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Executive Summary

Disclosure

While the Metrics Framework offers a common approach to benchmark and measure

progress toward sustainable packaging, it is not a standard for public reporting and its use

is entirely voluntary. The framework is a resource that can help organizations:

B Better understand if and how they are making progress toward a vision of sustainable
packaging as articulated in the SPC Definition of Sustainable Packaging.

B Provide a common approach to request, collect, normalize, and aggregate packaging
sustainability data.

B Make well-informed decisions based on the economic, environmental and social
benefits and impacts of their packaging.

B Identify opportunities and priorities for improving the sustainability profile of their
packaging-related activities.

B Set future sustainable packaging goals.

SPC'’s Metrics Framework and the Global Packaging Project

While the Metrics Framework was released to Sustainable Packaging Coalition members in
April 2009, public release was delayed while the SPC participated in the Global Packaging
Project (GPP). As the work of the GPP has proceeded, project participants agreed that
the Metrics Framework could provide a set of indicators and metrics for the GPP to pilot
test and refine as part of its process to identify globally recognized metrics to evaluate
packaging sustainability. While the Metrics Framework contains 57 metrics, it is likely that
the final GPP metrics will reflect a subset of the SPC'’s metrics.

About the GPP

The Global Packaging Project started as an Initiative of the Global CEO Forum, which
merged in June 2009 with the Comité International d’Entreprises & Succursales (CIES)
and the Global Commerce Initiative to form The Consumer Goods Forum. Working from a
global perspective, the GPP was chartered to: 1) define packaging'’s role in sustainability;
2) agree on common language/terminology to discuss packaging sustainability across the
supply chain; and 3) develop a standard set of metrics by which to measure packaging
sustainability over its full life cycle. The primary objective of the GPP is to minimize
inefficiencies and potential supply chain disruptions resulting from uncoordinated efforts to
measure packaging sustainability. The goal of the project is to ensure that:
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1) requests for data related to the sustainability of packaging are made using a common
set of indicators and metrics; and 2) the requested data is collected, normalized and
delivered according to a common set of standards and protocols affiliated with each
indicator and metric.

The work of the GPP will be completed in three Phases. Phase |, completed in May
20009, focused on: 1) developing and achieving consensus around key terminology; and 2)
establishing a set of principles to guide the development of a common set of metrics.

Phase Il of the GPP, launched in September 2009, is focused on development of the
common set of metrics. As noted, selected metrics of SPC's Metrics Framework are
serving as the baseline for the pilot testing of the GPP metrics. Phase lIl of the GPP will
consist of pilot testing and validation of the set of metrics.

Metrics Pilot Testing/Validation

Pilot testing and metrics validation is expected to begin in Q1 of 2010. The GPP
anticipates that pilot testing will be completed during Q2 2010, followed by release of

a master set of metrics sometime at the end of Q2 2010. The SPC will follow the pilot
testing and validation process and will incorporate the feedback as appropriate into a
Version 2.0 of the framework. It is intended that any indicator and metric included in both
the SPC’s Metrics Framework Version 2.0 and the final GPP deliverable? will be compatible
and consistent in terms of language, data request and collection guidelines and referenced
measurement standards and protocols.

21tis likely that the SPC's Sustainable Packaging Indicators and Metrics Framework will include more indicators and
metrics than the master list of metrics that will be released at completion of the GPP. The SPC's Metrics Framework is a
more comprehensive set of metrics that has been developed to measure progress against all of the criteria defined in the
SPC Definition of Sustainable Packaging. The Definition can be downloaded at www.sustainablepackaging.org. While the
SPC and the GPP participants are generally aligned on that criteria, the GPP metrics have been limited to those that have
global applicability, are commonly used, can be relatively easily measured and can be measured in accordance with scientific
protocols (existing or to be released in the near future).
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Material Use

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

Meets market criteria for performance and cost
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Is sourced, manufactured, transported and recycled using renewable energy

Optimizes the use of renewable or recycled source materials

Is manufactured using clean production technologies and best practices

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

Is physically designed to optimize materials and energy
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Is effectively recovered and utilized in biological and/or industrial closed loop cycles

Why Measure “Material Use”
To: 1) understand the types of materials that are used; 2)
understand how much of each material type is used; 3)
understand where the materials that are used come from; and
4) track progress towards more responsible use of resources.
Reducing material use through design innovation or by
increasing the use of recycled materials can: 1) reduce end-
of-life waste; 2) lower overall operating costs and reduce
the total cost of packaging; and 3) improve an organization’s
overall environmental and social responsibility profile.
On the other hand, irresponsible and/or over-sourcing of
materials can: 1) cause disruption of natural eco-systems
by, for example, deforestation, land erosion, species habitat
destruction and natural resource depletion; and 2) impede the
ability of communities that traditionally depend upon natural
ecosystems for their livelihood to remain economically viable.

Key Terminology

1. A “packaging component” is any stand alone element of
a primary or secondary package, such as a bottle cap
or a protective sleeve, or any stand alone element of
transport packaging, such as a pallet or strapping, and
includes labels, adhesives, inks and/or coatings used on
the component.
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A “unit of packaging” includes all the components required
to create a useable package, e.g, a fiber milk carton

with an HDPE pouring spout, security seal, cap and any
auxiliary materials used such as labels, adhesives, inks
and/or coatings.

“Transport,’ in terms of sustainable packaging, includes
transport of raw, recycled, reused or final packaging
materials, packaging components or units of packaging
between supply chain partners (e.g., transport of
substrate to a converter or transport of packaging units
to afiller; it does not include transport of packaging that
contains product).

“Renewable resources,” according to the U.S.
Environmental Protection Agency (EPA), are natural
resources that can be remade, re-grown or regenerated
in a relatively short period of time. Examples of
renewable resources are plants and trees from
agriculture and forestry.

“Non-renewable resources,” according to the U.S. EPA,
are natural resources that cannot be remade, re-grown or
regenerated as fast as they are consumed and used up.
Examples of non-renewable resources are oil, coal, iron
ore, minerals including uranium, metals and alloys and old
growth forests.

Before using the indicators and metrics in this module,
read the User Guidelines section of this document and
be sure you understand how to set a boundary and
scope for your measurement project and the difference
between gate-to-gate, cradle-to-gate, industry average
life cycle inventory (LCI) data and organization-specific
performance data. When sharing data with your supply
chain partners, be transparent about your measurement

boundaries and type of data collected.

