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. CHAPTER 1
INTRODUCTION AND SUMMARY

The California Integrated .Waste Management Act of. 1989 (AB 939) requires. that cities and
counties divert 25% of their waste stream by 1995, and 50% by 2000. The explosive growth of
recycling programs that will need to_be put .into place is creating an equally explosive growth
of secondary materials looking for markets: an estimated 86% 'increase in paper recovery, 500%
mcrease in plastic, 240% increase in glass 50% increase in metals, and 1,800% increase in vard
waste.' ,

To deal with this massive volume of materials, the California Integrated Waste Management -
Board (Board) developed a Market Development Plan that identifies goals, strategies, and actions
for developing markets. In addition to this plan, the Board retained California Futures to identify
policy options that would serve to stimulate markets. The first report, Developing Sustainable
Markets for California’s Waste: Market-Based Policy Alternatives identifies 22 policy options.
This report presents a cost-benefit analysis of six of those 22 market development policy options.
In addition, we present a waste generation and diversion table estimating state waste generation
with and without these policies. The six policies which are analyzed, both with and without
tradable credits, are: ‘

| Impose manufacturer responsibility for 30% of the waste stream attributable to products
or packages they manufacture (Policy Option 5).°

L] Require beverage manufacturers to refill at least 15% of the bottles they sell (Policy
Option 17).
[ ] Require 80% recycled content in corrugated and boxboard (Policy Option 9).
] Require 30% recvcled content in printing and writing paper (Policy Option 10).
TLoe ’Require public agencnes to use 80% compost or muich from mumc:lpal solid waste (Policy
' Option l)
] Require 40% recycled content-in industrial containérs (patls, crates, cases, drums and

pallets) (Policy Option 16).

To estimate the costs and benefits of these policies, California Futures developed a model that
encompasses the following:

8 - Diversion impacts. How much material will the policy divert?

] Price and value of the diverted materials.” What is the value of the material that is
diverted?
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. Job related impacts. How many jobs will be created or lost as a direct result of the
policy? How many indirect jobs will be created or lost? What is the value of these jobs?

= The cost of collection. recycling, and processing. How much does it cost to collect and
process the material so that it is suitable for an end- user'7 How does this compare with
the avoided cost of land disposal?

= K Costs-to manufacturers. . What additional. costs, if any, will manufacturers in- the state
incur xf they are required to manufacturé products as specxﬁed in the policy?.

L Capital investment. What level of new.capital investment could the policy stimulate in
California? '
.  Administrative costs. How much will it cost the public and private sectors to implement

[

the policy?

u The net cost or benefit of the policy. Will the policy result in a net cost or a net benefit
to the state?
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HIGHLIGHTS OF THE ANALYSIS
u The most cost-¢ffective policies are the 15% refillable market share for glass and plastic, the
80% recvcled content in corrugated and boxboard policy, and the 30% recyvcled content in

" printing and writing paper policy.

L] The gréatest impact on diversion and markets will result from the manufacturer unhzanon
) fponctes and 1he 80% recycled content in corrugated and boxboard. : 1

. The greatest benefit per job créated results from the 80% public procurement of compost.

[ The highest cost per job - about S1 million - created occurs with the 40% recycled content
in plastic industrial containers. )

s The highest administrative costs occur with the manufacturer utilization policies.

L] The lowest administrative costs occur with the 30% recycled content in printing and writing
paper.

L] The manufacturer utilization policy becomes cost effective if plastic packaging is removed
Jrom ‘the regulated materials. It changes froim a net cost of 341 per ton to a net benefit of
S68 per ton. :

- ¢ . ’ ; . . - ; . .

. The refillable policy has the potential to create large net benefits, even if the refilling

percentage is increased.

a The 80% recycled content in corrugated and boxboard is both cost-effective and could create
a substantial impact on diversion and paper markets.

L The 30% recycled content in priniting and writing paper may have a greater impact on high-
grade paper markets out of California, where most of this paper is produced.

U The 80% public procurement of compost policy has the potential to be cost-effective in
theory, however this hingés on massive increases in the use of compost by public_agencies, -
essentially as an alternative to Iandf{lmg

L The 40% recycled content policy.in plastic indusirial containers is not cost-effective due to
the high cost of recycling plastic. If the cost of plastic recycling were about $200 per ton,
the policy could result in a net benefit.

EXPLANATION OF THE COST-BENEFIT MODEL

" The net cost or benefit of the policy sums the costs and beneﬁts of several of the categories listed
above, and provides a means of assessing and comparing the impacts of the policies. The net cost
or benefit is determined from the following formula:

‘
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Net Benefit (Cost) =
Value of materials diverted
~ Net value of indirect jobs created
- Ner cost of collection and recycling
- Total additional cost to end-users
- Public administrative.costs .
' - Private administrative costs.

A positive value for the net benefit or cost means that the policy results in a net benefit to the
state, while a negative value means that the policy results in a net cost to the state. A high value,
either negative or positive in any one of three key factors in the above equation, can serve to
drive the end result of the equation. These factors are: 1) the value of the materials, 2) the net

cost of recycling, and 3) the cost to end-users. In general, a net benefit will result when the value

of the materials diverted is high or when the net cost of collecting and recycling 1s negative. This

occurs when the value of avoided land disposal is greater than the cost of recycling. The policy -

. will, in general, result in a net cost when the cost of collection and recycling and/or the cost to
end-users is high. The other three factors in the above equation, the net value of jobs created,
public administrative costs, and private administrative costs, prove to be relatively minor
contributors to the net benefit or cost of the policy.

