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ABSTRACT
REDUCED PACKAGING ANALYSIS OF CONSUMER GOODS
By

Aaron F. Fitchko

This study was done to provide consumers with source reduction information for
various consumer packaging systems. The study focused on 40 product categories that
contained 252 product/packaging systems. The volume of packaging and weight of
packaging were measured for every packaging system in each product group.
Comparisons were made using packaging weight and packaging volume on three bases:
per product weight, per manufacturer serving, and per standard use amount. The
packaging systems that used the least packaging material per amount of product and the
packaging systems that used the most packaging material per amount of product were
identified. This information lead to the formation of two hypothetical “market baskets”.
Market basket 1 contained the packaging systems that used the least amount of packaging
per amount of product, and market basket 2 contained the systems that used the most.

The study found that a consumer purchasing a “market basket” containing the
packaging systems found in market basket 2 would have 15.2 times more material on a
packaging weight per standard use basis and 7.5 times more material on a packaging
volume per standard use basis than those items in market basket 1. The study produced
numerous comparisons that consumers can use to identify packaging systems that
produce the least waste per amount of product in order to reduce the amount of waste

material generated in their living environments.
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Chapter 1

INTRODUCTION

Source reduction is a practice that can have a significant impact on waste
reduction. This is the process in which the amount of waste generated is reduced at the
designing, manufacturing, packaging and purchasing phase of a product. The consumer
can apply source reduction practices during the selection phase of purchasing products.
In general, source reduction refers to reducing the amount of waste generated at its
source.

The purpose of this study was to conduct a comprehensive analysis of reduced
packaging for common consumer items found in supermarkets. The analysis was done to
provide information about the amount of waste that a packaging system provides after
product use. This will act as a guide to the types of grocery item packaging systems that
will provide the consumer with the least material to dispose of after product use. The
information can also be used by industry to evaluate the amount of material used for their
packaging systems.

The approach was to select an array of supermarket product categories
representative of consumer purchases; to identify within the categories specific products
that are offered in a variety of sizes, modes of preparation, and types of packaging. The
study consisted of 40 categories of products, represented by 252 individual products.

Within each product category, a range of products was selected that represented
the variety of packaging options available in the supermarket. The objective was to

include all combinations of packaging that might result from purchases of product based
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on life style choices not necessarily related to minimizing packaging solid waste. These
choices might include economics of price, economics of size (quantity of net contents),
dietary considerations, taste preference, etc. Thus, the consumer can know the packaging
solid waste impact of most of the purchase choices available.

The amount of packaging for each product was determined. This was, in fact, a
determination of the amount of solid waste resulting from each package type, each kind
of material, or combination of package type and material. The products were then
grouped into two “market baskets”. Market basket 1 is the group of products using the
least packaging per delivered unit of product, and market basket 2 is the group of
products using the most packaging per delivered unit of product. The packaging solutions
in each market basket provide information for consumers as to which packaging systems
are associated with the “most” and “least” amount of packaging per delivered unit of
product for supermarket products.

The amount of packaging was determined on both a weight basis, and a volume
basis. The weight basis is the easier of the two to determine, and is the easier one for
most people to visualize. The volume basis refers to the volume of the solid packaging
material that surrounds the product. Since the volume determination involves a number
of measurements and calculations of different kinds, it must be assumed that this method
is less precise than is the weight method, which requires only a single direct weighing of
the material.

Once the weight and volume of the packaging components were determined, the
calculated weight and volume of packaging material used per unit amount of product was

determined. This calculation was made on three different bases: 1) per gram of product
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for solids or per milliliter of product for liquids, 2) per manufacturer’s recommended use,
and 3) per standard use. The manufacturer’s recommended use calculations involve the
labeled serving size or use amount of a particular product. The standard use calculation
involves a level of “use” that is equivalent for all products in a particular product group.
These variables are discussed further in section 3.1. These comparisons were then used
to determine the packaging systems that provided the most and the least material per

delivered unit of product after product use for each product category.

1.10bjectives:

The objective of this report is to focus on how consumers can apply this
information to purchasing decisions of consumer goods. The findings will be useful in
helping consumers purchase products on a “source reduction” basis. This will include
examples that consumers can model their interpretations of the data after. The discussion
will also focus on how industry can use this information to evaluate packaging systems
and components on a per delivered amount of product basis.

This report will also include a discussion of the differences between the volume
and weight comparisons made for each product in the original report. The discussion
section will also include the differences between the standard use comparison and the
manufacturer serving size, the validity of the standard use size used in the comparisons,
and the validity of the assumptions made in the study.

This study is to be a companion to the “Reduced Packaging of Consumer Goods”
report produced by the Michigan State University School of Packaging for The National

Consumers’ League. This report was completed in May 1998 and is available from the
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School of Packaging at Michigan State University and The National Consumers League.
Dr. Susan Selke or Dr. Hugh Lockhart can be contacted for further information about the
report.

The next chapter presents a review of the literature. Chapter 3 presents the
research design of the study; Chapter 4 contains a description of the methodology used in
this study. Chapter 5 presents the results and discussion portions of the study. Chapter 6

contains a summary of the study, and suggestions for future research.



Chapter 2

LITERATURE REVIEW

This section presents a review of the literature for this study. The first portion of
this section will discuss the current municipal solid waste picture and management
strategies in the United States. The second portion will discuss source reduction
strategies and practices, and the third will discuss life-cycle assessments. This chapter is

written with a focus on the effects of packaging materials in these areas.

2.1 Municipal Solid Waste:

Municipal solid waste is composed of several types of materials including paper
and paperboard, yard trimmings, glass, metal, plastics, wood and food wastes. These
items can typically be thought of as the wastes that most consumers have contact with on
a daily basis. Products found in municipal solid waste are grouped into one of three main
categories: durable goods, nondurable goods and containers/packaging. The durable
goods category contains no significant amounts of paper or paperboard, the nondurable
goods category includes only small amounts of metals, and the container/packaging
category contains only small amounts of rubber, leather and textiles. The total amount of
municipal solid waste generated in the U.S. in 1996 was 209.7 million tons. The
containers/packaging category made up 33.0% of all the municipal solid waste for 1996,
approximately 69.2 million tons. The nondurable goods category contained 26.5% (55.7

million tons) and the durable goods category contained 15.5% (31.7 million tons) of all
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municipal solid waste. The remainder of the waste can be attributed to food wastes and

yard trimmings (see Figure 2.1) (EPA, 1998).

Containers and Nondurable goods
Packaging 27%
33%

Yard Trimmings Food,ther 15%
13% 12%

Data from EPA, 1998.

Figure 2.1 Municipal Solid Waste, 1996 (weight percent before recycling).

The containers and packaging category was made up of paper and paperboard,
glass, plastics, metals and other materials, mainly wood. Paper and paperboard materials
made up 55.6% of the total amount of containers and packaging by weight before
recycling. Glass made up 15.9%, plastics accounted for 11.8% and metals made up 7.1%
of the total amount of containers and packaging by weight before recycling (see Figure

2.2) (EPA, 1998).
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Plastics
12%

Metals |
7%

Paper &
Paperboard
55%

Data from EPA, 1998

Figure 2.2 Packaging in municipal solid waste, 1996 (weight percent before recycling).