Select the indicators and metrics that are relevant to
your business goals, position in the supply chain and
downstream supply chain partners’' expectations. Use
the “what to measure” and “what not to measure”
guidelines as appropriate for your organization'’s role
and position in the supply chain.
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Material Use

Total Material Use (Core)

The mass of all materials used in substrates, packaging
components or units of packaging.

Mass of all materials used per functional unit of substrate,
packaging components, packaging or time.

B Metric tons / metric tons of substrate
B Kilograms / 1000 units of packaging
B Metric tons / year (based on annual production rate)

Measure all materials used in packaging material substrates,
packaging components or units of packaging. For additional
guidance, refer to standards EN 13428:2004 and EN
13427:2004. Note that these standards apply specifically to
measuring “adequate minimum packaging weight”

Do not include process scrap material (see material waste
indicator/metric). Do not measure processing chemicals,
formulations or solvents.

Virgin Material Use (Supplemental)

The ratio of virgin material used to total material used in
substrates, packaging components or units of packaging.

Percent of total material used that is virgin material per
functional unit of substrate, packaging components, packaging
or time.

B % of total material used / metric tons of substrate

B % of total material used / 1000 units of packaging
B % of total material used / year (based on production rate)
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Material Use

Measure all virgin materials used in packaging material
substrates, packaging components or units of packaging.

Do not include process scrap material (see material waste
indicator/metric). Do not include non-virgin materials.

Renewable Material Use (Supplemental)

The ratio of renewable material (virgin and recycled) used to
total material used in substrates, packaging components or
units of packaging.

Percent of total material used that is renewable material per
functional unit of substrate, packaging components, packaging
or time.

B 9% of total material used / metric tons of substrate
B % of total material used / 1000 units of packaging
B % of total material used / year (based on production rate)

Measure all materials — whether virgin or recycled — used in
packaging material substrates, packaging components or units
of packaging that were sourced from a renewable natural
resource. For additional guidance when measuring bioplastics,
refer to standard ASTM D6866.

Do not include process scrap material (see material waste
indicator/metric). Do not include any bio-based material that is
sourced from a non-renewable natural resource.
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Post Consumer Recycled (PCR) Material Use
(Supplemental)

The ratio of post consumer recycled material to total material
used in the production of substrates, packaging components
or units of packaging.

Percent of total material used that is PCR material per
functional unit of substrate, packaging components, packaging
or time.

B % of total material used / metric ton of substrate
B % of total material used / 1000 units of packaging
B % of total material used / year (based on production rate)

Measure all materials that were recovered (at end-of-life) and

were recycled for use in substrates, packaging components or
units of packaging. For additional guidance, refer to standard

ISO 14021.

Do not include any process scrap materials produced
during the production of substrates, packaging components,
or packaging that are recovered and reused during the
production process. Do not include pre consumer or post
industrial recycled materials.
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Energy Use

Is beneficial, safe and healthy for individuals and communities throughout its life cycle
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Clean

Meets market criteria for performance and cost

Is sourced, manufactured, transported and recycled using renewable energy

Optimizes the use of renewable or recycled source materials

Is manufactured using clean production technologies and best practices

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

Is physically designed to optimize materials and energy

Is effectively recovered and utilized in biological and/or industrial closed loop cycles
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Key Terminology Before using the indicators and metrics in this module,

Why Measure Energy Use

To: 1) understand how much energy is being used; 2)
understand what percentage of total energy use is renewable;
and 3) track progress toward energy conservation and an
increased use of renewable energy.

The majority of energy used to extract or harvest raw
materials, produce packaging materials and components and
transport packaging is currently derived from fossil fuels that
are finite natural resources. Energy conservation can reduce
the depletion of these resources and may also: 1) reduce
an organization’s carbon footprint; 2) help to minimize or
reverse conditions related to climate change; 3) lower total
operating costs and reduce the total cost of packaging; and
4) improve an organization’s overall environmental and social
responsibility profile. On the other hand, improperly managed
mining and drilling of fossil fuels can: 1) scar the natural
landscape; 2) disrupt ecosystems; 3) release greenhouse
gases (GHGs) into the atmosphere; and 4) fragment or
destroy species habitat. Moreover, the burning of fossil
fuel: 1) creates GHG emissions which contribute to climate
change; 2) releases sulphur dioxide, which contributes to
the creation of acid rain; and 3) releases particulate matter,
which can cause and/or exacerbate human health conditions
such as asthma.
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1. “Sourcing,” as used in the indicator definitions, refers to
and includes all of the functions involved in the growth,
harvest or extraction and processing of raw materials
and the collection and processing of recycled and
reused materials.

2. The phrase “final packaging material” refers to the material
substrates and ready-to-use auxiliaries such as inks,
adhesives and coatings used to produce packaging. The
phrase is also used to distinguish substrates from raw
source materials and processed auxiliary materials from
the individual formulation chemicals that comprise them.

3. A ‘packaging component” is any stand alone element of

a primary or secondary package such as a bottle cap or a
protective sleeve, or any stand alone element of transport
packaging such as a pallet or strapping, and includes labels,
adhesives, inks and/or coatings used on the component.

4. A‘unit of packaging” includes all the components required

to create a useable package, e.g, a fiber milk carton
with an HDPE pouring spout, security seal, cap and any
auxiliary materials used such as labels, adhesives, inks
and/or coatings.

read the User Guidelines section of this document and
be sure you understand how to set a boundary and
scope for your measurement project and the difference
between gate-to-gate, cradle-to-gate, industry average
life cycle inventory (LCI) data and organization-specific
performance data. When sharing data with your supply
chain partners, be transparent about your measurement

boundaries and type of data collected.

Select the indicators and metrics that are relevant to
your business goals, position in the supply chain and
downstream supply chain partners' expectations. Use
the “what to measure” and “what not to measure”
guidelines as appropriate for your organization’s role
and position in the supply chain.

“Transport,” in terms of sustainable packaging, includes
transport of raw, recycled, reused or final packaging
materials, packaging components or units of packaging
between supply chain partners (e.g,, transport of
substrate to a converter or transport of packaging units
to a filler; it does not include transport of packaging that
contains product).
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Energy Use

6. “Disposal; as used in the indicator definitions, refers to any
end-of-life management process including recycling, recovery
for reuse, composting, incineration, landfilling, etc.

