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Abstract 

In this paper the Australian National 
Packaging Covenant (the Covenant) is used 
to explore the developing links between 
design of sustainable packaging for products 
and sustainability accounting. First, 
sustainability of packaging as a concept is 
reviewed and the potential role of 
sustainability accounting outlined. The two 
notions are brought together by examining 
their implications for the Australian 
packaging industry and, in particular, 
ongoing development of the NPC, which was 
revised for a second five year period in 2005. 
A set of sustainability packaging indicators 
and the development of a quick evaluation 
tool are discussed as integral parts of the new 
product development process. The history of 
the Covenant reveals a growing recognition 
of the need to emphasise target setting and 
reporting against key performance indicators 
and, associated with this, an induced demand 
for sustainability accounting, as a necessary 
tool for systematically revealing 
environmental and social impacts of product 
packaging.  
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1. Introduction 

The Covenant is a voluntary initiative 
introduced by government and industry in 
Australia, to reduce the environmental effects 
of packaging on the environment. It is 
designed to minimise environmental impacts 
arising from the disposal of used packaging, 
to conserve resources through better design 
and production processes and to facilitate the 
re-use and recycling of used packaging 
materials (NPCC 2005). The Covenant has 
been criticised for not providing necessary 
quantitative evidence about the indirect 
objectives of increasing product stewardship 
and improving kerbside recycling (Nolan 
ITU et al. 2004, p iv).  

Section 2 of the paper provides 
background to the main sustainability issues 
associated with packaging, provision of a 
workable definition of sustainable packaging, 
and discussion of the potential role of 
sustainability accounting. Section 3 details 
the Australian National Packaging Covenant 
and the potential role of sustainability 
accounting within the set of tools available to 
help overcome criticism of its ineffectiveness 
in improving performance. In the final 
Section concluding comments are made 
drawing attention to the need for a tool that 
facilitates assessment of trade offs in 
sustainability packaging design decisions as 
well as integrating the various dimensions of 
sustainability as the basis for improved 
decision making.   
 
2. Background 

The following sections highlight the 
definition of sustainable packaging; the need 
to minimize product life cycle impacts of 
packaging, the considerations of sustainable 
packaging  
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2.1. What is sustainable packaging? 

No generally agreed international definition 
of sustainable packaging exists. The US 
Sustainable Packaging Coalition (SPC) 
published a detailed definition of sustainable 
packaging suggesting that sustainable 
packaging is:  

• beneficial, safe and healthy for 
individuals and communities throughout 
its life cycle; 

• sourced, manufactured, transported, and 
recycled using renewable energy;  

• manufactured using clean production 
technologies and best practices;  

• made from materials healthy in all 
probable end-of-life scenarios;  

• physically designed to optimize materials 
and energy;  

• effectively recovered and utilized in 
biological and/or industrial cradle to 
cradle cycles, and 

• maximizes the use of renewable or 
recycled source materials while meeting 
market criteria for performance and cost 
(SPC 2005).  

However this generic notion of sustainable 
packaging is less that helpful to practitioners. 
The SPC is now developing a series of 
indicators and metrics based on the definition 
to provide members with a practical tool to 
measure and track performance (SPC 2005; 
SPC 2007).  The tool is not expected to be 
available before mid 2009.  

In Australia the Sustainable Packaging 
Alliance (SPA) was formed in 2002 to 
provide a focal point for strategic research, 
technology transfer and education to 
underpin and facilitate the development and 
commercialisation of sustainable packaging 
systems. Foundation members are the Centre 
for Design at RMIT University, The 
Packaging and Polymer Research Group at 
Victoria University and Birubi Innovation. 
SPA is supported by Sustainability Victoria, 
a state government organisation. 

The Sustainable Packaging Alliance itself 
only has developed a draft definition of 
sustainable packaging based on the following 
four principles (see Figure 1) (James et al. 

2005; Lewis et al. 2007, p 3-5; Verghese 
2008): 

• Packaging of products needs to be 
effective, i.e. it should aim to add 
social and economic value. Packaging 
exists to contain and protect products 
as they move through the supply chain. 
In the process of doing this it can also 
improve people’s lives, for example by 
providing food and beverage products 
in a more convenient form. It must do 
this in a cost-effective way for all of 
those involved in the supply chain, 
including consumers, and it must 
provide a satisfactory return on 
investment for manufacturers. 

• Packaging needs to be efficient, i.e. it 
should aim to minimise consumption 
of materials, energy and water 
throughout its life cycle. This helps to 
conserve resources and reduce waste, 
while reducing costs to companies in 
the packaging supply chain. Eco-
efficiency has been identified as 
essential to sustainability (see for 
example von Weizsacker et al. 1997; 
Hawkens et al. 1999; WBCSD 2005). 
The term Eco-Efficiency was made 
popular by the World Business Council 
for Sustainable Development 
(WBCSD) in 1992.  The WBCSD 
(2000) defines eco-efficiency as being 
achieved by the delivery of 
competitively priced goods and 
services that satisfy human needs and 
bring quality of life, while 
progressively reducing ecological 
impacts and resource intensity 
throughout the life cycle, to a level at 
least in line with the Earth’s estimated 
carrying capacity. 