The amount of containers and packaging materials is predicted to increase to
36.5% of the municipal solid waste stream by the year 2000 (American City & County,
1995). This will be mainly due to increased use of plastics in packaging and containers.
Plastic packaging had the largest increase in generation for all materials, growing by
nearly one million tons, from 18.9 to 19.8 million tons, between 1995 and 1996 (EPA,
1998).

The overall amount of municipal solid waste generated has recently dropped,
from a high of 214.2 million tons in 1994. Prior to the downturn, total municipal solid
waste generation had increased every year from 88 million tons in 1960 to 214 million
tons in 1994 (EPA, 1998). Tonnage is predicted to increase to 218 million tons by the
year 2000; however waste amounts entering landfills may be less due to a predicted

recovery (recycling) rate of 30% (American City & County, 1995).






The EPA produced a solid waste management hierarchy that contains three non-
mutually exclusive waste management strategies. The top strategy is source reduction,
which is defined as prevention of waste at its source, either by redesigning products or by
changing consumption or waste generation patterns. This method will be discussed in
further detail later in this chapter. The next strategy is recycling or recovery. This
method includes most types of composting. The final, and most widely used, strategy is
that of disposal, either through waste combustion, with energy recovery, or landfilling
(EPA, 1998).

Landfilling provided 55.5%, 116.3 million tons, of the disposal of municipal solid
waste in 1996. Combustion provided 17.2%, 36.1 million tons, and recovery for
recycling and composting provided 27.3%, 57.3 million tons. (see Figure 2.3) (EPA,
1998).

Landfilling tonnage has decreased from the early 1990’s, but it remains the
primary disposal option for a majority of the MSW in the United States. These levels
have been decreasing due to increased recovery rates, mainly attributed to increased
recycling.

The number of landfills in the United States available for disposal of municipal
solid waste has been decreasing in recent years, 8000 in 1988 to 3091 in 1996. The
greatest drops were seen in 1993 and 1994, when more than 900 landfills closed each
year. The closures in 1993 and 1994 were mainly attributed to the federal Subtitle D
regulations that required liner improvements and more stringent site management criteria.
The majority of the subsequent closures, however, are due to individual landfills reaching

capacity (Goldstein, 1997).



Combustion
17%

Data from EPA, 1998.

Figure 2.3 Disposal options for municipal solid waste, 1996.

Although the total number of landfills in the United States is decreasing, overall
landfill capacity has remained relatively constant. Currently, the Southwest and West
regions of the United States have the largest numbers of landfills (EPA, 1998). This is
due to the availability of land for landfills in these regions. The Northeast United States
has fewer new landfills due to siting difficulties and the lack of available land. The
municipal solid waste in the sparsely populated West is more likely to be sent to a landfill
than is household waste in the more densely settled Northeast, where land is more scarce
(Duda & Shaw, 1997). As landfills in the Northeast close, transfer stations become the
primary facility for handling municipal solid waste on a local basis (Goldstein, 1997).

Transfer stations are facilities at which municipal solid waste is processed and
prepared for “transfer” to landfills in other states or regions. The number of transfer

stations grew to 3123 in 1996. This trend is expected to continue, especially as landfills
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close and waste has to be hauled further distances for disposal. The eastern United States
currently reports the highest number of transfer stations, around 1225 (Goldstein, 1997).

The continued growth and reliance on transfer stations in the eastern U.S. could
create a situation similar to that of countries in Europe. Most major European cities have
difficulty finding suitable sites for landfilling within easy reach of the cities. Some cities,
such as Brussels, transport much of their waste more than 100 km for disposal. The lack
of landfill sites in these regions has resulted in a need for reduction in waste production
and for new methods of disposal. The European Union has required waste reduction
strategies that promote more source reduction and recovery and less of a reliance on
landfilling, especially for packaging wastes (Levy, Johnson, 1993).

While landfill capacity and reliance remains relatively steady in the U.S.,
reduction of municipal solid wastes through progressive practices, such as source
reduction, will allow for easier waste management decisions in the future. Avoiding
waste generation through source reduction decreases the need to develop or expand waste
management systems, such as landfills and incinerators, and reduces the controversy of

siting new facilities (DeYoung, 1993).

2.2 Source Reduction:

The Environmental Protection Agency has placed source reduction at the top of
the solid waste management hierarchy since 1976 (EPA, 1976). Other agencies, such as
the Northeast Waste Management Association (NEWMOA), have also ranked source
reduction at the top of their waste management hierarchy (Biocycle, 1996). The solid

waste management hierarchy consists of three non-mutually exclusive waste management

10
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strategies. The top strategy is source reduction, which is defined as prevention of waste
at its source, either by redesigning products or by changing consumption or waste
generation patterns. The next strategy is recycling or recovery. This method includes
most types of composting. The final, and most widely used, strategy is that of disposal,
either through waste combustion, with energy recovery, or landfilling (EPA, 1998).

The nature of packaging materials in the waste stream makes them a major target for
source reduction programs throughout the nation (Lignon, 1991).

Source reduction involves the design, manufacture, purchase, or use of materials,
such as products and packaging, in order to reduce their amount or toxicity before they
enter the MSW management system (EPA, 1998).

Reducing the toxicity of municipal solid wastes allows for the reduction or
complete elimination of contamination problems associated with landfill leachate and
with incinerator emissions. The focus of this type of source reduction for municipal solid
waste is on household hazardous wastes and heavy metals. The reduction of household
hazardous waste involves the diversion of household hazardous wastes from
landfills/incinerators to recovery programs. The products typically involved in this type
of program include batteries, motor oils and paints. Heavy metal reduction programs
function similarly to the household hazardous waste reduction programs, focusing on
diverting products containing heavy metals, such as lead and cadmium (Selke, 1994).

Reduction in the amount of waste generated, or source reduction, can be
accomplished through four basic approaches: reducing the amount of material used per

unit of product, increasing the lifetime of durable and semi-durable goods, substituting
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reusable products for single use products, and directly reducing the amount of goods used
by consumers (EPA, 1975).

The reduction in materials is generally thought of as the classical method of
source reduction (Selke, 1994). From a packaging perspective, this typically involves
reducing the amount of material and/or reducing the energy required to manufacure the
packaging system. Minimizing the use of materials and energy is looked at by many
manufacturers within the packaging industry as a better strategy for waste reduction than
recycling (by itself). Studies indicate reducing the amount of packaging, regardless of
the materials used, is an excellent way to minimize wastes (New Zealand Manufacturer,
1996).

This type of source reduction can be accomplished through various activities on
the manufacturer level. One way is through a process called “lightweighting”. This
involves the reduction of weight and volume of packaging materials used in a packaging
system, while preserving its functionality. This typically has occurred and is occurring in
packaging systems such as metal cans and plastic and glass bottles (Selke, 1994).

Another method for material reduction on the manufacturer level is through
packaging system modifications and/or material changes. This involves modifying
existing packaging systems, usually through material changes, so that less materials or
energy are needed to provide the packaging function. The development of new plastic
materials has resulted in the substitution of lighter packaging materials for heavier
materials, such as metals and glass (Selke, 1994). Several manufacturers have developed

successful new source reduced packages. For example, Dupont’s Mini-Sip pouches use
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seventy percent less material than individual milk cartons and are now being used to
serve milk to over a million school children in Canada (Ottoman, 1995).