7. “Renewable energy,’ according to the U.S. Department of
Energy (DOE), is energy derived from sources that are
naturally replenished in a relatively short period of time.
Renewable energy sources include biomass, hydropower,
geothermal energy, wind energy and solar energy.

8. “Non-renewable energy, according to the U.S. DOE, refers
to energy derived from fossil fuels and nuclear power.

9. The term “latent energy” refers to energy stored in
packaging material that may be recovered and valorized.

Total Life Cycle Energy Intensity (Core)

The total transport and non-transport energy used during
the sourcing of raw, recycled and reused materials and the
production, filling, transport and/or disposal of packaging
materials, packaging components or units of packaging.

Energy units per functional unit of final packaging material,
packaging components, packaging or time.

B Megajoules / kilograms of final packaging material
B Megajoules / 1000 units of packaging
B Megajoules / year (based on annual production rate)

Measure all direct and indirect energy — both renewable and
non-renewable — used during the growth, harvest or extraction
and processing of raw materials, processing of recycled and/
or reused materials, production of final packaging materials,
conversion of final packaging materials into packaging
components, assembly of packaging components into
packaging units, filling of packaging units and end-of-life
processing of packaging. Include direct and indirect energy
— both renewable and non-renewable — used to transport
raw, recycled, reused or final packaging materials, packaging
components or packaging units. Include direct and indirect
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Energy Use

energy used to heat, cool and illuminate any facility space in
which any of the operations specified here are performed.
Latent energy must be included when measuring total energy
intensity, as that energy may or may not be recovered and
valorized. For additional guidance, refer to standards ISO
14040 and 14044 and to VDI6400. Note that in VDI6400
the indicator is referred to as “cumulative energy demand’

Do not include energy used to heat, cool and illuminate facility
space that is not used for packaging-related functions or
activities, e.g,, administrative offices, unless the facility is used
exclusively to produce final packaging materials, packaging
components or units of packaging. Do not measure energy
used to transport packaging that contains product.

Life Cycle Energy Intensity — Non-Transport
(Supplemental)

The total energy used during the sourcing of raw, recycled
and reused materials and the production, filling and/or
disposal of packaging materials, packaging components or
units of packaging.

Energy units per functional unit of final packaging material,
packaging components, packaging or time.

B Megajoules / kilograms of final packaging material
B Megajoules / 1000 units of packaging
B Megajoules / year (based on annual production rate)

Measure all direct and indirect energy — both renewable
and non-renewable — used during the growth, harvest or
extraction and processing of raw materials, processing

of recycled and/or reused materials, production of final
packaging materials, conversion of final packaging materials
into packaging components, assembly of packaging
components into packaging units, filling of packaging units
and end-of-life processing of packaging. Include direct and
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indirect energy used to heat, cool and illuminate any facility
space in which any of the operations specified here are
performed. Latent energy must be included when measuring
non-transport energy intensity, as that energy may or may not
be recovered and valorized.

Do not include direct or indirect transport-related energy use.
Do not include energy used to heat, cool and illuminate facility
space that is not used for packaging-related functions or
activities, e.g,, administrative offices, unless the facility is used
exclusively to produce final packaging materials, packaging
components or units of packaging.

Life Cycle Non-Renewable Energy Intensity —
Non-Transport (Supplemental)

The total non-renewable energy used during the sourcing
or raw, recycled and reused materials and the production,
filling and/or disposal of packaging materials, packaging

components or units of packaging.

Energy units per functional unit of final packaging material,
packaging components, packaging or time.

B Megajoules / kilograms of final packaging material

B Megajoules / 1000 units of packaging
B Megajoules / year (based on annual production rate)
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Water Use

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

Meets market criteria for performance and cost
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Is sourced, manufactured, transported and recycled using renewable energy

Optimizes the use of renewable or recycled source materials

Is manufactured using clean production technologies and best practices

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

Is physically designed to optimize materials and energy

Clean Cost and Communit Worker
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Is effectively recovered and utilized in biological and/or industrial closed loop cycles

Why Measure Water Use

much water is consumed; 3) understand how much water is
taken from stressed sources; and 4) track progress toward
water conservation.

Water is essential to human health and well-being, 2.

ecosystem health and economic viability. Yet, in many
parts of the world, including parts of the U.S. and Europe,
water is becoming a scarce resource because many water
sources and municipal water systems are drawn down at
a rate greater than their recharge rate. In response, cities

are considering new water regulations, including allowing 3.

the reuse of specially treated sewage water to supplement
municipal drinking water supplies. Additionally, scientific
modeling of the effects of climate change predict further
stresses on water systems that may result in flooding of

coastal areas while drought occurs, persists or worsens 4.

in other areas. Packaging supply chain partners involved
with water-intensive processes may: 1) be subject to high
use taxes; 2) have their license to operate revoked in
certain communities; or 3) be denied expansion permits.

Monitoring water use and consumption and adopting water 5.

conservation practices could: 1) lower overall operating
costs and reduce the total cost of packaging; and 2)

improve an organization's overall environmental and social 6.

responsibility profile.
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Key Terminology

To: 1) understand how much water is used; 2) understand how 1,

“Sourcing, as used in the indicator definitions, refers to and
includes all of the functions involved in the growth, harvest
or extraction and processing or raw materials and the
collection and processing of recycled and reused materials.
The phrase “final packaging material” refers to the material
substrates and ready-to-use auxiliaries such as inks,
adhesives and coatings used to produce packaging. The
phrase is also used to distinguish substrates from raw
source materials and processed auxiliary materials from
the individual formulation chemicals that comprise them.
A “packaging component” is any stand alone element of

a primary or secondary package such as a bottle cap or a
protective sleeve, or any stand alone element of transport
packaging such as a pallet or strapping and includes labels,
adhesives, inks and/or coatings used on the component.

A “unit of packaging” includes all the components required
to create a useable package, e.g, a fiber milk carton

with an HDPE pouring spout, security seal, cap and any
auxiliary materials used such as labels, adhesives, inks
and/or coatings.

