at purchase 
prices, is very similar to GDP but allows for a 
sector-by-sector comparison. 
 
Manufacturing represents 21% of total GVA in 
Denmark and the UK but 25% in Germany.  
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Wholesale and retail trade, hotels and 
restaurants, transport and communications on 
the other hand represents 24% of GVA in the 
UK, 22% in Denmark but 19% in Germany. 
 
Consequently, the comparative measure of 
packaging consumption per capita may be little 
more than a restatement of differences in 
economic activity and cultural preferences.  If 
the proportion of manufacturing, retail and 
other services in each country were identical it 
would be more likely that the impact of policy 
interventions to reduce packaging demand 
could be isolated and compared. 
 

Cultural differences in beverage choices 
For the purposes of establishing whether there 
are cultural differences in the consumption of 
commonly packaged products, the beverage 
market provides evidence that such differences 
exist.  There are marked differences in the 
consumption of various beverages.  Average per 
capita consumption of milk in Europe (Figure 4) 
is 75 litres but in Finland the consumption is 130 
litres compared to 49 litres in Germany.  Only 
the Italians and Austrians consume less at 48 
and 47 litres respectively.  On the other hand, 
German per capita consumption of carbonated 
water at 117 litres compares to only 12 litres in 
Finland and 8 litres in the Netherlands. 

 
Figure 4.  Milk consumption in European countries 

 
 
Figure 5.  Carbonated water consumption in European countries 
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Figure 6.  Beverage choices UK vs Germany 

 
Figure 7.  UK per capita beverage consumption in one way packs (2003) 

 
 
These choices at the national level have 
implications for the type of packaging that is 
used.  The consumption of beverage cans per 
capita for example is 129 in the UK and Ireland 
yet only 31 in Italy, 40 in Germany (until 2003 
when it fell to less than 10) and 52 in France. 
 
Figure 6 highlights the main differences 
between German and UK demand for 
beverages.  UK consumers much prefer hot 
drinks, notably tea, milk and concentrated fruit 

juices, compared to German preferences for 
carbonated water and beer.a 
 
The consumption of packaged beverages, 
excluding hot drinks, is broadly similar in both 
countries but consumer choices have important 
implications for the consumption of various 
packaging materials.  The UK preference for  

                                                           
a
 Comparative consumption data has been estimated using Canadean, 

Tetra Pak and AC Nielson data.  We believe that the dilutables 
consumption data for the UK is too high and that this explains the higher 
total consumption of beverages in the UK. 
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Figure 8.  German per capita beverage consumption in one way packs (2003) 

 
 
Figure 9.  Packaging demand, UK vs Denmark 
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from a tap but as affluence increases, a greater 
proportion of fluid is consumed in the form of 
prepared beverages.  In the UK, Joseph 
Schweppes began business in 1792 and 212 
years later the UK soft drinks industry 
manufactures 13,925 million litres of products 
with sales of £11.05 billion, including exports. 
 
Although the UK has largely abandoned the use 
of refillable beverage containers for sale to the 
take home market, some beverages continue to 
be delivered to consumers in a variety of 
reusable containers: beer served in pubs from 
kegs and washable glasses, still water from 
water coolers, dilutable concentrates within the 
on-trade, and doorstep deliveries of milk. 
 
German consumers have a wider choice of 
beverages in refillable containers and the 
proportion of beverages served in refillable 
packaging is far greater than in the UK (Figure 
8). 
 
The policy in Germany of encouraging refillable 
containers has been successful in reducing the 
demand for cans and one-way bottles formed 

from plastic and glass.  60% of beverage 
consumption excluding hot drinks is delivered to 
lip in something other than one-way containers 
in Germany, compared to approximately 35% in 
the UK. 
 
The evidence suggests that there are cultural 
differences in the way beverages are consumed 
and this has implications for the type of 
container and packaging material that is 
required.  Such differences may partly explain 
the wide variation in the type of packaging 
consumed in various European countries. 
 
5.4.3 National differences in demand for 
types of packaging materials 

Danes consume 47% more paper packaging than 
the average Briton and 31% more wood (Figure 
9).  Germans consume 15% more paper 
packaging and 21% more wood than do Britons 
(Figure 10).  However, because of the reliance 
on one-way containers, Britons consume 
considerably more tinplate, aluminium and 
plastic. 

 
Figure 10.  Packaging demand, UK vs Germany 
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In the absence of accurate data on the amounts 
of sales packaging supplied in the UK, these 
comparisons are made for the consumption of 
all packaging in each economy.  Comparisons at 
this level introduce factors unrelated to the 
consumption of beverages, food stuffs or similar 
packaged consumer products at which policies 
have been directed.  For example, an economy 
that has a higher proportion of manufacturing 
activities compared to services is likely to 
generate more transit packaging, mostly in the 
form of wood and paper. 
 
Nevertheless, in view of the focus on refilling in 
both Germany and Denmark, the negligible 
difference in the consumption of glass is 
noteworthy.  The difference in per capita 
consumption in glass between Denmark and the 
UK, when converted to annual glass 
consumption, is equivalent to approximately 
120,000 tonnes: less than 5% of the glass 
packaging consumed in the UK during 2003.  
Glass consumption in Germany is higher than in 
the UK. 
 
Setting aside wood and paper, we might 
conclude that the average Briton uses 11kg 
more packaging than a German and 9.5kg more 
than a Dane.  Assuming that the additional 
packaging materials of glass, tinplate, aluminium 
and plastic are required because of the 
preference for one-way containers in the UK, 
the additional consumption is equivalent to 
between 565,000 and 655,000 tonnes of mixed 
packaging annually.  This is equivalent to 5.5% 
to 6.5% of total waste packaging arising in the 
UK.  Although this is a crude method of 
estimating the difference in demand for 
packaging, it provides a broad indication of the 
potential to reduce demand for packaging by 
using similar policies to those used in Denmark 
and Germany. 
 
Germany and Denmark use mandatory deposit 
return systems for some beverage containers in 
order to reduce the demand for packaging 
materials used in one-way containers; glass, 
plastic, metals in particular.  An issue for this 
study is whether a similar mandatory system 
could deliver a reduction in packaging 
consumption equivalent to the 565,000 to 
655,000 tonnes implied by the data available 
from Germany and Denmark. 
 

In the following sections we consider the three 
main environmental policy objectives associated 
with the mandatory deposit return systems 
described in Annex I: 

 Increasing the use of refillable containers 
to reduce waste 

 Reducing the amount of litter  

 Increasing the amount of packaging waste 
recycled to meet recycling targets 

 

5.5 Using a mandatory DRS to 
increase the use of refillable 
containers to reduce waste 

5.5.1 Background and introduction 

In this section we analyse the packaging used for 
non-milk beverages in the UKa and conclude that 
a switch to the use of refillables for 34% of the 
containers sold would deliver a reduction in the 
amount of packaging used.  We have estimated 
that beverages are responsible for 
approximately 2.5 million tonnes of packaging 
waste and that this could be reduced to 1.73 
million tonnes.  However, achieving this 
objective confronts several major barriers. 
 
The refilling of sales packaging has been 
declining in the UK during at least the past two 
decades.  The ACP reported in 2004 that, in the 
beer and soft drinks markets, not more than 
2-4% of sales are currently in refillable bottles.  
The few remaining systems are slowly being 
replaced by one-way containers: Holsten, 
owned by Carlsberg, being the latest conversion 
to one-way containersb.  Doorstep milk 
deliveries in returnable glass bottles, 
representing approximately 20% of the fresh 
milk market, are declining at 3% annuallyc. 
 
The main reasons for the decline in use of 
refillable bottles are: 

 Innovative marketing extending to the 
design of previously standardised 
packaging 

 Larger scale bottling plants serving 
international markets 

 Less stable shopping patterns 

 Increased public liability risks. 

                                                           
a
 Milk is excluded in most jurisdictions on the grounds that it is a basic 

food. 
b Announced in June 2004 
c “Trends in Liquid Milk Market” using AC Nielson data 
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Table 19.  Survey of UK soft drink manufacturers and suppliers, 2004 

Operator 
Location 

Status Beverage/volume 
Estimated trip 

rate 
Estimated process 

loss 

AG Barr 
Cumbernauld 

Refilling 
Flavoured waters 750 

cc 
8 <1% 

Britvic Soft Drinks 
Leeds 

Refilling Mixers 125 cc   

Hartridges 
Hambledon 

Refilling Declined to comment 
Declined to 
comment 

Declined to 
comment 

Purity Soft Drinks 
Midlands 

Refilling 
1 litre, 330 ml and 

275 ml 
Unknown Unknown 

Tovali 
Wales 

Refilling Mineral waters   

Woodrows of 
Dunfermline 

Refilling 
Soft/carbonated 

waters 750 ml & 1l 
“High” Very little <1% 

AE Smith 
Jersey 

Ceased refilling    

Coca-Cola 
UK 

Ceased refilling    

Halls of Holywell Ceased refilling    

Highland Spring  Mineral waters   

Pepsico UK Ceased refilling    

Benjamin Shaw 
Huddersfield 

Ceased refilling  Unknown Unknown 

Tate-Smith 
Malton 

Ceased refilling    

Waters & Robson 
Morpeth 

Ceased Q1 ’03  
Up to 25 in 

1960s 
Significant, <4% 

Source: Amended and updated from British Soft Drinks Association (2004) 

 
Youngs, a regional brewer based in 
Wandsworth, London, is about to abandon 
refilling operations that have been operating for 
decades for light ale, extra light ale and Ramrod 
for two main reasonsa.   
The returned bottles contain 12% non-
returnable bottles from other brands that need 
to be removed and discarded. 
 
A further 3% is lost due to rejection on quality 
grounds (cracking and contamination) during 
the in-house sorting, cleaning and quality 
checking procedures, making the whole process 
more expensive and complex. 
 
In the face of these trends, some beverage 
fillers continue to operate a successful refilling 
operation.  Britvic based in Leeds, for example, 
has perhaps 100 million potentially returnable 
bottles within the on-trade and estimate that 

                                                           
a Telephone interview July 2004 

the average trip rate is between 6 and 7 (an 
estimate based on no reliable sources of data or 
methodology). 
 

5.5.2 Refilling operations in the UK 

The British Soft Drinks Association (BSDA) 
website provides listings of most soft drinks 
manufacturers and suppliers in the UK, 
conveniently categorised by multiple attributes 
including packaging type. 
 
We contacted all listed suppliers in order to 
determine whether these suppliers were indeed 
using refillable packaging, and of what sort, size 
and content.  If refilling had recently ceased, the 
most recent statistics on processing were used.  
We also sought general information about the 
state of the industry, refillers known to be 
absent from the BSDA list and knowledge of 
other products that were known to be refilled 
(Table 19). 
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The most visible system of refillable sales 
packaging is the traditional milk bottle.  Milk is 
still delivered in glass bottles by milkmen tied to 
a particular distributor/supplier, although 
increasingly milk is being packaged in composite 
cartons such as Tetra-Pak and plastic units, 
which are one-way.  Deliveries may also include 
fruit juices – commonly in the same refillables 
and from the same supplier – and mineral 
waters, which are now largely in PET and 
sourced from the dedicated suppliers, such as 
Waters & Robson and Highland Spring.  Purity 
Soft Drinks still supplies the returnable market.  
Notwithstanding the convenience of the milk 
delivery infrastructure, the proportion of 
refillables is falling in favour of one-way 
packaging. 
 
Milk  
Supply is dominated by three large operators: 

 Dairy Crest 

 ARLA Foods (was Express Dairies), Leeds 

 Co-op (CWS) Manchester; the major 
elements of which are Midlands Co-op, 
Birmingham and Associated Co-op 
Creameries, Leeds (HQ Fole, Derbys), now 
owned by Dairy Farmers of Britain 

We interviewed a representative of Express 
Dairies.  In their experience of operating two 
sorts of glass refillables – containing either 
sterilised or fresh milk – there is an apparent 
decline in the market of around 10-14% per 
year, with a geographic variation.  In the case of 
fresh milk in glass, the decline was attributed to: 

 Price compared to that in the supermarket 

 Convenience of delivery time (availability) 

 Instability of the doorstep franchise – an 
enduring relationship with a roundsman is 
required to support the operation. 

 
Sterilised milk in glass is largely sold through 
convenience stores and garages, mainly to the 
older demographic.  Accordingly, with the 
passing through of this clientele, the market is 
disappearing. 
 
Beer and ale 
Beer and ale has seen a large decline in refilling 
into glass bottles although, because of the 
prevalence of small, regional, real ale breweries, 
there is a retrenchment of activity into local 
supply/retail operations.  Most national/ 
international brands have ceased, or are about 
to cease, using refillable containers. 

 
Table 20.  Survey of UK milk suppliers, 2004 
Operator/ Location Status Estimated Trip Rate Estimated Process Loss 

ARLA / Liverpool, Nottingham Refilling glass 
9 for fresh glass 

4 for sterilised glass 
Very low 

Dairy Farmers of Britain / Fole, 
Blaydon T&W 

Refilling glass Unknown Unknown 

Dairy Crest / Fenstanton, London Refilling glass Unknown Unknown 

 
Table 21.  Survey of UK breweries, 2004 
Operator / Location Status Beverage/volume Est. Trip Rate Est. Process Loss 

Interbrew 
Refilling under 

contract to Young’s 
Undisclosed 

Several years ago  up to 
14 (excl in process loss) 

Unknown 

Coors 
Refilling under 

contract to Young’s 
Undisclosed Unknown Unknown 

Dunns Food & Drink / 
Glasgow 

Ceased refilling Contract beers   

Mann’s Brewery Refilling 
Brown Ale 275 ml 
Light Ale 275 ml 

“Old days” >20 < ½ % 

Young’s Brewery 
Refilling (soon to stop, 

as may contract 
refilling) 

Light Ale 275ml 
Ramrod 275 ml 

Extra Light 275 ml 
6 – 7 

3% reject 
12% tramp 

Marston’s Brewery Refilling Ales 275 ml Unknown Unknown 

Holden’s Brewery Refilling Ales 275 ml “Old days” 30-40 < ½ % 

Ridley’s Brewery Refilling Ales 275 ml Unknown Unknown 

Scottish-Courage 
Refilling (soon to 

cease?) 
Newcastle Brown 

550 ml 
Unknown Unknown 

Carlsberg-Tetley Ceased Q2 ‘04 Holsten Pils Unknown Unknown 
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5.5.3 AG Barr case study 

AG Barr plc is the UK's leading independent 
manufacturer of branded carbonated soft 
drinks.  This long-established company produces 
a large range of soft drinks including Irn-Bru, 
Tizer, D&B, and Orangina (produced under 
licence from Orangina's parent company, 
Pernod Ricard).  There are four production sites 
– at Cumbernauld, Mansfield, Atherton and 
Pitcox – supported by distribution centres 
covering the whole of the UK. 
 
At the Atherton production site they produce a 
variety of flavours in 330ml cans and Orangina 
in a distinctive company-specific bottle.  At 
Cumbernauld and Mansfield, soft drinks are 
produced in several sizes of PET bottle.  
Production of 250ml, 500ml and 2litre 
containers occurs at both Mansfield and 
Cumbernauld, with 1litre, 1.5litre and 3litre 
containers being exclusive to Mansfield.  At the 
Cumbernauld site, which opened in 1995, there 
is a 750ml Returnable Glass Bottle line that was 
the first new line to be installed in the UK for 
many years.  Barr are the biggest distributor of 
this pack format (Figure 11). 
 
Figure 11.  Distinctive refillable 750ml Barr 
bottle 

 
 
Findlays Spring Natural Mineral Water is a 
wholly owned subsidiary.  Findlays is a fully 
accredited, top grade exceptional mineral water 
with its source at the foot of the Lammermuir 
Hills, Pitcox near Edinburgh.  The production 
process is very similar across Barr’s four sites. 
 
Refillable markets 
AG Barr has been selling drinks in refillable glass 
bottles since its first trading days.  Glass bottle 
design has changed relatively little over the 
years – indeed it appears to be one of the 

hallmark features of the brand.  A variant bottle 
was produced during the war when labelling of 
goods was banned, and some of these 
occasionally return to the factory.  The most 
important recent change to the design has been 
to cater for tamper-proof capping and sealing, 
which requires an enhanced lip at the base of 
the thread to retain the cap extrusion that 
ruptures on opening.  Accordingly, an in-line 
detector is required on the bottle line to 
separate non-compliant old designs. 
 
The refillable line is the most profitable in the 
factory and, after a recent period of market 
decline, has now stabilised in production terms.  
Overall production has not decreased due to an 
offsetting expansion of non-returnable PET sales 
into UK and export supermarkets.  Some 
explanation of the profitability comes from 
there being a deposit of 20 pence on a 750ml 
litre bottle.  This money is reclaimed by the 
retailer in exchange for capped return bottles.  
Any shortfall in the supply of bottles is made up 
by new glass from United Glass at a per unit cost 
of approximately 12 pence. 
 
Market location for sales of Barr’s drink in 
refillables is largely in the middle belt of 
Scotland, although there is a significant retail 
further south into northern England.  Barr 
carries out its own distribution, which is 
integrated with the collection of empties from 
retail points including garages, local retail chains 
and corner shops.  The drinks have a high profile 
– almost a cult status – in Scotland, an aspect 
that is fostered and linked with the concept of 
glass reuse by recurrent advertising. 
 
As a result, Barr believes that it is achieving a 
return rate of at least 75% (note the discrepancy 
with the reported trip rate of 8).  This figure 
includes the replacement of old-style bottles, 
and tramp bottles from other manufacturers 
(which are anyway periodically exchanged on a 
like-for-like scheme).  In-process losses are less 
than 0.3%. 
 