Source reduction practices mainly occur at the manufacturer level. Consumers
exhibit less source reduction practices due to several reasons including lack of
information about source reduction and lack of methods to carry out source reduction
activities. The challenge facing officials is how to put the concept of source reduction
into practice (for consumers) (Moeger, 1994).

Consumers can apply source reduction in various ways. These activities range
from home based activities, such as reusing aluminum foil, to “consumer-based”
activities, such as buying items with less packaging. Consumers have been shown to
increase their practice of source reduction when an appropriate, low-intensity educational

information is provided for their use (DeYoung, 1993).

13



—

environn

evaiuate

orcradic

Chemst: !

en
0\
P

Uy

Lis
“alugre
POgregse
ISETAC‘ |
Pplicy; or
thap 3,

[Kn(_\epfel‘



2.3 Life Cycle Assessment:

Life cycle assessment (LCA) is the technique designed to evaluate the
environmental impact of a product or process. The basis for the methodology is to
evaluate inputs and outputs associated with a product or process, throughout its lifecycle,
or cradle to the grave (Selke, 1994). The Society of Environmental Toxicology and

Chemistry (SETAC) defines life cycle assessment in the following way:

“The life-cycle assessment is an objective process to evaluate the
environmental burdens associated with a product, process or activity by
identifying and quantifying energy and material uses and releases on the
environment, and to evaluate and implement opportunities to effect
environmental improvements. The assessment includes the entire life
cycle of the product, process, or activity, encompassing extracting and
processing raw materials: manufacturing; transportation, and distribution;

use/re-use/maintenance; recycling and final disposal.” (SETAC, 1991).

Life cycle assessments have roots as far back as 1960, when they were used to
evaluate energy use by various systems. Life cycle assessments, through time, have
progressed into other subjects, such as solid waste issues and air and water emissions
(SETAC, 1991). Packaging material studies represent one of the most important
application fields of LCA. It is estimated that in the period between 1970 and 1992, more
than 40% of the publicly available LCA studies concerned packaging materials

(Knoepfel, 1994).
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Life cycle assessments, however, varied in scope and methodology during a
majority of this time period. Problems existed when comparing various environmental
impacts, such as comparing water effluents to air effluents, due to the inclusion of value
judgements (Selke, 1994).

It was due to problems like these that SETAC held a workshop in 1990 to
evaluate and to define terms to describe life cycle assessments. The workshop produced
the framework for how life cycle assessments are carried out today. The key finding of
the 1990 workshop was to define life cycle assessment as a phased approach. This
approach featured three interrelated components, the life cycle inventory, the life cycle
impact analysis, and the life cycle improvement analysis (Curran, 1996).

The life cycle inventory consists of an objective process of quantifying the inputs
and outputs incurred throughout the life cycle of a product, process, or activity. The life
cycle impact analysis is a technical, quantitative and/or qualitative process to characterize
and assess the effects of the inputs and outputs identified in the inventory component.
“The life cycle improvement analysis is a systematic evaluation of the needs and
opportunities to reduce the environmental burden associated with energy and raw
materials use and waste emissions throughout the whole life cycle of a product, process
or activity.” This includes both quantitative and qualitative measure of processes and
activities, such as waste management and consumer use (SETAC, 1991).

The workshop also agreed that most life cycle assessments that had previously
been done consisted primarily of only the life cycle inventory component. The workshop
participants also pointed out that there was a need for development of the life cycle

impact analysis and of the life cycle improvement analysis components (Selke, 1994).
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Life cycle improvement assessment often is born from the desire to reduce
burdens on the environment by altering a product or process. Another driver for life
cycle improvement assessments has been the desire to benchmark a product against
competitive products or to prove that one product is environmentally preferable to
another. These types of improvement assessments are designed to assist individuals or

companies in making more environmentally sound choices (Curran, 1996).
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Chapter 3

RESEARCH DESIGN

3.1 Conceptual Model:

The purpose of this study was to gather information on the solid waste impacts of
consumer packages found in grocery stores. The study was specifically designed to
compare the source reduction aspects of each consumer package. The study included 40
product categories, containing 252 product/package systems. The weight and volume of
the packaging components and the weight of the product were measured for each product
in the study. This was, in fact, a determination of the amount of solid waste resulting
from each package type, kind of material, or combination of package type and material.
This provided the weight and volume of the packaging components individually, which
then were combined to give the total weight and volume for the entire packaging system.
From this, the weight and volume of packaging material used per unit amount of product
was determined. These calculations were done on three different bases: 1) per gram of
product for solids or per milliliter of product for liquids, 2) per manufacturer’s

recommended use, and 3) per standard use. A discussion of these bases is as follows:

Per gram or per milliliter - This provides a fundamental product based standard

for comparison.

Per manufacturer's recommended use - Foods, especially, and some other

products as well, carry a manufacturer's recommendation for the amount that



constitutes a “use” or serving. Probably most consumers use this
recommendation as a starting point for their use behavior. The Food and Drug
Administration and the U. S. Department of Agriculture have developed a great
deal of tabulated data on the “serving size” for many foods. The study assumed
the manufacturer’s recommendation for number of servings for foods is based on
data developed by the government agencies, or on data of equal validity

developed by themselves.

Per standard use (food) - Consumers adjust the amount they use for a serving, at
least part of the time. It is also true that the recommended serving size varies in
nutritional value, such as calories. For this reason, a “standard use”, or “standard
serving” was established that uses 100 calories as the basis. To accomplish this,
the calorie count given by the manufacturer was used to recalculated a serving
size based on a calorie count of 100. Thus, if the manufacturer’s serving is 100
grams with 130 calories, the “standard serving” of 100 calories would be 77

grams.

Per standard use (other than food) - Many non-food products do not have a
manufacturer’s recommended number of uses, or quantity of product to be used
for a single use. For these, a standard use was established, based on an ad hoc
study among the thesis committee members to measure a reasonable use size.
While this was not done by any designed experiment with proven validity over all

consumers, it was done in an unbiased manner. The determined value was used
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for the comparison of packaging material per use within a product category is

based on a constant value.

The products were then grouped into two “market baskets” consisting of
representative packaging systems for each product category. Market basket 1 is the
group of products using the least packaging, and market basket 2 is the group of products
using the most packaging per delivered unit of product. These “baskets” were used to
determined which packaging systems were associated with the most and the least amount
of packaging per delivered unit of product for supermarket products.

For almost all product categories, the “most packaging used” or “least packaging used”
selection was the same for both volume and weight determinations. For a few categories,
the selection would be different for the volume determination than for the weight
determination. When this happened, the assignment was based on the weight

determination because it is the more reliable of the two, as described in 3.1.1.

3.1.1 Model Assumptions and Exclusions:

The amount of packaging was determined on both a weight basis, and a volume
basis. The weight basis is the easier of the two to determine, and is the easier one for
most people to visualize. The volume basis refers to the volume of the solid packaging
material that surrounds the product. For some materials and packages, such as paper
wraps, was determined by measuring the length, width and thickness of the material, and
then calculating the volume for other materials and packages, such as plastic bottles. The

volume of material (plastic) was determined by measuring the amount of water displaced
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by the bottle emptied of product, or by measuring the actual area and thickness of the
bottle to get a volume. Since the volume determination involves a number of
measurements of different kinds, it must be assumed that this method is less precise than
is the weight method that requires only a single direct weighing of the material. The
volume of the material is of interest to some researchers now, and it may become of
greater interest in the future. Therefore, it was included in the study.