The net cost or benefit does not break down the costs and benefits to the different groups
impacted by the policy. Benefits and costs will accrue differently to each sector and for each
policv. For example, benefits related to avoided land disposal accrue to local governments and
rate pavers that would normally be disposing of the material and paying for new landfills in the
future. The cost to collect and recyvcle will be ‘incurred by local governments and private
recvclers. It mav be offset by the benefits these groups receive from the value of the matenal
diverted. The cost to the end-user will be bome directly by manufacturers that are impacted by
the policy, as will private administrative costs.

The model evaluates the impacts of these policies over a seven year peniod, from 1994 through
-2000. . A net cost or benefit is calculated for €ach year as-wel as for the seven year period.

|. Because low, mid, and high diversion and cost estimates are used for:several of the categories in-

the model, the net cost or benefit is presented as a range rather than a single number. For most
of the policies the mid-range figure represents the most realistic value given current conditions,
while the low and high represent the range of results that might occur if those conditions change.

The following table briefly describes the categories in the model. A full description of the model
and examples of the formulas used in the calculations is provided in 'Appendix A.
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. Category

Diversion from policy.

Value ‘of -material
diverted.

Collection and recycling
costs.

Value of avoided land
disposal.

Net collection and
recycling cost.

Cost to end-user ~

Jobs created or lost.

Net value of multiplier
jobs created (or lost)

California Futures

THE COST-BENEFIT MODEL -

Rationale

Defines the amount of material the

.policy will divert and/or for which

it will create markets.

Represents the current economic
value of the materials that are
being diverted.

Represents the cost of collecting

. and processing the material under

current conditions.

Represents the avoided cost of
landfilling the material. The level
1s based on 'the present value of a
new landfill in 2000, which is
estimated to cost $124 per ton.

This is the difference between the
collection and recycling cost and
avoided land disposal.

»

Represents the additional cost to
manufacturers (end-users) to use

the secondary .material in their

products as. compared ‘ to "virgin
materials.

Represents the total number of jobs
that result from the policy,
summing direct and indirect jobs
created and lost.

Represents the additional benefit
(or cost) to the state's economy of
multiplier (indirect) jobs created
(or lost) by the policy.

Comments

Provides basis for further

calculations in the model. If the
total . diversion is high, the model

will be more sensitive to changes in

;cost and benefit factors.

As long as the matenial has some
positive ‘value, this éntry shows a
positive benefit of the policy. A
high ‘value will generally result ina-
net benefit for the policy.

This is a cost of the policy. High
costs in this category can result in a
net, cost of the policy.

This represents a benefit that accrues
to local governments that no longer

“landfill the materal.

A positive value here means it costs
more to recycle the material than it
costs to landfill -- there is a net cost
to recycle. A negative value here
means that it costs less to recycle
than .1t does to landfill, and there is
a net benefit to recycling.

This 1s a direct cost of the policy.
For example, an industry might pay
more, on a per ton basis, to meet the

specifications of the policy. A high

cost in this category can result in a
net cost for the policy. v

This category is not directly
incorporated into the net ¢cost or
benefit of the policy. Net direct job
costs are -already accounted for in
the above categories. )

Equal to the number of jobs
multiplied by the average salary. If
there is net job creation, the value of
these jobs is a net benefit of the

policy.
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Capital investment -Represents  additional  capital This is notiincorporated directly into
investment in the state that occurs  the net benefit or cost of the policy:.
as a result of the policy.

Administrative costs Represents the additional cost to  This is a direct cost of the policy.
the public and private sectors to
implement the policy.

Net Benefit or (Cost) of Provides an overall indicator of the - A-positive value here means that the
the policy o impact of the policy and a means policy has a net benefit to the state,
of comparing the policies. a negative value means the policy
has a net cost to the state.

Cost or Benefit per ton Provides a means of comparing the A positive value means the policy

-diverted. impact of the policy on a perton Tesults in a benefit for every ton
basis. diverted, a negative value represents
a cost to the state for every ton

diverted.

Because many of the costs and benefits identified are estimates subject to vanation, the chief
value of this model is as a tool for comparing the likely direction and magnitude of market
development costs and impacts, and not as a reliable indicator of the precise costs and benefits
which would accrue from a specific policy. For example, the model can be properly used:

] To rank the six policies in approximate order of net cost and benefit, and to assess the
" magnitude and significance of costs and benefits.

u To estimate the magnitude of the policy's effect on supplies.
] To gain insights into the complex issue of job creation and net economic development.
- To identify the degree to which tradable credits may reduce the costs and enhance the

benefits of recycled content policy in general.

‘While it would be convenient to make policy 'décisjon§~simply based on these analyses, it is 4

important to note that the outcome of the analysis can be changed by relatively modest changes
in the assumptions in these models. Policies with large consumption levels - but small marginal
benefits, such as the corrugated and compost policies, are particularly vulnerable to change. The
net costs or benefits are extremely sensitive to relatively modest changes in figures in the model.
To assess the impacts of these changes, we did a sensitivity analysis for each of the policy
options. The results of these analyses are discussed in each chapter.

There are a number of impacts that a model such as the one developed here cannot quantify. The
analysis of each alternative also includes a discussion of these impacts. Qur aim in this analysis
1s not only to show the impacts of these policies, but to illustrate how the policies might actually
work. Often, particularly with market-based mechanisms, there is a gap in understanding between
the theory of the policy and its implementation. A clearer understanding of the practical impacts
of these policies is essential if they are to become more widely accepted policy tools. Below, we
identify some of the difficult-to-quantify impacts that are evaluated in this report.

