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Executive Summary 

Household batteries make up only a very small part (approximately 0.24%) of the waste 
stream to landfill in New Zealand (NZ).  However, there is a high level of public awareness 
that batteries are a hazardous material and concern regarding the current practice of 
disposal to landfill and lack of recycling options.   

Auckland Council strongly supports the concept of product stewardship (in line with the 
Waste Minimisation Act 2008) for all products, and has therefore committed to working 
with industry and community groups to identify opportunities for an industry led voluntary 
product stewardship scheme and a workgroup has been formed to take this forward. The 
workgroup has requested that research be undertaken to look into the potential 
opportunity for a product stewardship scheme in NZ and the appropriateness of current 
disposal practices. This report assesses the opportunities and constraints in relation to 
household battery disposal and product stewardship schemes.  

The largest quantities of household batteries imported into NZ are non-rechargeable single 
use alkaline manganese and zinc carbon batteries (89%). The remaining 11% comprise 
rechargeable batteries (2%) and button cell batteries (9%). In Auckland, annually, the 
tonnage of batteries potentially reaching end-of-life is an estimated 2800 tonnes. Of this it 
is estimated that less than 0.2% is currently recycled (mainly comprising rechargeable 
batteries). There are limited opportunities for the consumer to recycle household batteries 
at present. With the exception of the schemes operated by Sony and other community 
based collection points, which provide a free consumer drop off service for small quantities 
of household batteries, the services require the user to pay a disposal fee. Alkaline batteries 
where collected are not recycled; they are mixed with concrete in 200 litre drums and 
landfilled. Other batteries are sent overseas for reprocessing. 

Household dry cell batteries, particularly rechargeable and button cell batteries, can 
contain toxic heavy metals, such as nickel, cadmium or mercury. When disposed to landfill 
heavy metals may dissolve into leachate when the battery casing corrodes, potentially 
causing pollution to the environment if leachate is not adequately controlled. MfE lists 
batteries containing nickel cadmium and mercury as being hazardous waste and 
recommends these are recycled. All other household battery types (including dry cell non-
rechargeable single use batteries that make up approximately 89% of battery imports) are 
not classified as hazardous waste and are recommended to be disposed to landfill through 
household waste collection.  

Dry cell household batteries are only recommended to be accepted at “Class 1” landfills.  In 
Auckland, dry cell batteries (with the exception of the 0.2% that is recycled) are currently 
collected with household waste and deposited at one of three Class 1 landfills in the region 
(Redvale, Whitford and Hampton Downs Landfills).  Comprehensive systems are in place for 
Auckland Class 1 landfills to manage the effects of disposal of wastes (including batteries), 
such as waste acceptance criteria, leachate management, liner design and groundwater and 
surface water controls and monitoring. 

Monitoring data shows that leachability criteria, derived from the USEPA TCLP leaching 
limits (based on drinking water standards) are met.  This suggests that class 1 landfills in 
Auckland, which are designed with liner and leachate collection systems, should be 
appropriate for long-term management of disposed batteries containing heavy metals, 
without exceeding limits that have been set to protect human health and the environment. 
The effects on the environment of current battery disposal practices via household waste 
are expected to be minimal. 
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A review has been undertaken of international experiences of recycling schemes for 
batteries, from which the following lessons can be learnt: 

 Industry has been pivotal in driving technological advances in batteries to reduce 
resource use (smaller batteries with greater energy) and hazardous material content 
of batteries. This has significantly reduced toxic heavy metals, such as cadmium and 
mercury, being disposed of into the environment. This also has created implications 
for the cost-effectiveness of battery recycling. The value of recovered metals from 
batteries is not sufficient to cover the costs of collection and recycling, especially 
given the ongoing improvements in battery technologies which have reduced the 
content. This is particularly the case for single use alkaline batteries that form the 
majority of batteries reaching their end of life. Batteries having the greatest value for 
recovery, in terms of economic and environmental benefits, are in the smallest 
quantities. This is reflected in rechargeable and button cell recycling schemes 
dominating. 

 Regulation has been a key driver for increased recycling rates achieved for household 
batteries e.g. through classification of batteries as hazardous waste, ban of specified 
types of battery sale or disposal to landfill and/or mandatory recycling targets 

 The setting of mandatory targets for recovery have been a significant factor in 
elevating recovery rates  

 Product stewardship schemes where costs are borne by the manufacturer and 
associated take-back schemes are free to the consumer have been a more successful 
model for increasing recycling rates than schemes where consumer pays at the point 
of take-back of batteries reaching their end of life.  

The cost-benefit and life-cycle analyses from recycling battery schemes outside NZ suggest 
that while there are environmental benefits of recycling (mainly due to recovery of 
material), the costs are much greater than disposal to landfill. Rechargeable batteries have 
greater benefits in terms of recovery, but are only a small percentage of the household 
battery market. The technological advances in batteries are also likely to further increase 
recycling costs, with material recovered reducing over time. For small markets like NZ, with 
expensive options for reprocessing overseas, the costs of recycling is further increased.  

Detailed assessment of the business case for a product stewardship scheme in NZ for 
household batteries will be required. This initial research suggests that the costs of 
implementing such a scheme in NZ would be high due to the small market and lack of local 
reprocessing facilities which may outweigh the benefits.  However, a voluntary, co-
regulatory approach is likely to be more appropriate for the NZ market than a formal 
Battery Extended Producer Responsibility scheme which would be a prohibitively high cost, 
and be a more successful model for increasing recycling rates than schemes where 
consumer pays at the point of take-back of batteries reaching their end of life.  

Combining a voluntary product stewardship scheme with e-waste recycling should be 
further explored as there will be cost-benefits that make the business case for battery 
recycling more favourable, especially for rechargeable and button cell batteries. The 
mechanisms are in place to enable the cost-effective collection of batteries through e-
waste recycling, but the funding model for battery recycling requires more detailed 
consideration.  
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1 Introduction 

The Auckland Council Waste Management and Minimisation Plan 2012 (WMMP), has an 
aspirational goal of zero waste to landfill by 2040, with an interim target of 30% reduction per 
capita in domestic waste to landfill by 2018.  

In 2010, the Ministry for the Environment (MfE) reported that 2.5 million tonnes of waste was 
disposed to municipal landfills in New Zealand1.  Approximately 1.174 million tonnes of waste was 
estimated to be disposed to landfill in the Auckland Region (approximately 0.8 tonnes per 
person), of which 65% is considered to be waste that could be recycled or composted2.   

Household batteries make up only a very small part of the waste stream to landfill in NZ.  
However, there is a high level of public awareness that batteries are a hazardous material and 
concern regarding the current practice of disposal to landfill and lack of recycling options in NZ.  
89% of submitters to the Auckland WMMP were supportive of Council advocating for product 
stewardship schemes, with batteries being indicated as a product requiring this.  

Auckland Council strongly supports the concept of product stewardship (in line with the Waste 
Minimisation Act 2008) for all products, and has therefore committed to working with industry 
and community groups to identify opportunities for an industry-led voluntary product 
stewardship scheme and a workgroup has been formed to take this forward. The workgroup has 
requested that research be undertaken to look into the appropriateness of current disposal 
practices and potential opportunity for a product stewardship scheme in NZ.  

As requested, and in accordance with our proposal dated 4 September 2013, Tonkin and Taylor 
have assessed the opportunities and constraints in relation to household battery disposal and 
product stewardship schemes.  

 

                                                           

1 http://www.mfe.govt.nz/environmental-reporting/waste/solid-waste-disposal-indicator/quantity-solid-waste-
landfill.html 
2 Auckland Waste Management and Minimisation Plan, Auckland Council, June 2012 
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2 Scope of works 

This assessment has comprised the following scope of works: 

Task 1 Brief analysis of import/disposal volumes of specified batteries derived from readily 
available information from Statistics NZ (in relation to imports) and Auckland Council (in 
relation to collection and disposal).  

Task 2 Assessment of the current status of disposal options for household (dry cell) batteries in 
NZ / Auckland. In particular, providing a detailed assessment of landfill processes in 
relation to battery disposal; assessing the appropriateness of the landfill classification 
system and types of liner and their ability to address leachate leakage and stabilise 
hazardous waste materials such as heavy metals.  This task considers the revised waste 
acceptance criteria included in the Draft Disposal to Land Guidelines currently being 
circulated by WasteMINZ for consultation. 

Task 3 Desk study review of alternative disposal options, such as recycling and recovery 
schemes, through assessment of international best practice in relation to battery end of 
life disposal, and their applicability to the New Zealand/ Auckland market.  

Task 4 Assessment of potential options for a product stewardship scheme for New Zealand for 
battery disposal through combination with electronic waste disposal schemes. This 
includes review of current and proposed practices and discussions with e-waste recyclers. 

Task 5   Provision of a high level cost/benefit analysis of disposal options for specified types of 
batteries to landfill or alternative scheme and recommendations for viable options for the 
Auckland region.  
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3 New Zealand household (dry cell) battery market  

3.1 Overview 

Household (dry cell) batteries can be classified into the categories shown in Table 1, with their 
respective share of the New Zealand battery market based on 2010-2012 import data.  Annual 
imports for the years 2000 to 2012 are shown graphically in Figure 1.  Import data were derived 
from Statistics NZ database and are based on the number of batteries (refer Appendix A).  

Energizer provides approximately 50% of New Zealand’s market volume for household batteries, 
with Panasonic holding the next largest market share. Other battery suppliers in New Zealand 
include Duracell (Proctor and Gamble), Sony, Toshiba, Sanyo, Transonic, Dick Smith and Signature 
Range. 

