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Wasting and Recycling Trends:
Conclusions from CRI’s 2008 Beverage Market Data Analysis

The Container Recycling Institute’s Beverage Market Fig. 1. Growth in Packaged Beverage*
Data Analysis (BMDA) tracks U.S. sales of carbonated Sales, 2000 to 2006
beveragesl; non-carbonated, non-alcoholic beveragesz;
and wine and spirits.” Three pronounced trends in
American beverage consumption and recycling patterns
have emerged since CRI’s first BMDA looked at year
2000 data: overall sales growth, non-carbonated sales
growth, and stagnating recycling rates—all of which lead
to increasing wasting. This paper will discuss all three.
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Growth of Packaged Beverage Sales

o]
Sales of traditional containers*--have grown 2000 2002 2005 2006
dramatically: from 182 billion units sold in 2000 t0 215 |« cjudes all rigid bottles and cans (except dairy
billion sold in 2006 (Figure 1 and Table A-1 in beverages). Excludes aseptics, cartons, and pouches.
Appendix A). Part of this 33-billion unit increase is due © Container Recycling Institute, 2008.
to U.S. population growth from 281 million people in

2000 to almost 300 million in 2006. Growth can also be attributed to increasing per capita
consumption. The average American drained the contents of 721 bottles and cans in 2006—a
startling 2 per person per day--compared to about 645 in 2000. Historic figures CRI has tracked
show per capita consumption of 319 in 1980, and an

Fig 2. Per Capita Beverage Sales, Recycling & estimated 254 in 1972 (Figure 2).
Wasting, 1970-2006

800 Non-carbonated beverage sales accounted for 95% of the

700 - ——=5old growth in total sales from 2000 to 2006. This growth can

600 - gaste;id be attributed to Americans’ search for beverages
= = Recycle

500 | perceived to be healthier than carbonated soft drinks—
whose sales have gone flat like day-old cola--and to the
increasing availability of non-carbonated drinks in
convenience stores, vending machines, non-food retailers

like sporting goods stores, and many other public places.
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0 The lion’s share of the non-carbonated sales

increase comes from PET (polyethylene terephthalate)
plastic water bottles. Almost 36 billion were sold in

© Container Recycling Institute, 2008.

! Defined as soft drinks (soda), sparkling water, and beer.

% Defined as still (non-carbonated) water, fruit juices and drinks (excluding frozen), energy drinks, sports drinks, and
ready-to-drink tea. Approximately 18 billion dairy beverages have been excluded from our analyses, but may be included
in future years.

3 Champagne, sparkling wine, and wine coolers are not included in reported data.

* Traditional beverage containers are defined as refillable and one-way glass bottles, PET and HDPE plastic bottles
(excluding milk jugs), steel (bi-metal) cans, and aluminum cans.
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billion a decade ago (Figure 3). 40
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The next biggest non-carbonated sellers &
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are fruit beverages: bottle and can sales
increased slightly from 7.3 to 7.8 billion 25 = ‘
from 2000 to 2006. Sales of ready-to- 20 add  had
drink tea in bottles and cans increased 15 -4 )&%
slightly, from 4.6 to 5.8 billion. Those o W N W
numbers are twice as large when non- 10 1 :
traditional containers are added in. Sales 5 |
of sports drinks rose by 3 billion during g | RER. el P bl B
the period, from 2.5 to 5.5 billion. Energy
drinks were little more than a novelty in 19961998 2000 2002 2OO4V 2006
2000 (160 million sold); by 2006 sales |~ Daieds domeste i waer kst lagss§ 1 alln
had reached almost 3 billion. © Container Recycling Institute, 2008

When non-traditional containers are

counted, 224 billion packaged beverages were sold in the U.S. in 2006, up from 190 billion in 2000
(Table A-2 in Appendix A). This equates to 750 bottles and cans sold per capita: more than three
times as much as the average person consumed in 1972 (254 units).

Market share by container type

Of these 224 billion beverage containers sold, the vast majority (96%, or 215.3 billion units) were
traditional bottles and cans. This figure is up 10 billion from bottle and can sales just one year

previously (205.7 billion sold in 2005). An
estimated 45% (102 billion ) were packaged in
aluminum cans; 17% (38 billion) were sold in one-
way, non-refillable glass bottles; 32% (72 billion)
were sold in PET plastic bottles; and 1% (3 billion)
were sold in HDPE (high density polyethylene)
plastic bottles. Only 4% (9 billion) were sold in
non-traditional packages, divided roughly equally
among aseptic multi-material drink boxes, gable-
top cartons, and foil pouches. Bi-metal (steel) cans
and refillable glass bottles together comprise less
than one half of 1% of the total beverage market.

As Figure 4 shows, sales growth of PET plastic
bottles since 2000 dwarfs the changes in the other
package types. Aluminum cans remain the largest
single package type, holding strong due to beer
sales, and to a slowing of the substitution of PET
for aluminum cans in the soft drink market.
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Fig. 4. Growth of Containers by Material, 2000 and
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Market share by beverage type

All three beverages suffered market losses to non-carbonated beverages.

68% of the 224 billion beverages sold in 2006 were carbonated (Table A-2, Appendix A):

Soft drinks lost market share from 48% in 2000 to 39% in 2006, although total sales
declined by less than 3 billion units (from 90.4 billion to 88 billion).

Beer lost 3 percentage points in market share, despite modest growth of 3.5 billion units
(from 59.5 billion to 63.3 billion). In 2006, beer comprised 28% of the beverage market.
Sparkling water remains at less than 1% of the market, with sales of about 1.5 billion.

Total sales of non-

carbonated beverages in all container types ballooned from 38.8 billion in 2000 — 20% of the market
— to 71.5 billion sold in 2006—32% of the market (Table A-2, Appendix A). While all non-
carbonated beverages saw some increase, the explosion in packaged beverage growth is in still
water. In 2006, sales of bottled water equaled all other non-carbonated beverages combined.

Domestic non-sparkling still water sales in sizes of 1 gallon and under went from 6% of the
total market in 2000 (11.7 billion) to 16% of the market in 2006 (35.8 billion sold).

Sports drinks comprised 1% of the market in 2000 (2.5 billion sold), and had doubled that to
2% of the market (5.5 billion) in 2006.