• Packaging needs to be cyclical, i.e. it 
should aim to eliminate waste by 
cycling materials through natural or 
industrial metabolisms for optimal 
recovery (McDonough and Braungart 
2002). This is consistent with the 
‘closed loop’ material cycles that exist 
in natural ecosystems. 
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• Packaging needs to be safe, i.e. it 
should aim to avoid generating wastes 
or emissions that pose any threat to the 
health of humans or other living 
organisms; and it must not contribute 
to environmental problems such as 
global warming, or degradation of land 
and waterways. 

As a minimum, for the assessment of 
sustainability, information needs to be 
available about effectiveness, efficiency, 
waste flows, safety and cleanliness of 
packaging. It is here that the potential for 
sustainability accounting becomes apparent. 
 
2.2. Regulation of packaging  

The notion of product stewardship is growing 
in importance in the context of sustainable 
packaging (Lewis 2006). Product 
stewardship is based on the principle that all 
organisations involved in a product supply 
chain share responsibility for minimising the 
product’s life cycle impacts. It can be 
encouraged in a number of ways, including: 
non intervention (business as usual); 

• voluntary industry initiatives; 

• voluntary industry / government 
agreements; 

• co-regulatory approaches (government 
and industry combined); and 

• fully regulated schemes (EPHC 2004, p. 
4). 

Most product stewardship policies for 
packaging are either co-regulatory or fully 
regulated schemes (Lewis 2006). Voluntary 
programs include, for example, the 
Australian Code of Practice for the 
Management of Plastics Bags, where 
particular concerns are packaging waste and 
the social nuisance of litter (EPHC 2008). 
Costs identified with addressing these 
concerns include: staff training; equipment 
modification; administrative record keeping; 
increased transaction times; and in-store 
education of customers (EPHC 2008, p.62). 
In contrast, the Covenant, considered further 
in this study, is a co-regulatory model. Both 
of these programs provide companies with 
the option of signing a voluntary agreement 

with government, or being subject to 
regulated requirements or penalties.  
 
No matter which type of regulatory scheme is 
in place, there is a need to measure, monitor 
and manage changes in the packaging system 
over time to enable managers, policy makers 
and other stakeholders to evaluate 
environmental impacts and associated costs 
and to amend or refine policy instruments. 
This is where sustainability accounting could 
be effectively operationalised to collect and 
monitor data at company and, possibly, 
sector, national and/or regional levels for 
decisions and policy formulation about 
sustainable packaging design.   
 
2.3. Sustainability of packaging  

Operationalisation of the concept of 
sustainability is a key problem for 
practitioners (Schaltegger and Burritt 2005). 
How can products, such as packaging, be 
considered sustainable? Considerations 
include the need for information about: 

• economic drivers of packaging systems; 

• environmental impacts of specific 
functions associated with packaging; 

• the needs, interests and values of 
different stakeholder groups in relation to 
packaging including the businesses, their 
employees, consumers and non-
government organisations; and  

• the relative power of different 
stakeholders and their ability to influence 
outcomes in relation to sustainable 
packaging. 

Each of these is outlined below. 
 
2.3.1 Economic. The multiple functions of 
packaging include protection, containment, 
convenience and communication. All have to 
be considered when defining sustainable 
packaging and identifying its economic 
drivers. The need is to meet increasing 
consumer expectations for convenience, shelf 
life and safety while ensuring reduced 
environmental impact of packaging 
materials, all with the minimum economic 
cost. Cost considerations need to 
acknowledge the life cycle of packaging 
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design, innovation, technology, capital, 
operation of equipment, and the ‘systems’ 
installed.   
2.3.2 Environmental. Packaging has had a 
relatively high public profile in 
environmental debates since the 1960s, when 
the introduction of single use beverage 
packaging raised concerns about waste and 
litter, even though it is also a vehicle for 
preventing damage or waste in parts of the 
supply chain (e.g. food waste) (James et al. 
2005).  As with any other manufactured 
product, packaging has environmental 
impacts that are not sustainable in the long 
term, including (James et al. 2005, p. 374): 

• consumption of non-renewable resources 
(e.g. materials and energy); 

• generation of air emissions in production, 
transport and use that contribute, for 
example, to air pollution, ozone layer 
depletion and global warming;  

• generation of waterborne emissions that 
contribute to pollution of waterways; and 

• production of solid waste requiring 
disposal in landfill. 

Life Cycle Assessment (LCA) is often 
used to evaluate the environmental impacts 
of packaging, either to identify critical 
impacts or to compare similar products, such 
as plastic and paper bags. These studies are 
useful in identifying impacts throughout the 
product life cycle, such as resource and 
energy consumption and generation of 
emissions, but the method relies too much on 
poor quality data from various parts of the 
life cycle chain (Schaltegger and Burritt 
2000), is inadequate for dealing with 
complex ecological issues such as 
biodiversity loss, and fails to account for 
social issues such as litter potential. 