“Disposal,’ as used in the indicator definitions, refers to
any end-of-life management process including recycling,
recovery for reuse, composting, incineration, landfilling, etc.
The term “water consumption” is used to indicate: 1) fresh
water (excluding rain) that is mechanically diverted from a
source and then used in such a way that it is not available
again as liquid fresh water; or 2) water that is degraded

Before using the indicators and metrics in this module,
read the User Guidelines section of this document and
be sure you understand how to set a boundary and
scope for your measurement project and the difference
between gate-to-gate, cradle-to-gate, industry average
life cycle inventory (LCI) data and organization-specific
performance data. When sharing data with your supply
chain partners, be transparent about your measurement

boundaries and type of data collected.

Select the indicators and metrics that are relevant to
your business goals, position in the supply chain and
downstream supply chain partners’ expectations. Use
the “what to measure” and “what not to measure”
guidelines as appropriate for your organization'’s role
and position in the supply chain.
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Material Health

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

Meets market criteria for performance and cost
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Clean

Is sourced, manufactured, transported and recycled using renewable energy

Optimizes the use of renewable or recycled source materials

Is manufactured using clean production technologies and best practices

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

Is physically designed to optimize materials and energy

Is effectively recovered and utilized in biological and/or industrial closed loop cycles

Why Measure Material Health'®

To: 1) understand the potential human and ecosystem health
impacts of packaging materials and 2) track progress towards

the reduction of toxicants in packaging.

Ensuring that packaging materials, packaging components

and units of packaging are healthy in all probable end-of-
life scenarios can reduce human and eco-system health
risks. Producing and/or using “healthy packaging” can:

1) lower overall operating costs and reduce the total cost
of packaging by reducing the cost of compliance; and

2) enhance an organization's overall environmental and
social responsibility profile. The use of toxicants and other
environmentally relevant chemicals in packaging can affect
both human and ecosystem health in a number of ways

including but not limited to: 1) packaging worker exposure; 2)

migration, transfer or leaching of toxicants form package to
product; 3) air and water pollution; and 4) soil contamination.

Key Terminology

1. The phrase “final packaging material” refers to the material

substrates and ready-to-use auxiliaries such as inks,
adhesives and coatings used to produce packaging. The
phrase is also used to distinguish substrates from raw
source materials and processed auxiliary materials from
the individual formulation chemicals that comprise them.
2. A “packaging component” is any stand alone element

of a primary or secondary package such as a bottle cap

or a protective sleeve, or any stand alone element of
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transport packaging such as a pallet or strapping and
includes labels, adhesives, inks and/or coatings used on
the component.

. A“unit of packaging” includes all the components required

to create a useable package, e.g, a fiber milk carton
with an HDPE pouring spout, security seal, cap and any
auxiliary materials used such as labels, adhesives, inks
and/or coatings.

. The U.S. EPA defines a “toxicant” as a harmful substance

or agent that may injure an exposed organism and a “toxic
substance” as a chemical or mixture that may present

an unreasonable risk of injury to human health or the
environment. Use of the term toxicants throughout the
framework includes Persistent Bioaccumulative Toxic
Substances and Carcinogens, Mutagens and Reproductive
Toxicants. Refer to the U.S. EPA's Toxic Substances
Control Act (TSCA) Chemical Substances Inventory

and the European Union's Registration, Evaluation,
Authorisation and Restriction of Chemicals (REACH)
regulations. For assistance in understanding U.S. Food and
Drug Administration (FDA) rules and regulations related

to toxicants and packaging refer to the FDA website. For
assistance in understanding the European Food Safety
Authority's (EFSA) approach to toxicant risks refer to the
EFSA website. Note that the EFSA is not a regulatory body.
“Persistent Bioaccumulative Toxic Substances (PBTs)",
according to the U.S. EPA, are chemicals that are

toxic, persist in the environment and bioaccumulate in
food chains and, thus, pose risks to human health and

Before using the indicators and metrics in this
module, read the User Guidelines section of this
document and be sure you understand how to set a
boundary and scope for your measurement project
and the difference between gate-to-gate, cradle-
to-gate, industry average life cycle inventory (LCI)
data and organization-specific (LCI or otherwise)
performance data. When sharing data with your

supply chain partners, be transparent about your
measurement boundaries and type of data collected.

Select the indicators and metrics that are relevant to
your business goals, position in the supply chain and
downstream supply chain partners’ expectations. Use
the “what to measure” and “what not to measure”
guidelines as appropriate for your organization'’s role
and position in the supply chain.

ecosystems. The biggest concerns about PBTs are that
they transfer easily among air, water and land, and span
program, geographical and generational boundaries. Refer
to the U.S. EPA list of PBTs and the EU listing of PBTs.

19 Material health is also referred to as “material safety” in Environmental Health and
Safety literature and on material safety data sheets (MSDS's).
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Clean Production and Transport

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

Meets market criteria for performance and cost
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Is sourced, manufactured, transported and recycled using renewable energy

Optimizes the use of renewable or recycled source materials

Is manufactured using clean production technologies and best practices

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

Clean Cost and Communit Worker
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Is physically designed to optimize materials and energy

Is effectively recovered and utilized in biological and/or industrial closed loop cycles

Why Measure Clean Production and Transport

To: 1) understand how processes associated with the
production of packaging can effect human and eco-system
health; and 2) measure progress toward cleaner and healthier
packaging-related operations.

Clean production and transport practices can minimize
emissions and other impacts associated with the use of
toxicants and other environmentally relevant substances.
Clean production and transport can also: 1) lower overall
operating costs and reduce the total cost of packaging by
reducing the cost of compliance; 2) reduce operating risks
and associated liabilities including insurance costs; and 3)
improve an organization's overall environmental and social
responsibility profile. On the other hand, toxicants used in the
growth, harvest or extraction and processing of raw material,
processing of recycled or reused materials or in packaging
production processes can cause harm to workers and/or
eco-systems if appropriate health and safety practices are
not followed. Toxicant use can also leave inadvertent residue
on packaging materials, packaging components or units of
packaging. Toxic emissions can cause systemic health issues
including cancer and genetic disorders with an elevated risk
for pregnant women and children. Toxicants in landfilled
packaging production waste may leach and contribute to soil
and ground water contamination. Release of GHG emissions
contribute to global warming and climate change. Release of
particulate matter is implicated in respiratory disorders such
as asthma. Nitrogen oxide and sulphur oxide emissions
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cause acid rain and the resulting acidification of water
ways and soil. Chemical oxygen demand (COD), nitrates
and suspended solids contribute to eutrophication, which
disrupts water ecosystems and can lead to incidents
including but not limited to excessive algae blooms, fish
kills and/or coral reef destruction.