Table 1: Imports of household (dry cell) batteries (2010-2012) 

Category   Type Typical Uses Percentage of total 
battery imports+ 

Dry cell: non-
rechargeable - single use 
(‘AAA’, ‘AA’, ‘C’ and ‘D’, 
and ‘9 volt’) 

Zinc carbon Torches, clocks, shavers, 
radios, toys and smoke 
alarms 

18.6 

Zinc chloride 

Alkaline manganese 
Toys, calculators and 
other portable devices 

70.3 

Primary button cells 

Mercuric oxide 
Hearing aids, pacemakers 
and cameras 

0.3 

Zinc air 
Hearing aids, pagers and 
cameras 

4.5 

Silver oxide 
Calculators, watches and 
cameras 

0.8 

Lithium  
Computers, watches and 
cameras (Lithium- 
explosive and flammable) 

3.8 

Dry cell: rechargeable -
secondary batteries 

Nickel cadmium 
(NiCd) Mobile phones, cordless 

power tools laptop, 
computers, shavers, 
motorised toys and 
personal stereos 

0.4 

Nickel-metal hydride 
(NiMH) 

1.4 

Nickel lithium ion (Li-
ion) 

-  

+No descriptor for Li-ion battery found on Statistics NZ database 
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Figure 1: Breakdown of household (dry cell) battery imports by type 

Average weights of dry cell single use and rechargeable batteries (‘AAA’, ‘AA’, ‘C’, ‘D’ and ‘9 volt’) 
are in the range between 12g and 135g.  Data from Australian Battery Recycling Initiative (ABRI)3 
indicates an average weight of 45g per battery reaching the end of their useful life each year.   

In the New Zealand market, if we consider the highest annual import volume since 2000 of 132 
million household batteries (refer Appendix A), at an average weight of 45g this would equate to 
approximately 6000 tonnes of batteries.  For the Auckland Region the waste volumes are less than 
half the NZ total, so proportionally the tonnage of batteries annually would equate to an 
estimated 2800 tonnes.  This is likely a conservatively high estimate as data from the ABRI 2010 
Research Paper4  indicated that approximately 75% of consumed batteries reach the end of 
service life each year 

3.2 Dry cell non-rechargeable batteries 

The largest numbers of household (dry cell) batteries imported into New Zealand, which 
cumulatively account for approximately 89% of all the household batteries imported in 2010-
2012, are non-rechargeable, single use batteries.  Annual import volumes are shown in Figure 2 
(note there is data missing for carbon zinc batteries for 2006 to 2008).  The data indicates that 
import volumes of these types of batteries peaked in 2010 and appear to be declining. 

                                                           

3 Background Paper and Report: Business and Public Policy Case for Battery Stewardship (handheld batteries), Martin 
Stewardship and Management Strategies Pty Ltd, Prepared for Sustainability Victoria, June 2013  
4 Analysis of battery consumption, recycling and disposal in Australia, prepared by WARNKEN ISE for ABRI ,November 
2010 

Household battery imports (2010 - 2012)

Non-rechargeable Button cells Rechargeable
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Figure 2: Annual imports of non-rechargeable batteries  

Using an average battery weight of 45g, the mass of dry cell non-rechargeable batteries imports 
into New Zealand is estimated to comprise: 

 zinc carbon and zinc chloride batteries: 1120 tonnes per annum 

 alkaline manganese:   4220 tonnes per annum 

The metal content of these batteries comprise steel, zinc and manganese.  The zinc and 
manganese contents are summarised in Table 2. 

Table 2: Zinc and manganese content of non-rechargeable batteries 

 Zinc (% w/w) Manganese (%w/w) 

Zinc carbon5 20 20 

Alkaline manganese6 12 - 25 19 - 28 

 

Older alkaline manganese batteries contained mercury up to 1% of the total weight of the 
batteries, but mercury use was phased out in the 1990’s.  Alkaline manganese batteries 
containing mercury were banned from sale in the US from 1996 and in the EU from 2000. 

 

                                                           

5 Shin et al. Selective Leaching of Zinc from Spent Zinc-Carbon Battery with Ammoniacal Ammonium Carbonate. 
Materials Transactions, Vol. 49, No. 9 (2008) pp. 2124 to 2128. 
6 Energizer alkaline manganese dioxide-zinc Safety Data Sheet 
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3.3 Primary button cell batteries 

Primary button cell imports largely comprise zinc air and lithium batteries, with mercuric and 
silver oxide batteries only having a small declining market share (as shown in Figure 3).  The 
limited market for imports of mercury-containing batteries reflects international concern over the 
toxicity of mercury, with the phasing out of mercuric oxide batteries and emergence of more 
environmentally-friendly substitutes such as zinc air. Lithium cells do not contain mercury, but are 
not directly interchangeable with other button cells due to their size and voltage. 

 

Figure 3: Annual imports of button cell batteries  

New technologies have largely eliminated the need for mercury in batteries, except in the small 
button cells e.g. for hearing aids, where they are still required in small quantities to provide 
acceptable battery power and reliable performance. There is typically 0.1% to 2.0% mercury 
content in the formulations of most zinc air (8.5mg mercury per battery) and silver oxide (2.5 mg 
mercury per battery) button cell batteries.  The mercury in mercuric oxide batteries accounts for 
up to 40% of the battery weight7.  

3.4 Dry cell rechargeable batteries 

Secondary or rechargeable batteries comprise a small portion of New Zealand imports 
(approximately 1.8%).  While there has been a movement in the market towards use of high-
performance, longer-life primary batteries, the uptake for rechargeable batteries in New Zealand 
has been slow.   

Reasons for this may include: 

 rechargeable batteries require a higher cash outlay upfront which may deter consumers; 

                                                           

7 http://www.epa.gov/hg/consumer.htm 
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 primary batteries may perform better in some applications, such as older electronic 
applications such as toys and smoke alarms; 

 consumers want batteries available for use at any time and may find waiting for batteries to 
recharge an inconvenience. Like to have a ‘back up’ packet of batteries available; and 

 some consumers may not be aware of the technological improvements in rechargeable 
batteries, compared with older NiCd rechargeable battery technology. 

Nickel cadmium and nickel metal-hydride rechargeable batteries have been decreasing in import 
quantities since 2006, as shown in Figure 4.  Overseas trends have indicated similarly declining 
demand for nickel cadmium batteries as more efficient and environmentally-friendly rechargeable 
battery substitutes (e.g. Li-ion) have rapidly grown their market share (note: Li-ion import data 
could not be found in the Statistics NZ data).  Lithium based chemistry is expected to dominate 
rechargeable battery types in the future. It has approximately triple the energy density of NiCd 
batteries and nearly double that of NiMh and batteries can be produced at lower cost. 

 

 

Figure 4: Annual imports of rechargeable batteries  
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4 Household (dry cell) battery collection and 
disposal in New Zealand 

4.1 Recommendations for safe disposal of batteries 

The Ministry for the Environment (MfE) lists batteries containing nickel cadmium (certain 
rechargeable batteries) and mercury (mercuric oxide button cells) on the New Zealand Waste List 
as being hazardous waste and requiring specific treatment and disposal in accordance with the 
Hazardous Waste Guidelines: Landfill Waste Acceptance Criteria and Landfill Classification (MfE, 
May 2004).  The current MfE guidance on the safe disposal of batteries recommends these be 
recycled at council waste transfer stations, if facilities are available.  All other household battery 
types are not classified as hazardous waste and are recommended to be disposed to landfill with 
other household wastes. 

4.2 Collection of household batteries 

There are limited opportunities for consumers to dispose of household (dry cell) batteries other 
than with general household waste.  The organisations that have been identified in this study as 
collecting household batteries for recycling and/or disposal in the Auckland region are shown in 
Table 3.  This is not an exhaustive list; for example we understand that some audiologists will take 
back used hearing aid batteries. 

With the exception of Sony, which operates a consumer take-back scheme, and other community 
based collection points, which provides a free consumer drop off service for small quantities of 
household batteries, the services require the user to pay a fee (i.e. user pays).  For example, the 
indicative cost to dispose of a laptop battery at RCN e-cycle is $6. 

Table 3: Collection schemes for household (dry cell) batteries in Auckland 

Type of 
organization 

Organization Types of batteries 
accepted 

Charge or free service 

Council hazardous 
waste drop off 
facilities 

Waiheke Island Recycling 
Centre 

All household batteries Charge to consumer for 
disposal 

Industry/retail take 
back 

 

Sony Small quantities of all 
types of non-
commercial batteries 
(limited to no more 
than 100kg per year) 

Free drop off service 
for consumers at 4 
stores nationwide 
(Auckland (x2), 
Wellington and 
Christchurch) 

National Hearing Care Hearing aid batteries Free drop off service 

Commercial waste 
disposal companies 

 

Interwaste All household batteries Charge to consumer for 
disposal 

Tredi New Zealand Ltd Rechargeable batteries 
(Approximately 2-3 
tonnes per year)  

RCN e-Cycle  

drop-off facilities 

 

West – EcoMatters 

 

Laptop batteries only Charge to consumer for 
disposal 

South – Manukau Beautiful 

 

All household batteries Free service 
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Type of 
organization 

Organization Types of batteries 
accepted 

Charge or free service 

(currently has about 
25kg stored) 

North – RCN e-Cycle Laptop batteries only Charge to consumer for 
disposal 

Geeks on Wheels, Auckland Laptop batteries only Charge to consumer for 
disposal 

Charity Starship Foundation  Mobile phones, 
including batteries – Ni-
Cd, NiMH, Li-ion  

Free drop off at 
Vodafone stores or 
freepost envelopes to 
Starship. 

 

4.3 Fate of collected household batteries 

Sony and Manukau Beautiful send the batteries they collect to commercial metal recycling 
companies (Sims Recycling Solutions in Auckland and Metal Corp in Christchurch, respectively).  

The rechargeable mobile phones (with batteries) collected by Starship that are in working order 
are refurbished and exported to places such as Hong Kong, China or Eastern Europe. Mobiles that 
cannot be repaired are recycled. 

Dry cell non-rechargeable single use batteries (alkaline manganese and zinc carbon) are not 
classified as hazardous waste by MfE and are recommended to be disposed in household waste.  
Batteries that are collected as part of e-waste collection schemes are sent to a waste contractor 
and are stabilised by encasement in concrete, typically in 200 litre drums, before being disposed 
to landfill. These batteries account for about 89% of the approximately 2,800 tonnes of batteries 
imported into the Auckland region each year.  We were advised by Interwaste, one of the main 
waste disposal contractors, that recycling to recover zinc and manganese from these batteries 
(either within New Zealand or sending these batteries overseas) is not considered financially 
viable. 