’
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] Administrative requirements and feasibility. Because recvcled content credits are an
' untried policy, a better understanding of these issues is critical. General administrative
issues are summarized in Appendix B.

n Incentives to substitute materials (with both positive and negative impacts).
] Long-term product degradation or quality concerns due to repeated use of secondary
‘matenals. L .
. Equity concerns. The policy may favor one firm or category of firms over another, or

may favor one product at the expense of another. Whether or not this is equitable
depends on what conditions one is trying to make ‘equal.

u Market impacts. The policy may have market impacts other than those intended:

L] The impact and relationship to existing recycling infrastructure. No new solid waste
policy is implemented in a vacuum. We will examine how the policy relates to AB 939
and other policies. . "

a Practical and political feasibilitv. The political dvnamics that underlie each policy are
important, and will affect the development of legislation.

n Uncertainty concerns. One of the greatest barriers to new policies such as these is
uncertainty about the potential impacts. Here, we will attempt to identify areas of
uncertainty and assess potential outcomes.

SUMMARY OF CONCLUSIONS

The cost-benefit model in this report utilizes estimates of solid waste composition, diversion,
market prices, recvcling costs, and job creation. Detailed estimates used for job creation and loss,
particularlv in manufactuning, and capital investment, were not available. Therefore, the authors
- expect the conclusions below could be modified somewhat if more precise information were
available. With that caveat; the conclusions of this draft report are as follows: ’

RANKING OF POLICIES

Cost-Effectiveness '

The cost-benefit analysis results in the following ranking of the policy options in order.of cost-
effectiveness, based on the benefit or (cost) per ton of matenal diverted. The per ton benefit or
(cost) represents the marginal benefit of the policy per ton diverted, and thus is used for the
overall ranking. The range is due to different assumptions regarding the volume and value of the
material diverted by each policy.
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Table 1.1 RANKING BY COST-EFFECTIVENESS

Policy ! Rank : Low- $/ton | Mid- $/ton , High- $/ton

15% Refillable Plastic Containers | 1 (344) $1,013 : $1,171

15% Refillable Glass Containers P2 ' $261 : - $397 . $456

80% Corrugated and Paperboard 3 $13 . . $68 $115

30% Printing and Writing Paper ~ | 4 $53 ! $70 ! s101 |
| |80% Public Compost L 5 ($32)] ~ . s21.i ' . $281.

-|50% Packaging Utilization 6 | (341)| - :
Increasing Packaging Utilization 7 ($42)!
40% Plastic Industrial Containers 8 ($951)i - ($843)! ($733)

Chart 1.1 RANKING BY COST-EFFECTIVENESS
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The 15% refillable policy, which results in large benefits for the value of the material, is ranked
first in this analysis. - The plastic refilling policy could result in a benefit of over $1,000 per ton,
while the glass refilling could result in a benefit of over $400 per ton refilled. The corrugated
and boxboard policy results in a benefit of between $13 and $115 per ton diverted. The benefit
of the printing and writing paper policy at about the same level, ranging from $53 to $101 per
ton> Public agency compost use is the fifth ranked policy, with a net benefit of up to $28 per
ton. However, at the lower usage levels that exist today, the policy results in a net cost of $32
per ton.  Each of the manufacturer utilization policies® result in net costs of about $40 per ton.
As the follbwing_ two tables will illustrate, the utilization policies have a high net cost, but also
a high level of diversion. This is in contrast to the lowest ranked policy, 40% recycled content
in industrial containers, which has a high cost and low diversion. The result is a cost of up to
about $1000 per ton diverted. '

Total Net Benefit or (Cést)

Table 1-2 and Chart 1-2 show the total net benefit or (cost) of each policv over the seven vear
period of the analysis. This figure represents the sum of all the costs and benefits that accrue as.
a result of the policy. When total benefit is used-to rank the policies, the 80% recvcled content-
in corrugated ranks highest, with a benefit of between $130 million and $1.7 billion over seven
vears. The 30% recycled content in printing and writing paper ranks second in this case, with a
net benefit of between $136 million and $421 million. While these policies have a lower bénefit
per ton than the refilling options, the tonnage diverted, and thus the total net benefit, 1s greater. -

California Futures 1-9 41026A-1.005




Table 1.2 RANKING BY TOTAL BENEFIT OR (COST)
Policy . Total Cost Ranki Low- $Mill. = Mid- $ Mill. . High- $ Mili.
15% Refillable Plastic Containers | 5 ! ($2): $37 $42
15% Refillable Glass Containers 3 $43 $67 $80
80% -Corrugated and Boxboard | 1 } '$130 $861 $1,749
30% Printing and Writing Paper .2 i $136 $226 | $421
80% Public Compost - 4. ' . ($9)1 . $78 ; . $209
50% Packaging Utilization - % 7 [ | - (81.554)
Increasing Packaging Utilization 8 l ($2.030) _
40% Piastic Industrial Containers 6 ' ($527): ($584) ($609)
Chart 1.2 RANKING BY TOTAL BENEFIT OR (COST)
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The glass refilling policy ranks third with a net benefit of between $43 million and $80 million.
The plastic refilling policy, with its low diversion by weight, ranks fifth with a net benefit of up -
to $42 million. When lower value containers are used in the refilling mix, there may be a total
cost of $2 million for this policy. The fourth ranked policy, by total net benefit, is the compost

policy. The wide range, from a $9 million cost to a $209 million benefit, is due to different
assumpuons in the amount of compost utilized by public agencies. At low use levels the policy
results in a net cost, while at high use levels there'is a net benefit. The 40% recvcled content in
plastic.industrial containers policy has a net cost of between $500 million and $600 million. The
utilization policies result inthe highest total net cost, due in large part to the high cost of the
plastic packagmg segment. The total cost for the 50% utilization policy is about $1.5 billion, and
for the increasing utilization policy is $2 billion. -