Consumption of packaging is continuing to 
increase, for example 63.5 million tonnes of 
packaging was supplied to the European 
market in 2002 compared with 62.5 million 
tonnes in 2000 (ASSURE 2005, p 3). While 
recycling rates for most packaging materials  
 

 
Table 1 Packaging recycling rates (%) 

 

Source: European data is for 2002 from ASSURE (2005). Australian data is for 2003 from MS2 and NRS 

(2005).  U.S. data is for 2005 from the US EPA (2006, 12 December). New Zealand figures are for 2005 from 
Packaging Council of New Zealand (2006, 6 September). 

 

Country Glass Paper Plastics Metals Wood Total 
Australia 30 74 21 Steel 44 

Aluminium 63 
NA 51 

Austria 86 80 30 67 16 66 
Belgium 93 78 29 86 55 70 

Denmark 90 61 16 44 NA 57 
Finland 49 61 15 50 NA 49 
France 52 64 15 53 19 45 

Germany 86 88 49 80 41 74 
Italy 53 58 23 54 60 51 

Luxembourg 83 60 28 79 NA 57 
Netherlands 79 69 16 80 29 57 

New Zealand 49 72 21 Steel 31 
Aluminium 61 

NA 52 

Spain 36 60 20 39 NA 44 
Sweden 88 70 20 68 NA 65 
United 

Kingdom 
34 59 19 39 55 44 

United States 25 50 Soft drinks 34 
Milk bottles 29 

Steel 62 
Aluminium 45 

NA NA 
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are also increasing, they remain low in many 
countries for particular materials such as 
plastics (see Table 1). There is still no 
economically feasible technology for 
recycling the new generation of multi-
material and flexible plastic packaging and 
the increasingly popular biodegradable 
materials. 
2.3.3 Stakeholders.  A survey of ‘expert’ 
stakeholders with an interest in packaging, 
including representatives from Australian 
companies, industry associations, 
government authorities, academia, and 
environment organisations, was undertaken 
in Australia in 2003 (Lewis 2005). It found 
that most respondents believe that current 
packaging systems are unsustainable, with 
the most frequently mentioned environmental 
problems being litter and its impacts on 
wildlife and visual amenity; the amount of 
waste to landfill and the impacts of landfill 
(e.g. leachate); and excessive or inefficient 
use of resources (Lewis 2005). While 
consumers could drive change through 
preferential purchasing of products with 
lower impact packaging, there is evidence in 
New South Wales of a disconnect between 
the concerns expressed by consumers about 
the environmental impacts of packaging, and 
their actual purchasing behaviour (TRC 
2004). The survey reveals:  

• little consideration of packaging at point 
of sale;  

• little association between disposal and 
environmental aspects of packaging with 
overall likes and dislikes of packaging; 
and 

• practically no connection between 
attitudes to recycling, waste or the 
environment, and purchasing behaviour.  

These stakeholder-based observations 
highlight the limited capacity of demand-side 
policies to achieve significant change in the 
sustainability of packaging and draw 
attention to the perceived importance of 
suppliers of packaging as change agents. 
2.3.4 Power relationships. These 
perspectives about the environmental impacts 
of the packaging supply business are 
mediated and resolved through political 

processes (Schaltegger et al. 2003). In the 
Australian packaging industry, business 
interests have been represented through a 
small number of influential associations, 
including the Packaging Council of Australia 
(PCA) and the Australian Food and Grocery 
Council (AFGC). These and other 
associations were largely responsible for 
negotiating the NPC with federal, state and 
local government organisations. The original 
NPC Council was made up of representatives 
from these groups. 

In addition, public concerns about 
packaging have been expressed and 
promoted by environmental organisations 
such as the Australian Conservation 
Foundation, Environment Victoria and the 
Total Environment Centre. Until recently 
these groups did not have a strong national 
voice and had little input to NPC 
negotiations. A dramatic change occurred 
with the emergence of a new lobby group 
when the Covenant was renegotiated in 2004 
and 2005. The Boomerang Alliance, 
representing a number of environmental 
organisations and local government 
associations in NSW, demanded increased 
industry responsibility for waste management 
and improved accountability and 
transparency (Boomerang Alliance 2004).  

These considerations derived from surveys 
of stakeholder views lie behind attempts to 
provide a working definition of sustainable 
packaging. 
 
2.4 Potential role for sustainability 

accounting 

Sustainability accounting, popularised 
through the notion of triple bottom line 
accounting (Elkington 1998), has been 
defined as ‘the generation, analysis and use 
of monetarised environmental and socially 
related information in order to improve 
corporate environmental, social and 
economic performance’ (Sigma 2003, p 7).  

This focus on monetarised information 
presents a quite narrow picture of 
sustainability accounting that can be referred 
to as sustainability financial accounting 
(Sigma 2003). A broader definition accepts 
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the importance of physical information as 
well as financial information for assessing 
performance. In combination, the integration 
of physical and financial information allows 
calculation of eco-efficiency and eco-
effectiveness for planning, control and 
decision making. Hence, the Forum for the 
Future (2005) recognizes that sustainability 
accounting tries to provide information in 
three different areas: location of impact - 
internal or external; type of impact - 
environmental, social or economic; and 
timing of impact. As no generally accepted 
definition of sustainability accounting exists 
its development is considered further below. 