There are no facilities for the recovery and recycling of metals or other components from any 
household (dry cell) batteries in New Zealand.  However, there are facilities for collection of 
rechargeable and button cell batteries and these are sent offshore for recycling.  Offshore 
recycling leads to nickel, lithium, mercury and silver recovery and re-use (we understand that 
cadmium is not recovered).  Published costs for disposal of recyclable batteries is of the order of 
$5.50/kg (exc. GST and collection charge). 

Tredi advised that they send up to 3 tonnes per year of rechargeable batteries off-shore for 
recycling.  This represents of the order of 4% (by weight) of the quantity of rechargeable batteries 
imported.  Assuming a similar quantity of rechargeable batteries are sent overseas for recycling by 
Interwaste, Sims Recycling and other e-recyclers combined (i.e. a total of about 6 tonnes per year 
of batteries being sent overseas for recycling), this would represent less than 10% of the 
rechargeable batteries imported into New Zealand.  It is reasonable to assume that recycling rates 
in Auckland are higher than elsewhere in the country due to the relative availability of drop-off 
facilities.  However, even if it were assumed that all of the batteries sent overseas for recycling 
derived from Auckland, this would account for less than 0.2% of the 2,800 tonnes of all household 
battery types reaching their end of life.  The remaining 99.8% are assumed to be disposed to 
landfill.  This would comprise approximately 0.24% of the total waste disposed to municipal 
landfill (based on 2010 waste disposal figures). 
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4.4 Landfill management and waste acceptance 

4.4.1 Introduction 

The key mechanisms for controlling the receipt of wastes containing environmentally hazardous 
or toxic constituents at landfills in New Zealand are: 

 A classification system for different types of landfills based on the engineering design and 
management controls in place; and 

 Waste acceptance criteria, which restrict the amount of certain materials that can be 
received at a landfill based on leachability testing. 

These mechanisms are explained further in the following sub-sections, which are based on the 
guidance set out in the Draft Land Disposal Technical Guidelines, WasteMINZ 2013.  These draft 
guidelines represent current best practice recommendations for landfills in New Zealand. 

4.4.2 Landfill classification 

There are four classes of landfill defined in New Zealand.  The landfill classes and types of waste 
accepted are shown in Table 4 below. 

In Auckland, household waste is disposed at one of three Class 1 landfills (Redvale, Whitford and 
Hampton Downs Landfills).  Household dry cell batteries are recommended to be only accepted at 
Class 1 Landfills 

Table 4: Landfill classes and waste accepted 

Landfill Class Types of waste accepted Dry cell batteries 
accepted? 

Class 1 Landfill - 
Municipal Solid Waste 
Landfill or Industrial 
Waste Landfill 

Municipal solid waste C&D waste, some industrial 
wastes and contaminated soils.  

Yes 

Class 2 Landfill - C&D 
Landfill or Industrial 
Waste Landfill 

Non-putrescible wastes including C&D wastes, inert 
industrial wastes. 

No 

Class 3 Landfill - 
Managed/Controlled Fill 

Cleanfill materials but also other inert materials 
and soils with chemical contaminants to specified 
concentrations greater than regional background 
concentrations.   

No 

Class 4 Landfill - Cleanfill Virgin excavated natural materials including soils, 
clays, gravels and rocks. 

No 

 

Comprehensive controls are recommended for Class 1 landfills to manage the environmental 
effects of the disposal of municipal solid waste, as shown in Table 5. 
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Table 5: Controls for Class 1 landfills 

Parameter Requirements Do Auckland landfills meet 
these requirements? 

Site Suitability Requires detailed assessment of all 
factors.  

Yes 

Leachate management Leachate collection system, treatment 
and testing.  

Yes 

Waste Acceptance Comprehensive waste acceptance criteria 
in place 

Yes 

Liner design Type 1 liner (see Appendix B) Yes, or alternative approved 
system meeting the same 
objective 

Groundwater control Underdrain system Yes 

Surface water  Collection, treatment and testing  Yes 

4.4.3 Waste acceptance criteria 

The Draft Land Disposal Technical Guidelines identify substances that are prohibited from being 
disposed to Class 1 landfills in New Zealand and substances that are potentially suitable for 
disposal subject to further assessment.  The recommendations for metals relevant to household 
dry cell batteries are shown in Table 6. 

Table 6: Restrictions on metals in waste disposed at Class 1 landfills 

Parameter Listed as a 
prohibited waste 

Listed as possibly suitable for 
disposal* 

Zinc No Yes 

Manganese No Not listed 

Mercury Yes, elemental 
mercury 

Yes, for mercury compounds 

Silver No Yes 

Lithium No Not listed 

Cadmium No Yes 

Nickel No Yes 

*A specific assessment is required to determine the suitability of a material containing this metal to be disposed to 
landfill 

For those substances that are possibly suitable for disposal at Class 1 landfills, waste acceptance 
criteria are based on leachability criteria, which are derived using the United States Environmental 
Protection Agency (USEPA) Toxicity Characteristic Leaching Procedure (TCLP) leaching limits.  The 
TCLP is a laboratory test, which simulates the leaching of substances from waste in a landfill.  

The TCLP limits have been established based on the toxicity characteristics of each substance and 
are set at a value 100 times higher than the US drinking water standards.  Leachate monitoring 
data for landfill sites where the TCLP criteria have been utilised for waste acceptance have shown 
the criteria are effective at controlling the concentrations of constituents in leachate (this is 
discussed further in Section 4.6.2). 
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Elemental mercury, which is a volatile form of mercury, is identified as a prohibited waste.  
However, the mercury present in button cells is present as mercuric oxide, and is therefore 
“possibly suitable” for disposal (as are a number of the other metals associated with household 
dry cell batteries).   

4.5 Behaviour and fate of metal contaminants in landfills 

Household dry cell batteries contain a range of heavy metals of varying toxicity.  When disposed 
to landfill, heavy metals will be released over time when the battery casing corrodes.  The metals 
can be dissolved in the leachate within the landfill and may be subsequently released to the 
environment if leachate is not adequately controlled.  

Cadmium and mercury are priority metals in terms of public health significance, which is why 
mercuric oxide and nickel cadmium batteries are classified as hazardous waste and there are strict 
leachability criteria in place.  Cadmium and mercury are considered systemic toxicants that are 
known to induce multiple organ damage, even at lower levels of exposure, and are also classified 
as human carcinogens.   

Other metals such as manganese and zinc, which are present in the majority of dry cell batteries 
disposed to landfill, are abundant natural elements which do not show the same level of human 
toxicity and at low levels are necessary for good health.  Nickel is similarly an abundant natural 
element, but unlike manganese and zinc it is considered a probable carcinogen. 

A key consideration in predicting the fate of metals in landfill is the form in which they exist when 
disposed.  If metals are bound within a structure that can be expected to remain stable or intact 
for long periods of time in a landfill environment, the metals can be expected to remain 
sequestered.  An example of this is the encasement of alkaline batteries in concrete.   Natural 
processes within the landfill will also significantly limit the leaching of metals, through the 
formation of relatively insoluble metal precipitates and adsorption of heavy metals within the 
waste mass. For example, during the anaerobic decomposition phase, cadmium will precipitate 
out as cadmium sulphide in the presence of reducing (oxygen depleted) conditions, higher pH and 
sulphide.  Insoluble mercuric sulphide is also formed under these reducing conditions. However, 
some compounds containing oxygen (e.g. mercury oxide, cadmium hydroxide) are soluble and 
therefore have greater potential to be present in leachate. 

Data from research studies8 suggests that very little heavy metals are leached out of landfill (with 
liner and leachate collection system) within the first few decades after disposal (potentially less 
than 0.02%) or in the longer term. 

4.6 Landfill monitoring data 

4.6.1 Environmental monitoring 

The Class 1 landfills in the Auckland region are subject to resource consents, which include a 
range of controls and monitoring requirements.  In relation to metals that may be associated with 
disposal of batteries, the Draft Land Disposal Technical Guidelines recommends that zinc, 
manganese, cadmium and nickel be included in routine leachate monitoring to ensure 
concentrations meet the relevant criteria for protection of the environment.  Mercury, silver and 
lithium are not recommended as typical parameters to be monitored as they are only expected to 
be present at trace levels. 

                                                           

8 Disposal of heavy metal products in MSW landfills, SWANA, March 2004 



13 

Assessment of appropriate disposal options for household (dry cell) batteries T&T Ref. 29540 

Auckland Council November 2013 

By way of example, the relevant monitoring requirements incorporated into the conditions on the 
resource consents for Redvale Landfill are summarised in Table 7.  Similar monitoring 
requirements are expected to be in place for Whitford and Hampton Downs Landfills. 

Table 7: Redvale Landfill monitoring requirements for metals 

 

4.6.2 Leachate monitoring 

As discussed in Section 4.4.3, waste acceptance criteria are based on TCLP testing results meeting 
appropriate limits (the limits are based on the US drinking water standards divided by 100).  The 
TCLP test is designed to simulate the leaching behaviour of contaminants from wastes within the 
landfill.  Therefore measured leachate concentrations can be compared to the TCLP limits as a 
screening tool to identify the potential for environmental effects. Where there are no TCLP limits 
for the metals of interest, equivalent criteria have been derived based on the New Zealand 
drinking water standards divided by 100. 

Typical concentrations of metals in leachate (based on New Zealand data reported in the CAE 
Landfill Guidelines, where available) are well below the TCLP criteria, or alternative criteria 
derived from NZ drinking water guidelines (refer Table 8). 