Refill operations 
All bottles entering the factory – new or old – 
undergo essentially the same treatment process 
prior to filling.  The complete cycle from 
reception at the de-crating line to despatch 
takes 1 hour 20 minutes.  There is no 
warehousing, all product being taken straight to 
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transport for delivery to customers.  The 
installed bottle handling line is relatively new – 
the Cumbernauld plant is a recent development 
around five years old – and handles around 
70,000 cases per week each of 12 bottles.  Total 
throughput including new bottles is therefore in 
excess of 1 million bottles per week, which 
equates to over 7,000 bottles per hour at peak 
rates.  This is, therefore, a medium size facility. 
 
The installed facility is manufactured by Krones.  
Most equipment likely to be bought in the UK is 
made in Germany or Italy.  The cost of the line 
at £3-4 million installed is therefore at the high 
end of polled costs, but is reported to deliver 
exceptionally high reliability.  In addition, there 
are very sophisticated bottle checking systems 
that represent a significant proportion of the 
cost, perhaps 20-25%.  The line consists of: 

 Pallet accepting area (see Figure 12) 

 De-palletiser: where crates are taken off 
pallets 

 De-crating: where bottles are taken out of 
crates 

 Crate Washer: where empty crates are 
washed 

 Uncapper: where metal caps are taken off 
bottles 

 Flag checker: where bottles are checked for 
type conformity and thread damage 

 Washer: where bottles are washed, rinsed 
and dried, and labels removed 

 Inspector: where bottles are checked for 
contamination or damage 

 Filler, capper and labeller: where bottles 
are refilled and coded 

 Crater: where filled bottles are replaced in 
crates for distribution. 

 
A side benefit of the washing system is that it 
employs a caustic solution.  Adventitiously, this 
is used to neutralise production wastes, which 
are acidic, with a resultant reduction in waste 
treatment charges from the water treatment 
utility.  In addition, after a concerted waste 
minimisation initiative, over 98% of all 
packaging materials including cardboard, PET, 
PE, glass, aluminium caps and end-of-life crates 
are recovered, separated and sold for recycling. 
 

Figure 12.  Refillable bottles awaiting washing 

 
 
Transport and retailer incentives 
Barr report that as they operate their own 
transport system they are able to reverse haul 
returned bottles over the same footprint in 
which they deliver.  For example reverse haul is 
carried out as far north as Aberdeen, a distance 
of 135 miles (220 km) from the factory.  Some 
product is sold in England, supplied from a small 
plant in Atherton, but the return rate is lower as 
the social habits are less established. 
 
Retailers experience competitive advantages 
from accepting returnable bottles but also 
receive a package of undisclosed incentives 
from AG Barr related to sales and returns. 
 
Approximately 35% of product is sold in the 
refillable format and there are no plans to 
change the emphasis of the product marketing 
campaign such that the refilling aspect of the 
transaction is diminished.  During August 2004, 
the proportion of sales in refillables is reported 
to have increased significantly. 
 
The main features drawn from the AG Barr 
refilling operation are: 

 AG Barr marketing for Irn-Bru emphasises 
the virtues in returning their distinctive 
bottles for refilling.  It is used as a 
competitive advantage.   

 The deposit return system is not used for 
other products in the AG Barr range. 

 The value of the deposit (20p) exceeds the 
replacement value (12p) and the 
replacement value exceeds the cost of 
collection, sorting and cleaning (9p). 

 The 20p deposit represents both a 
purchasing barrier and a switching cost.  
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The barrier arises on the first transaction, 
thereafter the paid deposit represents a 
switching cost that provides an incentive 
for customers to continue to buy the Irn-
Bru product, in preference to competing 
beverages.   

 The market segment served is restricted to 
small convenience stores based in 
residential areas.  Large supermarkets do 
not cooperate with the returnable bottle 
system offered by Barr. 

 The switching cost advantages spill over to 
the convenience stores that accept back 
deposit paid bottles as competing 
supermarkets do not offer the service. 

 In a nearly static market, customers already 
have deposit paid bottles on which to 
receive refunds thereby making any further 
transactions effectively cost neutral.  The 
20p deposit does not make Irn-Bru appear 
less price competitive than other similar 
beverages.  The prospect of receiving cash 
back on the empty bottles represents the 
switching cost.   

 The habit of returning empty bottles is 
embedded in social behaviour. 

 
This transaction structure is appropriate for 
markets in which customers expect to return to 
the same or similar stores and are willing and 
able to accumulate their bottles. 
 
In a market in which competing products can be 
supplied in one-way containers, the deposit 
refund structure is easily undermined.  A short 
term campaign designed to reward customers 
for switching from the deposit product to the 
non-deposit product will succeed in converting a 
switching cost to a purchasing barrier.  Once a 
customer has received back the deposit value in 
the stock of empty bottles and invested the 
deposit in a competing product, for any future 
transactions the deposit represents an 
immediate price differential.  Irn-Bru, with its 
formidable regional reputation, can resist such 
competitive efforts.  This would be much less 
likely for beverages that offer less 
differentiation. 
 
The commercial success of AG Barr, partly 
under-pinned by using their own deposit refund 
system, has not been imitated by any of the 
large number of regionally scaled market 
entrants to the UK beverage market.  Nor is it 

likely to be.  The barriers to establishing a new 
deposit return system for a new beverage are 
formidable.  These include additional capital 
costs for the quality control and refilling lines of 
approximately £2 million for a 35,000 bph plant, 
resistance from many retailers and greater 
complexity in the overall operation.  Set against 
these barriers are potential savings in packaging 
costs and perhaps greater customer loyalty.  As 
we have highlighted, unless the product has a 
strong brand value, competitors could test the 
value of loyalty by offering incentives to switch 
thereby converting the deposit refund 
mechanism to a barrier when building market 
share. 
 
If these formidable market barriers could be 
addressed by policy intervention the question 
arises whether such an intervention to increase 
the use of refillable containers would in any case 
deliver environmental advantages.  This issue 
has been investigated extensively in a number 
of European LCA studies. 
 

5.5.4 LCA studies of refillable containers 

In June 2004 EUROPEN published a study 
prepared by consultants URS (EUROPEN 2004)a.  
The study concluded that LCAs published from 
1993 to 2003 investigating the environmental 
merits of refilling beverage containers had not 
identified distinguishable benefits from using 
refillable containers compared to one-way 
containers. 
 
A comprehensive review of the LCA evidence is 
currently being undertaken by PIRA on behalf of 
the European Commission and this study is due 
to be published in 2005. 
 
LCA methodology has improved since the 
earliest studies and although the results have 
sometimes been contradictory, the studies have 
highlighted the main sensitivities and broad 
parameters in which comparisons between 
types of packaging can be made. 
 
The most recent study (IFEU 2004) investigated 
the differences between one-way PET and 
refillable glass bottles in Germany.  The study 
was led by Professor Walter Kloppfer and 
concluded that “without doubt one-way PET 

                                                           
a Europen 2004 
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bottles are as ecologically favourable as 
refillable glass under non-deposit 

circumstances” a. 
 
This conclusion is not transferable to the UK as 
the LCA was highly sensitive to the efficacy of 
waste management systems: specifically the 
39% collection rate for PET bottles under the 
DSD system in Germany and the recycling of this 
waste PET within Germany. 
 
As all LCA studies have highlighted that amongst 
other factors, the average trip rate for refillable 
bottles, transport distances and waste 
management systems largely determine the 
outcome, results of LCA studies in other 
European countries provide no reliable guide for 
policy in the UK. 
 
LCA studies of refillable containers are sensitive 
to assumptions about the average number of 
trips each container is expected to make before 
being discarded either within the quality control 
system of a refilling collection and washing 
process or by consumers not redeeming 
deposits. 
 
Since UK consumers have so comprehensively 
abandoned shopping patterns that include the 
return of containers for refilling, it would be 
wholly unrealistic to transfer average trip rate 
data from Denmark or Germany either for 
specific products such as beer or water, or more 
generally.  Obtaining accurate data on this key 
issue has in any case not been easy during this 
study.  The methods for calculating average trip 
numbers for use in LCA studies are 
unsatisfactory and reliant upon anecdotal 
evidence from one or two product-specific 
examples. 
 

5.5.5 Impact on waste from increased use 
of refillable containers 

Compared to Denmark and Germany, we 
estimated that the UK uses between 565,000 
and 655,000 tonnes more plastic, tinplate, 
aluminium and glass, possibly because of the 
preference for one-way containers.  This 
represents not more than 5.5% to 6.5% of total 
waste packaging arising in the UK. 
 

                                                           
a IFEU 2004 

The environmental objective we are 
investigating is whether the use of refillable 
containers, brought about by the use of a 
mandatory deposit return system, would reduce 
the amount of waste generated.  Returnable 
glass and plastic beverage containers are 
heavier than one-trip containers: from weight 
evidence we estimate by approximately 20%.  
There may also be a trend toward the use of 
heavier glass containers instead of cartons or 
cans if fillers were compelled to switch to 
refilling.  In practice we show in this section that 
glass- and plastic-fillers would be the first to 
switch to refilling and that can- and carton-users 
would be the last to switch because they have 
significantly higher capital costs when switching. 
 
In Annex II we have prepared a schedule of the 
packaging used by each type of containerised 
beverage, excluding milk and hot drinks.  Based 
on this schedule, we have estimated that the 
following amounts of primary packaging waste 
are generated by this sector of the beverages 
industry (Table 22): 
 
Table 22.  Primary (sales) packaging waste 
estimated to arise from UK beverage sales, 
excluding milk (‘000 tonnes) 

Material 
Beverage 

container waste 
(our estimates) 

Total packaging 
waste 

(Defra 2004) 

Glass 2,061 2,191 

Plastic 182 1,846 

Cans 201 833 

Cartons 54 n.a. 

Other Packaging 
Materials 

 5,138 

Total 2,498 10,008 
Source: Beverage “primary” packaging materials from Oakdene 
Hollins schedules based on sales of beverages.  Total Packaging 
from Defra 2004. 

 
Our beverage sector estimates were built from 
the bottom up.  That is, from beverage sales 
data and average weights for each type of 
container.  We circulated the summary data to 
industry representatives in each sector to check 
whether they are reasonable.  The plastic data 
was thought to be perhaps 18,000 tonnes too 
low, the glass data a little too high, the cartons 
data perhaps 20,000 tonnes too high, the can 
data reasonably accurate.  The Packaging 
Federation, working with the Packaging Data 
Warehouse, analysed the weight of packaging 
used in the beverage sector for the period 1997 
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to 2002.  For 2002 the Federation estimated 
that 1.16 million tonnes of packaging was 
generated in the carbonates, dilutables, fruit 
juices and drinks, waters and functional drinks 
sectors.  Adding this to our alcohol-containing 
beverages data of 1.9 million tonnes implies a 
total beverage sector waste of 3.03 million 
tonnes.  This estimate is larger than our own but 
the definitions used for each sector vary and this 
may explain some of the difference.  For 
example, there are thirteen packaging formats 
used in the water sector alone, each with their 
own average weight and market share.  We 
have not sought to resolve these variations but 
have noted that our own estimates, tested with 
market operators, may represent a considerable 
underestimate of the actual amount of beverage 
derived packaging waste. 
 
The data was used to calculate the reduction in 
waste that would follow a switch to refillables 
under various scenarios.  Such estimates are 
useful only to the extent that they establish 
what the potential for waste reductions might 
be.  They do not constitute a market forecast of 
any sort. 
 
Forecasting the impact on waste generation 
following a policy intervention to introduce a 
deposit refund system is not something that can 
be done with any reasonable degree of 
accuracy.  There are three main uncertainties: 

 The extent to which any particular 
beverage product will be switched into 
refillable containers 

 Of those that are switched into refillable 
containers, the proportion that will use 
refillable PET containers and those that 
prefer refillable glass containers 

 The average trip rate for each type of 
refillable container. 

 
The scenarios are shown in Annex 2. 
 
In scenarios 1 and 3 we tested the waste impact 
of a 30% (by unit) switch to either glass refillable 
bottles or PET refillables.  In all scenarios, wine 
was excluded on the grounds that almost all of 
the 1.7 billion wine bottles consumed are 
imported and could not economically be 
returned for refilling. 
 
Assuming that the deposit system is designed to 
specifically encourage a switch to refillables, as 

in Germany, the extent to which each beverage 
is switched depends on numerous non-financial 
factorsa.  Nevertheless, for the purposes of 
testing the possible outcomes we have assumed 
that those using PET would switch to refillable 
PET and those using glass would switch to 
refillable glass.  For reasons detailed later in this 
section, those filling in cans and cartons were 
assumed not to switch at all for scenarios 
involving a 30% market conversion. 
 
The scenarios test various assumptions.  For 
example, the use of glass refillables would 
generate a larger weight saving than the use of 
PET refillables if it is reasonable to accept that 
glass refillers would switch to glass refillables 
before those using plastic containers. 
 
Table 23.  Reduction in primary packaging waste 
if 30% switch to glass refillable packaging and 
the average trip rate is 5 

 
Units 
sold 

(millions) 

Average 
weight 

(<1litre) 

Average 
weight 

(> 1 
litre) 

Change in 
waste 

generated 
(tonnes) 

Glass 
(excl 
wine) 

4843 220g 380g -734,000 

Plastic 5082 27g 43g -61,000 

Cans 8142 20g  0 

Cartons 2176 15g  0 

Total 20243   -795,000 
Scenario 1 See Annex II 

 
Scenario 9 is based on an average of 5 trips per 
container, a 70% conversion of lines filling in 
glass and plastic and a nil conversion of those 
filling in cans and cartons.  Wine and milk are 
excluded.  In these circumstances the reduction 
in the weight of packaging waste is over 773,000 
tonnes. 
 
This estimate is larger than the comparable 
reduction of 565,000 and 655,000 tonnes that 
would follow if the UK had beverage 
consumption patterns and policies similar to 
those in Germany and Denmark.  Because of the 
assumptions made in the scenarios, there would 
be no reduction in cans and carton use and most 

                                                           
a
 These considerations are usually product-specific.  An excellent 

description of the technical issues can be found in “Handbook of 
Beverage Packaging” Edited by GA Giles 1999.  Marketing issues are 
equally complex and specific to each beverage.  Trade press including 
“Food and Beverage International” is an excellent source of insights to 
the concerns of marketers. 
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of saving would be derived from the glass 
sector. 
 
We can conclude that refilling could deliver 
large-scale reductions in packaging waste.  If this 
is the policy objective, there will be costs 
associated with converting filling lines. 
 

5.5.6 Costs of reinstalling returnable bottle 
systems 

Assuming that a policy could be agreed within 
all four countries of the UK, a policy intervention 
requiring conversion to refillable containers will 
impose capital investment costs on the 
beverage and retail sectors.  It will also have 
secondary impacts on the transport, waste 
collection and recycling sectors.  Our focus is to 
estimate the capital investment required within 
the first 12 months to respond to the 
requirement for refilling.  The capital investment 
may subsequently reduce operating costs by 
reducing the cost of purchasing new packaging 
and thereby have a positive financial rate of 
return.  Estimating any financial rate of return is 
sensitive to the average trip rate and the market 
responses to the new deposit return instrument.  
In some cases, market share might be increased 
as a direct result of the investment; in others, 
market share might be lost. 
 
A mandatory deposit return instrument would 
not of itself force any beverage producer to use 
refillable containers.  Depending upon its 
design, it would merely create a pool of 
returned containers that could be either 
returned for washing and refilling or sent for 
recycling or disposal. 
 
Some beverage manufacturers would recognise 
this as an opportunity to reduce costs, others 
would not. 
The ACP ReUse Panel prepared an estimate of 
the cost to the sector of an enforced 100% 
conversion to refillables.  The British Soft Drinks 
Association for the ACP estimated the costs of 
converting all production facilities and the 
supply chain as in the range £4,025million to 
£7,125million.  In practice, there are in any case 
technical and commercial constraints on such a 
complete conversion: canned beer containing 
widgets being just one example. 
 

Table 24.  ACP (ReUse Panel) estimates of 
capital costs in converting to refillables 

Investment Required Cost Estimate 
(£ million) Convert/renew 160–250 

production lines at £15-£20m 
£2,400- £5,000 

20-30 new soft drink 
manufacturing sites at £20-
£30m 

£400 - £900 

Deposit collection systems at 
100,000 outlets at £10,000 

£1,000 

Transport 250 HGVs at 
£100,000 

£25 

Secondary packaging crates 
100 million at £2 

£200 

TOTAL £4,025 - £7,125 
Source: British Soft Drinks Association (unpublished) 2004 

 
Differential capital costs 
Once a deposit return system began to deliver 
large quantities of returned containers to either 
licensed depots or retailers or both, some 
beverage manufacturers would view these 
containers as a potential resource.  Others 
would see only mixed and unhygienic waste. 
 
The main factors that would determine which 
beverage manufacturers would first convert to 
using refillable containers are the existing 
packaging forms and scale of distribution.  In 
general, the lowest cost of conversion will be for 
those filling in glass for a local market, having 
only recently converted from refillables to one-
way glass containers. 
The structure of the UK beverage industry is 
such that there are very few local-scale glass 
fillers and rather more local-scale PET fillers, 
mostly filling spring water.  The industry has 
largely consolidated into larger scale plants 
serving regional, national and international 
markets.  In the beer filling sector, 77% of beer 
filling is undertaken in five large-scale plants in 
central England: a distinctly different structure 
to that in Germany where there are many more 
local brewersa. 
 
Investment costs 
A schematic process flow of a typical glass bottle 
filling plant using refillables is shown in Figure 
14. 
 
The schematic process diagram for PET, cans 
and cartons will be distinctly different, but the 
purpose in setting out this schematic is to 
identify which elements need to be added or 
removed in the event of a switch to using 
refillable containers. 
 