Key Terminology

1. “Sourcing,’ as used in the indicator definitions, refers to and
includes all of the functions involved in the growth, harvest
or extraction and processing of raw materials and the
collection and processing of recycled and reused materials.

2. The phrase “final packaging material” refers to the material
substrates and ready-to-use auxiliaries such as inks,
adhesives and coatings used to produce packaging. The
phrase is also used to distinguish substrates from raw
source materials and processed auxiliary materials from
the individual formulation chemicals that comprise them.

3. A ‘packaging component” is any stand alone element of
a primary or secondary package such as a bottle cap or a
protective sleeve, or any stand alone element of transport
packaging such as a pallet or strapping and includes labels,
adhesives, inks and/or coatings used on the component.

4. A‘unit of packaging” includes all the components required
to create a useable package, e.g, a fiber milk carton with
an HDPE pouring spout, security seal, cap and any auxiliary
materials used such as labels, adhesives, inks and/or coatings.

Before using the indicators and metrics in this module,
read the User Guidelines section of this document and
be sure you understand how to set a boundary and
scope for your measurement project and the difference
between gate-to-gate, cradle-to-gate, industry average
life cycle inventory (LCI) data and organization-specific
performance data. When sharing data with your supply
chain partners, be transparent about your measurement

boundaries and type of data collected.

Select the indicators and metrics that are relevant to
your business goals, position in the supply chain and
downstream supply chain partners’ expectations. Use
the “what to measure” and “what not to measure”
guidelines as appropriate for your organization'’s role
and position in the supply chain.

“Transport,” in terms of sustainable packaging, includes
transport of raw, recycled, reused or final packaging
materials, packaging components or units of packaging
between supply chain partners (e.g., transport of
substrate to a converter or transport of packaging units
to a filler; it does not include transport of packaging that
contains product).

“Disposal,’ as used in the indicator definitions, refers to
any end-of-life management process including recycling,
recovery for reuse, composting, incineration, landfilling, etc.

© 2009 GREENBLUE



Clean Production and Transport

7. “Greenhouse Gases” are gases that trap heat in the
atmosphere. Some greenhouse gases, such as carbon
dioxide, occur naturally and are emitted to the atmosphere
through natural processes and human activities. The
International Panel on Climate Change (IPCC) recognizes
four primary greenhouse gases (GHGs). These are water
vapor (Ho0), carbon dioxide (COo), nitrous oxide (NoO)
and methane (CH4). However, the IPCC and other leading
climate change agencies include a number of entirely
human-made gases in their GHG inventory which, by
category, include halocarbons and other chlorine and
bromine containing substances, also known as fluorinated
gases, which are dealt with under the Montreal Protocol;
and sulphur hexafluoride (SFg), hydrofluorocarbons
(HFCs) and perfluorocarbons (PFCs) dealt with under
the Kyoto Protocol. Carbon dioxide has a global warming
potential of one, while methane and nitrous oxide have
warming potentials of 25 and 310 respectively. Fluorinated
gases can be intense greenhouse gasses with the
multiplier for sulfur hexafluoride (SFg) being 23,900 times
as potent as carbon dioxide. A complete list of pertinent
GHGs can be found on the IPCC website. The principal
greenhouse gases that enter the atmosphere because of
human activities are:

m Carbon Dioxide (COQ): Carbon dioxide enters the
atmosphere through the burning of fossil fuels (oil,
natural gas and coal), solid waste, trees and wood
products, and as a result of other chemical reactions
(e.g, manufacturing cement).

B Methane (CH4): Methane is emitted during the
production and transport of coal, natural gas and
oil. Methane emissions also result from waste
elimination by livestock, some agricultural processes
and by the decay of organic waste in municipal solid
waste landfills.

m Nitrous Oxide (NQO): Nitrous oxide is emitted during
agricultural and industrial activities, as well as during
combustion of fossil fuels and solid waste.
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B Fluorinated Gases: Hydrofluorocarbons,
perfluorocarbons and sulfur hexafluoride are synthetic,
powerful greenhouse gases that are emitted from a
variety of industrial processes. Fluorinated gases are
sometimes used as substitutes for ozone-depleting
substances (i.e., CFCs, HCFCs and halons). These
gases are typically emitted in smaller quantities, but
because they are potent greenhouse gases, they
are sometimes referred to as High Global Warming
Potential gases (‘High GWP gases”).

8. U.S. EPA defines a “toxicant” as a harmful substance or
agent that may injure an exposed organism and a “toxic
substance” as a chemical or mixture that may present
an unreasonable risk of injury to human health or the
environment. Use of the term toxicants throughout
the framework includes Persistent Bioaccumulative
Toxic Substances and Carcinogens, Mutagens and
Reproductive Toxicants. Refer to the Toxic Substances
Control Act (TSCA) Chemical Substances Inventory and the
European Union's Registration, Evaluation, Authorisation
and Restriction of Chemicals (REACH) regulations.

For assistance in understanding U.S. Food and Drug

Administration (FDA) rules and regulations related to

toxicants and packaging refer to the FDA website, and for

assistance in understanding the European Food Safety

Authority's (EFSA) approach to toxicant risks, refer to the

EFSA website. Note that the EFSA is not a regulatory body.

9. “Persistent Bioaccumulative Toxic Substances” (PBTs),
according to the U.S. EPA, are chemicals that are toxic,
persist in the environment and bioaccumulate in food chains
and, thus, pose risks to human health and ecosystems. The
biggest concerns about PBTs are that they transfer easily
among air, water and land, and span program, geographical
and generational boundaries. Refer to the U.S. EPA list of
PBTs and the EU listing of PBTs.

10. “Carcinogens, Mutagens and Reproductive Toxicants”
(CMRs) are chemicals that can affect human health.
OSHA defines carcinogens as substances that are either
known to cause cancer in humans or animals or are
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suspected of being capable of causing cancer in humans;
mutagens as substances that cause chromosomal damage
or genetic alteration; and reproductive toxicants as
substances with lethal teratogenic (causing malformation
or physical defects) effects in a developing fetus or
embryo and substances that affect the fertility of females
and/or males. Refer to the list of substances treated as
carcinogens by OSHA; the State of California’s Proposition
65 includes the most comprehensive list of CMRs
regulated in the U.S. Also refer to the EU consolidated list
of CMRs.