The main precursor to sustainability 
accounting is environmental accounting, 
which provides information about 
environmental and economic performance.  

Environmental accounting places emphasis 
upon the gathering, recording, analysis and 
reporting of environmental impacts of and on 
particular institutions, using monetary and 
physical measures, as appropriate for the 
purposes of the particular recipient (Burritt et 
al. 2002). It relies upon the need for 
purposeful data related to established 
objectives as well as the measurement of 
expected and actual performance through key 
performance indicators (KPIs) as a basis for 
management of environmental impacts 
(Burritt 2005a), particularly through 
voluntary means (Schaltegger and Burritt 
2005). From this pragmatic perspective, the 
use of indicators (e.g. Callens and Tyteca 
1999) and the links between environmental 
and economic performance, through the 
notion of eco-efficiency have dominated 
environmental accounting in practice at the 
level of the corporation.  

One stimulus to environmental accounting 
has been the development of environmental 
management systems, such as ISO 14001 and 
EMAS which require the monitoring of 
environmental policy, plans and actions (see 
extensive literature review in Schaltegger and 
Burritt 2000, p 375-381). 

Corporate sustainability is broader than 
environmental accounting. It is a notion that 
has received considerable attention in recent 

years (Schaltegger and Burritt 2005) and is 
related to the type of issues facing 
proponents of sustainable packaging. 
However, because of the vagueness of the 
term considerable confusion exists for those 
keen to operationalise the concept, including 
policy makers and corporate managers 
(Schaltegger and Burritt 2005). Attempts 
have been made to capture the notion of 
corporate sustainability using a single metric, 
e.g., Figge and Hahn (2002). However, from 
a pragmatic point of view the use of several 
indicators of environmental, social, and 
economic performance (e.g. Callens and 
Tyteca 1999) and consideration of the links 
between environmental and economic goals 
and social and economic goals, are necessary 
for its operationalisation.  

In a review of empirical literature on the 
links between economic, environmental and 
social performance of corporations it was 
noted that, given the problems of 
operationalising social performance (Wagner 
et al. 2001), it is not surprising that most 
research focuses on links between 
environmental and economic performance 
measures and the concept of environmental 
accounting rather than the notion of 
sustainability accounting with its complex 
problems of integration.  

Environmental accounting recently 
reached its zenith when the International 
Federation of Accountants (IFAC 2005) in 
their document ‘International Guidelines on 

Environmental Management Accounting’, 
provided the first international practical 
guide in this area for accountants. The aim of 
the Guidelines is to provide a pro forma for 
the identification of environmental costs 
which can then be better integrated into 
business accounting systems. Environmental 
management accounting provides the basic 
information for management decision making 
as well as for external reporting to 
stakeholders by organisations (Burritt 
2005b). It forms a critical component of 
sustainability accounting and, by requiring a 
detailed data collection process such as that 
associated with non-product material flows, 
assists in the identification of potential ways 
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to improve environmental performance 
(Wagner 2005). The challenge is that, at 
present, consistency in environmental 
performance measurement, use of key 
performance indicators (KPIs) and 
environmental reporting is rare (Wagner 
2005 ) and insufficiently linked to other tools 
for improving environmental performance 
such as a life cycle approach to 
environmental performance. Furthermore, for 
businesses the links between improved 
environmental performance, as encouraged 
by sustainability and environmental 
accounting and reporting, and improved 
economic performance, are yet to be 
established in empirical terms (see 
Schaltegger and Burritt 2005).  
A similar situation exists in relation to 
packaging, where, as noted above, 
environmental impacts of packaging have 
been very much to the fore in debates about 
movements towards sustainable packaging 
(Burritt et al. 2005). Developments in 
sustainability accounting extend conventional 
accounting by specifically addressing 
problems associated with environmental and 
social impacts of organisations and their 
interactions. The importance of sustainability 
accounting is that it provides information for 
decision making which highlights a range of 
considerations (Burritt 2004, p. 25): 

• the interaction between elements of 
economic, environmental and social 
impacts of organisations and potential 
trade offs between them (see ‘Beyond 
win-win’ in Burritt 2004, p. 23);  

• the need to move beyond concern for 
efficiency towards the recognition of the 
importance of objectives and their 
effective achievement (Dyllick and 
Hockerts 2002);  

• the organisational development process 
associated with moving towards 
sustainability (Schaltegger and Burritt 
2005);  

• a focus on performance measurement, 
indicators and management through 
incentives that encourage development 
towards sustainability (Burritt 2004, p. 
26); and 

• recognition of the different spheres of 
influence determining use of information 
for decision making and policy making 
(Schaltegger et al. 2003; Burritt 2004). 