Table 8: Heavy metal concentrations in leachate 

Metal  Measured concentration in 
leachate (mg/l) 

Limit values Data source 

Maximum Average TCLP limit 

 

Limit based on 
NZ Drinking 
water 
standards+++  

Cadmium 0.05 0.007 1 0.4 New Zealand9 

Manganese 12 4.0 No limit 40 + 

Nickel 19.5 1.6 No limit 8 

                                                           

9 Landfill Guidelines, Centre for Advanced Engineering, 2000 

Parameter Recommended 
parameter to be 
monitored (WasteMINZ, 
2013) 

Monitored at Redvale 
Landfill in surface water 

Monitored at Redvale 
Landfill in ground water 

Zinc Yes Yes Yes 

Manganese Yes Yes Yes 

Mercury No No No 

Silver No No No 

Lithium No No No 

Cadmium Yes Yes No 

Nickel Yes Yes No 
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Metal  Measured concentration in 
leachate (mg/l) 

Limit values Data source 

Maximum Average TCLP limit 

 

Limit based on 
NZ Drinking 
water 
standards+++  

Zinc  24.2 2.3 No limit  (500) ++ No limit (150) ++ 

Mercury 0.0046++++ 0.007 0.2 0.7 U.S.10 

Silver 0.056++++ 0.054 5 No limit 
+ Dilution of the drinking water standard for manganese (Based on limit at or below the health-based guideline value 
that may affect the water’s appearance, taste or odour) 

++ Dilution of the drinking water standard for zinc (based on taste) 

+++ NZ Drinking water standards 2008 divided by 100 

++++ 90th percentile 

 

4.6.3 Mercury 

There is no New Zealand leachate data for mercury reported in the CAE Landfill Guidelines, 
however the Mercury Inventory for New Zealand11 notes that the  concentration  of  mercury  
leachate  discharged  from landfills  in NZ is  generally  less  than  the  analytical  detection  limit  
(0.05  µg/L).  This is significantly lower than the TCLP limit of 0.2mg/l mercury for waste 
acceptance, which suggests that the small amount of mercury containing wastes that are being 
disposed to landfill pose a very small risk. 

The Mercury Inventory for New Zealand estimated that the mercury contribution from batteries 
in New Zealand is approximately 170 kg /year.  This is approximately 5.7% of the total annual 
mass emission of 3,000 kg, which is split approximately 50/50 between natural sources (e.g. 
volcanic emissions) and anthropogenic sources (e.g. combustion of fossil fuels and geothermal 
power generation).  

4.7 Conclusions 

Municipal solid waste in the Auckland region is disposed to three Class 1 landfills, which 
incorporate liners and leachate collection systems designed to minimise discharges to the 
environment. 

Although the MfE recommends that batteries containing nickel cadmium (certain rechargeable 
batteries) and mercury (mercuric oxide button cells) are not disposed to landfill, it appears that 
only a small proportion of these batteries are being collected for overseas recycling.  Most of 
these batteries are likely to be ultimately disposed to landfill as a component of municipal solid 
waste.  However, these wastes make up only a very small component of the total waste stream 
and monitoring data shows that levels of nickel, cadmium and mercury in leachate from NZ 
landfills are low and comply with leachability criteria, derived from the USEPA TCLP leaching 
limits.  The small volumes disposed to landfill therefore pose only a very small risk, particularly 
where they are being disposed to Class 1 landfills, where there are stringent controls to minimise 
leachate being discharged to the environment.  

                                                           

10 The fate of heavy metals in landfills: A Review, M Aucott for New York Academy of Science, 2006 
11 Mercury Inventory for New Zealand 2008, Ministry for the Environment, 2009 
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The majority of batteries used in NZ (approximately 89% of the approximately 2,800 tonnes of 
batteries imported into the Auckland region each year) are non-rechargeable alkaline manganese 
and zinc carbon batteries.  MfE recommends that these wastes are disposed to landfill and there 
are currently no alternatives for collection and recycling.  A small proportion of these wastes will 
be pre-treated (stabilised in concrete) prior to disposal.  However the vast majority of these 
batteries will be disposed as part of normal household collected waste.  Because of their relatively 
lower toxicity compared to other metals, there are no TCLP limits set for these metals.  However, 
monitoring data shows that levels of zinc and manganese in leachate from NZ landfills are well 
below leaching limits based on the NZ drinking water standards.  This suggests that disposal of 
these materials to landfill does not pose any significant risk to the environment.  

 

  



16 

Assessment of appropriate disposal options for household (dry cell) batteries T&T Ref. 29540 

Auckland Council November 2013 

5 Review of international best practice for disposal 
of household batteries 

An overview of international best practice for disposal of household batteries is set out in 
Appendix C. The following key points can be drawn from international experiences of managing 
end of life batteries: 

 Industry has been pivotal in driving technological advances in batteries to reduce resource 
use (smaller batteries with greater energy) and hazardous material content of batteries. 
This has significantly reduced toxic heavy metals, such as cadmium and mercury, being 
disposed of into the environment.  This also has created implications for the cost-
effectiveness of battery recycling.  The value of recovered metals from batteries is not 
sufficient to cover the costs of collection and recycling, especially given the ongoing 
improvements in battery technologies which have reduced the content.  This is particularly 
the case for single use alkaline batteries that form the majority of batteries reaching their 
end of life. Batteries having the greatest value for recovery, in terms of economic and 
environmental benefits, are in the smallest quantities.  This is reflected in rechargeable and 
button cell recycling schemes dominating. 

 Regulation has been a key driver for increased recycling rates achieved for household 
batteries e.g. through classification of batteries as hazardous waste, banning sales of 
specified types of batteries or disposal to landfill and/or mandatory recycling targets. 

 Setting mandatory targets for battery recovery have been a significant factor in elevating 
recovery rates e.g. UK exceeded 2012 target of 25%, but without the target this is expected 
to have been 1 to 2%.  

 Product stewardship schemes, where costs are borne by the manufacturer and associated 
take-back schemes are free to the consumer, have been a more successful model for 
increasing recycling rates than schemes where consumer pays at the point of take-back of 
batteries reaching their end of life. 
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6 Cost/benefit analysis of household battery 
recycling 

6.1  Introduction 

A number of cost-benefit analyses of recycling of dry cell household batteries have been identified 
for programmes outside New Zealand.  These are discussed briefly in the following sub-sections 
and the implications of this international experience for costs and benefits of recycling in New 
Zealand are discussed in Section 6.6.  

6.2 United States 

A life cycle study of alkaline batteries was undertaken by Massachusetts Institute of Technology 
(MIT) in 201112 .  These batteries represent 80% of batteries manufactured in the U.S. with the 
majority currently disposed to landfill.  The study therefore considers potential environmental 
effects of disposal to landfill versus recycling that may reduce those effects, but may cause 
additional burdens that outweigh the benefits. 

In terms of collection for recycling, the study indicated the environmental burden was lowest for 
kerbside recycling collection when compared with drop off at municipal transfer station. Retail 
drop-off burden was found to be between these two.  However, the burden for drop-off schemes 
greatly depended on whether the drop-offs were dedicated trips or non-dedicated/consolidated. 
The latter would make drop-off at retail of least burden and could be achieved through promotion 
and education of the public.  The possibility of co‐collection of batteries with other wastes such as 
waste paint or e-waste was also considered to be of potential interest.  

The study findings indicate that recovering more than zinc for metal value (i.e. replacing virgin 
material) is important for reducing the environmental effect of recycling.  Several scenarios that 
were run for collection and recycling of batteries led to a net environmental benefit when 
compared with landfill with a scenario using local reprocessing facilities having the most benefit. 
The study included a scenario that considers transport of batteries to the European Union (EU), 
which had some environmental benefits over landfill, but there were also some burdens including 
increased energy use and global warming potential.  

6.3 France  

A 2005 detailed cost-benefit analysis13 of recycling of used dry cell batteries in France concluded 
that collection and recycling of alkaline and zinc-carbon batteries (classified as non-hazardous 
waste when used), which accounted for 92% of the number of units and 99% of the weight of all 
dry cell batteries on the market, would not be justified.  The level of their environmental effect in 
the household waste stream did not justify the high costs of recycling.  Also, the treatment of 
mercury button cells and NiCd rechargeable batteries was very expensive regardless of how they 
are handled. Restriction or even elimination of their use altogether was the preferred option. It 
should be noted that the environmental effects being assessed would be different to the New 
Zealand situation due to dominance of waste incineration, rather than landfill disposal. 

 

                                                           

12 Life Cycle Impacts of Alkaline Batteries with a focus on end-of-life, MIT for National Electrical Manufacturers 
Association, 2011 
13 Efficiency of the Battery Channel Serie Etudes 05 – E02, Olivier Arnold, 2004.  
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6.4 United Kingdom 

A 2006 battery life-cycle assessment in the United Kingdom14 (UK) was undertaken to look at 
options for collection and recycling of batteries to implement the EU Batteries Directive. The 
focus was alkaline batteries that are >80% of battery sales in the UK. 

Three collection scenarios were assessed, similar to the MIT 2011 study (refer Section 6.2): 

1. Kerbside collection schemes; 
2. Council waste site collection schemes; and  
3. Receptacle collection schemes, located in business/school/public drop-off points/E-waste 

dismantler facilities.  

Results showed that collection scenario 3 performed less well than collection scenarios 1 and 2, 
due to increased energy use and climate change impacts through the collection transportation 
network.  This was similarly found in the MIT study, as these trips were modelled as being 
dedicated rather than consolidated with other journeys.    

Three recycling scenarios were assessed describing the main alternative options for recycling 
alkaline batteries: 

1. UK provision of hydrometallurgical recycling; 
2. UK and EU provision of hydrometallurgical recycling (50:50); and 
3. EU provision of pyrometallurgical recycling.  

There was no clear difference found between the cost/benefit of the different recycling scenarios.  

The study concluded that increasing recycling of batteries is beneficial to the environment, mainly 
due to the recovery of metals and avoidance of virgin metal production.  However, it is achieved 
at significant financial cost when compared with disposal. 

6.5 Australia (Victoria) 

Sustainability Victoria research into the business case for Battery Stewardship (2013)15 identified 
that the current lack of recycling infrastructure in Australia affects the business case for battery 
stewardship under the Product Stewardship Act 2011.  The study estimates that less than 5% of 
the handheld batteries currently sold in Australia are currently recycled and recovered volumes 
are limiting the commercial viability of domestic reprocessing. Increased collection volumes could 
help make domestic reprocessing more viable. 

The report considers four potential options: 

 Option 1 – National Voluntary Battery Stewardship under the Product Stewardship Act 

 Option 2 – National Battery Covenant  

 Option 3 – Co-regulation of batteries under the Product Stewardship Act 

 Option 4 – Battery Extended Producer Responsibility (EPR) 

Options 1 and 2 are considered as flexible in terms of delivering results, but are dependent on 
support of all battery producers and can place a disproportionate financial burden on early 
adopters of the scheme as others can benefit as ‘free riders’ from the increased recovery rates.   