Fruit beverages made only slight gains in sales (15.5 billion sold in 2000, 16.4 billion in
2006), but declined from 8% to 7% in total market share.

Ready-to-drink tea also saw modest sales gains (4.8 billion in 2000, 6.1 billion in 2006),
and its market share held steady at 3%.

Energy drinks were a relatively new category, with sales of just under 3 billion units, or
about 1% of the total beverage market in 2006.

Wine and spirits sales grew modestly (4.1 billion in 2000, 4.8 billion in 2006), holding
steady at 2% of the total beverage market.

Market share by beverage and container type combined

Carbonated

soft  drinks in Fig. 5. Market Share by Beverage and Package, 2006

aluminum cans has held steady
as the single largest component
of the total beverage market in
2006 at 28% —63 billion units
sold (Figure 5). For the first
time, sales of PET plastic water
bottles and aluminum beer cans
are nearly tied with 15% market
share each: 35 billion water
bottles and 34 billion beer cans.
Beer in one-way glass bottles
comprised 13% of the market
(29 billion) and carbonated soft
drinks in PET bottles comprised
11% of the total market (24
billion sold) in 2006.
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Recycling and Wasting Trends, and Environmental Impacts

In 2006, two out of every three bottles and cans sold in the United States were not recycled. This
34% overall recycling rate is down from the overall rate of 41% in 2000, and down twenty
percentage points from the all-time high of 54% in 1992. From the late 1980’s until the mid-90’s,
recycling rates rose nationwide as curbside collection was instituted. By 2001, there were almost
10,000 curbside collection programs across the United States; the number then plateaued as local

budgetary  pressures constrained the

adoption of additional programs. This
reliance on local property taxes to fund
materials recovery has stagnated both
private sector recycling infrastructure 250
investments, and commitments to using

recycled content in  manufacturing. 200 4
Ironically, as access to curbside collection
increased throughout the late 90s, recycling 1501
rates for all three major beverage container
materials began to decline, and have 1004
continued to do so. This decline is due to
the increase in consumption of beverages
away from home, and in public places 0

where there are few available collection
outlets for recycling.

Fig. 6. Beverage Sales, Recycling & Wasting, 1986-2006
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In 1996, 86 billion bottles and cans were

wasted (i.e., not recycled) in the United States, up from 69 billion wasted a decade earlier (Figure 6).
By 2006, 141 billion of the 215 billion bottles and cans sold were wasted—almost 10 million tons of
wasted aluminum, plastic, and glass (Tables C-1 and C-2, Appendix C). Figure 7 shows the tonnage

of containers wasted from 1986-2006, by material.

Fig. 7. Beverage Containers Wasted: 1986 and 2006
(tons)
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Dairy beverages excluded. Glass bottles are not shown here due to differences in
scale. CRI estimates of glass wasting 1986 and 2006 were almost identical: 6.91
million and 6.96 million tons, respectively. See notes and sources in Appendix C.

© Container Recycling Institute, 2008

But the national overall figures do not tell
the whole story. There are significant
differences in recycling rates among
packaging types, and recycling rates vary by
collection method. The 11 U.S. states with
container deposit legislation’ (CDL), home
to 29% of the U.S. population, consistently
recycle containers that are covered under
their laws at rates between 66 — 96%. The 39
states without deposit programs (71% of the
population) average 35% recycling rates for
aluminum cans, 14% for PET plastic, and
12% for glass bottles. Only 3 out of the 11
deposit  states cover  non-carbonated
beverages in their laws, resulting in average
recycling rates for fizzy drinks that are 3-8
percentage points higher than the average

3 California, Connecticut, Delaware, Hawaii, lowa, Massachusetts, Maine, Michigan, New York, Oregon, and Vermont.

12/16/08  Wasting and Recycling Trends: Conclusions from CRI’s 2008 Beverage Market Data Analysis

p. 4 of 16



recycling rates for non-fizzy drinks (Table B-1,
Appendix B). The next section will provide Fig. 8. Aluminum, Plastic, and Glass Recycling Rates,
detail for each container type, including the 1986-2006

energy and greenhouse gas impacts of
America’s failure to recycle two thirds of all
beverage containers sold.

100%

Aluminum cans
80% +------------ - PET plastic bottles |-

== == (Glass bottles

Aluminum cans are the most-recycled major
container type in the United States, with a 45%
U.S. recycling rate (Figure 8). This rate is

60% -

down nine percentage points from the 54.5% 40% 7
aluminum can recycling rate in 2000, and it is
down twenty percentage points from the peak 20% -
of 65% in 1992. Using redemption data

reported by deposit states, CRI has estimated 0%
that the average aluminum can recycling rate in
the nation’s 11 states with deposit systems is
76%, and less than half that in the non-deposit © Container Recycling Institute, 2008.
states at only 35% (Table B-1, Appendix B).

Using electricity to process primary aluminum from bauxite ore is very energy-intensive, and also
results in the emissions of greenhouse gases. When cans are recycled, no electricity is required, and
huge energy savings are realized, while greenhouse gas emissions are dramatically reduced. In 2006,
673 thousand tons of aluminum cans were recycled nationwide, saving 139 trillion BTUs of energy:
an amount equivalent to the total residential energy consumption of about 1.5 million American
homes (Figure 8 and Table C-3, Appendix C). This recycling also avoided the emission of 2.7
million metric tons of carbon equivalent (MTCE) of greenhouse gases (Appendix E, Table E-3).

However, the environmental impacts from wasting 55% of the cans sold were even greater. Had the
815 thousand tons of wasted aluminum cans been recovered and made into new cans, the energy
saved by using recycled vs. virgin aluminum would have been the equivalent to 169 trillion Btus
(Appendix C Table C-4,). This amount is sufficient to supply the total energy needs of 1.8 million
American homes for a year (Figure 9 and Fig. 9. Energy Required to Replace Beverage
Table C-4, Appendix C). Had these 815 Containers, 2006 (number of U.S. households'
equivalent energy usage)
thousand tons of cans been recycled, an
estimated 3.2 million metric tons of carbon 2000000 | 1,776,179
equivalent (MTCE) of greenhouse gas
emissions would have been avoided—an
amount equivalent to taking over 2 million
cars off the road (Table E-4, Appendix E).
For a comparison of greenhouse gas impacts
of the different container materials, see
Figure 12 and Table E-4, Appendix E.
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the energ}f and greenhouse gas lmpaCts of Assumes 95 Mbtu per household per year. See further notes and
steel wasting were also comparatively low: sources in Appendix C.
35 billion Btus in replacement energy, © Container Recycling Institute, 2008

enough to supply the needs of about 364
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American homes for a year), and 826 MTCE of associated greenhouse emissions.