With these considerations in mind, an 
attempt can be made to make operational the 
complementary emerging notions of 
sustainable packaging and sustainable 
accounting.  Sustainability accounting is 
designed to provide necessary information 
for sustainable packaging decisions which 
consider economic, environmental and social 
impacts, with a focus on efficiency and 
effectiveness while providing information for 
performance management through 
measurement (Schaltegger, Bennett and 
Burritt 2006, p.8). Accounting is a powerful 
tool which has conventionally been used to 
optimise the economic performance of 
organisations (Unerman, Bebbington and 
O’Dwyer 2007, p.3), whereas sustainability 
accounting includes social and environmental 
impacts in the calculus. The following 
example related to development of the 
National Packaging Covenant in Australia 
examines this complementarity. 
 
3. Accounting for sustainability in the 

Australian packaging industry 

 
3.1 The National Packaging Covenant  

The NPC is a co-regulatory framework 
between government and companies in the 
packaging supply chain to manage the 
environmental impacts of packaging in 
Australia (NPCC 2005).  It was introduced in 
1999 as a 5-year program (NPC Mark I), and 
was extended for another 5-year period in 
2005. A mid term review is currently 
underway in 2008 (NPC Mark II – 2005-
2010).  The NPC requires signatories such as 
companies in the packaging supply chain 
(raw material suppliers, manufacturers, 
brand-owners, retailers) as well as other 
stakeholders (industry associations, local, 
state and federal government) to submit an 
Action Plan every 3 years setting out the 
actions that will be undertaken to reduce the 
environmental impacts of packaging.  Annual 
reports are required to monitor performance 
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against activities related to design, 
production, distribution, disposal, research, 
market development, education, labelling, 
retailing and recycling and reprocessing. The 
NPC is underpinned by a regulatory 
framework, the National Environment 
Protection Measure (NEPM) for Used 
Packaging Materials, which is implemented 
by each State or Territory Government in 
Australia, and is designed to deal with non-
signatories and non-compliant signatories.  

An evaluation of NPC action plans and 
annual reports in late 2003 found that 
significant improvements were required 
because: there was an almost universal lack 
of measurable targets; no indication was 
available of how data was being collected; 
and many organisations failed to report 
against actions listed in the original plan 
(Lewis and James 2003). These issues are at 
the very heart of sustainability accounting. 
Evaluations of the Covenant for the NPC 
Council (Nolan ITU et al. 2004), the 
Australian Local Government Association 
(Meinhardt 2004) and the NSW Nature 
Conservation Council (White et al. 2004 ) all 
identified gaps and key areas for 
improvement. These included the need to 
(NPCC 2004, p. 5): 

• ‘deliver measurable outcomes in 
managing the environmental impact of 
consumer packaging’; as well as 

• ‘requir[e] signatory action plans and 
reports to contain detailed actions, 
outcomes, timelines and quantifiable 
performance measures’. 

Application of “effectiveness analysis”, 
which emphasises thirty three different 
aspects of effectiveness of voluntary 
environmental agreements, (Burritt et al. 
2005, p 302) found the most critical areas 
that needed to be addressed in the NPC Mark 
I were: 

• “The need for clearer objectives and 
targets, supported by a comprehensive 
accounting/data collection system to 
measure and report progress; and 

• An increased focus on positive business 
drivers such as technical support and 
public recognition.” 

It was recommended that an appropriate 
accounting system for data collection be 
established so that signatories could collect 
data for industry benchmarking and 
quantitative reporting against actions and 
targets, as well as provide information for 
decision making, accountability and 
transparency in reporting to internal and 
external stakeholders. 

In early 2005 the National Packaging 
Covenant Industry Association (NPCIA) 
commissioned a study to identify and 
document gaps and inconsistencies in the 
collection, storage and analysis of packaging 
materials flow data. The report found that 
fundamental changes needed to be made with 
respect to the accuracy and verification of 
data to be used to determine the progress 
against the new NPC Mark II targets and 
KPIs (MS2 and NRS 2005).   

In July 2005 the revised NPC (NPC Mark 
II) (NPCC 2005) was approved. This new 
Covenant addressed stakeholder concerns 
about the lack of clear direction and 
performance indicators in the previous 
Covenant and introduced a stronger 
framework for program evaluation and 
reporting. NPC Mark II includes an 
overarching objective, four performance 
goals, an extensive list of KPIs for measuring 
progress towards these goals and tighter 
requirements regarding preparation of action 
plans and annual reports and feedback 
against these. The vague objective of 
‘effective life cycle management of 
packaging’ has been strengthened through 
the introduction of ambitious, specific and 
measurable targets. Companies are now 
required to collect baseline data and to report 
annually against a standard list of KPIs. A 
comparison between key aspects of the old 
and new Covenant is included in Appendix I. 
 