                                                           
a Provided by the Glass sector to the ACP ReUse Panel August 2004 



  

36  For Defra 

 
Figure 13.  Differential capital investment costs for refillable conversion 

 
 
Figure 14.  Glass filling plant using refillables, schematic 

 
 
For some of those filling in glass the conversion 
costs would be not more than installing a 
depalletiser, decrater, quality inspection unit 
and high-temperature wash.  The associated 
costs of boiler installation and adaptations to 
the production area could, in some cases, add a 
further 30% to the capital cost.  We estimate 
that the minimum capital investment cost for a 
conversion from one-way glass to refillable glass 

would be £2million to £3million.  AG Barr 
estimates the capital costs for a refilling line 
with a capacity of 30-40,000 bottles per hour to 
be £3million, Youngs’ brewery in London 
estimates the cost at £750,000 for equipment 
designed to handle depalletising, washing, 
drying and stacking processes with a similar 
capacity.  This represents the minimum cost; for 
those lines that require new boilers, plumbing, 
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drainage and effluent treatment and new space 
into which the cleaning area is to be built, the 
investment will rise to between £5 and £10 
million. 
 
For those filling PET the conversion costs would 
be greater.  Most beverage fillers using PET 
manufacture their own containers on or 
adjacent to their filling plants.  PET pre-forms 
are bought in or in some cases pelletised resin is 
the feedstock, supplied from a small number of 
manufacturers such as Basell and Dow (Europe).  
The PET pre-forms, costing £30 per 1000 for 1 
litre 36g bottles, are injection moulded then 
reheated and blow moulded into the required 
container shape (Figure 15).  The manufacturing 
process, unlike glass, can be scaled down for 
small beverage producers and still remain 
commercially economic.  Nevertheless, the 
process is complex and requires careful control 
over temperatures to avoid mould growth and 
distortions in the final product.  Associated 
equipment includes infra-red heaters, resin 
driers, mould chillers and air compressors. 
 
Figure 15.  PET injection moulding equipment 

 
 
Suppliers of this equipment include Husky and 
Netsatl.  Five- or six-year-old equipment is 
available second hand at very modest prices as 
improvements to new equipment are being 
made frequently, driving down costs and 
reducing the thickness of the container walls.  
Chinese-sourced equipment from IMM is 
available at prices that are typically 25% below 
Husky prices.  Small scale manufactures are able 
to buy blow moulding machines using a smaller 
number of cavities thereby manufacturing a few 
hundred bottles per hour.  Injection moulds are 
typically £750 each and need to be replaced 
after 2.5 million shots.  It is the ability to design 

low cost differentiated container designs that 
makes PET container use especially attractive to 
small scale beverage manufacturers.  Large-
scale glass container makers confront 
disadvantages from the cost of transport to 
inflexible manufacturing systems. 
 
In the event that a PET filler were to switch to 
refillable bottles, new injection moulds would 
be required but the scale of the associated 
equipment could be reduced.  The footprint 
would be much the same.  Space would be 
required for the receiving, depalletising, 
cleaning and quality control of the returnable 
PET containers.  We have no reliable UK costs 
but expect the receiving and washing 
equipment costs to be similar to glass.  The 
treatment of the bottle forming equipment will 
vary, but as reinvestment is typically occurring 
on a five year cycle, we would expect a switch to 
occur over this period, except where there is 
insufficient space. 
 
The main additional cost for PET based fillers 
when converting, compared to glass, is that of 
additional space for the storage of returned 
containers.  A batch of 100,000 pre-forms for 1 
litre bottles weighs approximately 3.5 tonnes 
and occupies a very small area of warehouse 
spacea.  Assuming that 100,000 bottles would 
feed production for 10 hours, the equivalent 
inventory of 100,000 returned PET containers in 
crates would occupy an area of at least 125 m2 
(using 1 litre PET bottles, crated and stacked 4 
high).  The build costs for the additional storage 
space would be £40 to £45 per sq.ft.  (£450/m2) 
for industrial buildings, and in most cases the 
extension would be on adjacent land that may 
already be owned or leased.  Inventory for one 
day of production at a plant producing 35,000 
bottles per hour on a single line would require 
an extension that would cost in the region of 
£0.5 million excluding land value.  New boiler 
facilities, drainage and services would in all 
cases be required. 
 
In practice, fillers that convert may reduce the 
inventory levels to a few hours and make up any 
variation by manufacturing new refillable 
bottles.  Nevertheless, this need for additional 
storage space and the footprint for the crate 
and bottle washing facilities would make the 

                                                           
a
 A pre-form is the size of a coin 
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conversion for PET fillers comparatively more 
costly than for those filling glass. 
 
There are no refillable cans or cartons.  If lines 
using cans or cartons need to be converted to 
refillables the entire line would need to be sold 
and replaced with new equipment.  The cost of 
replacement for a standard 50,000 bph line 
would be £20 to £24milliona.  Associated 
storage, washing and sorting facilities would add 
a further £2 to £3 million. 
 
Table 25.  Capital investment to achieve a 30% 
conversion to refillable containers 

Existing 
filling 
lines 

Proportion 
of capacity  
converting 

Lines 
(30% of 
filling 

capacity) 

Conversion 
costs per 

line 
(£ million) 

Costs 
(£ 

million) 

Glass 90% 17 7 119 

Plastic 35% 7 9 63 

Cans 0% 0 28 0 

Cartons 0% 0 28 0 

TOTAL  24  £182m 
Assumptions: 20.2 billion containers consumed excluding wine 
bottles, produced in a “standardised” plant manufacturing 252 
million units annually, i.e. 80 filling lines.  The actual number of 
filling lines is larger, estimated to be 160.  This would increase 
the estimated capital investment to £250 million or more if 
conditions were similar in smaller plants. 

 
In these circumstances, 117 million containers 
would need to be recovered from consumers 
each week and returned to the appropriate 
beverage fillers.  The collection infrastructure to 
capture this flow of (mostly glass bottles) would 
require an investment in storage and receiving 
systems.  In most international deposit return 
systems smaller stores are usually excluded.  
Where smaller retailers take part in collection 
and deposit refund, the additional transaction, 
storage and administrative costs are typically 
reimbursed through a handling fee of 0.4p to 
0.6p per item.  Greatest costs would be incurred 
at 7,000 multiple grocers where investment in 
new collection systems would be necessary and 
this may include Tomra-style systems at a cost 
of £10,000 per machine.  Space currently given 
to recycling would likely be converted to secure 
storage for redeemed containers.  The capital 
costs at these larger retailers are likely to be 
£30,000 to £60,000 depending on the extent of 
the market switch to refillable containers versus 
deposit bearing one-way containers returned 

                                                           
a
 The most recent (beer) bottling plant investment was opened in July 

2004 by Scottish Courage at Tadcaster.  The investment in the 50,000 
bottles per hour plant was reported to be £24 million. 

for recycling.  On average each store would 
need to handle 15,000 to 20,000 container 
refunds each week. 
 
Many large retailers would object to the 
conversion of space from car parking or retailing 
to returnable bottle storage as land has typically 
been acquired at a premium price due to 
planning restrictions on development. 
 
Although additional transport would be required 
to return refillable containers for washing and 
refilling, it is unlikely that the impact on the 
transport sector of the net additional demand 
would be sufficient to require investment in 
new vehicles. 
 
Table 26.  Estimate of capital investment 
required in response to a 30% switch to refillable 
containers in the beverage sector 

Capital Investment Required 
Cost Estimate  

(£ m) 

Convert/renew 24 production lines £182 

Deposit collection systems at 7,000 
outlets at £30-£50,000 each 

£210-£350 

Secondary packaging crates 50 
million at £2 

£100 

TOTAL £492 - £632 

 
Our estimate of the capital investment required 
in refillable container lines and in retailer 
collection systems of £492 million to £632 
million will generate benefits in terms of 
reduced packaging and waste management 
costs.  Many of these benefits will arise for 
organisations other than those making the 
capital investment, waste collection and 
disposal authorities in particular. 
 
If the outcome is a reduction in waste one-way 
packaging similar to that in Germany and 
Denmark of 565,000 to 655,000 tonnes, the 
capital investment would be equivalent to £870 
to £960 per tonne.  A 30% conversion to 
refillables delivers a significantly higher impact 
even assuming an average trip rate of five.  
These are shown in the scenarios in Annex II.  If 
these investment costs are broadly acceptable 
when compared to the policy goal of reducing 
annual packaging waste, the issue is whether a 
mandatory deposit return system would 
successfully force beverage manufacturers and 
retailers to make this investment. 
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5.5.7 Would beverage fillers switch to refillables? 

A deposit return system would not of itself 
compel a beverage manufacturer to switch to 
refillables.  It merely establishes a mechanism 
by which containers could be returned. 
 
For those filling in glass and serving a local 
market, the cost savings could be large, yet 
uncertain.  Glass bottles cost £75 per 1000 
delivered.  33cl beer bottles cost £60 per 1000 
and 1 litre bottles £130 per 1000.  If the bottles 
are “decorated” a further £25 to £35 per 1000 
can be added. 
 
The cost of recovering glass containers from a 
deposit refunding location not more than 
100km from the filling plant would be not more 
than 1.5p per containera.  The operating costs 
for the cleaning and inspection equipment, 
based on costs from 1998 Coca Cola plants in 
East Kilbride and Sidcup, would be less than 0.6p 
per container, allowing for a 15% rejection for 
contrary containers. 
 
A potential cost saving is available of between 
5p and 6p per container.  In a plant filling 35,000 
bottles per hour, the cost saving would be of the 
order of £10 million on a budget for new one-
way glass bottles of £15 million.  In this near-
perfect world, an investment in storage and 
cleaning equipment of up to £10 million would 
have a pay back of 12 months. 
 
In the PET sector the cost of a new bottle is less 
clear as manufacture takes place at the point of 
filling, often from bought in pre-forms or, for 
the larger manufacturers, purchase of pellets.  
The costs of manufacture will thereby vary in-
house.  Pre-forms for 1litre bottles are available 
at 2.5p to 3p per container; if bought in bulk, 
assuming in-house blowing and forming costs 
are 1.5p per container, a comparative price of 
4p to 4.5p per container would be a reasonable 
estimate.  Assuming similar transport and 
washing costs to glass, potential savings of £5 
million would be available against a budget for 
new stock of £9.5 million.  Although the 
investment costs would be greater, a £10 million 
investment with a pay back of 2 years would be 
marginal but worthy of consideration. 

                                                           
a
 Transport costs are £1.35 per mile and a vehicle carries 20,000 empty 

bottles in crates.  (Road Haulage Association 2003) 

For can and carton makers, the investment costs 
of at least £20 million simply make the 
conversion uneconomic until the entire plant is 
due for a refit.  For can and carton fillers, a 
switch to refillables would be driven by 
something other than cost savings. 
 
Even though there are potentially large cost 
savings available to individual fillers from the 
use of refillable containers, they are generally 
ignored for wider commercial issues. 
 
During the study we interviewed Paul Smith 
from Coca Cola Enterprises (CCE).  Refillables 
were finally abandoned in 2002, for compelling 
reasons unrelated to the cost savings from using 
refillables.  CCE and Britvic together supplied 2.5 
billion litres of soft drinks into a soft drinks 
sector of 10.5 billion litres: 24% of the UK 
market.  The rapid growth in the sector has 
attracted competitors.  Competition to 
differentiate products has extended into 
packaging to such a degree that hundreds of 
packaging formats are being used to supply ever 
smaller segments of the market.  Packaging 
frequently changes both to establish a new 
format and to respond to a successful 
competitor format.  In this environment, 
refillables have a major drawback: they 
constrain the switch to new packaging forms.  
An option is to target a DRS on products that are 
less sensitive to changes in packaging.  However, 
identifying which products should be included 
would be practically impossible.  Stout might be 
sold in packaging that has barely changed in 
many years but it might reasonably be argued 
that this product and any others on the list will 
be the next targets for a change in packaging 
format. 
 
The explosion in the number of packaging forms 
has a further consequence.  If a mandatory 
deposit return system is placed on beverage 
containers, every type will be returned.  
Refillables would need to be separated from the 
one-way containers used by those companies 
that chose not to invest.  In many cases sorting 
would not be simple as the containers would 
appear very similar. 
 
As in Germany, Denmark and elsewhere, there 
would be an incentive over time for refillable 
containers to become standardised enabling 
them to be used by different manufacturers.  
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However CCE report that, for the time being, the 
UK consumer responds quickly and positively to 
innovative packaging designs.  It is this activity 
that drives sales upwards and overwhelms the 
cost saving case for using refillable containers.  
Each competitor fears being left with a 
standardised refillable format as sales increase 
for another product in a novel one-way package. 
 
It is this environment of intense product 
differentiation linked to the consumer’s 
apparent wish to be associated with it, which 
causes us to conclude that even if a mandatory 
deposit refund system were introduced, the 
switch to refillables by those seeking to exploit 
the cost savings would be limited. 
The market structure in beer filling and soft 
drinks is such that there will, in practice, be very 
few local or regional fillers that would switch.  
Without the support of national-scale beer and 
soft drink fillers, the implementation of a 
deposit return system may simply encourage 
the return of on-way containers for recycling, 
confounding the objective of encouraging waste 
reduction through refilling. 
 

5.5.8 Competition issues 

There is extensive literature on the competition 
issues that have arisen within the EU following 
the imposition of mandatory deposit return 
systems for beverage containers by member 
states. 
 
In Germany, the UBA studiesa identified that 
product distribution distances of less than 
193km were the footprint within which 
refillables offered environmental advantages 
over one-way containers. 
 
Setting aside whether or not 193 km is the 
correct distance for the UK context, the reports 
imply that deposit return systems will have 
different cost structures according to scale, 
product and marketing channel.  Some local 
scale beverage fillers operating within a 
footprint of 50 km could apply a deposit of a few 
pence per container and operate the system 
successfully whereas those distributing products 
over 200 km or more would need to charge a 
deposit of 20p or more.  Consequently, any 

                                                           
a “Life Cycle Assessments for Drinks Packaging Systems” Schmitz S, Oels 

& Tiedmann (1996) Part II published in 2000 Prepared By PROGNOS, 
IFEU, GVM, Pack Force & UBA 

mandatory requirement to operate a deposit 
return system for beverages sold in a national 
market amplifies distribution costs by 
embedding costs for return. 
 
Amplifying the distribution costs in order to 
encourage consumers to choose local beverages 
may be a policy for encouraging more 
sustainable consumption patterns (SISTech 
2003)b but is not consistent with other 
objectives: specifically, that of broadening 
consumer choices through competition. 
 
That UK consumers purchased 2 billion litres of 
bottled water in 2003, 26% of which was 
imported mostly from France (Evian, Volvic, 
Perrier), is lamentable from a sustainable 
consumption perspective.  However, the market 
response to this growth in demand has been to 
develop local supplies from Scotland and Wales 
and more recently at county level.  Demand has 
increased from 1 billion litres in 1998 to 2 billion 
in 2003 and almost all of this growth has been 
met from UK sources.  Highland Spring is now a 
leading UK brand, packaged almost exclusively 
in plastic, yet not even the smallest local 
suppliers operating within a 100 km footprint 
(such as Kentish Hills from Westerham in Kent) 
use deposit return system for their 330ml, 
500ml or 1 litre containers.  Such local 
businesses do on the other hand use deposit 
return systems for supply of coolers to 
commercial premises in their region and it is 
possible that in time they will adopt similar 
systems for sale through other channels.  The 
commercial barriers to establishing such 
systems are too great for a small start-up 
business.  A local supplier in the Midlands enjoys 
a transport cost advantage over French (or 
Scottish) competitors estimated to be 8p to 12p 
per litre of water, and it is this cost advantage 
that has allowed so many new companies to get 
established in the bottled water sector. 
 
International trade in beverages is well 
established.  In 2002, total exports of alcoholic 
beverages were £3.2 billion and total imports 
£2.8 billion.  In soft drinks 13.1 billion hectolitres 
were imported and 2.9 billion hectolitres 
exported in 2002. 
 

                                                           
b SISTech 2003 
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Table 27.  Soft drinks UK imports by type (000’s 
hectolitres) 
 1998 1999 2000 2001 2002 

Squashes/ 
cordials 

17 19 13 27 29 

Carbonates 1891 2413 2794 3143 3285 

Juices 
(fruit/veg) 

3652 3405 3585 4067 5018 

Waters 2612 3601 3638 4873 4784 

 8172 9438 10030 12110 13116 
Source: AC Nielson 2004 (The Drink Pocket Book) 

 
Table 28.  Soft drinks UK exports by type (000’s 
hectolitres) 
 1998 1999 2000 2001 2002 

Squashes/ 
cordials 

183 164 139 233 255 

Carbonates 2354 2589 2948 2938 2054 

Juices 
(fruit/veg) 

339 373 410 401 325 

Waters 180 163 161 241 306 

 3056 3298 3658 3813 2940 
Source: AC Nielson 2004 (The Drink Pocket Book) 

 
Table 29.  Balance of trade, alcoholic beverages 
 1998 1999 2000 2001 2002 

Imports 
(£bn) cif 

2.4 2.5 2.4 2.6 2.8 

Exports 
(£bn) cif 

2.7 2.7 2.9 3.1 3.2 

Source: HM Customs and Excise 

 
In many beverage sectors there is a fine balance 
in the cost advantages enjoyed by large-scale 
centralised plants and local producers.  In the 
mineral water sector we estimate the cost 
advantages to be generally in favour of local 
production (Figure 16).  However, such small 
cost differences are swamped by price 
differentials for the identical beverages in 
different packaging delivered through different 
market channelsa. 
 