                                                           

14 Battery Waste Management Life Cycle Assessment, ERM, prepared for DEFRA, 2006 
15 Background Paper and Report: Business and Public Policy Case for Battery Stewardship (handheld batteries), Martin 
Stewardship and Management Strategies Pty Ltd, Prepared for Sustainability Victoria, June 2013 
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Options 3 and 4 are more regulatory approaches which would designate all liable parties that are 
held responsible in proportion to their effects. Option 4 is considered overly prescriptive for the 
Australian circumstances and would lead to high program costs.  

Option 3 is considered the most beneficial option as it is consistent with Australia’s approach to 
promoting voluntary and co-regulatory approaches and would increase battery recycling rates 
while minimising the effects of ‘free riders’.  Key performance requirements including recycling 
targets could be incorporated under Option 3, but there would be more flexibility in delivering 
results and minimising costs. 

Western Australian Local Government Association indicated a cost of $2-4/kg to recycle batteries 
in Perth including transport and recycling costs, but not Council collection costs.  Ausbatt Battery 
recycling programme that operates Australia-wide charge a fee to accept batteries, starting from 
$2.40/kg. 

Council collection and promotion costs are not inconsiderable. Sustainability Victoria costs in 2010 
were approximately $43,300 for Batteryback and their collections household hazardous waste. 
The Batteryback scheme collected more than 1,000 kilograms of batteries from 2007-2010. 

6.6 Implications for New Zealand 

The cost-benefit and life-cycle analyses from recycling battery schemes outside NZ suggest that 
while there are environmental benefits of recycling (mainly due to recovery of material), the costs 
are much greater than disposal to landfill. Rechargeable batteries have greater benefits in terms 
of recovery, but are only a small percentage of the household battery market.  The technological 
advances in batteries are also likely to further increase recycling costs, with material recovered 
reducing over time. For small markets like NZ, with expensive options for reprocessing overseas, 
the costs of recycling is further increased.  

A cost-benefit analysis16 of recycling was undertaken by MfE in 2007. While this did not explicitly 
include batteries, it included other problematic materials such as metals, tyres and waste oil.  This 
study estimated the costs ($/t) of landfill disposal of household waste, taking into account landfill 
set-up, collection, freight, disposal, leachate treatment, emissions to air and loss of amenity. 
Taking the high end estimate, this equated to approximately $0.2/kg for household waste disposal 
to landfill.  This compares with current cost of recycling batteries which are sent off-shore for 
reprocessing of $5.50/kg (e.g. through waste companies such as Interwaste). 

However, as international experience has demonstrated, despite the case for battery recycling 
not being clearly made through life-cycle analyses and cost/benefit studies, there are strong 
drivers for countries to implement schemes, especially through product stewardship. In these 
cases, the perceived environmental benefits of resource recovery and diversion from landfill have 
outweighed the implications of financial cost.  Through product stewardship schemes the costs to 
producers are passed onto consumers at purchase so are more agreeable to the public than user 
pay recycle schemes.  Nevertheless, for the NZ battery market, the higher cost of battery recycling 
weighed up against a lesser benefit given the small volumes, suggests the driver would have to be 
strong, such as through a regulatory approach. 

  

                                                           

16 Recycling: Cost Benefit Analysis, Covec, Prepared for Ministry for the Environment, April 2007 
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7 Review of potential recycling schemes for New 
Zealand 

7.1 Legislative framework and drivers 

The legislative framework for managing and minimising waste is outlined in the NZ Waste Strategy 
2010.  The high level goals of the Strategy are: 

 reducing the harmful effects of waste; and 

 Improving the efficiency of resource use. 

Implementing the Waste Minimisation Act 2008 is the focus of initiatives on waste, with 
supporting initiatives under the Resource Management Act 1991 and the Hazardous Substances 
and New Organisms Act 1996. 

The Waste Minimisation Act (WMA) 2008 requires territorial authorities promote effective and 
efficient waste management within their district.  Waste management and minimisation plans 
(WMMP) provide a means of delivering this requirement.  Auckland WMMP (June 2012) sets out 
targets, objectives and actions for the Auckland Region to manage and minimise waste. This 
includes an aspirational goal of zero waste to landfill by 2040, with an interim target of 30% 
reduction per capita in domestic waste to landfill by 2018.  The Auckland WMMP supports public-
good funding through rates for services such as hazardous waste collection for residential 
properties and development of a network of drop-off points for hazardous waste following the 
phasing out of the Hazmobile service in 2012.  With the proposed development of resource 
recovery facilities the WMMP proposes residents will be able to drop off hazardous material 
(batteries, chemicals, etc.) at resource recovery facilities at any time rather than just when there 
is a collection. 

The WMA also promotes product stewardship and makes provision for the introduction of 
voluntary and mandatory schemes. However, to date, no mandatory schemes have been 
introduced in NZ.  Voluntary schemes currently exist for a number of products including glass 
packaging, agricultural chemicals (and packaging), used oil and paint. This could be extended to 
include other problematic waste streams including electronic waste (computers, televisions, etc.), 
tyres and batteries, which can pose a significant threat to the environment when disposed of 
incorrectly, with collection and consolidation points at resource recovery facilities.  Auckland 
WMMP strongly supports the concept of product stewardship and in particular identifies batteries 
as a product the Council will encourage industry and advocate to the government to develop 
solutions for. 89% of submitters to the WMMP were supportive of Council advocating for product 
stewardship schemes, with batteries being indicated as a product requiring this. 

Auckland Council guidance (2013)17 on rubbish and recycling in Auckland, in line with the WMA 
and WMMP, recommends householders contact battery manufacturers regarding potential take-
back schemes for disposal of household batteries (other than alkaline non-rechargeable batteries, 
which are considered non-hazardous waste). 

7.2 Attitudes to recycling 

Recycling rates are dependent on consumer attitudes to recycling and the convenience of 
methods provided for consumers to recycle.  The surveys below indicate that there are current 

                                                           

17 www.aucklandcouncil.govt.nz/EN/environmentwaste/rubbishrecycling/Documents/rubbishrecyclingguide2013.pdf. 
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barriers to recycling batteries including lack of convenient methods for recycling and lack of 
awareness of recycling schemes and their benefits. 

A recent survey on consumer attitudes to battery recycling in Australia was undertaken in 2010 
for Planet Ark18.  When asked, 80% of respondents said that used batteries should be recycled, 
with the preferred method for recycling their batteries through retail drop off (42%) or council 
provided kerbside recycling bins (31%).  Approximately 70% of single use batteries, 50% of 
rechargeable batteries and 60% of button cells were put into household bins by respondents. Of 
the remaining respondents, approximately 10% of batteries were taken to battery collection 
points, with other options including storage or drop off at waste recycling sites.  Encouragingly 
75% of respondents said they would definitely recycle batteries if it became more convenient to 
do so. In terms of who should pay for the battery recycling, the largest group identified was 
battery manufacturers (36%) and 79% of respondents said they would prefer to buy from battery 
manufacturers that cover this cost.   

In NZ, surveys for e-waste were undertaken for MfE in 2006 and 2008. The 2006 survey19 
indicated a number of potential barriers to recycling e-waste.  39% of respondents said the 
biggest barrier to recycling was the absence of collection schemes where they lived, 33% said that 
they were unaware how to recycle e-waste items, 9% said that they could not be bothered to 
recycle, and 5% said that it was too expensive to recycle. In terms of encouraging recycling, the 
most favoured option (29%) was through local collection schemes for e-waste, with 27% saying 
that increased promotion was required to encourage recycling, and 24% stating a preference for 
more information on how to recycle.  Interestingly, only 17% of respondents believed that 
reducing the costs to recycle would be most likely to promote the recycling of e-waste, suggesting 
convenience was rated higher than cost.  The e-waste survey20 for MfE for E-day in 2008 
suggested that respondents were largely non-committal regarding the recycling of the items being 
dropped off (only 33% said that this was the reason they brought it).  However, promotion events 
like eDay were considered a preferred drop-off method for the majority of respondents (58%), 
with 26% indicating a preference for drop-off at a waste recycling centre.  When asked if they had 
any other e-waste they would like to recycle, 18% of drivers indicated they had batteries that they 
would like to recycle. 

7.3 Industry led collections of specified batteries 

Sony currently collects about 100 kg per year of household batteries through their free drop off 
service at 4 stores in Auckland (2), Wellington and Christchurch. Sony21 have indicated the current 
system of collecting small volumes from Sony customers is working well, but it is at the 
Company’s cost and they would not wish to extend the service without a charge.  In future, Sony 
may also limit batteries to recyclables as alkaline batteries collected are not recycled, but 
disposed to landfill via a waste contractor. 

Voluntary expansion of such services by battery producers is therefore likely only to be successful 
on a user pays basis for batteries which are viable to recycle.  There is a potential issue of there 
not being a level playing field for a free service which is not taken up by all battery producers. 

Free take-back schemes through retailers has been successful in Australia (e.g. Batteryback), U.S. 
and in EU countries in increasing recycling rates of household batteries, in particular rechargeable 
batteries. Drop-off at retail stores provides a convenient collection point for consumers and was 

                                                           

18 Battery Use, Disposal & Recycling in Australia, Planet Arc Research Report, 2010 
19 The Electrical and Electronic Equipment Disposal Survey January 2006: A Quantitative Report, MfE 
20 e-Waste Survey for eDay 2008, Report to the Ministry for the Environment, Zwimpfer Communications Limited, 2008 
21 Personal communication with Sony (Peter Buckton) 06/11/13 



22 

Assessment of appropriate disposal options for household (dry cell) batteries T&T Ref. 29540 

Auckland Council November 2013 

voted the preferred method in the recent 2010 survey22 in Australia. However, user pay schemes 
are unlikely to yield significant results without supporting regulation. 

7.4 Collection through resource recovery facilities and e-
cycle 

Collection through drop off at Council recycling facilities has also been highlighted in surveys as a 
preferred method of recycling.  There are currently limited opportunities to recycle batteries in 
this way in Auckland, following the phasing out of Hazmobile.  Similar to retail drop off, free drop 
off at recycling facilities is likely to yield increased recovery rates, but the costs of such a Council 
run recycling service are high for the benefits gained.  