3.2 Product design in the NPC  

One of the performance goals of the NPC is 
the ‘optimisation’ of packaging ‘to integrate 
considerations about resource efficiency, 
maximum resource re-utilisation, product 
protection, safety and hygiene’(NPCC 2005, 
p 30). The packaging design process is 
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therefore critical to achieving this objective. 
The voluntary Environmental Code of 
Practice for Packaging (ECoPP), which is 
integrated within NPC Mark II as Schedule 5, 
is intended to provide companies with a set 
of principles and guidelines for eco-design of 
packaging, but does not address social issues.   
KPIs have been developed to measure 
progress towards the goal of ‘packaging 
optimisation’, once again without any 
particular emphasis on the social impacts 
which sustainable packaging would require. 
Required KPIs for companies include (NPCC 
2005, p 18):   

• Total weight of consumer packaging 
(domestic and imported) sold per annum 
into the Australian market and the total 
weight of products packaged; 

• Resources (energy and water) used to 
produce packaging; 

• Improvements in design, manufacture, 
marketing and distribution to minimise 
the environmental impacts of packaging; 

• Changes to protection, safety, hygiene, 
shelf-life, or supply chain considerations 
affecting amount and type of packaging; 

• Average % per annum, of post-consumer 
recycled content in packaging 
manufactured; 

• Total weight, by type, of “non-
recyclable” packaging sold per annum 
into the Australian market; and 

• Adoption of the ECoPP and the 
development of systems for its 
implementation. 

The reporting system now delivers this KPI 
information, which is a step in the direction 
of sustainability accounting and budgeting - 
the projection of accounting data forward as 
a basis for planning and control of operations 
in the organisation. 

 
3.3 Improvements and deficiencies in NPC 

Mark II 

The NPC Mark II overcomes many of the 
problems identified with the first Covenant, 
such as the lack of clear objectives, KPIs and 
targets.  Its objectives are explicit, although 
obscure language such as ‘optimisation of 
packaging’ remains a barrier to clear 

communication of objectives. Fortunately the 
use of vague terminology is more than 
compensated for by the introduction of clear 
targets. However, social issues surrounding 
packaging are not addressed, and this is an 
important part of sustainability 
considerations. 

A number of gaps or missed opportunities 
in relation to the objectives and strategies of, 
as well as data collection for, packaging 
design remain. These include, for example, 
the absence of a link between the principles 
of product design and strategies included in 
the ECoPP, and the KPIs produced by the 
accounting system against which signatories 
are required to report. 

Several complementary tools are available 
to overcome these deficiencies including: 

• environmental and sustainability 
accounting; 

• product orientated environmental 
management systems; and 

• design for environment decision-
making tools. 

In the light of the recent developments 
outlined above, the potential application of 
sustainability accounting to the sustainable 
packaging industry is considered further 
below, with comment being made on work 
being undertaken by the Sustainable 
Packaging Alliance. 
 
3.4 Sustainable packaging and 

sustainability accounting 

While the definition of sustainable packaging 
and sustainability accounting will continue to 
be debated companies are seeking immediate 
guidance on the implementation of 
sustainable development principles in 
product packaging development. One 
development has been sustainable packaging 
indicators (SPIs) to support the definition 
(Section 3.4.1), complemented by a 
Packaging Impact Quick Evaluation Tool 
(PIQET©) to assist companies in calculating 
the environmental impacts of packaging 
system designs (Section 3.4.2). 

Companies in the packaging supply chain 
are now required to report to the NPC 
Council on a number of KPIs designed to 
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measure compliance. For many companies, 
particularly small to medium sized firms, this 
requires the gathering of new data. For 
example, most companies do not normally 
collect data on weight of packaging used 
(only its dollar value), its recyclability or 
recycled content. Apart from the larger 
companies, most would not have any 
accessible data on water and energy 
consumed in the manufacture of packaging 
materials. All of these are core considerations 
in a sustainability accounting system. 

Companies must also demonstrate the 
adoption of the ECoPP and that systems are 
in place for its implementation. Once again, 
if companies are to pay more than lip service 
to this KPI, they will be required to make 
significant changes to their existing product 
development systems. The widespread 
adoption and use of the ECoPP and related 
management systems within companies will 
be critical to the achievement of the NPC 
objective of ‘optimized packaging’, as well 
as the targets for packaging design, i.e. 
increased recycling and a reduction in non-
recyclable packaging.  

The requirements of the NPC are forcing 
many companies to implement their first 
attempt at sustainability accounting systems. 
While some of the data will provide the 
foundation for external reporting on NPC 
compliance (e.g. progress in implementing 
Action Plan initiatives), much of it can serve 
a dual purpose. For example: 

• Data collected on materials consumed by 
weight, recycled content and recyclability 
can be used to identify the environmental 
impacts of different packaging types and 
to identify opportunities for redesign; 

• An evaluation of packaging can help to 
identify components of the packaging 
system which add little or no commercial 
value, and can therefore be eliminated or 
reduced, with benefits in reducing costs;  

• An evaluation of packaging based on the 
sustainability accounting information can 

also help to identify opportunities to gain 
market share through development of 
environmentally and socially improved 
packaging supported by marketing and 
communication (e.g. eco-labelling); and 

• The design process often involves 
looking at the product from a new and 
different perspective, which may help to 
identify opportunities for innovation and 
strategic development of the business. 