An intervention to impose a standardised 
deposit on all containers when the underlying 
cost structure for returning the containers to 
the point of production varies is necessarily a 
barrier to the distribution of beverages over 
greater distances.  Consequently, the policy has 
been interpreted as being a constraint on the 
free movement of goods within the EU. 
 

                                                           
a
 0.5 litres of Coca Cola could be bought at Marylebone Station in July 

2004 for £1.30 and in a shop on Baker Street, near by for 99p.  In Tesco 
during the summer of 2004 it was possible to buy 2 litres for 5p more 
than the 1 litre price. 

5.5.9 Comparing costs and benefits 

A “European style” deposit return system would 
be required if refillable systems are to be 
encouraged in order to achieve an annual 
reduction in packaging waste of at least 500,000 
tonnes. 
 
The deposit value would need to be equivalent 
to that used by existing deposit return systems 
such as that used by AG Barr (20p for a 1 litre 
bottle).  Alternatively, the deposit would need 
to be set as high as possible to provide an 
incentive to maximise the container return rate.  
If the return rate were 75% the maximum 
average trip rate would be 4, less any losses 
during quality control.  To justify the switch to 
refillable systems, an average trip rate in excess 
of 4 would be preferable.  No UK specific 
research is available on this design issue 
although there is considerable experience from 
other countries.  Recent Dutch research 
suggests that a deposit value of 20p would be 
required and this is confirmed by experience in 
both the US and in Germany. 
 
With an objective of increasing the use of 
refillable containers, the mandatory deposits of 
20p to 25p could be directed at those products 
most likely to switch to refillables (beer and 
carbonates) and exclude those that are least 
likely to switch (fruit juices).  Beer and 
carbonated products are most commonly 
targeted in other systems but mandatory 
deposits of this magnitude will tend to cause 
distortions to beverage sales; away from beer 
and carbonates toward soft drinks, wine and still 
water. 
 
In the following analysis of costs and benefits, 
we have assumed that the mandatory deposit is 
applied to broadly all non-milk beverages to 
match the German system. 
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Figure 16.  Representative cost advantages for mineral water producers (pence per litre) 

 
Notes:  Transport costs based on 14,000 litre shipment by road from source to central distribution depot distance of 500km, empty 
bottle loading of 20,000 

Advertising costs based on 2002 expenditure of £10.35 million (Nielson media research and WARC).The advertising costs appear 
on the right hand side since they deliver greater benefits than costs and these are only available to large-scale producers 

Production scale cost advantages based on standard 50,000 bph line versus a 1,000 bph line plus associated infrastructure. 

 
Figure 17.  Level of deposit vs container return rate 

 
Source: CE Study on Litter 2001 
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Table 30.  Estimate of capital investment 
required in response to a 30% switch to refillable 
containers in the beverage sector 

Capital Investment Required 
Cost Estimate 

(£m) 

Convert/renew 24 production lines £182 

Deposit collection systems  
7,000 outlets at £30-£50,000 each 

£210-£350 

Secondary packaging crates  
50 million at £2 

£100 

TOTAL £492 - £632 

 
This investment would be expected to yield cost 
savings, including the saving in the costs of new 
containers. 
 
Beverage manufacturers will not need to 
purchase new containers.  Based on the savings 
in glass and plastic (Scenario 9) this is broadly 
equivalent to 2.7 billion glass containers and 2.9 
billion plastic containers.  The value of these 
avoided purchases is approximately £216 million 
for glass and £145 million for plastic. 
 
Table 31.  Savings in purchases of new 
containers 
Packaging 
Material 

Tonnes 
Not 

produced 

Equivalent 
number of 
containers 

Price per 
container1 

Total 
saving 
(£m) 

Glass 676,655 2.7 billion £0.08 £216 

Plastics 96,667 2.9 billion £0.05 £145 

 Total £361 
Notes: 1. Glass containers are purchased ready-made at an 
average cost of £0.08.  For plastics it is likely that the equipment 
to manufacture containers on-site at the beverage plant would 
be retained and the saving per unit would be smaller. 

 
The operating costs for the return of containers, 
decanting, cap removal and washing is in the 
range 2.5 to 3.5 p per unit.  However, under this 
mandatory system there will be a cost for 
sorting as all containers will be returned to 
retailers and will need to be sorted before 
return to the appropriate beverage 
manufacturer.  The sorting cost may be 
relatively high unless the separation techniques 
used by retailers are accurate.  We have allowed 
for investment of £30,000 to £50,000 at each of 
7,000 larger retailers.  The deposit system 
administrators also have a right to withhold 
handling payments if the sorting is ineffective.  
Sorting costs of £20 to £44 appear appropriatea.  
Sorting costs of this order would add not more 

                                                           
a Eunomia (Dominic Hogg) “Costs of Municipal Waste Management in 
the EU” April 2002.  This cost is for sorting co mingled recyclables 
(excluding glass). 

than 1p per unit.  Operating costs would range 
between 3.5 and 4.5p per unit equivalent to 
£196 million to £252 million: 
 
Table 32.  Operating costs of sorting and 
cleaning refillable containers 

Packaging 
Material 

Tonnes 
Not 

produced 

Equivalent 
number of 
containers 

Costs 
per unit 

Total 
(£m) 

Glass 676,655 2.7 billion 
3.5p – 
4.5p 

£94.5 – 
£121.5 

Plastics 96,667 2.9 billion 
3.5p – 
4.5p 

£101.5 
- 

£130.5 

   Total 
£196 - 
£252 

 
Assuming a capture rate in excess of 85% and an 
average trip rate of 5 the saving in packaging 
waste would avoid waste management costs.  
Using our Scenario 9 estimate that uses a 34% 
market switch producing a reduction in waste of 
over 773,000 tonnes all of which is either glass 
or plastic and the costs used in Regulatory 
Impact Assessment (Defra RIA 2003), this saving 
in waste management costs is between £30.3 
and £34.1 million (Table 33). 
 
Table 33.  Savings in waste management costs  

Packaging 
Material 

Tonnes 
not 

produced 

MSW 
Sourced 

costs 

C & I 
sourced 

costs 

Total 
Saving 
(£m) 

Glass 676,655 
£37.5 - 
£41.5 

£37.5 - 
£41.5 

£25.4 - 
£28.1 

Plastics 96,667 
£340 - 
£410 

£51 - 
£62 

£4.9 - 
£6.0 

 Total £30.3 – £34.1 

 
The savings in waste management costs, 
although modest, may in fact not arise.  Existing 
collection systems from households in particular 
would continue to operate, albeit with smaller 
volumes of material to collect.  The recyclable 
packaging would be taken to retailers to obtain 
a refund and these new waste management 
systems, operated by retailers and their agents, 
would largely duplicate and not supplement 
existing collection systems. 
 
Assuming an average deposit of 20p per 
container and exclusion for taking a deposit for 
most on-trade containers, the deposit would 
generate £3.9 bn on 19.5 bn container tripsb. 

                                                           
b

 We have estimated that in 2003 21.9 billion non milk container trips 

were made to deliver 14.48 billion litres of product.  WRAP (2004) 
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In almost all mandatory systems the return rate 
is considerably below 100%.  A return rate of 
85% would be anticipated generating 
unredeemed deposits of £585 million.  Even if a 
90% return rate were achieved, unredeemed 
deposits of £390 million would be generated 
each year.  These funds are used to pay retailers 
for the cost of administration and sorting.  If 
90% of the 19.5 billion containers are returned, 
retailers could be paid 1p per container and the 
scheme would generate a surplus.  Establishing 
a market based price for this element of the 
scheme can present problems.  Non-
participation by retailers in protest at whatever 
fee is considered appropriate then undermines 
the viability of the scheme. 
 
The costs and benefits presented in this section 
suggest that the capital investment costs of 
£492-£632 million required to increase the use 
of refillables would be off-set by net annual 
savings of between £165 and £109 million in the 
purchase of packaging.  There may be further 
savings in waste management costs of £30.3 to 
£34.1 million. 
 
However, there is a serious risk that such 
investment would not occur and that containers 
would be returned not for refilling but for 
collection and recycling.  In these circumstances, 
the policy would generate the following 
materials for recycling (Table 34): 
 
Table 34.  Primary (sales) packaging waste 
estimated to arise from UK beverage sales, 
excluding milk (‘000 tonnes) 

Material 
Beverage 

container waste 
(our estimates) 

90% non on-
trade containers 

returned to 
retailer 

2003 
re-

cycling 

Glass 2,061 1,315 862 

Plastic 182 164 321 

Cans 201 181 n.a. 

Cartons 54 49 n.a. 

Total 2,498 1,708  
Source: Beverage “primary” packaging materials from Oakdene 
Hollins schedules based on sales of beverages.  Total Packaging 
from Defra 2004. 

 

                                                                                    
estimate 600,000 tonnes of on-trade container glass equivalent to 2.4 
billion units. 

The return of this material for recycling via 
retailers would achieve and exceed the 2008 
targets for plastic, glass and metals.  Essentially 
the existing mix of policies and PRN system 
would be overwhelmed by the new deposit 
return mechanism if applied on a broad scale.  
This impact, overwhelming the existing policy 
mix, could be reduced by designing a scheme 
that is targeted at certain products such as beer 
and other carbonated beverages.  Nevertheless, 
we have concluded that a mandatory deposit 
return system targeted at beverage containers 
would be unsuccessful in achieving a reduction 
in packaging waste of at least 500,000 tonnes 
per year for the following reasons: 

 International and internal trade in 
beverages would be distorted by the 
imposition of a mandatory deposit of 20p 
per container.  In 2002, total exports of 
alcoholic beverages were £3.2 billion and 
total imports £2.8 billion.  In soft drinks 
13.1 billion hectolitres were imported and 
2.9 billion hectolitres exported.  This type 
of mandatory deposit mechanism, used in 
Germany and elsewhere, has been 
identified by the EU as representing a 
restraint to the free movement of goods. 

 Voluntary capital investment of £492 - 
£632 million by the beverage and retail 
sectors would be required to deliver the 
infrastructure required to achieve the 
necessary reduction in packaging waste.  
There is a high risk that other commercial 
factors would prevent this capital 
investment from receiving internal board 
approval.  Specifically, avoiding refillable 
systems to remove the risk of a competitor 
using novel one-way packaging to win 
market share whilst an established product 
is packaged in a standardised refillable 
container. 

 Life Cycle Assessment evidence is 
inconclusive over whether refillable 
containers are, in most circumstances, 
more beneficial than some light weight 
one-way containers. 

 The high deposit “European Style” deposit 
system that favours refillable containers 
would provide an incentive for a high 
return rate of perhaps 85%.  The return of 
packaging material for recycling would 
overwhelm the existing policy mix, 
including the market based PRN 
instrument.  A requirement of the study is 
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that any mandatory deposit return system 
should be capable of being integrated with 
existing policies. 

 Some retailers would object to handling 
1.7 million tonnes of packaging waste.  
Their non-participation may threaten the 
viability of the scheme. 

 
Whilst we have drawn this conclusion in relation 
to deposit return systems there are 
opportunities to promote the use of refillable 
containers, in particular amongst the growing 
number of regional mineral water 
manufacturers: 

 Financial incentives.  The payment of 
recycling credits, currently a discretionary 
option for waste disposal authorities, could 
be justified for some local refillable bottle 
users.  Bottles that would otherwise have 
been sold into a local area and placed in 
Local Authority collection systems would 
have been diverted by the refiller.  
Negotiations would be at the local level 
and would favour local beverage fillers.   

 Information.  A pilot study in association 
with a local mineral water producer might 
be used to demonstrate how to overcome 
the commercial barriers to establishing a 
deposit refund system from scratch.  Local 
ReMaDe organisations may be best placed 
to coordinate this project with funding 
from the Waste & Resources Action 
Programme (WRAP). 

 

5.6 Using a mandatory DRS to meet 
recycling targets 

The second objective associated with this study 
is that of increasing recycling.  In the case of the 
UK, any increase in recycling is constrained by 
the intention to meet targets, not exceed them. 
 
At the beginning of Section 5.2 there is a 
description of the existing policy mix in the UK.  
It is designed to achieve the 2008 packaging 
recycling targets.  As the policies are designed to 
achieve and not exceed the targets, the key 
requirement is the amount of additional 
packaging material that is required in order to 
achieve the targets.  This is shown in Table 35. 

 
Table 35.  Additional waste packaging required 
to meet 2008 targets 

Material 
% increase 
required 

over 2003 

Equivalent 
annual 
tonnes 

Amended 
equivalent 

annual tonnes 
(2004) 

Aluminium 100% 30,000 
Inc 

aluminium    
73,000

1
 

Glass 75% 600,000 578,000 

Paper 25% 550,000 Board    0 

Plastic 15% 70,000 146,000 

Steel 8% 40,000 
See 

aluminium 
Source: Derived from ACP (advisory committee on packaging) 
2003.  Final column from ENDS 356 p.26 
Notes: 1. the combined target for metal is 50% though 
there are separate business targets  

 
The anticipated costs of achieving these 
increases have been distributed in the 
Regulatory Impact Assessment (Defra RIA 2003).  
The two most relevant tables are reproduced 
although we have highlighted at the beginning 
of Section 4 that the plastic recycling costs are 
likely to have been understated. 
 
Table 36.  Full costs of compliance excluding 
revenues from material (incremental to 
business-as-usual) 

 2004 2005 2006 2007 2008 

Low 
(£m) 

112 138 164 189 202 

High 
(£m) 

131 162 191 219 234 

Source: table D1 page 17 “Overarching Regulatory Impact 
Assessment” Defra Nov 2003 

 
The full costs are shown here but are reduced in 
the impact assessment by the value of benefits 
such as reduced CO2, avoided cost of landfill 
gate fees, the value of the recovered materials 
and an allowance of £2 per tonne for the 
disamenity impacts of landfill such as smell and 
increased heavy goods traffic in rural areas.  The 
full costs, reduced by a proportion of the 
benefits, will be met by a mixture of increased 
compliance fees for businesses and increased 
waste management budgets at Local 
Authorities.  The proportion that falls on 
business will be determined by the extent to 
which Local Authorities fund new waste 
management systems. 
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Table 37.  Total benefits from compliance 

 2004 2005 2006 2007 2008 

Low 
(£m) 

22 35 43 52 58 

High 
(£m) 

75 102 122 143 157 

Source: table C1 page 16 “Overarching Regulatory Impact 
Assessment” Defra Nov 2003 

 
It is not in doubt whether the existing policy mix 
will deliver the required amounts of packaging 
material.  The issue is whether a mandatory 
deposit return system could deliver some or all 
of these additional materials and if so, with 
what costs and benefits. 
 
Within these constraints, the instrument needs 
to be designed so as to: 

 Deliver no more packaging materials than 
are required to meet the 2008 targets.  To 
do so may reduce the price of PRNs and 
thereby displace materials collected from 
other systems 

 Avoid establishing a separate collection 
system that encroaches on materials 
currently collected from households and 
other premises 

 Avoid requiring the participation of all 
beverage retailers in taking back containers 

 Offer the potential for expansion in future 
years to meet higher recycling targets 

 Avoid increasing compliance costs on 
obligated businesses and Local Authorities 

 

5.7 A deposit return system on 
beverage containers 

84% of all Local Authorities in England and 
Walesa provide a kerbside collection service for 
more than one dry recyclable material, usually 
paper and either cans, plastic bottles or glass.  
This is expanding rapidly with funding provided 
by the Waste Minimisation and Recycling Fund 
administered by the Waste Implementation 
Programme (WIP) within Defra.  The value of 
grant awards from the WIP fund did not exceed 
the equivalent of £47 per household (for the 
rural areas of the south west of England and 
East Anglia).  Any deposit return system would 
need to avoid undermining the efficiency of 
these new collection systems.  Ideally, the 

                                                           
a “Recycling Atlas England and Wales” from Aylesford Newsprint 2004 

sources of packaging waste targeted in any 
scheme should be from non-household sources. 
 
The larger beverage container formats, from 
1 litre capacity upwards, are most likely to be 
taken home for consumption.  According to the 
Britvic Soft Drinks report for 2004, £5 billion of 
soft drink sales were achieved in 2003 through 
the “take home” sector representing 6.8 billion 
litres of product.  This represents approximately 
47% of all soft drink sales in the UK. 
 
Table 38.  Leading suppliers of soft drinks to the 
“take home” segment (2003) 

Supplier 
Volume  

(million litres) 

Own Label 2,584 

Coca Cola Enterprises 1,808 

Britvic Soft Drinks 773 

Premier Waters 304 

GlaxoSmithKline 223 

AG Barr 136 

Gerber Foods 100 

Tropicana UK 86 

Highland Spring 78 

Silver Spring 61 

Total Take Home Segment 6,824 
Source: Britvic 2004 

 
Table 39.  Leading brands of soft drinks in the 
“take home” segment (2003) 

Brand 
Volume 

(million litres) 

Coca Cola 1,071 

Pepsi 315 

Robinsons 273 

Fanta 198 

Evian 144 

Volvic 144 

Schweppes 139 

Lucozade 129 

Irn-Bru 100 

Total Take Home Segment 6,824 
Source: Britvic 2004 

 
The most popular form of packaging for this 
segment of the soft drink market is the 2 litre 
PET bottle, followed by 1 litre PET and for fruit 
juices, cartons. 
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Plastic Bottles 
According to Recoup (2003)a, 24,300 tonnes of 
plastic bottles were collected and recycled in 
2003, almost all collected by household 
collection programmes operating in 295 Local 
Authority areas.  Recoup estimate that 24.65 
million plastic bottles are consumed each day.  
Our own data in Annex II for beverage 
packaging, excluding milk products, indicates 
that the consumption of beverage bottles 
represents 13.92 million units (56%) of this total. 
 