This study focussed only on the retail packaging of a product. This study did not
include information about the packaging required for distribution of the retail products.
In some cases, less packaging for the consumer to take home means more packaging is
required for safe distribution of the product. No attempt was made to examine the effects
of retail packaging on distribution packaging.

This study did not include variables related to product quality and shelf life. A
minimal package, while functioning properly, might result in reduction in the quality of
the product, which could lead to an increase in the discard rate for the product/packaging
system. A more substantial packaging system could prolong the quality of the product
thereby reducing the discard rate of the product/packaging system.

This study did not evaluate the recyclability of the packaging material, use of
recycled content, compostability, or energy value of the disposed materials.

Finally, this study did not examine factors related to pollutants emitted during
manufacturing processes, energy consumption during manufacturing or distribution,
product (and package) waste associated with damage during distribution, impacts

associated with disposal of the packages, and other such factors.
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3.2 Product Category Selection:

The product categories were selected from the Nielsen Product Category List.
This list consists of the 40 most purchased consumer items in a supermarket environment.
Table 3.1 shows the product categories that were selected for use in this study. Each
product category was discussed before final inclusion in the study. This was done to
ensure that the products from the category were available in markets in the Lansing,
Michigan area. The discussion also provided the opportunity to discuss the validity of
each product group in the study. The Nielsen Product Category List varied as to the
scope of each product category. Some product categories were found to be broad and
therefore required that a specific product type be selected for analysis. The Tuna Fish
Product Category is an example of this type of category. The Nielsen Product Category
List entry for this type of product was seafood. This proved to be too broad of category
and was therefore narrowed to tuna fish, a type of seafood.

Other product categories needed to be combined since the product being selected
by the consumer was the “same”. Some product categories in the Nielsen Product
Category List were found to be actually subcategories of the same product type. These
product subcategories were combined since the product was the same. An example of
this is found in the juice category. The Nielsen List had subcategories of frozen juice,
refrigerated juice and bottled juices. These subcategories were combined into the
category of Juice for the purposes of this study. This was done because the same product,
in this case juice, is delivered to the consumer regardless of the subcategory.

The dish detergent category was split into two subcategories in this study. This

was because the product category consisted of two different product types, hand dish
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soaps and automatic dishwasher soaps. This category was split into these two sub-
categories for comparison purposes, since hand dish soaps cannot be used in automatic

dishwashers.

Table 3.1 Product Categories

Baby Food Laundry Detergent
Baking Mix Lunch Meat
Beer Margarine
Bread Meat

Candy Milk

Cereal Paper Towel
Cheese Pasta

Chips Pet Food
Cleaners Poultry
Cookies Shampoo
Crackers Soft Drink
Dinners Soup
Dishwashing Detergent Tissues

Drink Mix Toilet Paper
Eggs Tomato Product
Fruit Toothpaste
Gum Tuna Fish

Hand Soap Vegetables

Ice Cream Water

Juices Yogurt

3.3 Product Selection Criteria:
The products within each product category were selected to provide the widest
variety of packaging options in each category. Each product was evaluated only on the

retail packaging components. The products were selected into the corresponding product
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category in one of two ways. The first selection method was for products that exhibited a
unique packaging system within the product category. These packaging systems were
selected into the product category. The second selection method was for products with
packaging systems that were common among products within a particular category.
These packaging systems were selected on a size or quantity basis. In these cases, the
packaging system did not vary amongst the products, but the size of the package and
quantity of product varied. In these instances, three product sizes were selected to
represent the particular packaging system. The three sizes used were a single serving or
small size, a medium or regular family size, and a large or economy size product. These
were the two selection criteria for packaging systems in the study.

The product/packaging systems were selected on a random brand basis for the
study. Selection, as stated above, was based solely on a packaging basis. No specific
brand was targeted to comprise each product category.

The product categories were composed of samples from every applicable form of
product available. This included products that were frozen, shelf-stable, fresh and
refrigerated. The study was limited to these forms of products and limited to only those
products available in grocery stores.

Section 5.2 contains the data for every product group and a description of the
specific product type that comprises the product category. Appendix B contains a
description of each packaging system that was accepted into each particular product

category.
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3.4 Packaging Preparation Criteria:

The products that were selected in each product category underwent a series of
preparation techniques for data acquisition. The first procedure was the cataloging of the
individual product into the packaging materials database. Each individual product was
given a number that would be the identification for that product’s components for the
remainder of the study. The product was then removed from the packaging for weighing
or measuring. The packages were manipulated with extreme care during this procedure
in order to leave the packaging components in as pristine condition as possible.

The packaging components were then separated based on material. The
separation criteria were based upon the general properties and/or form of the packaging
components. This involved placing each packaging component, such as paperboard
carton, plastic film over-wrap, and plastic bottle, into a separate location. At this point,
each component was labeled with the same number as the product.

The packaging components were then “knocked down” or cut open, depending on
the material. This involved manipulating the packaging components into a “flat” form,
from which area measurements, thickness measurements and weights could be made.
Some rigid packages, such as plastic bottles and glass bottles, were not cut open. These

components were left in their original configuration.
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Chapter 4

METHODOLOGY

This chapter will focus on the materials used and procedures used during the data
acquisition portion of the study. This section includes a discussion of the methods used
to calculate the weight and volume of the packaging materials. Units of measurement are
also discussed.

4.1 Units of Measurement:

Metric units were chosen for use in this study. Working in metric provided more
accurate measurements and numerical analysis. Conversions from metric to any other
system can be done with a few simple conversion calculations, and since the data can be
used in many arenas, the most accuracy and convenience are preserved in the metric
approach.

Conversion to units that are better understood by American shoppers is not difficult.
Amounts reported as grams per 100 g of product (standard use basis) are identically
ounces per 100 ounces of product or Ibs. per 100 Ibs. of product. A calculation is required
for amounts reported as grams per 100 ml of product. In that case, multiplying by 0.0688

will give lbs. per 100 fl oz of product.

4.2 Materials/Equipment:

The essential materials used in this study were the packaging material and to a
lesser extent, the products. The packaging components were prepared as described in
section 3.4 and were measured for volume and weight. The products were removed from

the packages and weighed. These processes required the use of several pieces of standard
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equipment. These included a gram scale, a digital micrometer, a metric ruler, a graduated
cylinder, and a fish tank (for volume measurements). A computer spreadsheet program
was also used to record data.

A Mettler PM 2000 gram scale was used to weigh the product, and the packaging
materials, to 0.01 grams.

A Mitutoyo Digimatic Micrometer series 293 was used to measure thickness to in
millimeters to a position of 0.001millimeter with a maximum distance of 25.4
millimeters. This was the place that was used in this study, since thickness accuracy was
deemed important. The thickness was measured in millimeters, but was reported in
centimeters.

A Wescott flexible ruler was used to measure the length, and width of the
packaging materials to 0.1cm.