PET plastic bottles had a 23.5% recycling rate in 2006, compared to 24.8% in 2000. This rate is
down from a peak of 37.3% in 1995. Using data from selected container deposit states, CRI has
extrapolated that the nationwide recycling rate for non-carbonated beverages in PET bottles was
21.5%, and the rate for carbonated beverages was 27%. Estimated recycling rates in deposit and non-
deposit states are higher and lower, respectively (Table B-1, Appendix B).

An estimated 572 thousand tons of PET plastic beverage bottles were recycled nationwide in 2006,
saving the energy equivalent of 31 trillion BTUs (Table C-3, Appendix C), and avoiding 309
thousand MTCE of greenhouse gas emissions (Table E-3, Appendix E). More than three times as
much PET was wasted, however: almost 1.9 million tons. This is more than twice the amount of
aluminum cans wasted. Recycling these PET bottles instead of wasting them would have saved the
energy equivalent of 100 trillion Btus—an amount sufficient to supply the total energy needs of over
one million American homes for a year (Table C-4, Appendix C). Had these 1.9 million tons of
wasted PET bottles been recycled instead, an estimated 1 million MTCE of greenhouse gas
emissions would have been avoided--equivalent to taking almost 680 thousand cars off the road
(Table E-4, Appendix E).

HDPE plastic bottles were recycled at a reported 26.4% rate nationwide in 2006. This rate includes
pigmented and natural resin, and beverage and non-beverage containers. After adjusting for known
and estimated HDPE recycling rates in the three states where non-carbonated beverages are included
in deposit systems (California, Hawaii, and Maine)®. CRI derived an overall HDPE recycling rate of
21% in the remaining 47 states. An estimated 38 thousand tons of non-dairy HDPE beverage bottles
were recycled in 2006, saving the energy equivalent of 2 trillion BTUs (Table C-3, Appendix C),
and avoiding 18 thousand MTCE of greenhouse gas emissions (Table E-3, Appendix E).

Almost 4 times as much HDPE was wasted, however: 148 thousand tons--or 2.4 billion containers.’
Recycling the 2.4 billion non-dairy HDPE jugs instead would have saved the energy equivalent of
almost 8 trillion Btus: an amount sufficient to supply the total energy needs of 80 thousand
American homes for a year (Table C-4, Appendix C). An estimated 71 thousand MTCE of
greenhouse gas emissions were associated with replacing wasted non-dairy HDPE jugs with new
ones (Table E-4, Appendix E).

Glass was recycled at an average rate of 27.8% in 2006. According to the U.S. EPA. 30.7% of beer
and soft drinks bottles were recovered, and 15% of wine and liquor bottles were recovered. This
recycling saved the energy equivalent of 23 trillion BTUs (Table C-3, Appendix C), and avoided 214
thousand MTCE of greenhouse gas emissions (Table E-3, Appendix E).

CRI has calculated that almost 7 million tons of glass were wasted in 2006, squandering the energy
equivalent of about 60 trillion Btus: enough to to supply the needs of 631 thousand American homes
for a year (Table C-4, Appendix C). For the last twenty years, glass bottle wasting has fluctuated
between 6 and 7 million tons per year. About 560 thousand MTCE of greenhouse gasses are
associated with replacing these wasted bottles annually (Table E-4, Appendix E).

% No carbonated beverages are packaged in HDPE.

7 CRI does not include dairy products in its BMDA. However, it is instructive to note that the 6 billion HDPE milk jugs
sold in 2006 represent an additional 168 thousand wasted tons of HDPE. When non-beverage HDPE is included, total
HDPE wasting was about 1.3 million tons.
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Summary of Energy Impacts

Almost 10 million tons of containers were wasted in 2006. In replacing the 141 billion bottles and
cans that were wasted—Iandfilled and incinerated—with new containers made from virgin materials,
the energy equivalent of 336 trillion BTUs was consumed: enough to meet the total residential

energy needs of over 3.5 million American
homes (Table C-4, Appendix C). Almost 5
million tons of greenhouse gasses (MTCE)
were emitted in the process of replacing these
141 billion wasted bottles and cans with new
ones: a quantity equivalent to the emissions
generated by 3.3 million cars in one year
(Table E-4, Appendix E).

Although glass dwarfs the other container
materials in terms of tons wasted, it
accounted for only 18% of the total energy
impact of wasting beverage containers in the
U.S. in 2006. Aluminum cans accounted for
50% of the total energy used to replace
wasted containers, wasted PET bottles
accounted for 30% of the energy impacts, and
HDPE jug® wasting accounted for 2% of the
total energy impacts (Table C-4, Appendix
C). In terms of relative greenhouse gas
impacts, ending aluminum waste is even
more urgent: wasted aluminum accounted for
66% of total greenhouse gas impacts,
compared to 21% for PET and 11% for glass
(the proportional impact of HDPE and steel
was negligible) (Table E-4, Appendix E).

Although aluminum cans are the lightest of
the container types,’ they are also very
energy-intensive to produce: a close second
per container (just behind heavy HDPE jugs,
Figure 10)'°, and per ton (dwarfing all other
material types, Figure 11). Since the energy
required to produce aluminum from virgin
resources is so high, and the recycling rate
remains around 50%, aluminum beverage can

Fig. 10. Energy Required to Replace Beverage Containers,
2006 (BTUs/container)
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Fig. 11. Energy Required to Replace Beverage Containers, 2006
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8 Were dairy beverages included, the energy and greenhouse gas impacts of HDPE wasting would be three times as high

as it is today.

? Aluminum cans have an average weight of 34 cans per pound, compared to about 6 steel cans per pound, about 15 PET
bottles per pound, 8 HDPE jugs per pound, and roughly 2 glass bottles per pound.