The existing recycling systems capture 486 
million bottles or 5.4% of all plastic bottles.  We 
spoke with Andrew Simmonds at Recoup who 
confirmed that there is no further breakdown of 
the container sizes that are collected for 
recycling.  Furthermore, that very few bottles 
are sourced from litter collection programmes 
or from commercial waste collections from 
schools, offices, leisure and sports facilities, the 
on-trade, places of work or transport 
infrastructure.  Almost all are sourced from 
household waste collection and supermarket 
bank systems. 
 
The use of smaller plastic bottles for soft drinks 
is increasing.  For the carbonates market alone, 
plastic bottle use has grown by 46% between 
1999 and 2003. 
 
Table 40.  Growth in demand for small plastic 
bottles – carbonates market (million bottles) 

 1999 2000 2001 2002 2003 

40 - 50 cl 740 860 980 1020 1080 

% 
increase 

 16.2% 14.0% 4.1% 5.9% 

 
In Annex II we provide a breakdown of the 
beverages sold and their packaging format.  2.3 
billion plastic containers in formats of less than 
1 litre were used in 2003, carbonates 
representing 36% of this market for small 
containers. 
 
There is no information available on where the 
2.3 billion small plastic containers are used and 
eventually collected for disposal or recycling.  It 
is likely that the majority are consumed away 
from home and are not captured by the 
household waste recycling system. 
 

                                                           
a Recoup 2004 

2.8 billion larger plastic bottle formats are used 
for soft drinks.  It is more likely that of the 486 
million bottles that were captured for recycling 
in 2002 the majority were from this source.  As 
there is increasing provision for plastic bottle 
recycling from households, it may be preferable 
to avoid including larger plastic bottles in any 
deposit scheme.  The cost data used to inform 
the Regulatory Impact Assessment (Defra RIA 
2003) implies that Local Authorities should not 
in any circumstances collect plastics as the costs 
are equivalent to £340 to £410 per tonneb.  
These costs are the highest for any material 
collected from households and consequently 
removing these materials may thereby release 
capacity for other less costly materials.  
Nevertheless, as it is a design objective to avoid 
encroaching on existing collection 
infrastructure, if plastic bottles are to be 
included, it is small plastic bottle formats that 
could be targeted. 
 
The amounts of plastic packaging available from 
either large or small bottles are modest in the 
context of the 402,090 tonnes reported as being 
recycled in 2003 (Table 41). 
 
Table 41.  Plastic waste in small and larger 
bottle formats 
Container 
format 

Number of 
units sold 

Tonnes of 
plastic waste 

< 1 litre 2.3 billion 62,100 

1 litre or more 2.8 billion 120,600 

 Total 182,700 

 
Assuming that the target was small containers 
of less than 1 litre and that a deposit sufficient 
to achieve a return rate of 70% was used (see 
Figure 16), 43,470 tonnes of plastic packaging 
waste could be recovered for recycling.  A 
further 84,420 tonnes could be recovered if 
larger container formats were to be included. 
 
Table 42.  Plastic waste recoverable from small 
plastic bottles with a 70% redemption rate 
Container 
format 

Tonnes of 
plastic waste 

Tonnes at 70% 
redemption 

< 1 litre 62,100 43,470 

1 litre or more 120,600 84,420 

 Total 127,790 

                                                           
b Table A1 cost estimates in mini RIA of Changes to the Producer 

Responsibility Obligations November 2003 using data from RDC Pira 
study for the EC May 2001 
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Much of the additional 146,000 tonnes of plastic 
waste required to meet the 2008 targets is 
expected to be sourced from commercial and 
industrial sectors, including protective films 
used in transit packaging.  There are currently 
70 accredited plastic reprocessors in the UK 
including Linpac and BPI each of whom process 
approximately 30,000 tonnes of material.  35 
processors export, mostly to Chinaa. 
 
Household collection schemes are expected to 
collect more plastic waste.  Andrew Simmonds 
at Recoup expects perhaps a further increase of 
25,000 tonnes of plastic bottles annually to be 
sourced from household collections by 2006.  
Household collection systems collect a range of 
other packaging plastics other than plastic 
bottles, but for the purposes of this study we 
will take the expected increase to be not more 
than 25,000 tonnes.  This would leave 121,000 
tonnes to be sourced from the commercial and 
industrial sectors.  The additional costs of 
sourcing this material will fall on obligated 
businesses and be reflected in increased prices 
for PRNs. 
 
There is uncertainty over the implications for 
the price of PRNs.  We interviewed Adrian 
Hawkes at Valpak in August 2004 in order to 
identify how plastic waste recycling targets were 
likely to be achieved.  Subject to the outcome of 
the audit of reprocessors, Valpak expect there 
to be difficulties in reaching the 2008 material-
specific recycling targets without a PRN price 
increase to £70 or more.  This market view was 
obtained in discussion with the largest 
reprocessors in the market.  Valpak expect 
plastic PRN prices to rise significantly from the 
current price of £9 (August 2004). 
 
In the long term, the price of PRNs should 
reflect the costs of collection, sorting and 
processing each material.  At present, there is 
no evidence that this has occurred.  If it were to 
do so, the price of plastic PRNs should rise to 
the costs required to collect the least 
problematic sources of plastic waste.  These are 
shown in the Regulatory Impact Assessment as 
being between £51 and £62 per tonne.  This 
broadly coincides with the views expressed by 
Valpak.  Market prices tend to overshoot as 

                                                           
a Market information provided by Valpak in a personal communication 
(August 2004) 

demand grows, in particular in underdeveloped 
markets, supporting the view of Valpak that PRN 
prices might exceed the costs of collection, 
transport and processing.  Nevertheless, in 
Table 43 we have used expected costs and not 
projected PRN prices. 
 
Table 43.  Expected costs of achieving the 2008 
plastic targets – existing policies 

 Tonnes 
Cost per 
tonne

1
 

Cost (£m) 

Local 
Authorities 

25,000 
£340 - 
£410 

8.5 – 10.3 

Obligated 
businesses 

121,000 £51 - £62 6.2 – 7.5 

Total 146,000  
£14.7m – 
£17.8m 

Notes: 1. Costs from table A1 of the Regulatory Impact 
Assessment Mini RIA November 2003 
We can conclude that it is possible to target a deposit return 
system at either small plastic bottles or all plastic bottles used 
for non-milk beverages without exceeding the 2008 targets. 

 
The costs of any proposed system along with 
other identified benefits are compared with 
these costs in Section 5.7.1. 
 
Beverage cans 
Plastic bottles are very largely used for non-
alcoholic beverages.  Beverage cans on the 
other hand are used largely for carbonated soft 
drinks and alcoholic drinks.  3.8 billion cans are 
used for alcoholic drinks and 4.3 billion cans for 
carbonated soft drinks. 
 
Aluminium cans  
According to AluPro, of the 1 million tonnes of 
aluminium consumed in the UK, 20% is used in 
packaging, of which 78,000 tonnes is used for 
beverage cansb.  The total amount of aluminium 
packaging in the UK is estimated at 141,500 
tonnes in 2004, an increase from 128,000 
tonnes in 2003.  In 2003, Defra report that 
31,831 tonnes of aluminium was collected and 
recycled, implying a recycling rate of 25%.  It is 
not certain how much of the 31,831 tonnes 
were sourced from beverage cans. 
 
AluPro estimate that 35% of aluminium cans are 
used away from home in places of work, 
schools, leisure facilities and transport.  It is 
unlikely that more than 1% or 2% of these cans 

                                                           
b Material flows for steel and aluminium in the UK economy is available 
from the Policy Studies Institute and University of Surrey “Iron Steel and 
Aluminium in the UK” (April 2004) 
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are collected for recycling.  Cans are collected 
through can banks as well as from Local 
Authority recycling programmes for household 
waste. 
 
Assuming that, of the 78,000 tonnes of 
aluminium used for cans, 33% is lost out of the 
home, Local Authority recycling programmes 
and banks might capture 25% of the remainder, 
13,100 tonnes. 
 
Reprocessing capacity is available at the Alcan 
plant in Warrington, a reprocessing capacity 
that has been under-utilised from UK sourced 
material since it was built in 1989. 
 
Steel Cans 
According to the Steel Can Research Bureau 
(SCRIB), 13 billion steel cans are produced 
annually of which 1.5 billion are collected and 
recycled.  Of the 684,825 tonnes of steel 
packaging in the UK in 2003, 304,520 tonnes 
(44.5%) were recycled.  Steel cans are used in 
food production as well as for beverages.  
Assuming that the estimates for aluminium cans 
are broadly correct, using AluPro data, we have 
estimated that steel cans for beverages 
represent approximately 4.1 billion of the 8.137 
billion cans sold into the UK soft drink and 
alcoholic beverages market.  Accordingly, not 
more than 102,000 tonnes of steel cans are used 
for beverage purposes: 15% of the total steel 
packaging. 
 
The current recycling rate for these beverage 
cans is unknown although the consumed-away-
from-home figure is likely to be very similar to 
the 35% estimated for aluminium cans by 
AluPro. 
 
Steel cans and aluminium cans are collected 
through the same household waste collection 
and “bring” systems and it would be reasonable 
to assume that a similar capture rate of 25% is 
achieved for those beverage cans consumed at 
home.  Of the 102,000 tonnes of steel beverage 
cans, not more than 17,000 tonnes are currently 
being captured for recycling, representing 17% 
capture and recycling rate. 
 
As with plastic bottles, if a deposit return system 
was designed to achieve a 70% redemption rate 
the weight of material captured for recycling 
would be 126,000 tonnes. 

Table 44.  Beverage can waste recoverable with 
a 70% redemption rate 
Container 
format 

Tonnes of 
waste

1
 

Tonnes at 70% 
redemption 

Aluminium 
beverage cans 

78,000 54,600 

Steel beverage 
cans 

102,000 71,400 

 Total 126,000 
Notes:  Our own estimates shown in Annex II are that total 
metal waste from beverage cans is 201,470 tonnes using 
average weights for multiple can formats.  Our weight data 
included a range of can weights from 20 g to 30 g.  The margin 
of error is acceptable for our purposes in this study. 

 
Of the 126,000 tonnes that could be recovered 
by using a deposit return system, we estimate 
that not more than 13,100 tonnes of aluminium 
is captured by Local Authorities and a further 
17,000 tonnes of steel beverage cans.  If a 
deposit return system were applied to beverage 
cans it is likely that most of 30,100 tonnes 
collected by Local Authorities would be directed 
through the redemption system. 
 
The loss of cans would remove a source of 
revenue from Local Authority schemes.  Using 
the values used in the Regulatory Impact 
Assessment of £23 per tonne for steel and £210 
per tonne for aluminium, this loss of revenue 
would be equivalent to £11.5 million for 
aluminium and £1.6 million for steel.  However, 
the costs of collection exceed these values and 
consequently Local Authorities have no financial 
interest in collecting such light weight 
packaging.  The capacity liberated by the loss of 
beverage cans could be used to collect heavier 
materials such as glass, paper, card or 
biodegradable wastes. 
 
The increase in recycling provision by Local 
Authorities should raise the tonnage of steel 
and aluminium captured, including steel food 
cans.  The additional annual packaging metal 
required to meet the 2008 targets for 
aluminium and steel is 73,000 tonnes.  
Aluminium is most likely to be sourced from 
households, steel largely from the commercial 
and industrial sectors where collection costs are 
lower.  Although it is difficult to estimate what 
proportion of this material will be collected by 
Local Authorities we have made our costs 
estimates on the basis of 75% of the aluminium 
being collected from households, by necessity.  
As aluminium and steel are co-collected in Local 
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Authority systems yet the share of packaging 
materials in the household waste is heavily 
weighted in favour of steel because of the use of 
food cans, inevitably Local Authorities will 
collect three times more steel than aluminium.  
It is because of the expectation that Local 
Authorities will not be able to increase the 
amount of aluminium collected that meeting the 
quota for aluminium as part of the overall 
metals target may not be achieved.   
 
Table 45.  Expected costs of achieving the 2008 
metals targets – existing policies 

 Tonnes 
Cost per 
tonne

1
 

Cost (£m) 

Local 
Authorities

2
 

70,000 
£138 - 
£170 

£9.6 – 
£11.9 

Obligated 
businesses 

3,000 
£300 - 
£350

3
 

£0.9 - 
£1.1 

Total 73,000  
£10.5m – 
£13.0m 

Notes: 1. Costs from table A1 of the Regulatory Impact 
Assessment Mini RIA November 2003.   
Local Authority “requirement” is based on 73,000 tonnes x 32% 
for aluminium x 75% in Local Authorities of which 25% of metal 
waste is aluminium. 
Only aluminium will be required as steel will be collected with 
aluminium by Local Authorities. 

 
We can conclude that it is possible to target a 
deposit return system at beverage cans but that 
the material collected will exceed that required 
to meet the 2008 targets by 53,000 tonnes.  This 
would reduce PRN prices but not cause them to 
fall to nil.  The extra material collected would 
reduce the pressure on Local Authorities to 
collect aluminium and thereby provide capacity 
for other materials that assist them in meeting 
weight based recycling targets. 
 
The costs of any proposed system along with 
other identified benefits are compared with 
these costs in Section 5.7.1. 
 
Glass bottles 
Of the 2.4 million tonnes of packaging glass in 
the economy, we have estimated in Annex II 
that 2.06 million tonnes is sourced from the sale 
of beverages.  The remainder is for glass used in 
food stuffs, cosmetics and medicines. 
 
Of the 2.06 million tonnes of beverage glass, 
789,000 tonnes (38%) is sourced from imported 
wine, and a further 964,000 (47%) from various 
alcohol containing beverages including beer. 

 
In many of the deposit return systems 
summarised in Annex 1, beer bottles are 
targeted by policy makers, even when there are 
existing collection for recycling systems.  In 
some cases beer is included to support refillable 
bottle systems provide by local brewers, in 
other cases the reasoning for including beer 
bottles is less clear. 
 
In the UK, existing collection systems, operated 
largely by Local Authorities, collected 862,000 
tonnes of glass in 2003 (36% of total glass 
packaging).  The 2008 target for glass requires 
an additional 578,000 tonnes of glass.  The 
restructuring of the glass market due to 
interventions by ReMaDe organisations, WRAP 
and others has introduced new competitive 
forces in the sector.  Colour sorting has been 
introduced by container manufacturers in 
response to the competition from aggregate 
uses for glass and the possibility of large-scale 
uses as a filter medium in water treatment. 
 
Other than the expansion of Local Authority 
recycling systems which is currently underway 
with grant funding provided by WIP, it is within 
the on-trade that significant increases in beer 
derived glass for recycling is likely to be sourced 
along with additional glass sourced from energy 
from waste facilities. 
 
Table 46.  Beer consumption – take home 
compared to on-trade 

Point of consumption 
Volume 
(‘000s 

barrels) 

Market 
share % 

Take home   

Multiple grocers 5,239  

Independents 1,645  

Multiple specialists 766  

Convenience 676  

Sub Total 8,326 28% 

On-Trade   

Managed pub chains 4,407  

Lease/tenanted pubs 5,642  

Independent pubs 3,766  

Clubs 5,565  

Hotels 985  

Other bars 664  

Restricted 656  

Sub Total 21,685 72% 
Source: Interbrew Market Report 2002 using AC Nielson data 
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Plastic and cans are rarely used for packing 
alcoholic beverages for the on-trade.  Although 
estimates of the amount of glass in the on-trade 
vary from 400,000 tonnes (in England and 
Wales) to 600,000 tonnes (for the UK), the 
economics of collecting glass are improving.  
New methods involving the reverse-haul of glass 
by distributors have been introduced. 
 
In almost all deposit return systems, the on-
trade is excluded from charging a deposit as the 
container rarely leaves the premises.  However, 
the storage of bottles by the on-trade for 
disposal or recycling is rarely secure and there is 
a large risk that these non-deposit bottles would 
be used to reclaim deposits within any glass 
bottle deposit system.  Other than for wine and 
beer, the use in soft drinks and especially 
carbonated soft drinks is relatively small and 
declining.  As in the US and elsewhere, glass 
bottles are being displaced by plastic. 
 
If a deposit was applied to all glass beverage 
bottles including wine but excluding bottles 
used in the on-trade, and a deposit sufficient to 
achieve a 70% redemption rate was applied, the 
recycling tonnage would be 720,000 tonnes. 
 
Table 47.  Off-trade deposit glass captured for 
recycling (tonnes) 

 
Waste 

(deposit) 
glass 

70% 
Redemption 

Off-trade alcohol 
containing glass

1
 

720,000 504,000 

Soft drinks glass 308,000 216,000 

Total 1,028,000 720,000 
Notes: 1. 28% of beer sales and 57% of wine sales; 270,000 
tonnes of beer glass and 450,000 tonnes of wine glass. 

 
If a deposit return system were used, the 
overlap with existing Local Authority 
infrastructure would be large.  All of the 
approximately 800,000 tonnes of glass currently 
collected by Local Authorities would be diverted 
through a new deposit redemption route.  The 
diversion of 720,000 tonnes of glass from 
household waste would reduce the total 
amount of household waste by 2.7% from 27 
million tonnes. 
 
The expected cost of achieving the 2008 glass 
target was estimated in the Regulatory Impact 
Assessment (Defra RIA 2003).  However, it is 
possible that these costs will be lower if glass is 

successfully sourced from the on-trade and 
energy from waste facilities. 
 
Table 48.  Expected costs of achieving the 2008 
glass targets – existing policies 

 Tonnes 
Cost per 
tonne

1
 

Cost (£m) 

Local 
Authorities

2
 

289,000 
£37.5 - 
£41.5 

£10.8 – 
£12.0 

Obligated 
businesses 

289,000 
£37.5 - 
£41.5 

£10.8 - 
£12.0 

Total 578,000  
£21.6m – 
£24.0m 

Notes: 1. Costs from table A1 of the Regulatory Impact 
Assessment Mini RIA November 2003. 
2.  The split between Local Authorities and obligated businesses 
is arbitrary since the costs are identical. 