A graduated cylinder was used to measure the volume of liquid products. This
information was used instead of product weights for these items. The graduated cylinder
measures volumes of liquids in milliliters. Three sizes of graduateed cylinders were
used, a 1000-milliliter cylinder measuring to the nearest 10 ml point, and a 250-ml
cylinder measuring to the nearest 2 ml, and a 100-ml cylinder measuring to the nearest
milliliter

The fish tanks were used for measuring the volume of packaging material for
some rigid containers, such as glass bottles or large steel cans that could not be measured
through the area x thickness method. This was achieved by measuring the amount of
water displaced by the empty bottle. Three sizes of fish tanks, 10-gallon, 15-gallon and

25-gallon tank, were used for the various sizes of packages encountered.
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The computer software that was used for data recording was Microsoft Excel 97

and Quattro Pro Version 6.0 for Windows.

4.3 Data Acquisition Procedures:

4.3.1 Laboratory Book Set-up:

Identification numbers were assigned to each product that corresponded to the
laboratory book page the data was entered on. The number was affixed, with permanent
marker, to the surface of each packaging material component. After the numbering
phase, specific information about the products used in the study was recorded:

Product Category:

Product Brand Name:

Product Manufacturer:

Date Purchased, Store, Price of Item:
Labeled Weight of Product (oz, g, ml):
Labeled Serving Size (oz, g, ml):

Labeled Servings per Container (oz, g, ml):
Measured Weight of Product (g, ml):
Packaging Weight(s) (g):

Packaging Material(s) Thickness (cm):
Packaging Material(s) Surface Area (cmz):
Packaging Material(s) Volume (cm3 ):
Description of Packaging:

Additional Information:

The information recorded varied with the product type. Solid products, as mentioned,
were weighed, while the volume of liquid products was recorded. The measuring of the
packaging materials areas and/or volumes varied depending on the rigidity of the
packaging system. Some rigid liquid containers were unable to be “knocked down”, and
therefore were measured using volume displacement. In these instances, the packaging

material surface area and thickness categories were left blank. The packaging description

required a detailed listing of the packaging components comprising the packaging
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system. The additional information category included relevant additional information

provided by the manufacturer.

4.3.2 Information Gathering Procedures:

The data for the product category, product brand name, product manufacturer,
labeled weight, labeled serving size, and labeled servings per container were obtained
from the package. The date of purchase, item price and purchase location information
was obtained from the sales receipt.

The next step was the measuring of the product weight. This was accomplished
in the following manner. All product was removed from the packaging system and was
placed into a separate ziploc style bag. Prior to product introduction, each bag was
weighed so that the weight of the bag could be subtracted from the overall weight of the
product. The bags of product were then weighed on the gram scale and the weights were
recorded, less the weight of the bag.

Liquid products were measured in a graduated cylinder. Three sizes of graduated
cylinder were available for this procedure. The graduated cylinder selected for use
depended on the amount of product that was going to be measured. For smaller liquid
product amounts, the smaller size was used, and for more product, a larger graduated
cylinder was used. The product was poured into the cylinder and given a chance to settle
before measurement.

The packaging components were then weighed on the Mettler gram scale. Each

packaging component was weighed separately during this phase. The weight of each
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packaging component was measured and recorded. The cumulative total for the
components was calculated and entered as the packaging system weight.

The thickness of each packaging component was determined through use of the
Mitutoyo Digital Micrometer. This instrument is a hand held unit that measures the
thickness of items less than 25.4 mm (1 inch) in thickness. The sample is installed in the
unit, and the dial/handle of the unit is rotated so that the instrument closes on the sample.
Each component of the packaging system was measured in three random places. These
measurements were averaged to give the mean thickness for the packaging component.

The next step was to measure the surface area of the individual packaging
component for packaging systems that could be “knocked down”. Examples of these
types of packaging systems included flexible packages and paperboard cartons. These
packages were “knocked down” and the components were separated to allow for ease in
measurement. The length and width of each packaging component was measured, in
centimeters, using the Wescott flexible ruler. These measurements were used to calculate
the surface area, in cmz, and the material volume, in cm®.

For rigid packaging systems, such as some plastic bottles or glass bottles, a
volume displacement method was used to determine the volume of packaging material in
each packaging system. The system consisted of a glass rectangular fish tank, water, and
a fixed ruler for measuring water height. The internal dimensions of the fish tank, length
and width, were measured, in centimeters, prior to introduction of the water. The water
level was set to a certain height and measured in centimeters before the package was
submerged. This provided the initial volume of the water in the fish tank. The packaging

system was then introduced into tank and was submerged in the water. To evacuate
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trapped air, a small hole was created in each rigid container. The water level was then
measured again and the volume of the entire system, water and package, was determined.
The difference between the final system volume and the initial water volume is the
amount of water displacement, or the volume of package material in the system.

This data was then entered into a computer spreadsheet program for calculation of
the manufacturer serving comparisons, the standard use comparisons and product weight
comparisons. The spreadsheets also calculated the packaging component volumes and

the cumulative total packaging system value to verify the values previously recorded.

4.4 Comparison Calculations:

The comparisons for each packaging system in the study were calculated through
the use of computer spreadsheet programs. Two types of comparisons were made, based
either on the packaging weight, or the volume of packaging material. A description of

each comparison will follow later in this section. The comparisons are as follows:

Volume of Packaging per Manufacturer Serving
Volume of Packaging per Standard Use
Volume of Packaging per Product Weight
Packaging Weight per Manufacturer Serving
Packaging Weight per Standard Use
Packaging Weight per Product Weight
The volume of packaging per manufacturer serving comparison was based upon
the labeled manufacturer number of servings found in the nutritional information table on

the packaging. The serving amount varied among products, depending on the type of

product, the amount of product and the caloric content of the product. This calculation
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was carried out for all products that had a manufacturer serving size available. Results
were reported in units of cm*/serving.

The volume of packaging per standard use comparisons was based upon the
standard use basis of 100 calories per serving for foods. Other products, such as laundry
detergent, were compared using a different basis for the standard use amount. The
products for which this applied are discussed in section 5.5.1. Results were reported in
units of cm/use.

The volume of packaging per product weight comparison was based upon the
actual amount of the product, either grams or milliliters, contained in the package.
Results were reported in units of cm®/gram for solid products and cm*/ml for liquid
products.

The packaging weight per manufacturer serving comparison was based upon the
labeled manufacturer number of servings found in the nutritional information table on the
packaging. The packaging weight was the physical weight of all packaging components
found in a particular packaging system. Results were reported in units of grams/servings.

The packaging weight per standard use comparison was based upon the standard
use basis of 100 calories per serving of product. As mentioned before, this was the
standard use amount used for a majority of the food products. Other products were
compared using different standard use amounts. Results were reported in units of
grams/use.

The packaging weight per product weight comparison was based upon the actual
amount of the product, either grams or milliliters, contained in the package. Results

were reported in units of gram/gram or gram/ml, depending on the type of product.
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Chapter 5

RESULTS AND DISCUSSION

This section contains the data for this study. Section 5.1 presents the summary
data for this study, and section 5.2 contains the comparison data for every product group
in the study. This portion of the report also contains a description of the least and most
packaging system for each product group. The remaining sections discuss the objectives
of the study, provide some data interpretation, and discuss various observations found

during the study.