.Diversion and Market Impacts

All of these policies, if implemented, would be operating within the larger framework of AB 939

diversion goals. Thus, it is useful to evaluate the potential impact on markets and diversion that | -

will result. Table 1-3 and Chart 1-3 summarize the total diversion impact over the seven year
period from 1994 to 2000. The model provides a range because a recycled content policy may
not necessarily provide markets for, or divert, the specified percentage of the material sold in the

" state. A material that.is manufactured primarily out of state, such as paper, may actually divert

far less than the specified percentage.

o
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Table 1.3 RANKING BY DIVERSION

®

; Diversion Rank: Low- tons

2 20,000,000

Policy Mid-tons High- tons (% AB 939 Div.
15% Refillable Plastic Containers 8 i 36,000 36.000! 36.000 0.01%
15% Refillable Glass Containers | 7 : 165,000 165,000 165,000 0.05%
80% Corrugated and Boxboard ! 3 10,160,000: 12,700,000. 15,240.,000! 4 %
30% Printing and Writing Paper | .5 2,560,000 3,200,000 4,160,000 1 %
{80% Public Compost i 4 295.,000i 3,743,000° 7,485,000} 1 %]
50% Packaging Utilization ;’ 2 P i 38,349,000 1 %)
Increasing Packaging Utilization 1 , | 48.453.0001 ~ 14 %]
40% Piastic industrial Containers 6 554.000! 693,000 831,000 0.22%
Chart 1.3 RANKING BY DIVERSION
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The manufacturer utilization policies result in the greatest diversion, and would have the greatest
impact on market demand for secondary material. California generates an estimated 10 million
tons of packaging waste annually, so a utilization policy of at least 50% will, if successful, create
markets for up to 5 million tons a year of secondary materials. Within the utilization policy,
corrugated and paperboard packaging, and glass containers contribute the largest share of the
packaging weight -- about 75% of the total. The corrugated and paperboard policy also results
in significant demand -- 12.7 million tons over the seven year period. The compost policy creates
the next hlghestpotemml demand for a material. The actual impact on volume of use of compost
bv public agencies is.questionable. While public. agencies could easily use this volume of
compost, it is doubtful that they will use this much compost given current economic conditions.
The printing and writing policy will create a demand for 3.2 million tons of material. The
remaining policies, for plastic industrial containers and 15% refillables have substantially lower
impact on the demand for secondary materials. The low number for the plastic policy does not
show, however, the relatively high demand for HDPE containers that this policv will create.

As emphasized in the first volume of our report to the Board, the recycled content policies we
developed were explicitly not intended to calibrate recyvcled content to market supply, and hence
consume an overwhelming share of the secondary materials expected to be generated through AB
939. Such an approach is vulnerable to the vagaries of supply projections, and even if accurate
would lead to the inefficient and high-cost use of secondary materials, since it would force them
to be diverted from local, inexpensive markets to mandated, less accessible ones, and since it
could produce a shortage of supply of secondary materials, potentially leading to price spikes
(good for collectors, but bad for end-users), cheating, and barriers to marketing. Some of these
impacts are discussed in another California Futures report, on the impact of processing fees and
market development payvments in the glass market.*

Rather than calibrating recycled content to match projected market supply, we selected levels of
recycled content which we believed would be sufficient to stimulate investments in secondary
materials end-use facilities and applications, based on the “critical mass” of demand needed to
stimulate such investments. Therefore, the relatively low direct market impacts produced by
these policies is not necessarily a sign that the selected content mandates are too low. Because

_-the policies may provide a jump-start to sécondary. material appllcatxons which are cost-effective
enough to grow in volume, the estimates above may.undeérstate the. xmpacts of the policies on

market development in the long-term.

Value of Material Diverted

The market value of the material diverted contributes to the net benefit of each policy. In the
case of the commodity materials, such as glass, plastic, corrugated, and paper, this value is the
market price of the material. For the refilling policy, the market value is the price of containers
that are being replaced by refilling. For compost, the market value is the price of other organic
materials that compost will be replacing. The mid-range value represents the current market pnce )
with a range pronded to account for possible price fluctuations.’ :
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Table 1.4 COMPARISON OF POLICIES
BY MARKET VALUE OF MATERIAL DIVERTED

i Policy | Value Rank | Low- $Mill. | Mid- $ Mill. : High- $ Mill.
15% Refillable Plastic i 7 i $29 $72 - $82
15% Refillable Glass Containers | 5 i $92 | . 8117 | $129
80% Corrugated and Boxboard | 3 | $254 |  $699 ' $991
30% Printing and Writing Paper | 4 i $205 $272 ; ' $374
[80% Public Compost 8 [ 81 | '$26 . $75
50% Packaging Utilization o 2 - ' $2,579 | - o
Increasing Packaging Utilization . | 1 P $3.271 1.
40% Plastic Industrial Containers 6 i $67 | $97 | $133

-Chart 1.4 COMPARISON OF POLICIES BY MARKET VALUE OF MATERIAL DIVERTED
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The manufacturer utilization policies divert the greatest value of matenal, in part because the
volume of material diverted is so high. The corrugated policy also results in a high market value
diverted. While the value per ton of printing and writing paper is higher than corrugated, the total
value is less because fewer tons are diverted. The glass refilling policy ranks fifth in this

category. Here, the value is based on the cost of beer and wine bottles. If a larger proportion |-

of wine bottles, which-have a higher value, are refilled, the total value of the materials would
increase. The plastic industrial container policy diverts material ranging in value from $67 million
to $133 million. The value of the material diverted by the plastic refilling policy is somewhat

lower, ranging from-$29 million to $82 million. The material. diverted by the compost policy has

the lowest value, ranging from $1 million to $75 million, depending on the volume used and the
price of the matenal.