E-waste recyclers RCN e-Cycle currently limit household battery drop-off to laptop batteries, but 
have indicated23 that subject to funding, they would additionally be happy to collect household 
batteries for recycling.  This view was similarly voiced by Tredi New Zealand Ltd24 who currently 
limits their battery collection to rechargeable batteries.  The current barrier is who is prepared to 
pay for the recycling of household batteries, especially alkaline batteries which comprise the 
majority of batteries in NZ and have a low value of end products which limit the economic viability 
of alkaline battery recycling. 

7.5 Product stewardship scheme 

Product stewardship schemes are initiatives that help reduce the environmental impact of 
manufactured products.  When a product stewardship scheme is introduced, anyone involved in 
the product’s life cycle, such as producers, brand owners, importers, retailers and consumers, 
accepts responsibility for the environmental effects of that product. 

International experience shows that product stewardship schemes have been successful in 
preventing waste generation at source, promoting environmental design, and facilitating better 
material recovery, reuse and recycling.   

In terms of battery recovery rates, product stewardship schemes where costs are borne by the 
manufacturer and associated take-back schemes are free to the consumer has been a more 
successful model than schemes where consumer pays at the point of take-back of batteries 
reaching their end of life. 

Under the Waste Minimisation Act (WMA) product stewardship is required for products declared 
as priority products and accreditation of the scheme must be obtained.  The purpose of product 
stewardship as set out in the WMA is to encourage people and organisations involved in the life of 
a product to share responsibility for: 

 ensuring effective reduction, reuse, recycling or recovery of products; and 

 managing environmental harm arising from the product when it becomes waste. 

Household batteries are not currently declared as a priority product by MfE.  Voluntary product 
stewardship schemes that have been developed for non-priority products may be accredited 
under the WMA and guidance25 is provided by MfE on how to achieve this.  A voluntary scheme 
for household batteries could therefore be developed. Success of a voluntary scheme could lead 
to priority product status allowing a more formal mandatory/co-regulatory approach. 

                                                           

22 Battery Use, Disposal & Recycling in Australia, Planet Arc Research Report, 2010 
23 Personal communication with RCN E-cycle on 06/11/13. 
24 Personal communication with Tredi NZ Limited 07/11/13. 
25 A Guide to Product Stewardship for non-priority products in the waste minimisation act 2008, MfE, 2009 
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Detailed assessment of the business case for a product stewardship scheme in NZ for household 
batteries will be required and is beyond the scope of this study.  The Sustainability Victoria 
research26  (2013) on the business case for product stewardship highlighted the importance of 
local reprocessing facilities to making the business case for industry and the importance of a level 
playing field for industry/recyclers.  This led to a recommended voluntary, co-regulatory approach 
to product stewardship for Australia.  The success of this scheme relies on increasing the level of 
recycling, so that local reprocessing becomes viable.  This initial research suggests that the costs 
of implementing such a scheme in NZ would be high due to the small market and lack of local 
reprocessing facilities and the benefits less.  However, a similar voluntary, co-regulatory approach 
is likely to be more appropriate for the NZ market than a formal Battery Extended Producer 
Responsibility scheme which would be a prohibitively high cost.  

Combining a voluntary product stewardship scheme with e-waste recycling should be further 
explored as there will be cost-benefits that make the business case for battery recycling more 
favourable, especially for rechargeable and button cell batteries.  E-waste recyclers (who 
currently only collect laptop batteries) have indicated that subject to funding, they would 
additionally be happy to collect household batteries for recycling.  The mechanisms are in place to 
enable the cost-effective collection of batteries through e-waste recycling, but the funding model 
for battery recycling requires more detailed consideration.  

There are currently nine accredited product stewardship schemes in New Zealand:  

 Holcim Geocycle 

 Glass Packaging Scheme 

 Plasback 

 Refrigerants Recovery 

 Agrecovery Rural Recycling Programme 

 Resene Paintwise  

 ROSE NZ 

 Interface ReEntry Programme 

 Kimberly Clark NZ’s Envirocomp Product Stewardship Scheme for Sanitary Hygiene Products 

These provide useful examples of types of funding model that could be used for a Battery 
Stewardship scheme in New Zealand.  For example, Resene PaintWise scheme operating costs are 
met through a combination of fees paid on every litre of Resene paint sold, and fees paid by 
customers disposing of non-Resene paint, with any shortfall between operating costs and fee 
revenue being met by Resene Paints Limited. The Glass Packaging Scheme is funded through 
levies paid by members of the Glass Packaging Forum Incorporated which include companies that 
make or import glass containers, fill or sell glass containers in NZ. Similarly, for Agrecovery Rural 
Recycling Programme brand participants to the scheme pay a levy which pays for the recycling 
costs for their branded products.  The Refrigerants Recovery scheme is also funded by a levy 
received from refrigerant wholesalers, on the sale of ozone depleting refrigerants and 
HFCs/Synthetic Greenhouse Gases.  

Such funding models are dependent on the cost/benefit of the proposed scheme and distribution 
of costs amongst those sharing responsibility in the life cycle of the product.  For household 
batteries, given the costs of recycling will be significantly greater than the value of recovered 

                                                           

26 Background Paper and Report: Business and Public Policy Case for Battery Stewardship (handheld batteries), Martin 
Stewardship and Management Strategies Pty Ltd, Prepared for Sustainability Victoria, June 2013 
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materials, a shared funding model between industry and end users may be warranted if a 
voluntary scheme was developed.  

7.6 Conclusions 

The review of potential recycling schemes for NZ has indicated that successful recycling schemes 
would involve free, convenient take-back schemes for consumers.  However, identified barriers 
are who is prepared to pay for the recycling of household batteries, especially given the low value 
of recovered batteries, and improving public awareness of recycling schemes and their benefits. 

International experience has shown that product stewardship schemes have been a successful 
model for battery recycling.  However, household batteries are not currently declared as a priority 
product for product stewardship in NZ.  Nevertheless, voluntary product stewardship schemes 
have been developed for non-priority products and could therefore be developed for household 
batteries. Success of a voluntary scheme could lead to priority product status allowing a more 
formal mandatory/co-regulatory approach.  This initial research suggests that the costs of 
implementing such a scheme in New Zealand would be high due to the small market and lack of 
local reprocessing facilities and the benefits less.  However, combining a voluntary product 
stewardship scheme with e-waste recycling could make the business case for battery recycling 
more favourable, especially for rechargeable and button cell batteries.  
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8 Conclusions and recommendations 

8.1 Conclusions 

This report has considered the appropriateness of current disposal practices for household 
batteries and the potential opportunity for a product stewardship scheme in NZ and has reached 
the following conclusions. 

8.1.1 Appropriate of current disposal practices 

The majority of household batteries in New Zealand are currently disposed to landfill as a 
component of municipal solid waste.  In the Auckland region they are disposed to three Class 1 
landfills, which incorporate liners and leachate collection systems designed to minimise 
discharges to the environment.  

The majority of batteries reaching their end of life are non-rechargeable alkaline manganese and 
zinc carbon batteries (approximately 89% of the approximately 2,800 tonnes of batteries 
imported into the Auckland region each year), which MfE recommends are disposed to landfill 
and there are currently no viable alternatives for recycling.  Because of their relatively lower 
toxicity compared to other metals, there are no leachability criteria set for these metals but 
monitoring data shows that levels of zinc and manganese in leachate from NZ landfills are well 
below leaching limits based on the NZ drinking water standards.  This suggests that disposal of 
these materials to landfill does not pose any significant risk to the environment.  

Although the MfE recommends that batteries containing nickel cadmium (certain rechargeable 
batteries) and mercury (mercuric oxide button cells) are recycled, the majority are also currently 
disposed to landfill.  However, these wastes make up only a very small component of the total 
waste stream and monitoring data shows that levels of nickel, cadmium and mercury in leachate 
from NZ landfills are low and comply with leachability criteria. The annual quantity of mercury in 
batteries will continue to decrease as mercuric oxide button cells continue to be replaced by 
alternatives such as zinc air cells.  The small volumes disposed to landfill therefore pose only a 
very small risk. 

Overall, therefore, it is concluded that there is not a strong environmental driver to reduce the 
quantities of batteries being disposed to landfill in the Auckland region. 

8.1.2 Potential opportunity for a product stewardship scheme  

Cost-benefit analyses from recycling battery schemes outside NZ suggest that while there are 
environmental benefits of recycling (mainly due to recovery of materials for re-use), the costs are 
greater than disposal to landfill.  The availability of collection schemes for rechargeable batteries 
reflects that they have greater economic benefits because of the higher value of the constituent 
metals that can be recovered.  However these make up only a very small percentage (estimated 
1.8%) of the household battery market.  There is little financial incentive to recycle non-
rechargeable (alkaline manganese and zinc carbon) batteries and overseas experience suggests 
that these batteries are only recycled if there is a regulatory requirement or financial subsidy. 

The technological advances in batteries are also likely to further increase recycling costs, with the 
amount of material recovered per battery reducing over time.  For small markets like New 
Zealand, where there are relatively high transport costs to send small quantities of materials 
overseas for reprocessing, the costs of recycling is further increased. In New Zealand, the cost has 
been estimated as approximately $0.2/kg for household waste disposal to landfill. This compares 
with current cost of sending batteries off-shore for reprocessing of $5.50/kg (e.g. through waste 
companies such as Interwaste).  
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However, as international experience has demonstrated, despite the case for battery recycling 
not being clearly made through cost-benefit analyses, there are strong drivers for countries to 
implement schemes, especially through product stewardship. 

Household batteries are not currently declared as a priority product for product stewardship in 
New Zealand. However, voluntary product stewardship schemes have been developed for non-
priority products and could therefore be developed for household batteries.  Success of a 
voluntary scheme could lead to priority product status allowing a more formal mandatory/co-
regulatory approach.  This initial research suggests that the costs of implementing such a scheme 
in New Zealand would be high due to the small market and lack of local reprocessing facilities and 
the benefits less.  However, combining a voluntary product stewardship scheme with existing e-
waste recycling could make the business case for battery recycling more favourable, especially for 
rechargeable and button cell batteries.  