10 When the amount of energy required to produce a ton of material (Figure 11) is divided by the number of containers
per ton of material (ie. container weight), the result is the energy required per container (Figure 10).
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wasting continues to exact a high environmental toll. Much the same can be said for PET bottles: the
benefits of producing a relatively lightweight container have been offset by skyrocketing sales,
extremely low recycling rates, and high energy requirements.

Although lightweighting gains have been made for all containers (more cans or bottles are now
produced per pound of material than was the case 20 years ago), these gains are negated by huge
increases in per capita consumption, total beverage sales increases, and shrinking recycling rates. All
of these factors lead to vastly more container material being wasted than ever before (Figure 8).

To realize meaningful energy savings and to reduce greenhouse gas emissions associated with
beverage consumption, beverage container recycling must dramatically increase across the country.
Assuming that American beverage consumption continues to follow current growth trends, and that
the beverage industry maintains something close to its current packaging mix, including its
marketing of single serve packages, it is increasingly important to implement systems for recovering
and recycling beverage containers.

Benefits from Implementing Deposit and Return Systems Across the United States

Since 1991, CRI has documented that container deposit legislation (CDL) that places a 5-10¢ deposit
on selected beverages, are the most effective form of recovering containers for recycling.!' Twenty-
nine percent of the U.S. population lives in the nation’s eleven deposit states where container
recycling rates range between 66% and 96%--compared to the 34% overall national average
recycling rate. Without these 11 deposit programs in place, the overall container recycling rate
would be much lower: perhaps as low as 15%
for PET and HDPE. 35% for aluminum cans Fig. 12. Greenhouse Gas Emissions from Replacing Wasted
i > Containers, 2006
and 15-20% for glass.

3,500,000 3,228,793
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system in place, achieving an 85% recycling |2 556,658
rate across the board (in contrast to today’s |& 500,000
overall recycling rate of 34%), significant |~ .
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reductions could be realized. Assuming an Cans Bottles Bottles

85% recycling rate across the board, the
additional quantities of material recovered
(over and above containers recovered in © Container Recycling Institute, 2008

See notes and sources in Appendix C.

H «The 10¢ Incentive to Recycle,” 4th Ed., by Jenny Gitlitz & Pat Franklin. Container Recycling Institute, July 2006.
2 1n our Beverage Market Data Analysis (for the U.S. and for all 50 states) CRI has referred to a deposit system that
includes carbonated and non-carbonated beverages as an Updated Bottle Bill (UBB), because beginning in 1971,
traditional deposit systems have only covered carbonated beverages. Maine and California both updated their deposit
systems to cover non-carbonated beverages, and Oregon’s law includes water as of January 2009. When Hawaii
implemented its new deposit law in January 2005, non-carbonated beverages were included from the start.
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2006) would be as follows: 592 thousand tons of additional aluminum, 995 tons of additional steel,
1.5 million tons of additional PET, 120 thousand tons of additional HDPE, and 5.5 million additional
tons of glass. Combined, this 7.7 million tons of additional recycling resulting from a nationwide
dime deposit would save the energy equivalent of over 256 trillion BTUs—an amount equivalent to
the annual residential energy consumption of 2.7 million American homes. Increased recycling of
aluminum, PET, and glass would account for 48%, 31%, and 19% of the total energy savings,
respectively (Table D-4, Appendix D).

This additional recycling would also prevent an estimated 3.7 million tons (MTCE) of greenhouse
gas emissions that now result from replacing wasted containers with brand new containers made
from virgin materials—an amount equivalent to taking about 2 and half million cars off the road.
Increased aluminum can recycling would account for 64% of this savings, and increased PET and
glass recycling would account for 22% and 12% of the reductions, respectively (Table F-4,
Appendix F).

Conclusion

Americans’ thirst for single-serving beverages appears to be unslaked, as sales growth has steadily
increased for more than three decades. In recent years, packaged beverage sales rose from 190
billion units in 2000 to 224 billion in 2006. The widespread adoption of bottled water beginning in
the mid-1990s has contributed most to rising per capita and total sales. While this sales growth has
been underway, the overall national container recycling rate declined from a peak of 54% in 1992, to
34% today. Together, these trends have contributed to the unabated waste of energy-intensive
aluminum and plastic, and to continued glass wasting. In 2006, 815 thousand tons of aluminum cans,
1.9 million tons of plastic bottles, and about 7 million tons of glass bottles were landfilled or
incinerated. The failure to recycle two out of every three containers sold in the United States has
broad environmental impacts, because bottles and cans that are wasted must be replaced with new
containers made from virgin materials whose extraction and processing requires more energy—and
generates more pollutants—than making containers from recycled material. Replacing the 141
billion containers wasted in 2006 (10 million tons of wasted material) with new containers made
from virgin materials required the energy equivalent of almost 340 trillion BTUs, and generated
about 5 million tons of greenhouse gas emissions.

Were a 10¢ container deposit adopted across the United States, the overall recycling rate would be
likely to increase from 34% to about 85%, resulting in the additional recycling of about 8 million
tons of bottles and cans. Under such a scenario, about 256 trillion BTUs of energy would be saved—
an amount equivalent to the annual consumption of 2.7 million American homes. Increased
recycling would also reduce greenhouse gas emissions by about 3.7 million tons (MTCE), which
would have the same impact as taking about 2.5 million average passenger vehicles off the road.

Other benefits of increased recycling include reduced pressures on landfills and incinerators; local
job creation in the recycling sector; and fewer injuries to people, domestic animals, and wildlife
from littered bottles and cans. Finally, a national deposit system would shift the burden of paying to
recycle ever-increasing quantities of discarded containers away from the municipal taxpayer, and
onto beverage producers and consumers.
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Appendix A: Sales by Beverage Type, 2000-2006