11. Chemical Oxygen Demand (COD) is a measure of the
oxygen-consuming capacity of inorganic and organic
matter present in water or wastewater. It is defined as the
quantity of a specified oxidant that reacts with a sample
under controlled conditions. The quantity of oxidants
consumed is expressed as a rapid indicator of organic
pollutants in water.

Toxic Emissions (Core)

The mass of all toxic emissions released to air, water or soil
during the sourcing of raw, recycled and reused materials and
the production, filling and/or disposal of packaging materials,
packaging components or units of packaging.

Mass released to each medium per functional unit of final
packaging material, packaging components, packaging or time
(measured separately for each toxicant).

B Kilograms / kilograms final packaging material

B Kilograms /7 1000 units of packaging
B Metric tons / year (based on production rate)

© 2009 GREENBLUE


http://www.ipcc.ch/
http://www.fda.gov/
http://www.efsa.europa.eu/EFSA/efsa_locale-1178620753812_home.htm













Cost and Performance

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

Meets market criteria for performance and cost

Is sourced, manufactured, transported and recycled using renewable energy

Optimizes the use of renewable or recycled source materials

Is manufactured using clean production technologies and best practices

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

Clean Cost and Communit Worker
Material Use Energy Use Water Use Material Health | | Production and ¥
Performance Impact Impact
Transport
N\
/A
/A
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Is physically designed to optimize materials and energy

Is effectively recovered and utilized in biological and/or industrial closed loop cycles

Why Measure Cost and Performance 3.

To: 1) understand if and how packaging is meeting marketplace
performance and sustainability expectations while controlling
costs; and 2) track overall operating efficiency.

Packaging that meets environmental and social criteria
for sustainability but is cost prohibitive or fails to meet

marketplace performance expectations is not sustainable 4.,

packaging. Therefore, it is important to track packaging cost
and performance as a critical market check and balance
against the other sustainable packaging criteria and to
facilitate understanding of an organization’s overall operating
efficiency and value creation. However, due to issues related

to competition and anti-trust laws, cost measurement B,

data that may be collected in accordance with the
indicators and metrics provided in this framework may
not be appropriate for sharing with supply chain partners,
with customers or in external reports.

Key Terminology
1. “Performance;’ in terms of packaging, includes but may
not be limited to the packaging’s ability to successfully
contain, preserve, protect and transport products,
communicate packaging and product information and
facilitate product usability.
2. "Sourcing,’ as used in the indicator definitions, refers to and 7.
includes all of the functions involved in the growth, harvest
or extraction and processing or raw materials, and the
collection and processing of recycled and reused materials.
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The phrase “final packaging material” refers to the material
substrates and ready-to-use auxiliaries such as inks,
adhesives and coatings used to produce packaging. The
phrase is also used to distinguish substrates from raw
source materials and processed auxiliary materials from
the individual formulation chemicals that comprise them.

A “packaging component” is any stand alone element
of a primary or secondary package such as a bottle cap
or a protective sleeve, or any stand alone element of
transport packaging such as a pallet or strapping and
includes labels, adhesives, inks and/or coatings used on
the component.

A “unit of packaging” includes all the components required
to create a useable package, e.g, a fiber milk carton

with an HDPE pouring spout, security seal, cap and any
auxiliary materials used such as labels, adhesives, inks
and/or coatings.

“Transport,’ in terms of sustainable packaging, includes
transport of raw, recycled, reused or final packaging
materials, packaging components or units of packaging
between supply chain partners (e.g., transport of
substrate to a converter or transport of packaging units
to afiller; it does not include transport of packaging that
contains product).

“Disposal,’ as used in the indicator definitions, refers to
any end-of-life management process including recycling,
recovery for reuse, composting, incineration, landfilling, etc.

Before using the indicators and metrics in this module,
read the User Guidelines section of this document and
be sure you understand how to set a boundary and
scope for your measurement project and the difference
between gate-to-gate, cradle-to-gate, industry average
life cycle inventory (LCI) data and organization-specific
performance data. When sharing data with your supply
chain partners, be transparent about your measurement

boundaries and type of data collected.

Select the indicators and metrics that are relevant to
your business goals, position in the supply chain and
downstream supply chain partners’ expectations. Use
the “what to measure” and “what not to measure”
guidelines as appropriate for your organization'’s role
and position in the supply chain.
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Community Impact

Is beneficial, safe and healthy for individuals and communities throughout its life cycle
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Meets market criteria for performance and cost

Is sourced, manufactured, transported and recycled using renewable energy

Optimizes the use of renewable or recycled source materials

Is manufactured using clean production technologies and best practices

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

Is physically designed to optimize materials and energy

Is effectively recovered and utilized in biological and/or industrial closed loop cycles

Why Measure Community Impact
To: 1) understand how packaging is and is not delivering value
to consumers and the communities in which they live; and
2) track progress towards increasing customer value while
minimizing undesired effects.

Packaging affects communities in many beneficial
ways, but it imposes some detrimental impacts as well.
As a beneficial agent, packaging ensures product quality
delivery by, for example: 1) preventing products from being
damaged in transport; 2) providing a safe and convenient
way for consumers to move or carry products; 3) keeping
food products fresher and safe for consumption longer; 4)
protecting the efficacy of drugs; 5) communicating product
information and much more. Its detrimental impacts exist
because: 1) packaging production is resource intensive; 2)
toxicants and other environmentally relevant chemicals used
during the growth, harvest or extraction and processing
of raw materials, processing of recycled materials and the
production of packaging materials, packaging components
and units of packaging can release harmful emissions into
natural eco-systems and have direct or indirect effects on
human health; and 3) packaging has end-of-life implications
that add stress to both human and natural systems.
Measuring and understanding the community benefits and
impacts of packaging can: 1) improve an organization’s
overall environmental and social responsibility profile; 2)
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help an organization maintains its license to operate in
a community; 3) facilitate permitting for expansion in a
community; and 4) help build market share.

Key Terminology

1. A “packaging component” is any stand alone element
of a primary or secondary package such as a bottle cap
or a protective sleeve, or any stand alone element of
transport packaging such as a pallet or strapping and
includes labels, adhesives, inks and/or coatings used on
the component.