5.1 Packaging Comparative Data:

The study compared the amount of packaging material used on a volume and
weight basis for 40 product groups containing 252 products. The data collected on each
product category allowed for the selection of the packaging option that used the least
material and the one that used the most material, per unit amount of product. In Table
5.1, the products that used the least materials are grouped in market basket 1. The
products that used the most materials are grouped in market basket 2. The table also
shows a comparison of the ratio of the total material associated with one unit amount of
each product using the packaging alternatives in the two market baskets. The table shows
that the products comprising market basket 1 used markedly less packaging material than
the products in market basket 2. The volume of packaging material per use in market
basket 2 was 7.5 times the volume in market basket 1. The packaging weight per use in
market basket 2 was 15.2 times the weight in market basket 1. The volume of packaging

per gram of product and the packaging weight per gram of product were 4.1 and 5.7

32



Imes. I8
hased o
I

¢an reduﬂ

group rat

rresenty



times, respectively, as large in market basket 2 as in market basket 1. The comparisons
based on the number of uses or servings are the most relevant in educating consumers to
make choices that reduce generation of packaging waste. The data shows that consumers
can reduce waste generation by purchasing items from the least packaging materials
group rather than purchasing items from the most packaging materials group. Figure 5.1
presents this data in a bar chart.

Table 5.2 depicts the packaging weight comparisons for the least material and
most material packaging systems for each product group, and Table 5.3 shows the
packaging volume comparisons. The values from Tables 5.2 and 5.3 were combined to

create market basket 1 and 2 seen in Table 5.1 and Figure 5.1.

Table 5.1 Comparison of Market Basket 1 to Market Basket 2

Packaging  Packaging  Packaging Volume Volume Volume
Weight/ Weight/ Weight/ Packaging/  Packaging/ Packaging/
Product Manufacturer Standard Manufacturer  Standard Product

Weight Serving Use Serving Use Weight
g/g g/serving g/use cm’/serving  cm’/use cm’/g
Market Basket 1 2.1 82.3 72.6 96.4 87.8 24
Market Basket 2 11.9 1100.5 1104.2 724.7 656.8 9.8
Ratio of Market
Basket 2 to 5.7 13.4 15.2 7.5 7.5 4.1

Market Basket 1
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Figure 5.1 Comparison of Market Basket 1 to Market Basket 2
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Table 5.2 Least and Most Packaging Materials: Weight Comparisons

Market Basket 1 Market Basket 2
Least Packaging Material Most Packaging Material

Packaging  Packaging Packaging | Packaging Packaging Packaging
Weight/ Weight/ Weight/ Weight/ Weight/ Weight/
Product Manufacturer  Standard Product |Manufacturer Standard Product
Cate gory serving Use Weight serving Use Weight

g/serving  g/use g/g g/serving  gluse g/g

Baby Food 2.350 3.440  0.147 9.860 12.860  0.735
Baking Mix | 0.261 0.194  0.015 6.460 4516 0.143

Beer 16.000 16.205 0.045 | 267.698 254.187 0.702
Bread 0.499 0.589  0.017 0.573 0.633 0.018
Candy 2.430 1.191 0.064 6.524 3376  0.189
Cereal 0.727 0.624  0.023 17.474 14255 0.548
Cheese 0.322 0.286  0.011 55.080 57.503  1.848
Chips 0.962 0.593 0.034 7.732 4.761 0.272

Cleaners 2.932 2728  0.091 4.309 4.127  0.070
Cookies 0.675 0.402  0.017 5.192 8.196  0.273
Crackers 0.225 0374  0.015 2.402 3.764  0.151
Dinners 6.508 2.451 0.091 65970 19.809 0.184

Dishwashing

Detergent- - 2.889 0.052 - 3.204 0.057

Auto’
Dishwashing

Detergent- - 0.290 0.047 - 0.430 0.069
Hand'

Drink Mix 0.223 0.234  0.385 3.153 3.198  0.186
Eggs 1.304 1.646  0.023 4.042 5.028 0.070
Fruit 0.662 0.877  0.004 56.997 82.185 0.457
Gum’ 0.444 - 0.098 | 0.957 - 0.385

Hand Soap' - 0.043 0.021 - 1.170  0.234

Ice Cream 3.641 1.339  0.034 3.748 2452  0.053
Juices 4.362 1.339  0.018 80.096 79.680  0.332

Laundry 0.432 0.427  0.007 19.323  18.830 0.156

Detergent

Lunch Meat | 0.438 1.036  0.015 6.570 10461 0.110

Margarine’ | 0.650 - 0.045 1.803 - 0.121
Meat 1234 0366 0009 | 4273 2029 0.034
Milk 1.550 1307 0.007 | 22.768 17.612  0.095

Paper Towel | 0.035  0.077 0.015 | 0.151  0.180  0.099
Pasta 0.305  0.146  0.005 8380 3458  0.094

Pet Food' 1.369  0.022 35.157 0227

Poultry 0.309 0.219  0.003 1.443 1.050  0.017
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Shampoo 0.501 0.811 0.081 1.050 1.615 0.162
Soft Drink 6.419 6.461 0.027 | 232.797 231.510 0.965
Soup 1.955 1.675 0.059 | 105.177 93.276 0.454
Tissues 0.230 0.435 0.034 0.714 1.438 0.091
Toilet Paper 0.004 0.027 0.098 0.016 0.113 0.068
Tomato
Product? 0.895 - 0.052 1.305 - 0.074
Toothpaste 0.170 0.156 0.099 2.202 2.006 1.276
Tuna Fish 12.852 10640 0.181 47945 54.009 0.569
Vegetables 0.320 0.882 0.004 15.735 50.758 0.127
Water? 4.057 - 0.015 16.159 - 0.056
Yogurt 5.390 8.853 0.042 14.459 15.344  0.081
TOTALS 82.273 72.621 2.071 |1100.537 1104.180 11.852

! The packaging weight per manufacturer serving comparison was not done for the
dishwashing detergent, hand soap and pet food categories since no manufacturer
serving/use information was available on the packages.

2 The packaging weight per standard use comparison was not done for the gum,
margarine, tomato product and water categories. This is due to the product not having
nutritional value or being used as flavoring instead of as a source of nutrition. Detailed
information regarding standard use levels is presented in section 5.4.
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Table 5.3 Least and Most Packaging Materials: Volume Comparisons

Market Basket 1 Market Basket 2
Least Packaging Material Most Packaging Material
Volume Volume Volume Volume Volume Volume

Packaging/ Packaging/ Packaging/ | Packaging/ Packaging/ Packaging/
Product Manufacturer Standard Use  Product |Manufacturer Standard Product
Category serving Weight serving Use Weight

cm’/serving  cm’/use cm’g  |[cm’/serving cm’/use cm’/g

Baby Food 2.347 3.431 0.147 6.980 9.154 0.523
Baking Mix | 0.030 0.022 0.001 5.580 3.900 0.124

Beer 7.700 7.799 0.022 | 148.370 140.882 0.389
Bread 0.535 0.632 0.018 0.509 0.562 0.016
Candy 2.165 1.061 0.057 9.079 4.698 0.263
Cereal 2.639 2.265 0.083 20.114  16.409  0.629
Cheese 0.215 0.191 0.007 29.542 30.842  0.991
Chips 1.113 0.686 0.039 10.640  6.552 0.374