 
We can conclude that a deposit return system 
applied to off-trade and soft drink glass bottles 
could capture 720,000 tonnes of glass, 142,000 
tonnes more than is required to meet the 2008 
targets.  PRN prices for glass would fall from 
current levels but not fall to nil.  Including glass 
bottles in a deposit return system fails to meet 
the criteria for avoiding duplication of existing 
waste collection systems.  Glass bottles present 
greater difficulties in preventing fraud and if 
included with cans and plastic bottles may 
increase sorting costs at redemption centres. 
 
Model deposit return system 
A deposit return system for all plastic drinks 
bottles other than milk and all drinks cans would 
provide the plastic and metal packaging 
materials required for the 2008 targets.  It 
targets the lightweight packaging generally 
avoided by Local Authorities and holds the 
prospect of being enlarged in future years, to 
cartons and glass bottles for example.  Such a 
system would bear similarities with the Swedish 
can system and the New York deposit system.  
At issue is how the costs and benefits of 
operating such a national system compare with 
the costs and benefits of the existing policy mix. 
 

5.7.1 Comparing costs and benefits 

In the previous section we provided expected 
costs to meet the 2008 targets for each 
material, plastic, metals and glass (see Tables 43 
to 48). 
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Table 43.  Expected costs of achieving the 2008 
plastic targets – existing policies 

 Tonnes 
Cost per 
tonne

1
 

Cost (£m) 

Local 
Authorities 

25,000 £340 - £410 8.5 – 10.3 

Obligated 
businesses 

121,000 £51 - £62 6.2 – 7.5 

Total 146,000  
£14.7m – 
£17.8m 

Notes: 1. Costs from table A1 of the Regulatory Impact 
Assessment Mini RIA November 2003 

 
Table 45.  Expected costs of achieving the 2008 
metals targets – existing policies 

 Tonnes 
Cost per 
tonne

1
 

Cost (£m) 

Local 
Authorities

2
 

70,000 £138 - £170 
£9.6 – 
£11.9 

Obligated 
businesses 

3,000 
£300 - 
£350

3
 

£0.9 - £1.1 

Total 73,000  
£10.5m – 
£13.0m 

Notes: 1. Costs from table A1 of the Regulatory Impact 
Assessment Mini RIA November 2003.   
2.  Local Authority “requirement” is based on 73,000 tonnes x 
32% for aluminium x 75% in Local Authorities (LA’s) of which 
25% of metal waste is aluminium. 
3.  Only aluminium will be required as steel will be collected 
with aluminium by LA’s. 

 
Table 48.  Expected costs of achieving the 2008 
glass targets – existing policies 

 Tonnes 
Cost per 
tonne

1
 

Cost (£m) 

Local 
Authorities

2
 

289,000 
£37.5 - 
£41.5 

£10.8 – 
£12.0 

Obligated 
businesses 

289,000 
£37.5 - 
£41.5 

£10.8 - 
£12.0 

Total 578,000  
£21.6m – 
£24.0m 

Notes: 1. Costs from table A1 of the Regulatory Impact 
Assessment Mini RIA November 2003. 
2.  The split between Local Authorities and obligated businesses 
is arbitrary since the costs are identical. 

 
DRS Scheme design features 
The main design features are: 

 5p deposit per container on all plastic 
containers and all cans 

 Voluntary retailer participation in take-
back, no compulsion 

 1p per container administration fee to 
participating redemption centres 

 Income from sale of materials to 
redemption centres 

 Deposit funds managed by a separate 
board, surpluses where they arise returned 
to Treasury 

 
A 5p deposit per drinks container would, 
according to the research on redemption rates 
carried out by CE in the Netherlands but based 
on actual rates from deposit states in the US and 
in Europe, achieve a redemption rate of 
approximately 70%. 
 
The costs of operating the scheme are based on 
Swedish experience as well as that reported 
from Canada by C M Consulting.  Swedish costs 
of SKr205 million for a can-only system are met 
by unredeemed deposits of SKr58 million and 
the income from scrap sales of SKr147 million. 
 
Table 49.  Swedish deposit return system for 
cans, 2002 
 Costs (SKr Millions) 

Administration 10 

Transport 10 

IT 10 

Marketing 25 

Brewers Handling 
Charges 

45 

Retailers Handling 
Charges 

105 

Total Costs 205 

 

Unredeemed Deposits 58 

Scrap Sales 147 

Total Income 205 
Source: Rexam Presentation 2004 (financial data represented to 
identify costs) 

 
The per capita costs are equivalent to €2.51 
annually; the unredeemed deposits that 
effectively fund the gap between costs and 
income are worth €0.71 per person per year.  
The equivalent costs for the Canadian system 
are larger but cover a greater range of materials.  
They also exclude income from the sale of 
materials.  When a similar calculation is made, 
the unredeemed deposits provide a surplus.  If 
the net surplus is deducted from unredeemed 
deposits to provide a comparative figure in 
British Columbiaa the costs per person per year 
are Can$2.84 (equivalent to €1.75). 

                                                           
a Appendix A “An Analysis of the Costs and Benefits of Beverage 

Container Recovery in Canada”.  Can$16.4 million from unredeemed 
deposits less Can$5.3 million net surplus after all costs. 



  

For Defra  53 

Table 50.  Operating costs for Canadian deposit return systems for beverage containers, 2000 (‘000 Can$) 

 

Alberta 
(excluding refillable 

beer bottles) 

British Columbia 
(non-alcoholic 

beverages) 
Nova Scotia 

Handling Fees 26,062 22,957 5,923 

Transportation/Admin/Processing 7,871 2,350 3,404 

Other costs 357 61 26 

TOTAL 34,290 25,368 9,353 

Population 2,974,807 3,907,738 908,007 

Per capita annual costs $11.53 $6.50 $10.30 

Per capita annual costs €7.12 €4.01 €6.35 
Source: Data compiled by CM Consulting 2002 from the annual reports of Encorp Pacific (Canada)/ABCRC/ and Resource recovery Fund 
Board for Nova Scotia. 

 
Table 51.  Financial costs - three options for a deposit return system on beverage containers (£ millions) 

 

Option 1 
Small plastic 

bottles plus cans 

Option 2 
All plastic bottles 
(except milk) plus 

cans 

Option 3 
As option 2 plus 

all off-trade glass 
bottles 

Deposits received (5p) 522.2 661.2 841.2 

Deposits repaid (70%) 365.5 462.8 588.8 

Unredeemed deposits 156.7 198.4 252.4 

COSTS  

Administration, transport, IT (15%) 21 26 37 

Marketing 10 10 10 

Retailers/redemption centre 
Handling charges (1p per item) 

105 132 1852 

Total Costs 136 168 232 

Unredeemed deposits 156.7 198.4 252.4 

Scrap sales (PET, Aluminium, Steel)1 58.9 89.1 94.8 

Total Income 215.6 287.8 347.2 

Surplus 79.6 119.8 115.2 
Notes: 1. 127,000 tonnes of PET at £360 (of which 43,000 tonnes in small formats), 70,000 tonnes of aluminium at £600 and 70,000 
tonnes of steel at £20 720,000 tonnes of off-trade glass at £8. 

2.  Costs for handling four materials, including glass tend to be c.10% higher as greater sorting costs are incurred. 

 
It would be reasonable to expect that the costs 
for any UK system would fall between these two 
benchmarks.  As it will not be necessary to 
require retailers to take back containers, the 
payments to retailers that form the largest 
element of cost could be reduced.  The net costs 
should fall between €104 million and €42.3 
million.  As the lower of these two costs is for a 
simple can-only based system, the actual costs 
are likely to be closer to the Canadian costs.  As 
a broad estimate we would expect €75 million 
(or £53 million) per year.  As is evident from the 
Canadian studies, there are benefits from scale 
and from designing the scheme to exploit 
competition between redemption centres. 

It is not the purpose of this study to provide 
detailed costs for a UK-based scheme.  Using 
worst case costs of 1p per container for handling 
charges paid to redemption centres, we have 
estimated the costs for three options.  Option 1 
would target only plastic containers of less than 
750ml and all cans, Option 2 targets all plastic 
drinks containers except milk and all cans and 
Option 3 includes all option materials plus all 
off-trade glass bottles.  We would expect the 
distribution of costs to be as shown in Table 51. 
 
The costs of recovering the same quantities of 
packaging materials would be less using the 
existing policy mix.  These are shown in Table 
52. 
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Table 52.  Financial costs of existing policy mix to capture equivalent amounts of packaging (£ millions) 

Existing policy mix1 
Option 1 

Small plastic bottles 
plus cans 

Option 2 
All plastic bottles 

(except milk) 
plus cans 

Option 3 
As option 2 plus all 

off-trade glass 
bottles 

Plastic 4.3 – 5.3 12.7 – 15.5 12.7 – 15.5 

Metals 19.9 - 24.9 19.9 – 24.9 19.9 - 24.9 

Glass   26.6 – 29.9 

Total costs 
for existing policy mix 

£24.2m – £30.2m £32.6m – £40.4m £59.2 -£70.3m 

Surplus from 
Deposit Return System 

£79.6m £119.8m £115.2m 

Notes: 1. Using average expected collection costs per tonne (see tables as the start of section 5.2).  These are: 127,000 tonnes of PET at 
£100 - £122 (of which 43,000 tonnes in small formats), 140,000 tonnes of cans at £142 -£178 and 720,000 tonnes of off-trade glass at £37 - 
£41.5. 

 
We can conclude that for an equivalent amount 
of packaging material, a deposit return system 
will generate a surplus compared to the existing 
policy mix.  In addition, the deposit return 
system would offer benefits that have not been 
included in this comparison.  These benefits are: 

 Litter reduction 

 Financial support to the socially excluded, 
charity groups, churches, schools and other 
social organisations 

 Creating a new social habit that could be 
developed in future years to support the 
(re) localisation of beverage businesses. 

 
The costs are met by those who volunteer not to 
redeem deposits paid on containers, not shared 
by those who participate in recycling activities. 
 

5.7.2 Social and sustainability benefits 

Litter reduction 
A deposit return system targeted at only small 
drinks containers (Option 1) would reduce litter.  
It would target 43,000 tonnes of small plastic 
drinks containers and 140,000 tonnes of drinks 
cans, more than 10 billion individual containers.  
Not all of these containers are left in the street, 
on trains and buses, in sports centres, schools 
and other public places.  Nevertheless, this 
category of packaging is not being addressed by 
existing policies other than through traditional 
command and control style regulations.  The 
soft drinks market in the UK is growing rapidly.  
In 2003 growth in both the on-trade and take 
home sectors increased by 11% in value terms 
and 7% in terms of volumea.  The fastest 

                                                           
a Britvic Soft Drinks Category Report 2004 

growing segments of the soft drinks sector are 
in smaller containers, in particular 500ml PET 
bottles where impulse buying in smaller 
containers increased by 25% in volume over the 
past two years.  The policy would not reduce 
other items that are littered.  However, by 
embedding additional value in these containers, 
there is an opportunity to design a system that 
does more than reduce litter.  It could 
emphasise the value of collecting deposit 
containers to donate to charities and other 
social organisations, developing and improving 
on the experience in New York.  This will be 
discussed further in Section 5.8. 
 
Financing social organisations 
The redemption value in containers ranges from 
£522.2 million in Option 1 to £841.2 million in 
Option 3.  If carefully designed, the scheme 
could channel a proportion of these deposit 
funds through social organisations.  Containers 
would be collected and donated to churches 
and charities so that they redeem the deposits.  
Should not more than 15% of deposit bearing 
containers be “donated” by those that have paid 
the deposit, then schools, churches, charities 
and others would receive between £78 million 
and £126 million per year by collecting and 
redeeming the containers. 
 
A deposit return system would add further 
incentives to existing social collection schemes 
such as Recycle Space (plastic bottle schemeb) 
and the recycling programmes led by 
Community Recycling Network (CRN). 
 

                                                           
b Reported by ReCoup 2004 
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Sustainable patterns of consumption 
This study is critical of German policy 
interventions that seek to preserve and extend 
the use of refillable containers for beverages.  
Beverage fillers, where they are able to do so, 
will eventually adapt to the change in financial 
incentives by locating filing operations closer to 
markets in Germany.  Refilling locally is an 
element of a more sustainable consumption 
pattern in which beverages are not transported 
long distances largely because of the cost 
savings available from very large scale 
production facilities. 
 
In the future if more local production of 
beverages is to be encouraged on grounds of 
sustainability, the existence of a social custom, 
returning drinks containers to redeem a deposit, 
could provide a useful platform for policy 
interventions. 
 
We have made no attempt to value these issues 
here, nor the social costs associated with the 
return of containers. 
 

5.7.3 Redistributing costs from obligated 
businesses and Local Authorities 

The costs of a deposit return system including 
the additional annual costs over business as 
usual of between £52 million to £46 million for 
Options 1 or 2 would not be met by either of the 
two main types of organisation paying the costs 
of the existing policy mix (namely obligated 
businesses and Local Authorities).  Instead, the 
costs of operating the deposit return system 
would be met by those who pay deposits on 
drinks containers but do not subsequently 
redeem them, i.e. voluntary non redeeming 
consumers.  To this extent, they are willing to 
pay the costs associated with the deposit return 
system.  They thereby reduce the costs that 
would otherwise have fallen on obligated 
businesses and Local Authorities.  Conversely, 
although it can be demonstrated that this would 
complement existing policy in objective terms, 
placing the burden of payment on consumers 
contradicts the current policy framework 
directed at producers. 
 
Much as the non-financial benefits of a deposit 
return system are difficult to value, this aspect 
of redistributing the costs of meeting the 
packaging recycling targets is difficult to 

measure.  Instead of the costs of compliance 
being distributed over everyone they are 
instead concentrated, for the specific materials, 
on those who are least concerned about 
redeeming the deposit.  Those relieved of the 
financial burden (obligated businesses and Local 
Authorities) are likely to welcome this 
redistributive aspect of a deposit return system. 
 

5.8 Using a mandatory DRS to 
reduce litter 

Litter reduction is a distinctly different policy 
objective, yet is commonly associated with 
mandatory deposit return systems used in other 
countries.  In particular, reducing litter and its 
associated social benefits is at the heart of the 
US model of deposit return systems for 
beverage containers.  It contrasts with the 
European model that is designed primarily, 
though not exclusively, to preserve existing 
container return habits and the refilling 
infrastructure. 
 
Where litter reduction is the primary policy 
objective, a mandatory deposit return system 
would best be targeted at those items of 
packaging commonly observed in litter.  
Alternatively, litter reduction can be an 
additional benefit when the primary policy 
objective is to increase recycling or refilling.  
Packaging materials contained within litter are 
not captured by existing recycling infrastructure.  
Litter is collected from open public spaces but 
also arises on public transport, leisure, 
education and similar facilities.  In these 
locations there is little or no existing recycling 
infrastructure.  The collected litter is sent for 
disposal. 
 
In the UK context, the existing policy framework 
does not provide incentives to collect for 
recycling any packaging materials that are 
discarded away from home: in particular small 
plastic bottles and cans. 
 

5.8.1 Current litter policy 

Section 87 of the Environmental Protection Act 
1990 makes it an offence to drop litter in any 
public place.  Fines of up to £2,500 can be levied 
and many Local Authorities have established 
fixed penalty systems of £50 for littering and 
dog fouling.  Sections 90 to 94 provide various 
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powers to Local Authorities and members of the 
public to control litter.  Section 33 makes fly 
tipping a criminal offence and section 59 
provides Local Authorities with powers to have 
the fly tipped waste removed and to 
subsequently recover the costs from the 
offender.  The Clean Neighbourhoods and 
Environment Bill proposes, amongst other 
matters, to strengthen the powers of Local 
Authorities to deal with littering issues. 
 
A review of the regulations for the Scottish 
Executive in 2003 highlighted the practical 
difficulties that arise in enforcing certain 
elements of the regulations: specifically the 
requirement for two witnesses in the event of a 
littering offence and the confusion created by 
having different authorities responsible for litter 
clearance on roads.a 
 
Encams has responsibility for the national 
campaign to reduce littering.  The organisation 
has published research on the composition of 
litter and public behavioural attitudes to it.  Of 
most relevance to this section is the study of 
behaviour (Encams 2001)b.  This work has 
informed local and national campaigns aimed at 
specific groups of people considered to be most 
likely to litter.  It has also identified sources of 
litter such as fast food outlets.  In November 
2003 a campaign was launched by 
Environmental Quality Minister Alun Michael 
targeting a 20% reduction in litter from fast food 
restaurantsc.  The campaign aims to establish a 
voluntary code of practice in cooperation with 
the British Plastics Federation as well as 
packaging industry group INCPEN. 
 
INCPEN has itself published research on the 
litter issue (INCPEN 2004)d identifying amongst 
other issues that consumers hold positive 
opinions about the function of packaging but 
negative opinions about the environmental 
consequences of disposing of it. 
Defra publishes guidance to Local Authorities on 
the design of litter bins and other street 
furniture and recommends, amongst other 
matters, that street cleaning contracts take 

                                                           
a
 The study carried out by ERM found that fly tipping enforcement 

worked rather better. 
b Encams 2001 
c “The Voluntary Code of Practice for the Fast Food Industry” from Defra 
June 2004 
d Incpen 2004 

account of likely concentrations of smoking 
related litter outside offices and public areas. 
 

5.8.2 Litter composition 

Litter composition is meaningful only at local 
level.  Urban areas with a high density of fast 
food restaurants may identify plastic trays and 
discarded food as a large fraction of litter and 
identify customers of these restaurants as the 
main source of litter.  In rural areas, litter 
discarded by car drivers may be more of a 
problem.  In each case, the perception of the 
litter problem will depend upon how long 
individual items of litter are left uncollected. 
 