2. A‘*unit of packaging” includes all the components required
to create a useable package, e.g, a fiber milk carton
with an HDPE pouring spout, security seal, cap and any
auxiliary materials used such as labels, adhesives, inks
and/or coatings.

Before using the indicators and metrics in this module,
read the User Guidelines section of this document and
be sure you understand how to set a boundary and
scope for your measurement project and the difference
between gate-to-gate, cradle-to-gate, industry average
life cycle inventory (LCI) data and organization-specific
performance data. When sharing data with your supply
chain partners, be transparent about your measurement

boundaries and type of data collected.

Select the indicators and metrics that are relevant to
your business goals, position in the supply chain and
downstream supply chain partners' expectations. Use
the “what to measure” and “what not to measure”
guidelines as appropriate for your organization’s role
and position in the supply chain.
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Community Impact

Product Safety (Core)

The percentage of shipped products recalled for safety issues
related to packaging.

Total number of products recalled divided by total products
shipped per functional unit of time (measure by product and
packaging type).

# products recalled + # products shipped / year

Measure the number of products that are recalled because of
packaging failure as a percent of the total number of products
shipped. Take measurements separately by product and
packaging type.

Do not include number of product safety recalls for reasons
unrelated to packaging.

Packaged Product Shelf Life (Correlating)

The ratio of a product's shelf life in packaging to a product’s
shelf life without packaging.

Shelf life of product in packaging divided by shelf life of
product without packaging.

Months in packaging + months without packaging

Measure the length of time a product in packaging is suitable
for sale compared to a product not in packaging. Compare
only same product types in same packaging types.

Do not take and compare measures of different types of

products in the same types of packaging or of same types of
products in different types of packaging.
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Recycling of Packaging (Core)

The mass of recyclable packaging discarded from all sources
(commercial and residential) that is collected for recycling and
is recycled based on national waste management statistics.

Material recycling rate multiplied by mass of packaging
produced or used (by packaging material type).

Recycling rate x metric tons of packaging produced or used
Measure each type of packaging produced and/or used for
which national waste management recycling rates exist. For
additional guidance, refer to standards EN13430:2004 and
SO 14021.

N/A

Reuse of Packaging (Core)

The number or mass of packaging components or units of
packaging (collected from any source) that are reused for the
same basic function.

Number or mass of packaging reused per functional unit of time.

m # / yr (based on rate of production)
B Metric tons / yr (based on rate of production)

Measure all reused packaging components or packaging
units. This metric can be used for primary, secondary and
tertiary packaging. For additional guidance, refer to standard
EN13429:2004.

N/A
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Landfilling of Packaging (Core)
The mass of packaging from all sources (commercial and
residential) that goes to a landfill based on national waste

management statistics.

Material landfill rate multiplied by mass of packaging produced
and/or used (by packaging material type).

B Landfill rate x metric tons packaging produced or used

Measure each type of packaging produced and/or used based
on national waste management landfill rates.

N/A
Packaging Energy Recovery Rate (Core)

Mass of packaging that is recovered and used for energy
generation based on national waste management statistics.

Percent of packaging waste recovered and turned to energy
per functional unit of time.

B % of packaging waste stream / year

Use national waste management statistics. If data is available,
measure by material type. Organization-specific data may be
used if it is documented and third-party verified. For additional

guidance, refer to standard EN13431:2004.

N/A
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Community Impact

End-of-Life Communications (Correlating)
Consumer-focused communications (labeling, icons, website,
etc.) to support appropriate end-of-life management of
packaging components or units of packaging is used.

Yes with substantiating documentation or No.

B Yes with substantiating documentation
E No

N/A.

N/A

42 SUSTAINABLE PACKAGING INDICATORS AND METRICS FRAMEWORK

Community Investment (Correlating)

The value of investments made in community projects related
to packaging such as recycling education programs or
recycling infrastructure development, etc.

Investment per functional unit of time, including description of
project(s) supported.

m €/ year
Measure contributions given to or investments made in any/alll
packaging-related community project(s). Include a description

of the project(s) supported.

Do not include contributions given to or investments made in
any community project that is not packaging-related.

AR Sl home

Community

Impact
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Glossary

one phase of the life cycle. In terms of
packaging, gate-to-gate measurement
may, for instance, assess the physical

and functional attributes or conditions
related to packaging that occur during

the period of time a supply chain partner
owns or is responsible for packaging
material, packaging components or units of
packaging up to the point of transfer to the
next partner in the supply chain.

] Cradle-to-Grave is a
full life cycle assessment that includes
resource acquisition to final disposition.

In terms of packaging, cradle-to-grave
measurement would include the growth,
harvest or extraction and processing of
raw materials, processing of recycled

or reused materials, production of final
packaging materials, conversion of final
packaging materials into packaging
components, assembly of packaging
components into units of packaging,

filling of packaging components, use of
packaging and end-of-life management of
packaging/packaging materials. It would
also include any transport functions that
are required to move raw, recycled, reused
or final packaging materials, packaging
components and units of packaging from
one supply chain partner to another. But, it
would not include transport of packaging
that contains product.

Life Cycle Inventory Data

Life cycle inventory data is the data collected
or derived during a life cycle inventory analysis.
A life cycle inventory analysis is the process

of examining all the inputs and outputs in a
product system'’s life cycle, beginning with

what the product is composed of, where those
materials came from, where they go and the
inputs and outputs related to those component
materials during their lifetime. The purpose of
the inventory analysis is to quantify what comes
in and what goes out, including the energy and
material associated with materials extraction,
product manufacture and assembly, distribution,
use and disposal and the environmental
emissions that result.

Metric

A metric is the method used to express an
indicator. A metric is used to gauge the issue or
characteristic — represented by an indicator —
that an organization wants or needs to assess.
Metrics are often computational or quantitative,
but can also be a qualitative assessment of an
indicator. Metrics — particularly computational
metrics — are typically expressed as a
numerator and a denominator, i.e., “A per B!