8.2 Recommendations for further work 

This initial research has indicated areas where further work would be useful to support the 
implementation of battery recycling schemes in New Zealand:  

 Undertake a survey of consumer attitudes to battery recycling in New Zealand. 

 Further explore with the relevant electronics companies the potential for combining a 
voluntary product stewardship scheme for household batteries, particularly rechargeable 
and button cell batteries, with e-waste recycling to make the business case for battery 
recycling more favourable. 

 Undertake detailed consideration of the funding model that could be used to support 
increased recycling of rechargeable and button cell batteries in New Zealand.  

 

 





 

 

Appendix A: Import Quantities of Household Batteries in 
New Zealand (From Statistics NZ)



 

 

Battery Import Quantities 

Year 
Nickel 
Cadmium 
Battery Imports 

Nickel 
Metal 
Hydride 
Battery 
Imports 

Primary 
Alkaline 
(Mn 
Dioxide) 
Battery 
Imports 

Primary 
Carbon 
Zinc (Mn 
Dioxide) 
Battery 
Imports 

Primary 
Lithium 
(Mn 
Dioxide) 
Battery 
Imports 

Mercuric 
Oxide 
Battery 
Imports 

Silver 
Oxide 
Battery 
Imports 

Primary 
Lithium 
Battery 
Imports 

Zinc-Air 
Battery 
Imports 

Total annual  
import quantity 

2000 559,748  13,172,791 16,909,161 87,926 243,633 939,606 1,284,516 923,196 34,120,577 

2001 477,533  12,993,392 18,016,198 67,887 428,223 866,796 1,223,853 783,310 34,857,192 

2002 448,507  13,811,456 21,586,649 330,744 264,980 1,110,978 1,208,749 2,249,584 41,011,647 

2003 505,222  21,408,690 26,943,424 592,877 162,270 899,375 1,158,416 2,239,919 53,910,193 

2004 765,706  24,873,496 27,655,094 312,064 21,845 817,151 1,118,990 2,732,718 58,297,064 

2005 1,048,608 335,439 18,288,047 15,086,842 2,499,467 76,033 775,382 1,106,891 4,258,704 43,475,413 

2006 603,792 1,219,480 54,092,124   2,144 882,490 1,849,307 4,590,923 63,240,260 

2007 454,612 5,580,550 52,415,851   53,124 710,704 2,087,080 4,751,214 66,053,135 

2008 486,598 7,345,266 42,012,074   59,240 994,995 2,413,263 5,858,690 59,170,126 

2009 303,061 5,128,752 64,317,310 53,951,135  29,312 682,136 3,711,269 3,404,547 131,527,522 

2010 473,076 2,188,872 87,031,736 26,923,190  286,157 625,380 3,343,046 3,156,713 124,028,170 

2011 289,809 860,051 46,245,244 8,855,210  267,461 432,036 2,409,038 3,617,761 62,976,610 

2012 212,565 611,731 36,705,223 10,996,200  98,126 653,266 2,591,650 2,754,161 54,622,922 

% of total imports 
Ave (2010-2012) 

0.4 1.4 70.3 18.6 0.0 0.3 0.8 3.8 4.5 100 

*Shaded cells are where data was not found within Statistics NZ database to populate the table. 



 

 

Appendix B: Class 1   Landfill liner system



 

 

B.1.  Class 1 Landfill liner system 

The purpose of the landfill liner is to protect the surrounding environment from 
contamination from the waste.  Class 1 landfill liners are constructed under strict quality 
control systems and can reasonably be expected to capture at least 99% of leachate 
generated, prior to collection and treatment.  There are two recommended liner designs to 
provide a suitable level of protection to the receiving environment: 

 Type 1: A composite liner comprising a synthetic flexible membrane, (usually 1.5 
mm thick HDPE,  but may be an alternative with similar chemical resistance and 
performance), overlying  600 mm of compacted cohesive soil with a coefficient of 
permeability not exceeding 1 x 10-9  m/sec, compacted in layers a maximum of 150 
mm thick.   

 Type 2: A  composite  liner  comprising  a  synthetic  flexible  membrane  1.5  mm  
thick,  overlying  a  geosynthetic clay liner (GCL), a minimum of 5 mm thick, with a 
coefficient of permeability  not exceeding 1 x 10-11 m/s, overlying a:   

 600 mm thick compacted sub-base layer with a coefficient of permeability not 
exceeding 1 x 10-8 m/s, compacted in layers a maximum of 150 mm thick; or  

 300 mm thick compacted sub-base layer with a coefficient of permeability not 
exceeding 1 x 10-9 m/s, compacted in layers a maximum of 150 mm thick. 

A landfill liner for a Class 1 landfill is designed to provide a suitable level of protection to the 
environment for the contaminants expected to be present within the waste material and 
leachate.   

 
 

 

  



 

 

 

Appendix C: Review of international best practice for 
managing end-of-life batteries



 

 

C.1  United States 

C.1.1  Federal Legislation 

Since early 1990s, U.S. States and the Federal Government have taken steps to eliminate or 
significantly reduce the mercury used in primary batteries. In 1996 the Mercury-Containing 
and Rechargeable Battery Management Act (the Battery Act) came into force.  

This Act:  

 establishes national, uniform labelling requirements for Ni-Cd and certain SSLA 
rechargeable batteries 

 mandates that NiCd and certain SSLA rechargeable batteries be “easily removable” 
from consumer products27 

 makes the Universal Waste Rule28 effective immediately in all 50 states for the 
collection, storage, and transportation of batteries covered by the Battery Act 

 requires EPA to establish a public education program on battery recycling and the 
proper handling and disposal of used batteries  

 prohibits, or otherwise conditions, the sale of certain types of mercury-containing 
batteries (i.e. alkaline-manganese, zinc carbon, button cell mercuric-oxide, and other 
mercuric oxide batteries) in the U.S. 

In terms of Federal legislation, alkaline batteries are not a listed hazardous waste under the 
Resource Conservation and Recovery Act and can be disposed of in household waste. 
Approximately 80% of household dry cell batteries manufactured in the US are alkaline 
batteries. 

C.1.2  State Legislation 

In addition to Federal legislative requirements, U.S. States can enact their own legislation 
setting more stringent regulations than at a national level.  For example, numerous U.S. 
States have enacted legislation that bans the sale or distribution of mercury containing 
button cell batteries, including Maine, Connecticut, Rhode Island and Louisiana. 

In California, the Rechargeable Battery Recycling Act took effect in 2006, whereby a ban 
was put in place on all household batteries from solid waste landfill disposal and retailers 
were required to put in place, and promote, a system for accepting and collecting used 
rechargeable batteries for reuse, recycling, or proper disposal at no cost to the consumer.  

In New York, NYS Rechargeable Battery Recycling Act (Article 27, Title 18 of the 
Environmental Conservation Law) became law in 2010 requiring manufacturers of 
rechargeable batteries to collect and recycle the batteries state-wide in a manufacturer-
funded program at no cost to consumers.  Consumers across the state can safely return to 
retailers rechargeable batteries, from a large number of electronic products, for recycling or 
proper management at the end of their useful life. Alkaline batteries can be discarded in 

                                                           

27 A battery can be easily removed if it is detachable or removable from the product with the use of common 
household tools.  

28 This rule was brought in in 1995 to reduce the amount of hazardous wastes entering the municipal solid 
waste stream, encourage the recycling and proper disposal of certain common hazardous wastes, and reduce 
the regulatory burden on businesses that generate these wastes by simplifying the applicable regulations and 
making them easier to comply with. 



 

 

household waste. Standard alkaline batteries are not considered hazardous waste, now 
that they no longer contain mercury. 

Florida Statute 403.7192 requires that manufacturers and retailers of rechargeable 
batteries sold in Florida implement a unit management system.  The unit management 
system should clearly inform consumers of the disposal prohibition, ensure batteries and 
products are labelled to show disposal options, and provide a program to properly collect, 
transport, and recycle or dispose of the batteries and products.  If the manufacturers and 
marketers fail to comply they are not allowed to sell their batteries and products in Florida. 
Batteries subject to this requirement are limited to nickel-cadmium and small sealed lead-
acid rechargeable batteries weighing less than 25 pounds, as well as mercuric oxide non-
rechargeable batteries.  Limits are also set within this legislation for mercury content of 
batteries. In relation to alkaline single use batteries, waste characterization studies have 
shown that nearly all of the old mercury alkaline batteries have already been disposed of 
and therefore alkaline batteries in use nearly all have no added hazardous components.  
Under state law and regulations, alkaline batteries can be disposed of in household waste. 

C.1.3  Product Stewardship Initiatives  

Call2Recycle ® is a non-profit, product stewardship organization for the collection and 
recycling of rechargeable batteries and mobile phones. It is operated by the Rechargeable 
Battery Recycling Corporation (RBRC).  Since 1996, Call2Recycle, has diverted over 34,000 t 
of batteries from landfills and now has over 30,000 collection locations in the U.S. and 
Canada. Call2Recycle ® is a free voluntary rechargeable battery and mobile phone collection 
programme.  The RBRC programme, for a fee, licenses its logo to manufacturers of batteries 
and battery containing products. The revenue generated is used to fund the take-back 
programme. 

Call2Recycle ® Canada, along with rechargeable batteries, recycle single-use batteries in the 
provinces of British Columbia, Manitoba or Quebec or Canada-wide at retail locations: Best 
Buy Canada, Future Shop and Sony Style.  In 2012, this resulted in collection of 904t primary 
and 433t secondary batteries. Call2Recycle ® Canada has also submitted an Industry 
Stewardship Plan for Ontario province in 2013 to include single use household batteries. 
There estimated cost for the campaign’s promotion, advertising and research and 
development is CAD$600,000 in their first year 2014. 



 

 

C.2  European Union 

C.2.1  European Legislation 

Batteries have been the subject of European regulation since 1991 with the Batteries 

Directive 91/157/EEC.  The 1991 Directive applied only to batteries containing mercury, 

lead or cadmium, and excluded button cells.  The Directive 2006/66/EC on Batteries and 

Accumulators and Waste Batteries and Accumulators repealed the existing 1991 Batteries 

Directive and were required to be transposed into law by member states by September 26, 

2008. Batteries or accumulators which do not meet the requirements of this Directive may 

not be placed on the market after this time. 