Table A-1. Beverage Sales in the U.S., 2000-2006 (Traditional Packaging Only)*

2000 2002 2005 2006
Beve rage Type bill@on market bill@on market bill@on market bill@on market
units share units share units share units share
1. Carbonated
Carbonated Soft Drinks 90.4  50% 88.6  48% 88.6 43% 88.0 41%
Beer 59.5  33% 59.7  32% 61.7  30% 633  29%
Domestic Sparkling Water: 1.2 1% 1.6 1% 1.4 1% 1.5 1%
1. Subtotal, carbonated 151.2 83% 1499 81% 151.7 74% 152.7 71%
2a. Non-carbonated, non-alcoholic
Domestic Non-Sparkling Water (i< gal) 11.7 6% 16.8 9% 298 15% 358  17%
Sports Drinks 2.5 1% 35 2% 4.8 2% 5.5 3%
Fruit Beverages 7.3 4% 7.9 4% 7.9 4% 7.8 4%
Ready-to-drink Tea 4.6 3% 35 2% 4.5 2% 5.8 3%
Energy Drinks* 0.2 0% 0.5 0% 1.8 1% 2.8 1%
2a. Subtotal, non carbonated, non-alcoholic 26.3 14% 32.2 17% 48.9  24% 57.8  27%
2b. Non-carbonated, alcoholic
Domestic Table Wine 2.2 1% 1.9 1% 2.6 1% 2.6 1%
Spirits (Liquor) 1.9 1% 2.0 1% 2.6 1% 2.2 1%
2b. Subtotal, Non-carbonated alcoholic 4.1 2% 4.1 2% 5.1 2% 4.8 2%
2. Subtotal, Non-carbonated 304 17% 36.3 19% 540 26% 62.6 29%
TOTAL| 181.6 100% 186.2 100% 205.7 100% 215.3 100%

* Bottles and cans. Does not include sales of non-traditional containers (aseptics, cartons, pouches).

© Container Recycling Institute, 2008.

Table A-2. Beverage Sales in the U.S., 2000-2006 (All Packaging Types Included)*

2000 2002 2005 2006
Beve rage Type bill@on market bill@on market bill@on market bill@on market
units share units share units share units share
1. Carbonated
Carbonated Soft Drinks 90.4  48% 88.6  46% 88.6 41% 88.0 39%
Beer 59.5  31% 59.7  31% 61.7  29% 63.3  28%
Domestic Sparkling Water: 1.2 1% 1.6 1% 1.4 1% 1.5 1%
1. Subtotal, carbonated 151.2 80% 1499 77% 151.7 71% 152.7 68%
2a. Non-carbonated, non-alcoholic
Domestic Non-Sparkling Water (< gal) 11.7 6% 16.8 9% 29.8  14% 358  16%
Sports Drinks 2.5 1% 3.6 2% 4.8 2% 5.5 2%
Fruit Beverages 15.5 8% 16.3 8% 16.9 8% 16.4 7%
Ready-to-drink Tea 4.8 3% 3.7 2% 4.7 2% 6.1 3%
Energy Drinks 0.2 0% 0.5 0% 1.8 1% 2.8 1%
2a. Subtotal, non carbonated, non-alcoholic** 34.7 18% 40.8  21% 58.1 27% 66.6 30%
2b. Non-carbonated, alcoholic
Domestic Table Wine 2.2 1% 1.9 1% 2.6 1% 2.6 1%
Spirits (Liquor) 1.9 1% 2.0 1% 2.2 1% 2.2 1%
2b. Subtotal, Non-carbonated alcoholic 4.1 2% 3.9 2% 4.7 2% 4.8 2%
2. Subtotal, Non-carbonated 38.8 20% 447 23% 62.8 29.3% 715 31.9%
TOTAL| 190.0 100% 194.6 100% 214.5 100% 224.2 100%

* Includes sales of bottles and cans, as well as non-traditional containers (aseptics, cartons, pouches).

© Container Recycling Institute, 2008.
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Appendix B. Recycling Rates by Class

Table. B-1. Year 2006 Recycling Rates in the United States
Beverage/ Package Aluminum cans PE&)Sllggtic Glass bottles rr-:—a(l)ttearli’as;s
Carbonated 78.7% 71.2% 72.7% 76.1%
11 Deposit States  |Non-carbonated 49.3% 35.2% 36.4% 36.9%
Average 75.8% 44.4% 63.6% 61.4%
Carbonated 35.1% 13.6% 12.4% 24.2%
39 Non-Deposit States |Non-carbonated 35.1% 13.6% 12.4% 24.2%
Average 35.1% 13.6% 12.4% 24.2%
Carbonated 45.4% 27.0% 29.4% 36.9%
U.S. Total/Average [Non-carbonated 42.1% 21.5% 21.4% 29.0%
Average 45.2% 23.5% 27.8% 34.7%

Notes and sources:

Methodology: CRI began with reported national recycling rates for the 5 beverage container types as described below, then derived
recycling rates by category (carbonated and non-carbonated, deposit states and non-deposit states) using known population figures and
derived sales figures for the 50 states, as well as known and estimated recycling rates in the 11 states with deposit systems. California
is the only state to report recycling data by container type. Massachusetts, New York, and Hawaii report overall recycling rates (not
broken down by container type). CRI assumed that the same rates applied for PET, aluminum, and glass. For MA and NY, we added
10% to the reported rates to account for estimated collection through curbside recycling programs (not included in deposit return data).
We assumed Connecticut and Vermont's rates were similar to rates in MA and NY due to their geographic proximity. State officials in
Oregon, lowa, Michigan and Maine provided CRI with estimates of redemption in those states. We assumed that Delaware's rates
were similar to that of MA and NY, and we used the national average for aluminum cans since cans are excluded from Delaware's
deposit system. Generally speaking, we assumed that non-carbonated beverages in deposit states where they are not covered by the
law were recycled at rates similar to those in non-deposit states.

Aluminum cans: The 2006 nationwide recycling rate reported by the Aluminum Association was 51.6%. This rate includes 7.5
billion imported scrap cans: beverage cans that were not consumed in the United States, and whose collection contributed to the
domestic recycling rates of foreign countries such as Mexico and Canada. Using the standard method for computing recycling rates
used by the U.S. Environmental Protection Agency, and using export and import data from the U.S. Department of Commerce for new
and scrap cans, CRI adjusts Aluminum Association data, thus deriving an overall 45.2% recycling rate. Because only 5% of all
aluminum cans contain non-carbonated beverages, there is only a small difference between the two rates.

Steel (Bi-metal) Cans: In the BMDA, CRI used the Steel Recycling Institute's 63% recycling rate for all beverages, all states. Only
0.025 % of the total beverage market is packaged in steel, and there are virtually no carbonated beverages packaged in steel anymore.
Since consumers are recycling the other major beverage container materials at much lower rates than 63%, it is likely that steel cans
are recovered mechanically by magnets at waste processing facilities rather than through consumer recycling programs.