In July 2004, Encams reported that 30 million 
tonnes of litter are collected annually at a cost 
of £450 million.  This cost was contrasted with 
the 1963 equivalent in 2004 money of £13 
millione.  The report went on to highlight that 
the number of drinks cartons littered had 
increased by 11%, but identified smokers and 
chewing gum users as the biggest sources of 
litter.  Cans, bottles and other beverage related 
litter were found in 31% of the survey areas. 
 
Local Authorities have investigated the 
composition of litter in order to design a 
campaign to address the issue.  An analysis in 
Cardiff (Keep Wales Tidy 2001) identified that 
metal, glass and dense plastic represented 
between 13% and 26% of litter bin contents by 
item, not weight. 
 
In London, the GLA Household Survey for 2002 
concluded that litter was the third most serious 
problem affecting the quality of life in the 
capital city.  A GLA study found that 260,000 
tonnes of litter were collected in 2002 at a cost 
of £51 million.  In common with the INCPEN 
(2004) study, the London “Litter Fairy” campaign 
identifies a contradiction between stated aims 
and actual practices: people who claimed not to 
litter, did so. 
 
Litter in the transport sector has been analysed 
by Network Recycling in a series of reports on 
transport hubs such as airports, railway stations 

                                                           
e Reported in Mirror.co.uk by Jon Kelly “Rubbish Dump UK” quoting 
Peter Gibson of Encams 
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and a motorway services areaa.  The studies 
highlight the proportion of waste that is 
potentially recyclable including beverage 
containers. 
 
The practical problems associated with defining 
and measuring litter make it difficult to establish 
whether a particular component of litter is 
significant in areas other than those sampled.  
Consequently, it is possible for industry 
organisations to highlight legitimate research 
indicating that litter has little to do with their 
own industry.  Europen, on behalf of the 
European packaging industry for example 
reports that Roland Berger in 2001 found in 
Germany that only 6% of litter consisted of 
beverage containers. 
 

5.8.3 Why is litter reduction relevant?  

The terms of reference for this study do not 
specifically identify litter reduction as being a 
policy objective.  Nevertheless, our review of 
international experience with mandatory 
deposit systems summarised in Annex 1 
highlighted that, of the three main policy 
objectives associated with this instrument, 
when applied to beverage containers, litter 
reduction is commonly used. 
 
It is in any case an inevitable outcome where 
individuals choose not to redeem deposits and 
instead discard or litter containers.  By 
embedding greater value in the container, those 
who choose to discard a deposit-bearing 
container are effectively allowing others to 
redeem the value by picking the litter from the 
street or non-recycling waste container.  The 
impact, albeit difficult to measure, is to capture 
packaging materials for recycling that would 
otherwise be collected as general waste for 
disposal. 
 
The issue for this study, where integration with 
existing policies is a specific constraint, is to 
identify sources of recyclable packaging waste 
that lie outside existing waste recycling systems.  
As there is rapid growth in the market for 
“away-from-home” beverages, there may be an 
opportunity to target containers that are 
currently largely discarded as street litter or left 

                                                           
a
 The studies include; Bristol, Leeds, Gatwick and Heathrow airports, 

Sheffield and Bristol rail stations, and a motorway services station on the 
M1. 

on transport systems, transport hubs, sports 
centres and football grounds, schools, leisure 
and similar facilities. 
 
Some of the “US style” mandatory deposit 
systems offer a basic model of how the 
instrument might be designed.  We have 
reviewed New York as a case study. 
 

5.8.4 14.4 New York deposit return system 

In New York, a deposit of 5 cents is levied on 
most beverage containers other than milk, a 
deposit that can be refunded at many retailers 
and various licensed depots.  Although the 
reported redemption rate is 62.5%b, this masks 
the mechanisms by which containers are 
returned.  For many New Yorkers, the 5 cent 
deposit represents 5% or less of the retail value 
of the beverage.  They often make no effort to 
return the container and instead place it in a 
litter bin or, if taken home, donate containers to 
charities, churches and voluntary groups.  It is 
this small-scale personal activity, that of the 
voluntary and charity sectors acting as deposit 
return agents, that makes the US model 
distinctly different from the European model.  
The European model uses high deposit values to 
encourage individuals to redeem their own 
deposits, not to engage with those who are 
socially excluded or with charitable 
organisations. 
 
Deposit bearing containers are picked out of 
litter bins (Figure 18) and from the street then 
taken to local depots for a refund.  At a New 
York Yankees game, we questioned one 
collector who was able to gather 350 plastic 
containers in less than one hour, enough to earn 
a cash refund of $17.50. 
 

                                                           
b Testimony of Preston Niblack to the New York City Council Committee 
on Sanitation June 3rd 2004 
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Figure 18.  Deposit-paid bottles in a New York 
waste bin (May 2004) 

 
 
Figure 19.  An informal collector of discarded 
deposit bearing containers outside a New York 
Yankees game. 

 
 
Jennifer Gitlitz, research director at the 
Container Recycling Institute (CRI) prepared an 
assessment of the containers used in New York 
State during 2002 in order to demonstrate the 
distribution of container types and the impact of 
increasing the deposit to 10 cents (Table 53). 

 
Table 53.  New York State beverage containers 
used (2002) 

 
Total containers 

(Millions) 

Aluminium cans 5680 

Steel cans 10 

Plastic bottles 3540 

Glass bottles 2649 

Total 11879 
Source: CRI USA (2004) 

 
Where deposit fees are higher redemption rates 
are typically higher.  Analysis by CE in the 
Netherlands in preparation for a study on litter 
coincides with evidence from the US.  New York 
and other 5 cent States lie at the extreme left 
side of this chart (Figure 20), Germany at the 
opposite end. 
 
Figure 20.  Level of deposit vs capture rate 

 
Source: CE Study On Litter 2001 

 
Unredeemed deposits 
Where deposits are a small element of the retail 
price and capture rates low, the issue of 
unredeemed deposits is more significant.  In 
New York City the value of unredeemed 
deposits has been estimated to be $43 million.  
Under current regulations these funds are kept 
by beverage distributors to pay a 2 cent per unit 
handling fee, defray other administrative costs 
and make a financial return.  Such an 
administrative system discourages innovation 
aimed at increasing the capture rate since a 
lower redemption rate improves the rate of 
return for distributors. 
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The issue of unredeemed deposits (also known 
as escheats) is important in all jurisdictions, 
some such as New York leaving the accumulated 
sums within the system creating a perverse 
incentive to minimise redemption others 
requiring the return of the funds to the State.  
The funds accumulate from individuals who 
voluntarily chose not to redeem deposits. 
 
Outcomes 
Table 54 outlines the findings of a series of US 
State litter studies undertaken or cited by Dan 
Syrek of the Institute of Applied Research (IAR).  
Both the studies undertaken by the IAR and 
those by State Highway Departments show that 
the implementation of DRS resulted in a 
reduction in the beverage container litter rate of 
over 70%.  However, the two studies differ in 
terms of the impact DRS had on total litter with 
the IAR studies showing only a 1.4% reduction 
and the Highway Departments 27%.  The main 
differences between the two studies were the 
proportion of beverage containers within total 
litter and the measurement parameters used.  
In the case of the IAR studies “visible items per 
mile” was the parameter used and this showed 
beverage containers to account for less than 
10% of total litter.  Whereas, studies by the 
State Highway Department in Oregon using 
“Items per mile / day” showed beverage 
containers to account for 23% of total litter.  In 
Iowa a study using “cubic yards per 87.4 miles” 
showed beverage containers to account for 58% 
of total litter.  The use of observations or item 
counting as opposed to volumetric counting 
clearly has an impact on the results and the 
choice of parameter used and is selected based 
on the objectives of the study.  If the objective is 
to reduce the landfill void space taken up with 
litter then volumetric counting is beneficial 
whereas if the objective is to minimise the visual 
impact of litter then item counting is the 
favoured approach. 
 
The New York system is not optimised to target 
containers that are normally consumed away 
from home and is open to both petty and large-
scale fraud.  Fraud within US State-wide systems 
is especially susceptible to redemptions by 
containers from out of State on which deposits 
have not been paid.  Michigan is understood to 
have particular difficulties in this respect.  The 
98.4% recovery rate was discovered during spot 
checks to have been increased by approximately 

one third of containers being redeemed against 
non-deposit bearing out-of-State containersa.  In 
the UK there would a risk that containers from 
neighbouring countries could be redeemed in 
this way, depending upon the design of the 
scheme. 
 
Table 54.  The results of litter measurement 
surveys undertaken in US States  

 

Change in litter rate before and 
after the introduction of DRS 

Reduction in 
beverage 
container 
litter rate 

Other 
litter 
rate 

Total 
litter 
rate 

Findings of four 
studies 
undertaken by 
IAR between 
1974 and 1993 

80.8% +5.5% -1.4% 

Survey by five 
state highway 
departments 
1972 to 1980 

73.4% -2.0% -27.3% 

 
On the other hand, more positive aspects of the 
New York style system include the licensing of 
deposit redemption depots as a mechanism for 
encouraging participation by retailers and 
others who are enthusiastic.  The participation 
of charities and the socially excluded could also 
be encouraged in any UK scheme. 
 
The 62.5% of packaging that is collected through 
the New York system is recycled.  Almost none is 
returned for refilling. 
 
The New York model raises questions over 
whether it is feasible to design a system for the 
UK that could operate at a reasonable cost, 
target packaging materials that are not currently 
recycled through existing infrastructure and 
offer non-financial benefits.  The model does 
not confirm that street litter would be reduced 
by a deposit return system but does confirm 
that more than 60% of targeted packaging could 
be recovered for recycling even when the 
deposit is only 5 cents (2.7p). 
 

                                                           
a Cain (1998) 
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6 Hazardous waste and transit packaging 

 

6.1 Hazardous waste packaging 

This study is concerned principally with 
containers.  However, DRSs are used to recover 
certain hazardous products and in some cases 
their associated packaging. 
 
We commissioned Perchards to review their 
international files for examples involving 
packaging although they reported very few.  A 
comprehensive study of hazardous household 
waste for the EU in 2002 was also revieweda. 
 
That there are so few examples may reflect the 
comparatively small arisings of household 
hazardous waste.  In most cases it represents 
less than 1% by weight of annual MSW arising.  
The principal sources of such household 
hazardous waste are: 

 Paints, varnishes inks and glues 

 Batteries and accumulators 

 Used mineral oils 

 Fluorescent light tubes and other mercury 
containing equipment 

 Pesticides 

 Medicines 

 Aerosols 
 
The quantities of such wastes arising in 
European countries are shown in Table 55. 
 
Of the 53 products containing hazardous 
materials listed in the EU study, all have the 
potential to generate packaging contaminated 
with product residues, sometimes in significant 
quantities.  These products range from engine 
oil, paints, adhesives and pesticides to nail 
varnish, hair dyes and furniture polish. 
 
Policy interventions to address potential 
environmental impacts from the use and 
disposal of some of these products have been 
focused on advanced disposal fees or voluntary 
take-back schemes. 

                                                           
a WRc for the EU 2002 

Table 55.  Estimates of household hazardous 
waste in EU Member States 

Country Year 

Estimate 
of waste 

(‘000 
tonnes) 

Per capita 
equivalent 
(tonnes) 

Expressed 
as a % of 

MSW 

Luxem-
bourg 

2000 2,100 5.3 1.0 

Finland 1999 27,000 5.3 1.1 

Germany 1997 390,000 4.7 1.0 

France 2000 260,000 4.5 1.2 

Italy 1997 254,000 4.4 1.0 

Sweden 1999 38,000 4.3 1.0 

UK 1999 252,000 4.2 0.9 

Portugal 1998 39,000 3.9 1.1 

Belgium 2000 46,300 3.8 1.0 

Spain 1997 143,000 3.6 1.0 

Austria 1999 
23,000-
26,000 

2.6-3.2 0.8-0.9 

Denmark 2000 13,600 2.5 0.8 

Nether-
lands 

2000 35,200 2.3 0.4 

Ireland 1998 6,800 1.8 0.5 

Greece 1999 4,500 0.4 0.1 
Source: Study On Hazardous Household Waste With A Main 
Emphasis On Hazardous Household Chemicals WRc For The EU 
July 2002 

 

6.1.1 Examples of European policy 
interventions 

In general, European policy interventions in this 
area have been to ban the disposal of hazardous 
household waste with general waste and to 
provide special collection facilities for defined 
and common hazardous materials. 
 
In Austria the 1990 Waste Management Act 
(Abfallwirtschaftsgesetz AWG - 
Festsetzungsverordnung gefahrliche abfalle) 
bans the disposal of hazardous waste and 
requires local collection authorities to collect 
such wastes free of charge.  Batteries, 
medicines, paints pesticides thinners etc can be 
left at special collection facilities. 
 
In Austria and Sweden, fluorescent light tubes 
that contain mercury are subject to a refundable 
deposit.  In Austria the deposit is €1.50 each 
resulting in a collection rate of approximately 
50%. 
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Belgian law provides for an eco tax on industrial 
containers for solvents, glues and inks unless 
there is: 

 A deposit of at least €0.31 per volume unit 
(equivalent to 5 litres for solvents, 10 litres 
for glues and 2.5 litres for inks) 

 A return premium paid by a third party 
collector or 

 A packaging credit. 
 
No such requirement is extended to products 
sold to the household sector. 
 
In Denmark, prohibition on the disposal to 
landfill of hazardous household waste is 
supplemented by special collection facilities and 
occasional campaigns to encourage clear outs 
from storage.  Retail take-back schemes are 
operated for paints, pharmaceuticals and 
photographic chemicals. 
 
German law provides powers for the 
introduction of deposits on containers for (non-
hazardous) emulsion paints and household 
detergents and cleaning products.  These 
powers would only be implemented in the event 
that recycling targets for the DSD (Duales 
System Deutschland) fail to be met. 
 
Since April 1988 battery retailers have been 
required to provide take-back facilities free of 
charge to consumers.  Similar requirements are 
placed on distributors of lubricants, fluorescent 
tubes and photographic chemicals. 
 
In the Netherlands, municipalities have a target 
to collect 90% of household hazardous waste by 
2006, a policy that is supported by a labelling 
scheme that identifies products that should not 
be disposed in the general waste or sent for 
recycling. 
 
Retailer take-back schemes operate for 
batteries, lead acid batteries, pharmaceuticals 
and fluorescent light tubes.  The studies of 
waste composition in the Netherlands indicate 
that paint is the largest component at 
approximately 38% by weight, oil representing 
12%, solvents 10% and pesticides only 2%. 
 
In France, Portugal and Spain voluntary take-
back systems operate for pharmaceutical 
products.  These systems are funded by 

producers and provide take-back facilities for 
containers and unused products at retailers. 
 

6.1.2 Examples of North American policy 
interventions 

British Columbia focused policy interventions on 
products that were identified in 1993 as forming 
the largest components of hazardous household 
waste.  These were: paint (70%) solvents, 
thinners and fuels (17%), and domestic 
pesticides (7%).  These policies supplemented 
earlier producer responsibility measures aimed 
at lubricants, tyres and batteries. 
 
For each of the hazardous products identified in 
1993, eco fees are charged ranging between 10 
cents and Can$1 depending on container size.  
Notably, the option of using refundable deposits 
was rejected on the grounds of health and 
safety.  Deposits provide incentives for the 
informal sector to collect materials on which a 
deposit can be redeemed.  It was felt that this 
could lead to inappropriate collection, transport 
and handling activities. 
 
Of the paint collected in 2002 78% was recycled, 
6% reused in paint exchange schemes and 16% 
blended as a fuel substitute. 
 
Similar systems are in place in Quebec and Nova 
Scotia. 
 

6.1.3 Examples of Asian policy 
interventions 

In Korea, producers and importers pay an 
advanced disposal fee to meet Local Authority 
waste management costs.  Pesticides packaged 
in glass or plastic containers pay 7 to 16Won per 
unit, other hazardous products 6 to 11Won, 
cosmetics packed in glass bottles between 1 and 
4.5Won per unit, and antifreeze 30Won per 
unit. 
 

6.1.4 Examples of Latin American policy 
interventions 

One municipality in Brazil requires producers 
and distributors to buy back used containers for 
hygiene and cleaning products, cosmetics and 
lubricants.  This local leadership role has led to 
the issue being discussed at a national level. 
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An omnibus waste bill is being considered by the 
Brazilian Chamber of Deputies that would 
require importers and distributors of all 
products packed in plastic including combustible 
oils and lubricants, cosmetics, hygiene and 
cleaning products to take back the packaging 
and pay consumers at least 5% of the original 
sales price. 
 

6.1.5 Examples of Caribbean policy interventions 

The Organisation of Eastern Caribbean States 
(OECS) has recommended that member states 
impose deposits or special fees on problem 
wastes such as household hazardous wastes as 
well as to appliances, electronics and batteries. 
 

6.1.6 UK farm packaging 

The Resource Recovery Forum (RRF) published 
in September 2004 a study of farm packaging 
waste (RRF 2004)a.  The study, prepared by Ross 
Dyer, quantifies the amount of packaging waste 
(Table 55) and describes the systems used in 
other European countries to recover this waste.  
It concludes that an advanced disposal fee is 
likely to be the most effective mechanism for 
collecting the waste but gives little analysis of 
the potential for a deposit return instrument.  
ECOTEC Research and Consulting in association 
with Silsoe Research Institute and Cambridge 
University (Department of Land Economy) 
investigated the use of economic instruments 
for pesticide minimisation in 1996 for the 
Department, including the use of deposits and 
advanced disposal fees. 
 