fi

Net Benefit or (Cost) of Recycling

The net benefit or (cost) of recycling represents the difference between the costof collecting and
recycling the material and the cost of collecting and disposing of the material in a landfill. Every
ton of matenal that is diverted is one ton less that is landfilled. If the cost of recvcling is less
than the cost of landfilling, then there is a net benefit from recycling. If the cost of recycling 1s
greater than the cost of landfilling, then there is a net cost for recycling. Because the cost of
landfilling tends to increase over time, a policy may result in a net cost of recycling initially, but
a net benefit in. later years. Table 1.5 and Chart 1.5 below compare the total benefit or cost of
recycling over the seven vear period. These Charts do not take into account the value of the
material. -

3
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Ta‘bis 1.5 COMPARISON OF POLICIES .

BY NET (COST) OR BENEFIT OF RECYCLING

Policy Rank @ Low- SMill. Mid- $ Mill. : High- $ Mill.

15% Refillable Plastic 3 , $53 |

15% Refillable Glass Containers | 4- $38 | $42 ! $47
80% Corrugated and Boxboard I $534 | $668 | - $801

30% Printing and Writing Paper | 5 $2 | ©$3.1 . %4

80% Public Compost b2 . $6 | . 875 $149
50% Packaging Utilization o7 b (%2477 o

Increasing Packaging Utilization | - 8 : ($3,070) :
40% Plastic Industrial Containers | 6 ! (3372)] (3466) ($559)

O

Chart 1.5 COMPARISON OF POLICIES BY NET (COST) OR BENEFIT OF RECYCLING
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The corrugated policy results in the greatest net benefit in this category, ranging from $534
million to $800 million. Composting ranks second, with a benefit of between 36 "million and
$149 million. The wide range reflects the different assumptions on the quantity of matérial
utilized. The refilling policies rank third and fourth, with benefits ranging from 338 million to

.$53 million. Here, the cost of recycling igl'ass and plastic, rather than landfilling, i1s compared to

the cost of refilling. For the printing and writing policy, the benefit is small, between $2 million
and $4 million. The remaining policies result in a net cost of recycling. The high cost of recycling
plastic is the determining factor for the plastic industrial container and utilization policies. The
industrial container policy results in a net cost of between $372 million and $559 million, while
the utilization policies result in net costs of $2.5 billion and $3 billion over the seven year period.

Cost to End-Users

Each of these policies may result in some additional cost to manufacturers in order to comply
with the policy. For the paper policies and plastic industrial containers, these costs will occur
primarily due to capital investment that may be necessary in order to utilize secondary materials.
For the refilling policies, these numbers represent the net cost .of collecting and refilling, since
investment in washing equipment is already included in this cost. For the compost policy, this
represents the cost to public agencies of applying compost. For the manufacturer utilization
policies, this cost 1s based on our assumptions on the price of utilization credits and the quantities.
purchased at these prices. End-user costs are summarized in Table 1-6 and Chart 1-6.
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Table 1.6 COMPARISON OF POLICIES

BY COST TO END-USER
Policy ' i Rank : Low- $Mill. : Mid- $ Mill. . High- $ Miil.

15% Refillable Plastic P2 ($38) | ($42)i  (%47)

15% Refillable Glass Containers | 4 | i_ ($53)!

80% Corrugated and Boxboard 6 $0 ($462) ] ($616)

30% Printing and Writing Paper 5 + %0 - ($92) ~ ($3114)

80% Public Compost o1 o (82)] - ($15)! _($15)
1150% Packaging Utilization -~ i 7 ! : T ($1,262)) K

Increasing Packaging Utilization | 8 1 ($1.604)]

40% Plastic Industrial Containers 3

($14)! ($46)] ($52)

Chart 1.6 COMPARISON OF POLICIES BY COST TO END-USER
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Job Creati'on and Economic Development

There is much confusion about the relationship between recycling and net economic development.
All policies which require additional work can be shown to create jobs. However, overall
economic development is a function of wealth creation, not job creation. If a policy imposes new
costs on the private or public sector; it will divert financial resources awav from present and
potential uses, toward the fulfillment of the policy mandates. Thus, any new jobs created may -
be the result of Jobs-diminished in other areas. The result could be the. depletion rather than
- development of the local economy. ‘On the other hand if a policy creates or liberates value-added
activities which were stifled or misappropriated under the previous policy, such as by eliminating
a barrier to the use of a cheaper raw matenal or more efficient production process, then it will
unleash wealth which will be deployved throughout the economy, producing new jobs, increasmg
‘payrolls, and resulting in net economic growth,

In order to distinguish between gross and net job creation, and economic development, the
California Futures model attempts to look to both halves of the equation: jobs and wealth created
as a result of mandating recycled content and jobs and wealth displaced as a result of such
policies. : :

Our model. provides the following estimates of net jOb creation ‘and economic development ‘
resultmg from each of the six policies: .