PET plastic bottles: The American Chemistry Council (formerly the American Plastics Council) reported a U.S. PET recycling rate
of 23.5% in 2006. Up until 2004, the APC reported separate recycling rates for carbonated soft drinks and for “custom” PET bottles,
which included non-carbonated beverages such as water and juice, food such as ketchup, and non-food items such as shampoo.

HDPE: The American Chemistry Council (formerly the American Plastics Council) reported a U.S. HDPE combined recycling rate of
26.4% in 2006 (natural and pigmented HDPE). There are 3 deposit states that cover non-carbonated beverages including those
packaged in HDPE. California, with 14% of the nation's population, reported a 59% recycling rate for HDPE in 2006. Hawaii reported
an overall redemption rate of 68% for HDPE while Maine's overall rate was estimated by state officials at 83%. After adjusting for
these rates, CRI estimated an overall HDPE recycling rate in the remaining 47 states at 21%.

Glass bottles: CRI used the national glass recycling rates as reported by the U.S. EPA’s Office of Solid Waste and Emergency
Response. They reported that the 2006 recovery rate for beer and soft drink bottles (presumed to be carbonated) was 30.7%, and that
the rate for wine and liquor bottles (non-carbonated) was 15%. These figures were adjusted using known and estimated recycling rates
in the deposit states.
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Appendix C. Energy Impacts of Existing Recycling and Wasting (2006)

Table C-1. Beverage Container Sales, Recycling, and Wasting in the U.S., 2006 (billions of units)

Aluminum Steel PET HDPE Glass Total
Cans Cans bottles Bottles Bottles
Sold (billions) 101.9 0.1 71.9 3.0 38.6 215
Recycled 46.1 0.0 16.9 0.6 10.7 74
Wasted 55.8 0.0 55.0 24 27.8 141

Source: "2006 Beverage Market Data Analysis," The Container Recycling Institute, 2008. Sales derived from: "Beverage Packaging in the U.S.,
2007 Edition," Beverage Marketing Corp., December 2007; with additional data from BMC and the Beer Institute. See Appendix A for notes on
sources for U.S. average recycling rates. Wasting is sales minus recycling.

Table C-2. Beverage Container Sales, Recycling, and Wasting in the U.S., 2006 (tons)

2,000 Ibs/ton)

Aluminum  Steel PET HDPE Glass Total
Cans Cans bottles  Bottles Bottles
Sold| 1,488,744 4,608 2,440,800 186,742 9,638,516 | 13,759,411
Recycled| 673,393 2,922 572,400 38,459 2,680,285 3,967,459
Wasted| 815,352 1,687 1,868,400 148,283 6,958,230 9,791,952
Weight based on: containers produced per pound (a) 34 6 15 8 2 n/a
Containers produced per ton of material (= # of containers/Ib * 68,420 12,000 29,450 16,000 4,000 nla

Corporation data.

(a) Sources for containers/Ib: Aluminum: Aluminum Association. Steel, HDPE, glass: CRI estimates. PET: CRI estimate derived from NAPCOR
resin sales data (in millions of lbs, assuming 90% is beverage), divided by estimated sales (millions of units) derived from Beverage Marketing

Table C-3. Energy Saved by Recycling in 2006 (*'Existing Recycling'")*

Aluminum

Steel

PET

HDPE

Glass

Cans Cans bottles  Bottles Bottles Total
MBTu per ton (b)) 207 20 53 51 9 n/a
BTUs per container (c) 3,025 1,708 1,812 3,214 2,155 n/a
139 0 31 2 23 195
Energy saved through recycling in 2006 (trillion BTU),
Equivalent number of households' annual energy use (d)| 1,466,933 630 321,508 20,820 243,201 2,053,092

to produce containers from 100% recycled materials.

(c) =MBTu per ton divided by number of containers per ton.

(d) Average residential energy consumption in 2005:

95

(Mbtu/household)

* When a container is wasted--or landfilled--it must be "replaced" with a new container made from 100% virgin materials. The amount saved
through recycling is the difference between the amount of energy required to produce containers from 100% virgin materials and the amount required

(b) Source: Exhibit 7-8: Energy Consumed/Avoided for MSW Management Options Compared to Landfilling (Million Btu/Ton) in “Solid Waste

Management and Greenhouse Gases: A Life-Cycle Assessment of Emissions and Sinks.” 3rd Edition. U.S. Environmental Protection Agency, 2006.

Source of average residential energy consumption: Table US1. Total Energy Consumption, Expenditures, and Intensities, 2005. U.S. DoE, Energy
Information Administration. http:/www.eia.doe.gov/emeu/recs/recs2005/hc2005_tables/c&e/detailed_tables2005c&e.html

Table C-4. Energy Required to "'Replace" Wasted Containers* in 2006

Aluminum

Steel

PET

HDPE

Glass

Cans Cans bottles Bottles Bottles Total
MBTu per ton (b) 207 20 53 51 9 n/a
BTUs per container (c) 3,025 1,708 1,812 3,214 2,155 n/a
Energy required to replace wasted containers (trillion BTU) 169 0.035 100 7.6 60 336
Equivalent number of households' annual energy use (d)| 1,776,179 364 1,049,451 80,276 631,368 3,537,638
Proportion of total energy impact 50% 0% 30% 2% 18% 100%

(b, ¢, and d) See notes and sources in Table 5 above.
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Appendix D. Energy Savings from Additional Recycling with a National Deposit System

Table D-1. Hypothetical Recycling and Wasting* With National Deposit System (using 2006 sales figures) (billions of units)

Aluminum Steel PET HDPE Glass Total
Cans Cans bottles Bottles Bottles
Sold (billions) 101.9 0.1 71.9 3.0 38.6 215
Recycled 86.6 0.0 61.1 2.5 32.8 183
Wasted 15.3 0.0 10.8 0.4 5.8 32

Source: "2006 Beverage Market Data Analysis," The Container Recycling Institute, 2008. Sales derived from: "Beverage Packaging in the U.S., 2007 Edition,"
Beverage Marketing Corp., December 2007; with additional data from BMC and the Beer Institute. See Appendix A for notes on sources for U.S. average recycling
rates. Wasting is sales minus recycling.