David Perchard stresses that the most common 
collection arrangement in Europe for containers 
of agricultural chemicals and farm films relies on 
take-back by agricultural suppliers and is funded 
by the producers.  The RRF study concludes that 
an advanced disposal fee of 2p per 5 litre 
container would be sufficient to finance the 
costs of collection and recovery at the start of a 
scheme rising to 9p per 5 litre container once 
the recovery target reaches 50%.  An advanced 
fee of this size represents less than 0.5% of the 
retail price of packs. 
 

                                                           
a RRF 2004 

Table 56.  UK Farm Packaging Waste 

Plastic packaging 
Annual arising 
(‘000 tonnes) 

Pesticide Containers 2.4 

Fertiliser Bags 12.2 

Seed Bags 1.0 

Animal Feed Bags 11.4 

Animal Health Bags 0.7 

Misc Containers 3.8 

Sub Total (Plastic) 31.6 

Paper/board packaging  

Pesticide Containers 1.6 

Seed Packaging 1.8 

Animal Feed Packs 6.0 

Animal Health Packs 0.2 

Sub Total 
(Paper/board) 

9.6 

Total packaging 41.2 
Source: “Farm Packaging Waste – Proposals for a UK Scheme” 
P.62 table 15 (RRF 2004) 

 
Waste containers from the agricultural sector 
are not the main focus of this study although we 
have been asked to include the sector in our 
review.  The detailed RRF study published in 
September 2004 considers a number of options 
on which a consultation exercise was carried out 
with a variety of stakeholders in the sector.  
Deposit return systems could be effective in the 
agricultural sector as a means of encouraging 
take-back as the proposed advanced disposal 
fee (ADF) is so small that consumer behaviour 
may not change.  Establishing a low cost scheme 
would not frustrate later efforts to convert the 
ADF to a deposit return system and, if support 
can be achieved for the ADF, this could create 
the basis for an improvement in waste collection 
and recovery in the farming sector. 
 

6.2 Transit packaging 

Transit packaging represents approximately 50% 
of total packaging used.  Voluntary DRS is used 
extensively in supply chains although in some 
cases the coordination of deposit rates has been 
challenged by competition authoritiesb.  
Mandatory systems are not used for transit 

                                                           
b

 The trade association for the British Chemical Distributors (BCDTA) 

established a schedule of deposits on chemical containers for member 
companies in 2000.  According to Peter Newport, Director of the 
Association, the OFT (Office of Fair Trading) using the Competition Act 
required the association to cease publication of any agreed deposit 
rates. 
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packaging in any of the countries reviewed for 
this study, largely because of the potential cost 
savings available to companies within 
established supply chains through the use of 
returnable packaging systems. 
 
The Packaging Management Group has reported 
on the uptake of returnable transit packaging 
and identified in 2000 that Germany was by far 
the largest user of such systems in Europea.  We 
investigated the extent to which returnable 
transit systems have been introduced within 
supply chains.  Our method was to interview 
vendors of returnable packaging systems to 
enquire whether sales are increasing and the 
reasons for industrial and commercial 
customers adopting these systems.  Allibert 
Buckhorn, a subsidiary of Myers Industries, is 
one of the largest equipment vendors in the 
sector.  Simon Mendes reported that sales have 
been growing rapidly since 1998 driven by the 
cost of compliance with the Packaging Waste 
Regulations.  In general, companies recognise 
that the least cost method for reducing their 
reported tonnages to compliance schemes is to 
displace cardboard boxes with reusable transit 
packaging.  The company sells to all sectors but 
in particular to the electronics and food 
industries.  This optimistic view of past 
performance and future growth prospects was 
confirmed by interviews with other users such 
as Securicor Omega who distribute to 
Waterstones, Bertram (books) and Dixons 
Group.  Martin Rist at Securicor Omega 
highlighted that recorded music retailers were 
rapidly adopting reusable containers. 
 
The Packaging Management Group study 
forecast a decline in corrugated board sales for 
transit packaging by 700,000 tonnes by 2005. 
 
A study of the European market for corrugated 
packaging in 2001b identified that corrugated 
packaging represented 62% of total transit 
(outer) packaging.  Consumption in all 
developed European economies was reported to 
be broadly consistent at 37 kg per capita.  The 
study highlighted that a long term correlation 
between industrial production and demand for 
corrugated board has changed.  Previously a 1% 

                                                           
a
 RTP Study from Packaging Management Group Ref 44 1985 218688.  

Germany used 378 million containers compared to 31 million in the UK. 
b Landell Mills Market Power “European market Trends in Corrugated 
Packaging” 

change in production led to a 1.5% change in 
demand for corrugated board.  In recent years 
this has fallen from 1.5% to 1%. 
 
This work does not explain the qualitative 
difference in the consumption of packaging in 
the UK compared to Germany and Denmark. 
 
The per capita consumption of paper and wood 
is significantly higher in Germany and Denmark 
than the UK.  That Germany is reported to use 
10 times as many returnable transit packaging 
systems than the UK provides further evidence 
that there are questions over the rate of 
adoption in the UK and the comparability of the 
two economies. 
 
Transit packaging is an area that has not been 
measured and studied as closely as primary 
(sales) packaging.  The ReUse Panel of the 
Advisory Committee on Packaging (ACP) has 
recommended a closer study of this packaging 
stream and this would help to explain the 
variation in consumption patterns. 
 
We have concluded that there is an existing 
market for returnable transit packaging systems 
that is growing rapidly.  Partly it is doing so 
because of the incentives provided by the 
existing framework of waste management 
regulations.  It is the potential cost savings from 
displacing one-way transit containers that is 
driving adoption.  The rate of adoption could be 
accelerated with a mandatory DRS applied to 
corrugated board transit packaging, although 
there are no examples of this in other countries.  
Nor is there an overwhelming case for 
intervention whilst the market for reusable 
systems appears to be growing strongly. 
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7 Conclusions and further work 

 

7.1  Conclusions 

This study reviews international experience with 
mandatory DRS, in particular those targeted on 
beverage containers.  335 million people in 21 
countries or US States use mandatory deposit 
return systems.  In the three case study 
countries of Germany, Denmark and the 
Netherlands, DRS is one element of a complex 
structure of policy interventions designed to 
achieve a variety of objectives, including the 
decoupling of economic growth from waste 
generation.  It will be clearer whether such a 
decoupling has occurred when economic growth 
rates of 3% to 4% are achieved in these 
countries.  We have shown that waste 
generation tends to increase faster than GDP 
growth when the economy is performing above 
its long term average trend rate of 2% to 2.5%. 
 
Regardless of whether the decoupling has been 
achieved, there is a distinctly different pattern 
of packaging consumption compared to that in 
the UK.  Although differences in the method of 
calculation makes international comparisons of 
packaging data problematic, in general terms, 
the UK consumes far more plastic, metal and 
glass packaging per capita than Germany and 
Denmark.  On the other hand, Germany and 
Denmark consume more paper and wood 
thereby increasing the per capita average 
weight of packaging waste consumed to above 
that in the UK.  The explanation for this different 
pattern of packaging consumption may be 
related to different beverage choices, the way in 
which these beverage choices are consumed or 
merely a reflection of the different types of 
economic activity in each country.  That such 
differences exist is clear; the extent to which 
they explain why the UK consumes so much 
more plastic, metals and glass cannot be 
established.  If the UK experienced a pattern of 
consumption for these materials similar to that 
in Germany or Denmark, UK packaging 
consumption would be reduced by between 
565,000 to 650,000 tonnes a year.  The high 
value deposit system, called the ‘European style’ 
DRS in this study, is designed to encourage a 
higher use of refillable beverage containers and 

is very likely to be a significant explanation for 
this difference.  If the UK switched 34% of 
beverage packaging to glass and plastic 
refillables this would reduce glass and plastic 
packaging consumption by more than 700,000 
tonnes. 
 
However, the European style of DRS that uses a 
high deposit in order to have a high return rate 
of containers has serious drawbacks.  It acts as a 
constraint on international and national trade in 
beverages, reducing competition; it favours 
packaging formats that may not deliver 
environmental advantages and it is costly to 
administer.  If a European style DRS were to be 
implemented in the UK it is highly unlikely that 
the necessary capital investment of £492 to 
£632 million in the return and refilling 
infrastructure would be made.  Beverage fillers 
are already avoiding the use of refillables 
because the market is rapidly fragmenting into 
small segments in which beverages and their 
packaging are designed for people engaged in 
different sports, social and leisure activities.  
Attempting to service this burgeoning demand 
in standardised refillable containers is 
unrealistic. 
 
Although this instrument (DRS) is not suitable to 
achieve the policy objective of increasing the 
take up of refillable containers we suggest other 
mechanisms that might be used.  The incentives 
for the creation of small businesses in the UK 
have resulted in a growing number of small 
businesses in the beverage sector, especially in 
the water segment.  Very few have opted for 
refillable systems other than for water coolers.  
As refilling for a local market is demonstrated in 
several LCA studies to offer significant 
environment benefits, we concluded that the 
use of the following mechanisms may prove 
helpful: 

 Financial incentives.  The payment of 
recycling credits, currently a discretionary 
option for waste disposal authorities, could 
be justified for some local refillable bottle 
users.  Bottles that would otherwise have 
been sold into a local area and placed in 
Local Authority collection systems would 
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have been diverted by the refiller.  
Negotiations would be at the local level 
and would favour local beverage fillers.   

 Information.  A pilot study in association 
with a local mineral water producer might 
be used to demonstrate how to overcome 
the commercial barriers to establishing a 
deposit refund system from scratch.  Local 
ReMaDe organisations may be best placed 
to coordinate this project with funding 
from WRAP. 

 
Although we have concluded that a DRS 
designed to achieve a higher uptake of refillable 
containers is not feasible in the UK, a low value 
deposit “US-style” DRS designed to improve 
recycling performance and reduce litter offers 
considerably more merit. 
 
We investigated the costs of three options, each 
with a deposit of 5p per container and requiring 
only voluntary participation in take-back by 
retailers.  Based on US and European 

experience, a deposit of 5p will generate a 70% 
redemption rate. 
 
Option 1 - Small plastic drinks bottles of less 
than 750ml and all drinks cans. 
Option 2 – All plastic containers (except milk) 
and all drinks cans. 
Option 3 – As option 2 but including all off-trade 
glass bottles. 
 
We found that Options 1 and 2 would deliver 
additional material required to meet the 2008 
recycling targets.  Table 57 shows the projected 
capture rates of a DRS with a 70% redemption 
rate.  The material captured will be made up 
predominantly of new material although some 
material will be diverted from commercial and 
Local Authority schemes.  The DRS could be 
integrated within the existing policy mix without 
overwhelming the PRN system since, in the case 
of steel and plastic, the majority of material 
would still need to be collected through the two 
existing systems. 

 
Table 57.  Contribution DRS with a 70% redemption would make to 2008 recycling targets. 

Beverage 
container 

Waste 
arisings 

(Kt) 

70% 
redemption 

(Kt) 

2008 Recycling targets for each 
material 

Contribution 
DRS with 70% 
redemption 

would make to 
2008 targets.  

(%) 

Forecast 
arisings 

(Kt) 

Target 
(%) 

Target 
tonnage 

(Kt) 

Steel beverage 
cans 

102 71.4 670 50 335 21.3 

Aluminium 
beverage cans 

78 54.6 141 50 70.5 77.4 

Plastic 
containers >1 
litre except 
milk 

62.1 43.5 2,070 22.5 465.7 9.3 

 
Rather than delivering additional material, 
Option 3 would divert material away from 
existing collection systems. 
 
Figure 21 is used to contextualise the financial 
costs associated with DRS.  It shows a 
diagrammatic overview of the relationship 
between three key factors: 

 the size of the deposit -  dictates the return 
rates 

 the costs associated with administering the 
scheme 

 the value of unredeemed deposits – used 
to fund or part fund the scheme. 

 
As the size of the deposit increases the return 
rate will increase and theoretically a high 
enough deposit will result in a 100% return rate, 
at which point, the value of unredeemed 
deposits will be zero.  Administrative costs 
increase slightly with respect to the size of the 
deposit due to the higher physical collection 
burden and the greater number of transactions.  
The diagram shows that low value deposits 
results in lower capture rates and hence the 
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value of unredeemed deposits outweighs the 
system administration costs producing a 
revenue surplus.  At the other end of the scale, 

high value deposits increase return rates and 
collection costs producing a revenue deficit.   

 
Figure 21.  The relationship between the size of the deposit, the costs of administrating the scheme and 
the value of unredeemed deposits. 

 
 
Table 58.  Financial costs of existing policy mix to capture equivalent amounts of packaging 

Existing policy mix1 
Option 1 

Small plastic bottles 
plus cans 

Option 2 
All plastic bottles 

(except milk) 
Plus cans 

Option 3 
As option 2 plus all 

off-trade glass bottles 

Plastic 4.3 – 5.3 12.7 – 15.5 12.7 – 15.5 

Metals 19.9 – 24.9 19.9 – 24.9 19.9 - 24.9 

Glass   26.6 – 29.9 

Total costs 
for existing policy mix 

£24.2m – £30.2m £32.6m – £40.4m £59.2 -£70.3m 

Surplus from 
Deposit Return System 

£79.6m £119.8m £115.2m 

Notes: 1. Using average expected collection costs per tonne.  These are: 127,000 tonnes of PET at £100 - £122 (of which 43,000 tonnes 
in small formats), 140,000 tonnes of cans at £142 -£178 and 720,000 tonnes of off-trade glass at £37 - £41.5. 

 
Following comparison with the expected costs 
of achieving the targets using the existing policy 
mix, we found that introducing a DRS would 
generate a surplus for every option.  In the USA 
and Canada much debate has been undertaken 
on the use of the surplus.  In the UK it could be 
ring-fenced to support the recycling 
infrastructure in much the same way as PRN 
revenue, hence further complimenting existing 
policy. 

Conversely, when evaluating the benefits of the 
DRS from the single policy perspective, namely 
meeting EU recycling targets, the scheme is 
expensive when compared to the existing PRN 
scheme.  In addition, the redistributive nature of 
this option raises questions of equity and 
consistency with the existing policy framework 
since in the case of surplus generating DRSs all 
revenue is generated from consumers who 
choose not to participate in recycling deposit 

Surplus 

generated 

DRS administrative costs 

Value of 

unredeemed 

deposits 

Size of Deposit 
Small Large 

£ 

Deficit between admin 

costs  and unredeemed 

deposits 

Breakeven point; admin costs = 

value of unredeemed deposits 
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bearing containers.  Under such circumstances 
obligated businesses will have their compliance 
costs reduced. 
 
As a counterargument, from a practical 
perspective a low deposit DRS could be 
integrated within the existing system and 
deliver benefits that are not available from the 
existing policy mix.  Specifically these are: 

 A reduction in litter.  Over 10 billion small 
plastic bottles and cans would have a 
deposit on them and if abandoned on 
trains, buses, sports facilities, public spaces 
and the street would be collected by others 
keen to redeem the deposit, not left for 
waste management contractors. 

 Charities and other social organisations 
including those involved in community 
recycling could benefit from the 
redemption value in containers donated to 
them.  If appropriately designed we 
estimate that £78 million to £126 million 
could be donated to these organisations 
each year under Options 1 and 2. 

 The costs of a DRS would not be met by 
obligated businesses or by Local 
Authorities.  Instead the costs would be 
met by those who do not redeem the 
deposit or donate to charitable 
organisations.  This represents a 
redistribution of costs associated with 
meeting the recycling targets to those 
willing to pay.  A DRS need not compel 
retailers to take back containers, only those 
willing to do so are required for the scheme 
to work effectively. 

 A DRS targeted on light-weight containers, 
cans and plastic bottles, would integrate 
well with the existing policy mix that 
provides incentives for Local Authorities to 
collect heavy and/or biodegradable wastes.   

 Establishing a new social habit of returning 
containers to redeem deposits may create 
a platform on which other more 
sustainable patterns of consumption could 
be built in the future. 

 
With respect to packaging containers for 
hazardous products, advanced disposal fees are 
more commonly used than mandatory DRS.  
There appears to be little evidence that 
intervention is required for transit packaging 

where existing policies appear to be driving up 
demand for a switch to reusable systems. 
 

7.2 Further work 

7.2.1 Transit packaging 

The differences in per capita consumption of 
different types of packaging materials between 
the UK, Germany and Denmark raises questions 
that we have not been able to resolve in this 
study.  Very little research attention has been 
focused on the market for reusable transit 
packaging in the UK.  Our own survey of 
equipment vendors to industry and supply chain 
managers suggests that UK companies are 
rapidly adopting such systems in order to 
minimise transit packaging, mostly cardboard, 
wood and paper.  Sales packaging is being 
reduced in weight. 
 
German and Danish policy interventions have 
largely been focused on the most visible primary 
packaging: bottles, cans and jars.  UK policy 
draws no distinction between sales packaging 
and transit packaging but creates an incentive to 
minimise which ever can be reduced at the least 
cost.  The UK consumes the equivalent of 
560,000 tonnes more plastic, cans and glass for 
one-way containers but appears to use several 
hundred thousand tonnes less paper, board and 
wood: typically transit packaging materials. 
 
A study of the transit packaging market would 
be useful in establishing whether existing UK 
policies are achieving the waste minimisation 
impacts anticipated when they were designed 
and introduced. 
 

7.2.2 Administrative systems for 
redemption 

Further work is required on establishing detailed 
administrative arrangements to ensure that any 
DRS creates new opportunities for community 
recycling networks in the UK, and benefits 
charities and other social organisations.  
American and Canadian models are most likely 
to provide practical lessons concerning 
attempted fraud and unintended market 
distortions.  The Swedish can system would 
make a useful alternative model. 
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