Cleaners 3.633 3.380 0.113 4.828 4.624 0.078
Cookies 1.431 0.427 0.018 12.545 19.803  0.680
Crackers 0.207 0.344 0.014 2.821 4.421 0.177
Dinners 7.099 2.673 0.099 69417 20.844 0.194

Dishwashing

Detergent- - 2.792 0.050 - 3.423 0.061

Auto’
Dishwashing

Detergent- - 0.219 0.035 - 0.257 0.042
Hand'

Drink Mix 0.209 0.220 0.361 1.651 1.674 0.097
Eggs 18.118  22.871 0.320 9.986 12423  0.174
Fruit 0.530 0.702 0.003 18.223  26.277  0.146
Gum? 0.359 - 0.079 1.070 - 0.385

Hand Soap' - 0.041 0.019 - 1.046 0.209

Ice Cream 4.248 1.562 0.040 4.662 3.050 0.066
Juices 4.398 4.370 0.018 38.808 38.604  0.161

Laundry 0.406 0.401 0.006 12.271 11958  0.099

Detergent

Lunch Meat | 0.373 0.881 0.013 6.884 10.960  0.115

Margarine’ 0.784 - 0.055 1.720 - 0.115
Meat 13.342 3.954 0.094 33.777 16.039  0.270
Milk 1.621 1.366 0.007 21.482 16.617  0.090

Paper Towel | 0.037 0.081 0.015 0.162 0.193 0.106
Pasta 0.582 0.278 0.010 6.316 2.606 0.071
Pet Food' 4278  0.069 5239  0.034

Poultry 0.348 0.246 0.004 11.733 8.536 0.136
Shampoo 0.387 0.626 0.063 1.109 1.706 0.171
Soft Drink 5.257 5.291 0.022 | 140.212 139.438 0.581
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Soup 1.798 1.540  0.055 | 33.749 29930 0.146
Tissues 0208 0393 0030 | 0904 1.821 0.116
Toilet Paper | 0.004  0.030  0.109 | 0.015  0.102  0.061
Tomato
Product’ 0.660 - 0.038 | 0.971 - 0.055
Toothpaste | 0219 0202  0.128 | 2385 2173  1.382
TunaFish | 3.020 2500  0.042 | 27.083 30.509 0.321
Vegetables | 0.334 0921  0.004 | 4472 14425 0.036
Water? 4.509 - 0.017 | 10.389 - 0.036
Yogurt 5524  9.073 0044 | 14274 15147  0.080

TOTALS 96.3890 87.749 2368 | 724.733 656.844 9.800

! The volume of packaging per manufacturer serving comparison was not done for the
dishwashing detergent, hand soap and pet food categories since no manufacturer
serving/use information was available on the packages.

>The volume of packaging per standard use comparison was not done for the gum,
margarine, tomato product and water categories. This is due to the product not having
nutritional value or being used as flavoring instead of as a source of nutrition. Detailed
information regarding standard use levels is presented in section 5.4.
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Table 5.4 provides a description of the packaging systems included in Tables 5.2
and 5.3. The packaging systems that most often appeared in market basket 1 included
paper/plastic/foil laminate pouches, single low-density polyethylene (LDPE) bags,
polyethylene terephthalate (PET) bottles, and plastic pouches. Market basket 2 was
primarily composed of packages that used multiple components in the packaging system.
These systems include paperboard cartons with internal plastic sealed bags, amber and
clear glass jars with paper labels, expanded polystyrene tray (PS) with plastic wrap, and
corrugated boxes with plastic/foil pouches inside.

Table 5.5 provides a comparison of market basket 1 to market basket 2 using the
packaging weight per standard use comparison. The packaging weight per standard use
comparison was selected for this table based on the belief that it was the most relevant
comparison used in the study, as previously mentioned. For the gum, margarine, tomato
product and water product categories the packaging weight per manufacturer serving
comparison was used. This was due to the packaging weight per standard use
comparison not being done for these categories. The reasoning for this varies depending
on the product group. The individual reasoning for each product groups affected in this

manner is discussed in section 5.2.
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Table 5.4 Packaging System Descriptions

Product [Market Basket 1: Market Basket 2:
Least Packaging Material Most Packaging Material
Group |Packaging Description Packaging Description
Baby Food (Paper/plastic/foil laminate pouch Clear glass jar, metal lid, paper label
Baking mix [Plastic pillow pouch rl:j:sglboard box, 2-piece steel can, plastic
Beer 6 aluminum cans, plastic ring holder  |Paperboard carton, 6 amber glass bottles
Bread LDPE plastic bag, inner plastic wrap [LDPE plastic bag, inner plastic wrap
Cand Plastic pillow pouch, foil wrap, paper |LDPE plastic bag, paperboard backing,
y cup plastic wraps
Cereal  |LDPE plastic bag 8 paperboard boxes, 8 plastic bags, outer
plastic wrap
Cheese  |Plastic pillow pouch gsl:zéguc jar, metal closure, inner plastic
Chips Plastic/paper laminate bag Paperboard tube, paper/plastic/foil seal,
HDPE plastic lid
Cleaners [HDPE plastic bottle HDPE bottle
Cookies |Plastic/foil laminate pillow pouch Paperboard carton, plastic/foil laminate
pouch, PS tray
Crackers |LDPE plastic bag Paperboard carton, plastic pouches
Di Paperboard carton, Plastic/foil/paper  [Paperboard carton, EPS tray, Paper tray,
inners . .
laminate pouch plastic wrap
Dish Soap, |\ 1 plastic bottle PET bottle
hand
Dish Soap, HDPE plastic bottle Paperboard box, plastic/foil laminate
auto outer wrap
Drink Mix |Plastic/foil laminate pouch l}:gt[;zrlzoard tube, HDPE lid, metal lid and
Eggs EPS foam carton Pulpboard carton
Fruit Plastic mesh bag, paper label Clear glass jar, metal lid
Gum Plastic outer bag, 4 plastic/foil wraps, [Paperboard sleeve, plastic blister pack,
paper gum wraps foil seal
Hand Soap |Plastic outer wrap, 3 plastic/foil Paperboard outer carton, PET plastic
laminate wraps bottle
Ice Cream |HDPE plastic tub Paperboard carton, plastic lid
Juice Paperboard tube, metal top and bottom |Clear glass bottle, metal cap
Laundry .
Detergent Plastic bag HDPE bottle
Lunch meat |LDPE plastic pouch Paperboard carton, plastic pouch
Margarine |Paperboard carton, 4 paper wraps HDPE plastic bottle
Meat EPS tray, plastic wrap EPS tray, plastic film cover, laminated
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Milk
Paper Towel
Pasta
Pet Food
Poultry
Shampoo
Soft Drink
Soup
Tissues

Toilet tissue
Tomato
Product

Toothpaste

Tuna Fish

Vegetables
Water
Yogurt

LDPE plastic pouch

LDPE plastic wrap
Plastic pillow pouch
Plastic/paper laminate bag
LDPE bag

PET bottle

PET bottle

Paper/plastic/foil laminate pouch
Plastic outer wrap, 8 plastic tissue

wraps
LDPE plastic wrap

PET bottle
Plastic self-standing tube

2-piece steel can, paper label

LDPE bag
HDPE plastic bottle

6 plastic cups, plastic/foil laminate seal

plastic film covering

6 HDPE pigmented bottles, plastic outer
wrapping

8 LDPE plastic wraps, outer plastic wrap
EPS tray, plastic wrap

2-piece steel can, paper label

EPS tray, plastic wrap

HDPE bottle

Paperboard carton, 6 clear glass bottles
Clear glass jar, metal cap, paper label
Paperboard box, plastic wrap