* Hypothetical recycling and wasting quantities are based what would be recycled and wasted--hypothetically--if there was a national container deposit system with
a 10¢ deposit on all beverages, achieving an 85% across-the-board recycling rate. Year 2006 sales figures are used as the basis for the computation.

Table D-2. Hypothetical Recycling and Wasting* With National Deposit System (using 2006 sales figures) (tons)

Aluminum Steel PET HDPE Glass Total
Cans Cans bottles Bottles Bottles
Sold| 1,488,744 4,608 2,440,800 186,742 9,638,516 | 13,759,411
Recycled| 1,265433 3,917 2,074,680 158,731 8,192,738 | 11,695,499
Wasted| 223,312 691 366,120 28,011 1,445,777 2,063,912
Weight based on: containers produced per pound (a) 34 6 15 8 2 n/a
Containers P“’duccegnrt’aeirn?r‘; /{’bf ?;fggglu(; /fog 68420 12,000 29450 16,000 4,000 nla

(a) Sources for containers/lb: Aluminum: Aluminum Association. Steel, HDPE, glass: CRI estimates. PET: CRI estimate derived from NAPCOR resin sales data (in|
millions of 1bs, assuming 90% is beverage) divided by estimated sales (millions of units) derived from Beverage Marketing Corporation data.

* Hypothetical recycling and wasting quantities are based what would be recycled and wasted--hypothetically--if there was a national container deposit system with
a 10¢ deposit on all beverages, achieving an 85% across-the-board recycling rate. Year 2006 sales figures are used as the basis for the computation.

Table D-3. Hypothetical Energy Savings With a National Container Deposit System*

Aluminum  Steel PET HDPE Glass Total
Cans Cans bottles  Bottles Bottles
MBTu per ton (b) 207 20 53 51 9 n/a
Hypothetical energy savings with 85% recycling (trillion Btu) 262 0 111 8 71 451
Equivalent number of households' annual energy use (¢)| 2,756,645 845 1,165,315 85,932 743,383 4,752,120

* Hypothetical energy savings are those achieveable through an across-the-board 85% recycling rate.

(b) Source: Exhibit 7-8: Energy Consumed/Avoided for MSW Management Options Compared to Landfilling (Million Btu/Ton) in “Solid Waste Management and
Greenhouse Gases: A Life-Cycle Assessment of Emissions and Sinks.” 3rd Edition. U.S. Environmental Protection Agency, 2006.

(c) Average residential energy consumption in 2005:

95

(Mbtu/household)

Source of average residential energy consumption: Table USI. Total Energy Consumption, Expenditures, and Intensities, 2005. U.S. DoE, Energy Information
Administration. http://www.eia.doe.gov/emeu/recs/recs2005/hc2005_tables/c&e/detailed_tables2005c&e.htm

Table D-4. Additional Tons Recovered and Energy Saved With a National Container Deposit System™*

Aluminum Steel PET HDPE Glass Total
Cans Cans bottles Bottles Bottles
Additional tonnage recovered (=Table D-1 minus Table C-1) 592,040 995 1,502,280 120,272 5,512,453 7,728,040
Additional energy saved* over & above existing savings (trillion 123 0 80 6 48 256
BTU)
Equivalent number of households' annual energy use (d)] 1,289,713 215 843,807 65,111 500,183 2,699,028
Proportion of total additional savings 48% 0% 31% 2% 19% 100%

(d) Average residential energy consumption in 2005:

95

(Mbtu/household)

* "Additional" Energy Savings is the difference between existing energy savings (see Table C-3) and hypothetical energy savings (Table D-3) under
a national container deposit system achieving an 85% across-the-board recycling rate.
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Appendix E. Greenhouse Gas Emissions from Existing Recycling and Wasting (2006)

Table E-1. Beverage Container Sales, Recycling, and Wasting in the U.S., 2006 (billions of units)

Aluminum Steel PET HDPE Glass Total
Cans Cans bottles Bottles Bottles
Sold 101.9 0.1 71.9 3.0 38.6 215
Recycled 46.1 0.0 16.9 0.6 10.7 74
Wasted 55.8 0.0 55.0 2.4 27.8 141

average recycling rates. Wasting is sales minus recycling.

Source: "2006 Beverage Market Data Analysis," The Container Recycling Institute, 2008. Sales derived from: "Beverage Packaging in the U.S., 2007
Edition," Beverage Marketing Corp., December 2007; with additional data from BMC and the Beer Institute. See Appendix A for notes on sources for U.S.

Table E-2. Beverage Container Sales, Recycling, and Wasting in the U.S., 2006 (tons)

Aluminum Steel PET HDPE Glass Total
Cans Cans bottles Bottles Bottles
Containers produced per pound of material (a) 34 6 15 8 2 n/a
Containers produced per ton of ,T;fgggllg/ﬁg 68,420 12,000 29,450 16,000 4,000 nia
Sold| 1,488,744 4,608 2,440,800 186,742 9,638,516 13,759,411
Recycled| 673,393 2,922 572,400 38,459 2,680,285 3,967,459
Wasted 815,352 1,687 1,868,400 148,283 6,958,230 9,791,952

(a) Sources for containers/Ib: Aluminum: Aluminum Association. Steel, HDPE, glass: CRI estimates. PET: CRI estimate derived from NAPCOR resin sales
data (in millions of 1bs, assuming 90% is beverage) divided by estimated sales (millions of units) derived from Beverage Marketing Corporation data.

Table E-3. Greenhouse Gas Emissions Avoided* by Recycling in 2006 (*"Existing Recycling™)

Aluminum Steel PET HDPE Glass Total
Cans Cans bottles Bottles Bottles
Metric tons of carbon equivalent (MTCE) per ton (b) 3.96 0.49 0.54 0.48 0.08 n/a
Tons of material recycled in 2006 673,393 2,922 572,400 38,459 2,680,285 3,967,459
Greenhouse gases avoided through recycling (MTCE) 2,666,635 1,432 309,096 18,460 214,423 3,210,046

* When a container is wasted--or landfilled--it must be "replaced" with a new container made from 100% virgin materials. The amount of greenhouse gases
avoided through recycling is the difference in emissions from producing containers with 100% virgin materials versus 100% recycled materials.

(b) Derived from Exhibit 2-2: GHG Emissions from the Manufacture of Selected Materials (MTCE per ton of product) in "Solid Waste Management and
Greenhouse Gases: A Life-Cycle Assessment of Emissions and Sinks." 3rd Edition. U.S. Environmental Protection Agency, 2006.