Table i.? COMPARISON OF POLICIES
_BY JOB IMPACT -- 1994

Jobs Lost

O

Pohcy | JobRank | Jobs Created Net Jobs
15% Refillable Plastic ,i 5 390 10 380
~ |15% Refillable Glass Containers | - 4 6181} 207 .411f]
'[80% Corrugated and Boxboard 2 2,856 0 2,856(]
30% Printing and Writing Paper , 3 672 0 672 |
80% Public Compost 6 229 0 - 229
Packaging Utilization z R 11,281 4,644 6,637
40% Plastic Industrial Containers | 7 1,077 1,003 74
'Caliform'a Futures 41026A-1.005




Chart 1.7 COMPARISON OF POLICIES BY JOB IMPACT -- 1994
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Jobs created represent those new jobs resulting from collecting and processing the material, as
well as additional jobs -from such activities as applving compost and washing bottles. Indirect
jobs that are created as a result of these new jobs are also included. Jobs that are a direct result
of the policy still represent a net cost, and as such are not included as a benefit of the policy in
the cost-benefit model, but as a cost-incorporated into the cost of recvcling or processing the
material, or.in end-user costs. The indirect; or multiplier jobs created result in a net benefit to
the economy. See Appendix D for more detail on jobs in collection and processing.

Jobs are lost due to a -direct reduction’ such as fewer glass and plastic containers being
manufactured due to refilling, or indirectly. Those policies that result in .2 net cost to the state
'willalso result in a loss of jobs due to ageneral decline in the economy. -The plastic industnial
container and manufacturer utilization policies result in job loss due to thier net cost.
Even with this job loss, the utilization policies will result in 3,000 to 6,000 new jobs. The
corrugated policy, which also requires collection of large amounts of material, will result in
almost 3,000 new jobs. A policy for printing and writing paper could result-in about 670 new
jobs.” While the two refilling policies will result in some job loss in container manufacturing, they
will require about 800 new jobs to maintain and support the refilling infrastructure. The plastic
industrial container policy will result in a large number of new jobs to collect and process the
“additional volume of plastic, however, the job loss will be almost equal. :

Table 1-8 and Chart 1-8 provide a comparison of the benefit or cost of each job created. This
comparison can help clarify the contention, made above, that all new jobs are not necessarily good
jobs. The benefit or cost per job is the annual average benefit at the mid-level of the policy
“divided by the number of jobs created in the first vear. The one-year figure is used because in
most cases the number of jobs remains relatively constant. The compost policy results in the
greatest annual benefit per job -- $49,000. This is, however, at the mid-usage level, which is
more than ten times higher than the current level. The paper policy has a benefit per job of
$48,000, followed. in rank by the corrugated policy, at $43,000. The refilling policies result in
a benefit per job of $23,000 for glass and $14,000 for plastic. The remaining policies, however,
result in a net cost per job created. Because these policies result in a net cost to the state, the

. jobs that they create also come at a cost. For the utilization policies, each job.costs $33,000 or
$44,000 per.year. For the.plastic industrial container policy, the cost is tremendous. Because the
policy results’in a loss of jobs, and a high net cost, the cost per job created is over $1 million
annually.

In most cases, gains in manufacturing of secondary materials may be offset by losses in primary
industries, although this loss may occur out of California. Table 1-9 provides estimates on new
manufacturing jobs that may result in California if facilities site in the state to utilize secondary
materials collected as a result of these policies. These are best-case figures, based on a number
of sources, and assume that new facilities would choose to site in the state.” Other factors, such
as permitting, may make siting in California difficult for some manufacturing facilities, These
jobs do not include those where there are already existing facilities using recycled materials, such
as glass containers, aluminum, and some paper facilities. The wide ranges reflect differences in
manufacturing facilities.
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New facilities manufacturing products containing recycled papef have the potential to create a Q
large number of jobs, either in the recycled content policies, or the packaging utilization. Whether

these jobs occur in California depends heavily on permitting considerations. Manufacturing

materials from secondary plastic also has the potential to create a large number of jobs. The

composting and refilling policies are not likely to result in additional jobs beyond those shown

in Table 1-7. o

Table 1.8 COMPARISON OF POLICIES
BENEFIT OR (COST) PER JOB CREATED

Policy iJob Cost Rank| Ann. Ben. (Cost)$. Net Jobs $ PerJob
15% Refillable Plastic | 5 $5,285,714 380 $13,97
15% Refillable Glass Containers | 4 $9.571,429 411 $23,28: -
80% Corrugated and Boxboard | 3 $123,000,000 2,856 $43,067
30% Printing and Writing Paper | 2 $32,285,714 672 $48,044
80% Public Compost 1 $11,142,857 229 $48,659
50% Packaging Utilization 6 ($222,000,000) 6,637 ($33,449)
Increasing Packaging Utilization 7 i ($290,000,000) 6,637 ($43,694)
40% Plastic Industrial Containers ! 8 | ($83,428,571) 74|  ($1,127.413)

@
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Chart 1.8 COMPARISON OF POLICIES BENEFIT OR: ((COS‘T‘) PER JOB CREATED -
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Table 1.9 COMPARISON OF POLICIES |

POTENTIAL MANUFACTURING JOBS CREATED a >
Policy Tons Utilized Low Tons/Job High Tons per Job Range in Job3—,
80% Corrugated and Boxboard 1,270,000 300 1300 1,000 to 4.200
30% Printing and Writing Paper 457,000 250 2700 170 to 1,800
40% Plastic Industrial Container , 99,000 100 250 400 to 1,000
50% Packaging Utilization. e : |
' ) Plastic 731,400 100 - 250 , 3,000.t0 7,300
Alternative Glass 0 211,400- . 230 - .450 500 to 900
Paper and Paperboard Products 2,145,000 - 250 - 2700 800 to 8,600
Alternative Paper Products 300,000 105 370 800 to 2.900
Total for Utilization 5.000 to 19,700

Administrative Costs

The estimates of administrative costs for each policy are based on' staffing levels and costs of -
existing recycled content policies, the number of industries impacted, and the assumption that each
impacted industry will spend one person-day per month, on average, administering the policy.
We use the same cost per employee level for private industry as the state, $70,000 per year.
Based on these assumptions, the total administrative cost, over the seven year period, for the
printing and wnting paper is the lowest, at $8 million. The plastic industrial container, refilling,
and compost policies also have relatively low administrative costs, ranging from $11 million to
$15 million. The corrugated policy, which would impact about 9,000 firms, has substantially
higher costs of $242 million. For the utilization policies we assume that 20,000 firms will be
impacted, resulting in an administrative cost of $540 million.