The data collected by companies through 
sustainability accounting can therefore have 
multiple benefits. Awareness would be 
created of the potential for companies in the 
packaging supply chain to implement more 
holistic, integrated sustainability accounting 
systems which address economic, social and 
environmental impacts of packaging over the 
total product life cycle, for example to 
address the problems for civil society caused 
by litter. 
 
3.4.1 Sustainable packaging indicators 

A set of draft sustainable packaging 
indicators were developed as part of an 
industrial packaging supply chain 
demonstration project (James et al. 2005) 
completed in 2005 and were further refined 
at the seventh SPA Roundtable (SPA 2005) 
held in June 2005.   

The draft indicators are presented in Table 
2. They are expressed in terms that imply 
continuous improvement, i.e. any new 
packaging must be more sustainable than 
previous or comparable packaging. However, 
the emphasis of the NPC Mark II continues 
to be about data on environmental impacts 
rather than social and economic impacts, and 
does not fully encourage the development of 
measures of eco-effectiveness and socio-
effectiveness, eco-efficiency and socio-
efficiency (Dyllick and Hockerts, 2002), 
which provide relative measures of 
comparisons between different dimensions of 
sustainable packaging. 
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Table 2 Draft sustainable packaging indicators 

 
Principles KPIs 

Effective: social and economic 

benefit 

The packaging system adds real 
value to society by effectively 
containing and protecting products 
as they move through the supply 
chain and by supporting informed 
and responsible consumption. 

Functionality of each component of the packaging system (list). 
Social and economic benefits of the packaging system as a whole (list). 
Product-packaging ratio by weight (tonnes of product divided by tonnes of 
packaging). 

Supply chain costs ($ per unit of product) 

Specific, relevant, accurate and verifiable environmental claims consistent 
with ISO 14021. 

Recycling logos and advice on recyclable packaging.  
Plastics identification code correctly used on plastics packaging (PACIA 
guidelines). 
Instructions NOT to recycle on containers used for hazardous products. 

Efficient: doing more with less 

The packaging system is designed 
to use materials and energy 
efficiently throughout the product 
life cycle. Efficiency can be 
defined through reference to 
world’s best practice at each stage 
of the packaging life cycle. 
 

Total weight of material used in the packaging system (breakdown between 
sub-retail, retail, merchandising and traded unit levels). 
Product-packaging ratio by weight (tonnes of product divided by tonnes of 
packaging). 

Percentage of product which becomes waste before it reaches the consumer 
(e.g. is damaged in transit). 
Percentage of product remaining in retail unit packaging (once consumer 
has dispensed product). 

Energy consumed over the packaging lifecycle (MJ per tonne of 
packaging). 
Water consumed over the packaging lifecycle (kL per tonne of packaging). 

Pallet configuration and efficiency - cube utilisation (%). 

Cyclic: optimising recovery 

Packaging materials used in the 
system are cycled continuously 
through natural or industrial 
systems, with minimal material 
degradation. Recovery rates should 
be optimised to ensure that they 
achieve energy and greenhouse gas 
savings. 
 

Collection and reprocessing systems for the packaging (list). 

Reusability (national recovery rate for the product through company / 
industry schemes).  

Recyclability (national recovery rate for the material through recycling 
systems). 
Percentage of the packaging (by weight) which can be recovered through 
available recycling processes. 
Average % of recycled material (post consumer). 
Average % of recycled material (total). 

Compostability (national recovery rate for the product through composting 
systems). 

Percentage of packaging material which is from a renewable source. 

Percentage of stationary energy use which is from a renewable source. 

Percentage of transport energy which is from a renewable source. 

Safe: non-polluting and non-

toxic 

Packaging components used in the 
system, including materials, 
finishes, inks, pigments and other 
additives do not pose any risks to 
humans or ecosystems. When in 
doubt the precautionary principle 
applies. 

Cleaner product policies and procedures (list). 

Use of heavy metal-based additives (list) and concentration (ppm). 

Health or environmental risks associated with the package (list). 

Transport distances at each stage of the packaging life cycle (km). 
Mode of transport used for each stage of the packaging life cycle (km). 
Fuel type used for each stage of the packaging life cycle (list). 

Source: (Lewis et al. 2007, p 16) 
 
3.4.2 Packaging impact quick evaluation 

tool (PIQET©) 

The costs and complexity of LCA, data gaps 
with respect to the environmental impacts of 
materials and processes and limited access to 
available in-house environmental assessment 

tools, are barriers for decision makers 
engaged in packaging.  Many decisions need 
to be made such as cost, shelf appeal, 
consumer usability, material functionality, 
manufacturing and logistic requirements 
along with considering the environmental 
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impact of material selection and end of life 
management. In response to this demand a 
packaging impact quick evaluation tool 
(PIQET©) has been developed by SPA so 
that packaging decision makers can evaluate 
the environmental performance of their 
designs and systems and to support their 
NPC Action Plans and implementation of the 
ECoPP (Horne et al. 2005; Verghese et al. 
forthcoming). The tool aims to facilitate a 
company wide understanding of the approach 
to environmental issues related to packaging, 
but will also provide contextual solutions, as 
no single solution can be applied in all 
circumstances.  PIQET is a web-based tool 
based on the internationally accepted life 
cycle assessment principles and allows rapid 
comparative assessments of packaging 
system designs at all stages of the design 
process. By using PIQET companies can 
easily identify, review and prioritise actions 
to reduce the environmental impact of 
packaging and integrate environmental 
decisions into day to day business processes. 
 