Table E-4. Greenhouse Gases Emitted from ""Replacing® Wasted Containers*

Aluminum Steel PET HDPE Glass Total
Cans Cans bottles Bottles Bottles
Metric tons of carbon equivalent (MTCE) per ton (b), 3.96 0.49 0.54 0.48 0.08 n/a
Tons of material wasted in 2006 815,352 1,687 1,868,400 148,283 6,958,230 9,791,952
Greenhouse gas emissions due to wasting (MTCE)| 3,228,793 826 1,008,936 71,176 556,658 4,866,390
Number of cars' equivalent emissions (¢) | 2,166,975 555 677,138 47,769 373,596 3,266,033
Proportion of total greenhouse gas impact] 66% 0% 21% 1% 11% 100%

(b) See note b in Table E-4 above.

(c) Emissions from an average passenger car:

1.5

MTCE per year

* When a container is wasted--or landfilled--it must be "replaced" with a new container made from 100% virgin materials. The amount of greenhouse gases
emitted through "replacement” production is the difference in emissions from producing containers with 100% virgin materials vs. 100% recycled materials.

Source: Emission Facts: Greenhouse Gas Emissions from a Typical Passenger Vehicle, U.S. EPA: http://www.epa.gov/OMS/climate/420f05004.htm#key
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Appendix F. Avoided Greenhouse Gas Emissions from Additional Recycling with a National Deposit System

Table F-1. Hypothetical Recycling and Wasting* With National Deposit System (using 2006 sales figures) (billions of units)

MCans ™ Cans PETDOUES Eoifi  porties | oW

Sold (billions)| 1019 01 719 30 386 215
Recycled| 866 0.0 61.1 25 328 183
Wasted| 153 0.0 108 0.4 538 32

Table F-1 is identical to Table D-1, for convenience of the reader. Source: "2006 Beverage Market Data Analysis," The Container Recycling Institute, 2008.

Sales derived from: "Beverage Packaging in the U.S., 2007 Edition," Beverage Marketing Corp., December 2007; with additional data from BMC and the Beer
Institute. See Appendix A for notes on sources for U.S. average recycling rates. Wasting is sales minus recycling.

* Hypothetical recycling and wasting quantities are based what would be recycled and wasted--hypothetically--if there was a national container deposit system

with a 10¢ deposit on all beverages, achieving an 85% across-the-board recycling rate. Year 2006 sales figures are used as the basis for the computation.

Table F-2. Hypothetical Recycling and Wasting* With National Deposit System (using 2006 sales figures) (tons)

A" Cang PETbotles pRlS  potties | TOW
Sold| 1,488,744 4,608 2,440,800 186,742 9,638,516 | 13,759,411
Recycled| 1,265,433 3917 2,074,680 158,731 8,192,738 | 11,695,499
Wasted| 223,312 691 366,120 28,011 1,445,777 2,063,912
Weight based on: containers produced per pound (a) 34 6 15 8 2 n/a
Containers produced per ton of ?;fgggllg/fog 68,420 12,000 29450 16,000 4,000 nla

Table F-2 is identical to Table D-2, for convenience of the reader.

(a) Sources for containers/Ib: Aluminum: Aluminum Association. Steel, HDPE, glass: CRI estimates. PET: CRI estimate derived from NAPCOR resin sales data
(in millions of 1bs) divided by estimated sales (in millions of Ibs, assuming 90% is beverage) derived from Beverage Marketing Corporation data.

* Hypothetical recycling and wasting quantities are based what would be recycled and wasted--hypothetically--if there was a national container deposit system

with a 10¢ deposit on all beverages, achieving an 85% across-the-board recycling rate. Year 2006 sales figures are used as the basis for the computation.

Table F-3. Hypothetical Greenhouse Gas Emissions Avoided With a National Container Deposit System*

Aluminum Steel HDPE Glass
Cans Cans PET bottles Bottles Bottles Total
Metric tons of carbon equivalent (MTCE) per ton (b) 3.96 0.49 0.54 0.48 0.08 n/a
Hypothetical greenhouse gases avoided with 85% recycling] 5011.114 1.919 1.120.327 76.191 655.419 6.864.970
(MTCE) 2 b 9 bl 9 tl 9 ’ 1
Number of cars' equivalent emissions (c) [ 3,363,164 1,288 751,897 51,135 439,879 4,607,363

(c) Emissions from an average passenger car:

1.5

MTCE per year

* Hypothetical greenhouse gas emissions avoided are those achieveable through an across-the-board 85% recycling rate.

(b) Derived from Exhibit 2-2: GHG Emissions from the Manufacture of Selected Materials (MTCE per ton of product) in "Solid Waste Management and
Greenhouse Gases: A Life-Cycle Assessment of Emissions and Sinks." 3rd Edition. U.S. Environmental Protection Agency, 2006.

Source: Emission Facts: Greenhouse Gas Emissions from a Typical Passenger Vehicle, U.S. EPA: http://www.epa.gov/OMS/climate/420f05004.htm#tkey

Table F-4. Additional Greenhouse Gas Emissions Avoided with a National Container Deposit System *

MG Cans PETbOMeS ponc  gorties | To@
Additional tonnage recovered (=Table F-2 minus Table C-2| 592,040 995 1,502,280 120,272 5,512,453 7,728,040
Additional greenhouse gas emissions avoided® overand » 344 478 77 487.75 811,231 5773049 44099625 | 3,654,924
above existing avoidance (MTCE)[ =~ "™ > > > e
Number of cars' equivalent emissions (¢) | 1,573,476 327 544,450 38,745 295971 2,452,969
Proportion of total greenhouse gas impact 64% 0% 22% 2% 12% 100%

* "Additional" Greenhouse Gas Emissions Avoided is the difference between existing GHG avoidance (see Table E-3) and hypothetical GHG avoidance (Table
F-3) under a national container deposit system achieving an 85% across-the-board recycling rate.

(c) Emissions from an average passenger car: 1.5 MTCE per year
Source: Emission Facts: Greenhouse Gas Emissions from a Typical Passenger Vehicle, U.S. EPA: http://www.epa.gov/OMS/climate/420f05004.htm#key
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