O

Table 1.10 COMPARISON OF POLICIES
BY ADMINISTRATIVE COSTS
Policy i Admin. Rank| Public (Mill $) | Private (Mill $) | Total (Mill $) ¢
15% Refillable Plastic i 3 $1 $12 $13
15% Refillable Glass Containers I 3 | $1 : $12 $13
80% Corrugated and Boxboard i 6 $2 - $240 $242
30% Printing and Writing Paper ! 1 $1 $7 $8
80% Public Compost ! 5 $15 $0 - $15
50% Packaging Utilization ' 7 $5 $535 |- $540
Increasing Packaging Utilization 7 $5 $535 $540
[40% Piastic Industrial Containers | 2 $8 $3 $11

@,
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Chart 1.10 COMPARISON OF POLICIES BY ADM!N!STR—AT!_VE COSTS
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COsT SAVINGS FROM USE OF TRADABLE CREDITS

The model provides an indication of the cost savings which would result from the use of tradable
credits, as compared to implementing the same policy without such credits. The accuracy of
these savings estimates is dependent on'the implementation of a trading system which minimizes
the transaction costs of trading. If transactign costs are high, then credits may not be used, and
the costs of the system will be closer to the high estimate.

The savings from trading are primarily related to capital investment. The overall capital
expenditures will be less if only some manufacturers are required to make the capital investment
necessary to use secondary materials. The difference is most apparent in the refilling policies,
where we assume that only a few beverage manufacturers make the investment to refill, while a
policy without trading would require all beverage manufacturers to invest. For the corrugated
policy, trading means that firms can manufacture or purchase credits for the secondary paper use,
whichever is cheaper. Then, when a manufacturer that is using virgin feedstock is ready to
purchase new equipment, the policy might induce them to purchase equipment that will allow use

of secondary pulp. Since compost is not an essential commodity for public agencies, they are "

more likely to simply not use it, and avoid the policy, than to conduct trades.

The potential savings through trading credits varies with each policy, and depends on'the level
of existing and. future investment necessary to meet the standard. Table 1-11 and Chart 1-11
illustrate potential-savings through trading. The savings achieved through trading could range in
value up to the figures illustrated in Chart 1-11. These figures are based on industry averages and
tvpical investments necessary to meet the requirements. The refilling policies will require some
initial investment in washing equipment, particularly for plastic refilling. The number of firms
that would need to invest in equipment, and thus the level of investment, is substantially less
without trading. .

For plastic containers, the savings potential is about $77 million, or over $2,000 per ton of plastic
diverted. For glass, the savings is about $15 million, or $90 per ton. The corrugated and printing
and writing policies could potentially be met with no additional investment, at least in California.

| The more likely level of investment with trading would be somewhere between zero and the mid- -

‘range figures, which assumes’ that half of the appropriate manufacturers invest in new equipment.
The high end figure, with trading, assumes that all manufacturers must invest in new equipment.
The maximum potential savings for the corrugated policy is over $600 million, however actual
savings are likely to be somewhat lower. For the pnnting and writing policy, the maximum
savings are almost $140 million, or $43 per ton. ‘Again, actual savings may be less.

Our estimates of capital investment for the packaging utilization policy includes investments in
paper utilization and plastic processing and manufacturing. We assume that no additional
investment would be necessary for aluminum, steel, or glass in order to meet the ‘utilization
requirement. Trading will result in savings of about $1 billion, or $24 per ton diverted. The 40%
utilization in plastic industrial containers policy will require investment in plastic processing with
or without trading. If trading is included, potential savings could reach up to $48 million, or $69
per ton. : '
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While trading can potentially add overall efficiency to the program, it may also change the
appropriate recycled content level. As illustrated in the examples in Appendix B, a market plaver
with high production and recycled content levels can meet the entire standard alone. The result
would be no new diversion through the policy. The content level should achieve the increased
investment in recycling infrastructure that the policy is intended to stimulate. For any given
policy, the content level that will achieve this investment with trading is higher than the content
level \\"“ithout. It does not appear that any of these policies will result in a single dominant firm
trading credits. : : . T R

In the chapters that follow we provide a detailed analysis of six market development policies
involving recyvcled content, trading, and utilization. The appendices-to this report provide a
detailed description of the cost-benefit model, and in depth discussions of recycled content and
tradable credits, agriculture compost development, and jobs created in recycling.
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Table 1.11 COMPARISON OF POLICIES

CAPITAL INVESTMENT WITH AND WITHOUT TRADING CREDITS

()

Capital Investment - Million $ Mid- Range Maximum
. Policy with Trading Mid-Range. Without Trading Tons diverted Savings per Ton |
15% Refillab'le Plastic . $3.99 $81.00 36,000 $2.139
15% Refillable Glass Containers - §5.23 $19.88 165,000 $89
80% Corrugated and Boxboard ~ $0.00 $462.02 ' $616.03 12,700,000 $49
30% Printing and Writing Paper $0.00 $68.73 $137.45 3,200,000 $43
150% Packaging Utilization "$91.53 - 5556:_3‘6 ' C $1.021.17 38,349,000 $24
140% Plastic Industrial Containers $10.63 " $34.38 $58.12 693,000 $69

Chart 1.11 CQMi’ARISON OF POLICIES, SAVINGS WITH TRADING CREDITS
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1. Community Environmental Council, et al, Sonoma County Secondary Materials Markets Study.
June 1991.