4 Conclusions 

It has been argued that sustainability 
accounting is a potentially important tool for 
corporate decision making and reporting in 
the context of moves toward sustainable 
packaging. Sustainability accounting draws 
the attention of corporate managers to the 
importance of information about 
environmental, social and economic impacts, 
and the need for addressing them in an 
integrated way. Many of the concerns 
expressed about the NPC Mark I in Australia 
related to the lack of specific and measurable 
targets and performance indicators, which 
meant that the responsibilities of 
organisations were not easy to ‘pin point’ and 
that there was insufficient data to measure 
the effectiveness and efficiency of individual 
firm performance or of the industry as a 
whole. With the redesigned National 
Packaging Covenant (NPC Mark II), the 
synergies between standards for sustainable 
packaging and sustainability accounting are 
set for development. Both sustainable 
packaging and sustainability accounting are 

concerned with the achievement of objectives 
such as reducing environmental impacts, 
improving efficiency in the use of resources 
and improving the social outcomes of 
corporations.  They also seek to expose waste 
and how it should be reduced and aim to 
reveal the potential trade-offs between the 
different dimensions of sustainability.  

Although considered in NPC Mark II, 
issues relating to product design and product-
based accounting are still inadequately 
addressed. The design of ‘optimized’ 
packaging which integrates considerations of 
resource efficiency, maximum resource re-
utilisation, product protection, safety and 
hygiene, requires a system for collection and 
analysis of physical and monetary data on 
product life cycle impacts, one which 
sustainability accounting can fulfil. It also 
requires a method for evaluating trade-offs, 
for example between cost or convenience and 
recyclability, resource conservation and 
recyclability, or between consumer safety 
and the impact of litter on society. One tool 
briefly examined here, the PIQET tool for 
packaging technologists and designers 
developed by the Sustainable Packaging 
Alliance, does provides partial support for 
such evaluation while at the same time 
incorporating aspects of sustainability 
accounting. However, its emphasis on 
environmental to the exclusion of social 
impacts, on technical efficiency and its 
measurement to the exclusion of financial 
efficiency, and on a narrow notion of 
effectiveness, means that further 
development of the NPC, is required if a 
comprehensive basis for sustainability 
accounting is to be operationalised in this 
context.
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Appendix 1: Comparison of the NPC Mark I and Mark II 

 
 NPC Mark I, 1999 – 2005 NPC Mark II 2005 – 2010 

Overarching 

goal 

No specific goal – only objectives To reduce environmental degradation arising 
from the disposal of used packaging and 
conserve resources through: 

• better product design; 

• increased reduction, reuse and recycling 
of used packaging materials; 

• reduced use of non-recyclable materials; 

• reduced amount of used packaging 
materials going to landfill; and 

• reduced incidence of packaging being 
littered. 

Performance 

objectives / 

goals  

1. Establish a framework based on the 
principle of shared responsibility for the 
effective life cycle management of 
packaging and paper products including 
their recovery and utilization. 

2. Establish a collaborative approach to 
ensure that the management of 
packaging and paper throughout its 
lifecycle and the implementation of 
collection systems including kerbside 
recycling schemes that produce real and 
sustainable environmental benefits in a 
cost effective manner. 

3. Establish a forum for regular 
consultation and discussion of issues 
and problems affecting the recovery, 
utilization and disposal of used 
packaging and paper, including costs. 

1. Packaging optimized to integrate 
considerations about resource 
efficiency, maximum resource re-
utilisation, product protection, safety 
and hygiene. 

2. Efficient resource recovery systems for 
consumer packaging and paper. 

3. Consumers able to make informed 
decisions about consumption, use and 
disposal of packaging of products. 

4. Supply chain members and other 
signatories able to demonstrate how 
their actions contribute to goals (1) – (3) 
above). 

5. All signatories demonstrate continuous 
improvement in their management of 
packaging through their individual 
Action Plans and Annual reports. 

Targets No targets 1. Increased recycling of post consumer 
packaging, from its current rate of 48% 
(2003) to 65% by 2010. 

2. Reduction in non-recyclable packaging 
(plastics coded 4-7, non-recyclable 
paper and cardboard) – recycling of 
these materials is to increase from its 
current rate of 10% (2003) to 25% by 
2010. A recycling target will also be 
developed for composite packaging. 

3. No increase in the amount of packaging 
disposed to landfill (2003 benchmark). 

Reporting 

requirements 

Annual reporting against Covenant 
undertakings and Action Plans. 

• Establishment of baseline performance 
data. 

• Annual reporting against Action Plan, 
including specific actions and KPIs 
listed in Schedule 2 of the Covenant. 

Source: (ANZECC 2000; NPCC 2005) 
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