The Directive prohibits: 

 batteries and accumulators, whether or not incorporated in appliances, containing 
more than 0.0005% by weight of mercury (except for button cells, which must have a 
mercury content of less than 2% by weight); 

 portable batteries and accumulators, including those incorporated in appliances, with 
a cadmium content by weight of more than 0.002% (except for portable batteries 
and accumulators for use in emergency and alarm systems, medical equipment or 
cordless power tools). 

To ensure that a high proportion of spent batteries and accumulators are recycled, Member 
States must take whatever measures are needed (including economic instruments) to 
promote and maximise separate waste collections and prevent batteries and accumulators 
being thrown away as unsorted municipal refuse.  They have to make arrangements 
enabling end-users to discard used batteries and accumulators at collection points in their 
vicinity and have them taken back at no charge by the producers.  Collection rates of at 
least 25% and 45% have to be reached by 2012 and 2016 respectively.  

Producers have to bear the cost of collecting, treating and recycling batteries and 
accumulators, as well as the costs of campaigns to inform the public of these arrangements. 
Small producers may be exempted from this obligation if this does not impede the proper 
functioning of the collection and recycling schemes.  All producers of batteries and 
accumulators have to be registered. 

The directive also mandates design improvements to reduce mercury, lead, and cadmium 
content, improvements in the ease of removing batteries from devices and provision of 
clear labelling.  

The directive does not ban battery disposal to landfill. If there is not a viable end market for 
particular batteries or if a detailed assessment shows that recycling is not a cost-effective 
solution, then member states can dispose of batteries to landfill. 

C.2.2  Implementation by Member States 

Under the EU Directive, member countries have responsibility to establish collection 

programmes under the principle of Extended Producer Responsibility. EU countries have 

implemented a wide range of collection programmes that target different battery types, 

resulting in varying recovery levels. This includes collection schemes through Councils, 



 

 

industry and retailers. Examples of schemes operating in Germany, UK and France are 

provided below. 

C.2.2.1 Germany  

The GRS Batterien Foundation is a non-profit organisation that operates a common 
collection scheme for portable batteries as specified by the German Federal Ministry for the 
Environment under Section 6 of the German Batteries Act (BattG).  It is the largest common 
collection scheme in Europe recycling 12,991 tonnes of batteries in 2012.  The foundation 
was set up in 1998 by leading producers of batteries and the German Electrical and 
Electronics Industry Association (ZVEI) to ensure nationwide collection, sorting and 
recycling and environmentally sound disposal of used batteries. GRS services are funded by 
the battery producers and importers who use them, with payment based on the quantity of 
batteries sold and the battery type. 

C.2.2.2 UK 

In 2009, the UK adopted the EU’s Batteries Directive through the Waste Batteries and 
Accumulators Regulations. The EU Directive sets a recycling target of 25% of all batteries 
sold by 2012 and 45% by 2016.  The 25% recovery target for 2012 was exceeded in the UK. 
The setting of targets has enabled recycling levels to be elevated well above what would 
otherwise have been achieved (expected to be nearer to 1-2%29). 

The European Recycling Platform (ERP) is one of the UK’s leading waste electrical and 
electronic equipment (WEEE) and batteries recycling schemes, approved as a battery 
compliance scheme (BCS2010755/E) in 2009. ERP members include Electrolux, Hewlett 
Packard, Microsoft, Procter & Gamble, Samsung and Sony. ERP is the only pan-European 
scheme delivering batteries compliance across the EU, having recycled over 19,000 tonnes 
of portable batteries from operations in Austria, Denmark, Finland, Germany, Ireland, Italy, 
Norway, Poland, Portugal, Spain and UK.  

Battery compliance schemes make arrangements for collecting batteries from the various 
collection points such as local authority sites, shops, offices and schools.  Recycling shifts 
the cost of disposal on to battery producers.  Battery producers started paying for battery 
recycling on1st January 2010.  

Producers have an obligation to collect and treat batteries in proportion to the amount 
they sell each year.  Battery retailers have had to collect waste batteries since 1st February 
2010 if they sell over 32kg per year (around one four-pack of AA batteries per day).  
Retailers must collect batteries similar in type to those they supply, even if the person 
depositing them does not buy a new battery.  Battery compliance schemes provide shops 
with battery boxes and arrange for free collection when they are full. 

C.2.2.3 France 

In order to comply with their EU regulatory obligations, in France, producers have either 
formed eco-organizations, or set up individual mechanisms to enable collection of batteries 
for recycling.  Each one, whether collective or individual, is required to present to the 
authorities for approval a Convention describing their methods of recovery.  The upstream 
contribution for battery collection has member’s contributions defined either by unit 

                                                           

29 Background Paper and Report: Business and Public Policy Case for Battery Stewardship (handheld batteries), 
Martin Stewardship and Management Strategies Pty Ltd, Prepared for Sustainability Victoria, June 2013 



 

 

(detailed by cell size, and system), or by weight.  They amount to 0.30 –0.50 €/kg for 
alkaline/manganese and zinc/carbon batteries, and from 1.00 to 2.00 €/kg for lithium 
batteries30.  For other rechargeable batteries, contributions are based on weight and rise to 
1.80 €/kg. In general these amounts represent less than 1% of the selling price.  
Promotional expenditures to increase the collection rate are estimated to amount to 30€ to 
40€per tonne of product sold in the marketplace.  

C.2.3  Industry initiatives 

The European Portable Battery Association (EPBA), is the leading organisation representing 

the interests of the portable battery industry in Europe, with over 5 billion batteries put on 

the European market by EPBA members (2009 figure).  It has been a main driver of changes 

in battery technology in Europe. In 1985, EPBA launched a voluntary initiative to remove 

mercury from alkaline and zinc batteries and this was successfully completed in 1994, six 

years before EU legislation came into force. Substitution of mercuric oxide batteries with 

specially developed new battery technologies resulted in a major fall in mercury levels in 

Europe.  With further technological breakthroughs, in 2011, 95% of button cells on the 

market became mercury-free.  There has been also been an increase in primary battery 

resource efficiency, with the average weight of a primary battery on the market falling by 

24%, between 1997 and 2007, while its energy density increased.  As a result, by 2007, the 

industry was using 5450t less zinc, 6390t less manganese dioxide and 2600t less steel than 

at its peak. 

The environmental significance of industry-led market trends has included: 

 Substitution of zinc carbon and zinc chloride batteries with high-performance alkaline 
manganese batteries; 

 Replacement of larger-size batteries with smaller ones, providing more power at 
lower weight; 

 Substitution of rechargeable NiCd batteries with NiMH batteries; and 

 Increase in sales of rechargeable batteries. 

                                                           

30 Efficiency of the Battery Channel Serie Etudes 05 – E02, Olivier Arnold, 2004.  



 

 

C.3  Australia 

C.3.1  National legislation  

Under the Hazardous Waste (Regulation of Exports and Imports) Act 1989 Lead acid 
batteries and unsorted waste batteries if containing lead, cadmium or mercury is deemed 
hazardous waste.  

There is currently no national funded battery collection/recycling program but a key 
commitment by the Australian Government under the National Waste Policy (2009) for 
national product stewardship legislation has been delivered through the Product 
Stewardship Act 2011.  This provides the framework to effectively manage the 
environmental, health and safety impacts of products, and in particular those impacts 
associated with the disposal of products.  The framework includes voluntary, co-regulatory 
and mandatory product stewardship.  

C.3.2  State legislation and programmes 

The New South Wales state government has listed batteries as a “priority waste product” 
for Extended Producer Responsibility (EPR) in the NSW Extended Producer Responsibility 
Priority Statement 2010, calling on industry to find ways to prevent used batteries going to 
landfill.  The NSW government has been working with the battery industry, recyclers and 
other stakeholders to develop a product stewardship response for all batteries.  The 
industry established the Australian Battery Recycling Initiative (ABRI), a not-for profit 
incorporated association of members, to help progress this work. In November 2010 the 
NSW Minister proposed to Australian Environment Ministers that batteries become a 
national priority waste and work on an EPR scheme by industry be accelerated. 

There are a number of government funded battery drop off programmes such as 
BatteryBack in Victoria and the Perth Regional Councils program, in addition to other 
programs run by local governments on a campaign basis.  The general model is that drop-
off bins are placed at a number of retailer outlets, in addition to schools and local 
government buildings.  Batteryback is a free recycling service for household rechargeable 
batteries from products such as laptops, phones and cameras. Collection of consumer 
rechargeable batteries is achieved through retail partners Harvey Norman and Michaels 
Camera Video and Digital. 

C.3.3  Industry initiatives 

Research into the analysis of battery recycling in Australia (2010)31 was commissioned by 
ABRI.  The aim of the research was to assist in developing a robust plan for battery 
stewardship implementation.  

In Australia, primary single-use dry batteries (alkaline, carbon zinc) comprise 80% of battery 
volumes (83% by weight), similar to New Zealand.  

The research shows 64% of battery arisings are landfilled, 28% are stockpiled/hoarded 
(mainly in households), and 6% are recycled (either reprocessed in Australia or exported). 
There are a number of waste recycling companies that collect batteries on a voluntary opt-
in  and fee for service basis (For example:  CMA Ecocycle, Orbitas, SITA Environmental 

                                                           

31 Analysis of battery consumption, recycling and disposal in Australia, prepared by WARNKEN ISE for ABRI 
,November 2010 



 

 

Solutions, Transpacific Cleanaway and Veolia Environmental Services). Costs are passed 
directly to the consumer and the success of the service relies on a willingness to pay, as 
there are no prohibitions on disposal of batteries in mixed waste to landfill.  These services 
provide a specific battery collection container and a fee is paid to cover transport and costs 
of reprocessing.  Once the container is full, it is sent locally for battery sorting and 
reprocessing or for export.  

Household battery recycling (except mercury button and silver oxide batteries) currently 
requires a fee for service as the value of the recovered materials (such as zinc, manganese, 
steel and cadmium) is not sufficient to cover the costs of collection and recycling.  Battery 
recycling therefore represents a net cost to those offering battery collections in Australia 
and limits opportunities for consumers to participate. 