Non-Renewable Resource

A non-renewable resource, according to the
U.S. EPA, is a natural resource that cannot

be remade, regrown or regenerated as fast

as it is consumed and used up. Examples of
non-renewable resources are oil, coal, iron ore,
minerals including uranium metals and alloys,
and old growth forests.
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Packaging Component

A packaging component is any stand alone
element of a primary or secondary package
such as a bottle cap or a protective sleeve,

or any stand alone element of transport
packaging such as a pallet or strapping, and
includes labels, adhesives, inks and/or coatings
used on the component.

Particulate Matter

Particulate matter is the term for solid or liquid
particles found in the air. Some particles are
large or dark enough to be seen as soot or
smoke, but fine particulate matter is tiny and

is generally not visible to the naked eye. Both
on-road and non-road mobile sources emit fine
particulate matter. Diesel-powered vehicles and
engines contribute more than half the mobile
source particulate emissions. Fine particulate
matter is a health concern because very fine
particles can reach the deepest regions of the
lungs. Health effects include asthma, difficult
or painful breathing and chronic bronchitis,
especially in children and the elderly. Fine
particulate matter associated with diesel
exhaust is also thought to cause lung cancer
and is, therefore, listed as a mobile source air
toxicant. Fine particulate matter can travel long
distances on air currents and is also a major
cause of haze, which reduces visibility.
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Renewable Energy

Renewable energy resources are naturally
replenished in a relatively short period of
time. Based on U.S. DOE data, renewable
energy resources include biomass,
hydropower, geothermal energy, wind energy
and solar energy.

Renewable Resource

A renewable resource, according to the

U.S. EPA, is a natural resource that can be
remade, regrown or regenerated in a relatively
short period of time. Examples of renewable
resources are plants and trees.

Stakeholders

As defined in the Global Reporting Initiative
Guidelines, stakeholders are individuals

or organizations with a legitimate interest

in a given situation, action or enterprise.

For performance measurement purposes,
stakeholders are broadly defined as those
groups or individuals: 1) who can be reasonably
expected to be affected by an organization’s
activities, products and/or services; or 2)
whose actions can reasonably be expected

to affect the ability of the organization to
effectively implement its strategies and achieve
its objectives.
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Source-Certified

Within the context of raw material use, source-
certified refers to materials that have been
certified through programs run by organizations
including, but not limited to, the Forest
Stewardship Council and the Sustainable
Forestry Initiative.

Sourcing

Sourcing, as used in the indicator definitions,
refers to and includes all of the functions
involved in the growth, harvest or extraction
and processing or raw materials and the
collection and processing of recycled and
reused materials.

Stressed Water Sources

The term “stressed source” or “stressed
watershed” refers to sources of water where
the draw down rate is greater than the recharge
rate. On a regional basis, stressed sources of
water cannot provide enough water for all uses
— agricultural, industrial and domestic — due to
depletion of water quantity and/or quality. The
UN Commission on Sustainable Development
suggests that waters sources are stressed when
freshwater resources fall below 1000-1500
cubic meters per capita per year.

Sustainability (Corporate)z
Sustainability in the corporate sector
encompasses strategies and practices that
aim to meet the needs of stakeholders today
while seeking to protect, support and enhance
the human and natural resources that will be
needed in the future.

Transport

Transport, in terms of sustainable packaging,
refers to the transport of raw, recycled, reused
or final packaging materials, packaging
components or units of packaging between
supply chain partners (e.g, transport of
substrate to a converter or transport of
packaging units to a filler; it does not include
transport of packaging that contains product).

Total Suspended Solids
(TSS)

Total suspended solids are a water quality
measurement that refers to the dry-weight

of particles trapped by a filter, typically of a
specified pore size. TSS can include a wide
variety of material, such as silt, decaying plant
and animal matter, industrial wastes and
sewage. High concentrations of suspended
solids can cause many problems for stream
health and aquatic life.

Toxicant

A toxicant is defined by the U.S. EPA as a
harmful substance or agent that may injure
an exposed organism, and a toxic substance
as a chemical or mixture that may present an
unreasonable risk of injury to human health or
the environment. A list of U.S. EPA regulated
toxicants is provided in the Toxic Substances
Control Act (TSCA) Chemical Substances
Inventory. European Union regulated toxicants
are listed in the EU's Registration, Evaluation,
Authorisation and Restriction of Chemicals
(REACH) regulations.
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PBTs, according
to the U.S. EPA, are chemicals that
are toxic, persist in the environment
and bioaccumulate in food chains and,
thus, pose risks to human health and
ecosystems. PBTs transfer easily among
air, water and land, and span program,
geographical and generational boundaries.
Refer to the U.S. EPA list of PBTs and the
EU listing of PBTs.

The

U.S. Occupational Safety and Health
Administration (OSHA) defines carcinogens
as substances that are either known to
cause cancer in human or animals or are
suspected of being capable of causing
cancer in humans; mutagens as substances
that cause chromosomal damage or genetic
alteration; and reproductive toxicants
as substances with lethal teratogenic
(causing malformation or physical defects)
effects in a developing fetus or embryo
and substances that affect the fertility of
males and/or females. Refer to the list
of substance treated as carcinogens by
OSHA. The State of California’s Proposition
65 includes the most comprehensive list
of CMRs regulated in the U.S. Also refer to
the EU consolidated list of CMRs.

Toxicant migration,
refers to the undesirable transfer of
toxicants from packaging to product.
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Unit of Packaging

A unit of packaging includes all the
components required to create a useable
package, e.g., a fiber milk carton with an
HDPE pouring spout, security seal, cap and
any auxiliary materials used such as labels,
adhesives, inks and/or coatings.

Water Consumption and Use
The term “water consumption” is used to
indicate: 1) fresh water (excluding rain) that

is mechanically diverted from a source and
then used in such a way that it is not available
again as liquid fresh water; or 2) water that is
degraded during use such that it cannot be
collected for reuse. The difference between
water “use” and water “consumption” is that
consumption causes the water to become
unavailable for direct or immediate use. An
example of water “use” is water used in

paper production processes that is collected,
processed and reused on site. An example of
water “consumption” is water that evaporates
during a production process. Another example
of water consumption is water that becomes an
ingredient of a final material such as that used
in water-based ink.

28 Numerous definitions of sustainability exist and increasingly
organizations are customizing definitions of sustainability to
incorporate the broadly accepted principles of the concept (i.e.,
a blending of economic, environmental and social concerns) with
their own specific visions, goals and objectives. The definition
provided here is intended to be generic and illustrative of the
basic principle.
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