LDPE plastic wraps

Plastic bottle

Paperboard box, plastic molded pump
Paperboard carton, 3 PET cups, 3 2-piece
steel cans

2-piece steel can, paper label

Paperboard carton, 4 PET plastic bottles
PS tray, plastic/foil laminate seal
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Table 5.5 Comparison of Packaging Weight/Standard Use for Market Basket 1 & 2

Market Basket 1 Market Basket 2
Product Group Packaging Packaging Ratio
Weight/ Weight/
Standard Use Standard Use |Basket 2 to
g/use g/use Basket 1
Baby Food 3.440 12.860 3.74
Baking mix 0.194 4.516 23.28
Beer 16.205 254.187 15.69
Bread 0.589 0.633 1.07
Candy 1.191 3.376 2.83
Cereal 0.624 14.255 22.84
Cheese 0.286 57.503 201.06
Chips 0.593 4.761 8.03
Cleaners 2.728 4.127 1.51
Cookies 0.402 8.196 20.39
Crackers 0.374 3.764 10.06
Dinners 2451 19.809 8.08
Dish Soap, hand 0.290 3.204 11.05
Dish Soap, auto 2.889 0.430 0.15
Drink Mix 0.234 3.198 13.67
Eggs 1.646 5.028 3.05
Fruit 0.877 82.185 93.71
Gum' 0.444 0.957 2.16
Hand Soap 0.043 1.170 27.21
Ice Cream 1.339 2.452 1.83
Juice 4334 79.680 18.38
Laundry 0.427 18.830 44.10
Detergent
Lunch meat 1.036 10.461 10.10
Margarine' 0.650 1.803 2.77
Meat 0.366 2.029 5.54
Milk 1.307 17.612 13.48
Paper Towel 0.077 0.180 2.34
Pasta 0.146 3.458 23.68
Pet Food 1.369 35.157 25.68
Poultry 0.219 1.050 4.79
Shampoo 0.811 1.615 1.99
Soft Drink 6.461 231.510 35.83
Soup 1.675 93.276 55.69
Tissues 0.435 1.438 3.31
Toilet tissue 0.027 0.113 4.19
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Tomato Product’
Toothpaste
Tuna Fish
Vegetables
Water'
Yogurt

0.895
0.156
10.640
0.882
4.057
8.853

1.305
2.006
54.009
50.758
16.159
15.344

1.46
12.86
5.08
57.55
3.98
1.73

' The packaging weight per manufacturer serving comparison was used for these categories.

43



packagin,

are caleul.

basis refer
|
smallest v
Packagin
for this ¢
group.

E:
Packagin:
Comparis
This copy
§loup,
Sandarg
The Star
Produgy
‘hé des<
\he \'Oll
Yolum
liquig
am(“.ln



5.2 Individual Product Group Data:

The analysis of each product category is based upon weight and volume of
packaging materials. From these, weight per serving and volume of material per serving
are calculated based on the number of servings or uses in the container. The volume
basis refers to the volume of the solid packaging material that surrounds the product. The
smallest value of packaging weight per standard use represents the least amount of
packaging per amount of product for the product group being analyzed. The largest value
for this comparison signifies the most packaging material per amount of product for the
group.

Each product group is analyzed using six comparisons, three based on volume of
packaging material, and three based on packaging material weight. The first volume
comparison is the volume of packaging material per number of manufacturer servings.
This comparison uses the labeled number of servings or uses for each product in the
group. The second volume comparison is the volume of packaging per number of
standard uses. The standard use values are based upon 100 calories per serving for foods.
The standard use comparison for other product groups is based upon the amount of
product consumed per use. The comment section for this type of product group contains
the description of how the standard use was determined. The third volume comparison is
the volume of packaging material per gram of product. This comparison is based on the
volume of packaging material divided by the measured weight of the product. For
liquids, this comparison is based on the volume of packaging material divided by the
amount of liquid (ml). The first and second packaging weight comparisons are based on

the manufacturer serving and standard use, respectively. The third packaging weight
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comparison is packaging weight per product weight comparison. This comparison uses
the measured product weight in comparison to the packaging weight. For liquids, the
measured volume of product (ml) is compared to the packaging weight.

The comparisons for each data group are listed in Tables 5.6 — 5.45. The
discussion section for each product group includes a comment section describing the
product group.

The bold highlight in each data table indicates the product that used the least
packaging material per amount of product in the product group. The italicized data
indicates the product that used the most packaging material per amount of product in the
product group. Bar charts, figures 5.3 — 5.42 are also included to aid in the analysis of

the product/packaging comparisons.
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BABY FOOD:

The baby food product category consisted of 4 product/package systems. The
product group included dry and pre-mixed baby cereals. The standard use comparison
for the dry baby food products were based upon calorie information in a non-prepared
form. The standard use comparison for the prepared baby food is based upon calorie

information for prepared baby food.

Table 5.6 Baby Food Comparative Data

Product Volume Volume Volume Packaging Packaging Packaging
Number Packaging/ Packaging/ Packaging/ Weight/ Weight/ Weight/
manufacturer  Standard Use Product Product Manufacturer  Standard Use
serving Weight Weight serving
cm3/serving cm3/use cm3/g g/g g/serving g/use
69 3.182 5.192 0.208 0.164 2.505 4.088
70 3.413 5.730 0.229 0.201 2.990 5.020
133 6.980 9.154 0.523 0.735 9.806 12.860
146 2.347 3.431 0.147 0.147 2.350 3.440

Product 146 used the least packaging material in this product group. This
package consisted of a paper/plastic/foil laminate pouch. Product 133 used the most
packaging material in the product group. This package consisted of a clear glass jar with

a metal recloseable lid and a paper label.
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Figure 5.2 Baby Food Comparative Data
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BAKING MIX:

The baking mix product category consisted of 5 product/package systems. The
type of mix chosen for analysis was muffin mix. The calorie information, used as the
basis for the standard use comparison, was based upon calories of the baking mixes in a

non-prepared form.

Table 5.7 Baking Mix Comparative Data

Product Volume Volume Volume Packaging Packaging Packaging
Number  Packaging/ Packaging/ Packaging/ Weight/ Weight/ Weight/
Manufacturer  Standard Use Product Product Manufacturer  Standard Use
serving Weight Weight serving
cm3/serving cm3/use cm3/g g/g g/serving g/use
40 0.030 0.022 0.001 0.015 0.261 0.194
41 4.073 2.359 0.099 0.086 3.520 2.039
42 5.580 3.900 0.124 0.143 6.460 4.516
43 0.210 0.264 0.009 0.099 0.246 0.310
44 0.991 0.865 0.031 0.035 1.142 0.997

Product 40 used the least packaging material in the product group. The package
for this product consisted of a plastic pillow pouch sealed on the top and bottom with a
fin vertical seal. Product 42 used the most packaging material in the product group. This
package consisted of a paperboard outer box, a plastic pillow pouch containing the

muffin mix and a 2-piece steel can containing blueberry glaze.
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