2. Policy Option numbers refer to the Caltforma Futures report Developmg Sustainable Markets
Sfor Callforma s Waste Alarket-Based Policy Altermmves

3. Even though the mid-range -benefit for the -printing and writing policy is higher than for
corrugated, we rank the corrugated policy ahead. This relatively small difference is
indistinguishable given the assumptions in the models, and we feel that given the overall impacts,
the corrugated policy merits a higher rank.

4. We analvze two utilization policies in this report. One requires 50% utilization of packaging
weight by manufacturers, and the other requires an increasing rate of utilization. The second
policy starts at 50% in 1994 and 1993, is 60% in 1996 and 1997, 70% in 1998 and 1999, and
80% in 2000 and thereafter. ‘

5. California’s Glass Markets: The Impacts of R'ecycled Content, Processing Fees, and Market
Development Payments, by Wendy Pratt and William Shireman, for California Department of
Conservation, May 1992.

6. Except in the case of the refilling and compost policies, where the range represents the value
of different materials or containers.

7. References for these estimates include: Brenda Platt and David Morris, The Economic Benéfits
of Recycling, Institute for Local Self Reliance, Washington DC, January 1993; Robin F.
Ingenthron, Value Added by Recycling Industries in Massachusetts, Massachusetts Department
of Environmental Protection, Boston, July 1992; Meg Lynch, "Creating Jobs from Recycling,”
Resource Recycling, December 1992, p.60; Samuel I. Doctors, "Integrated Waste Management
Project Phase II Interim Reporl " California State Hayward for CIWMB, November 1992;

“Western Siates Glass Recvclmg Fact Sheer June 1992; "U.S. Bureau of the Census," Statistical

Abstract of the United States: 1992, Washmgton -DC, 1992; and personal communications with
Jeff Walch, Green Bay Packaging, June 10, 1993 and Caroline McGreevy James River, June 11,
1993
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CHAPTER 2
MANUFACTURING RESPONSIBILITY
FOR 50% OF THEIR WASTESTREAM

INTRODUCTION °

In the wake of Germany's "green dot” packaging requirements, a movement has begun to establish
a similar program of manufacturer responsibility for packages sold in the United States. This
movement has taken the form of legislation (federal S 976 as part of the 1992 proposed Resource
Conservation and Recovery Act (RCRA) amendments) and serious policy discussions at such
forums as the Recycling Advisory Committee’s (RAC) Market Development Committee, and the |
Board's Emerging Market Development Options Workshop. This process is expected to result in
the introduction of new packaging legislation at both the federal and state levels.

The movement represents a step bevond specific packaging mandates, and is intended to merely
assign legal responsibility for packaging to its manufacturer. How this responsibility is assigned '
is the primary focus of policy discussions relating to manufacturer responsibility. The RAC
committee has been discussing and evaluating eight "manufacturer responsxblhty options: virgin
materials tax, packaging tax, minimum content standards, utilization requirements, manufacturer
responsibility, shared résponsibility, packaging stewardship, and a national secondary materials
utilization trust fund.'

This analysis does not attempt to further discuss and evaluate the merits and demerits of the
manufacturer responsibility options that have been proposed. Our approach, instead, is to analyze,
in depth, the impacts of one manufacturer utilization policy. While the analysis must be based
on a number of assumptions on the design and implementation of the policy, such an analysis can
proude insight into the impacts of this and similar policies.
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In order to conduct a detailed analysis of the manufacturer utilization approach, we first had to
define what that approach was. We chose to examine a policy similar to that proposed in S 976
and being discussed by Californians Against Waste for introduction into the 1993 legislative
session. Within the framework of manufacturer responsibility options, this policy allows
manufacturers maximum flexibility in meeting the utilization rates, and minimizes involvement
at the state level. The policy transfers a portion of waste management costs to industry, and

allows manufacturers to choose the least cost method of doing so. It also creates strong incentives
to source reduce. With a 50% utilization requirement, every ton of packaging that is source
reduced is a half ton less that the firm is responsible for. In addition, the policy can stimulate
markets for secondary matenials. Under this policy:
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Manufacturers would be responsible for utilizing, or showing that someone utilized, an
amount of material equivalent to 50% or more of the primary and secondary packaging
they sell in the state. Utilization would be material-specific: aluminum must be utilized
for aluminum, glass for glass, etc. Paper and plastic utilization would be matenal

specific, not resin or grade specific.

We analyze two different scenarios: one that set the utilization rate at 50%, and éne that
increases the rate, starting at 50% for 1994 and 1995, 60% 1n 1996 and 1997, 70% in
1998 and 1999, and finally 80% in 2000 and thereafter.

Six packaging materials are included in the analysis: aluminum, glass, plastic, corrugated
and paperboard, other paper packaging, and steel. A utilization rate policy could also be
applied to wood packaging and non-durable goods such as newspaper and printing and
writing ‘paper:

Manufacturers could utilize the matenal in a number of ways, including recvcled content,

refilling or reuse, alternative uses; or purchasing utilization credits from another end-user.

Manufacturers would report their credit trades to the state. However, the state would not .

be directly involved in the trades, except possibly to provide information on potential

trades.

End-users would certifv with the state. Once certified, they would be able to earn or sell
utilization credits to manufacturers. In order to simplifv reporting and to increase the
impact on secondary markets in the state, only end-users in the state would be allowed
to sell credits. For example, a paper manufacturer with 80 percent recycled content in
Canada could not sell credits to manufacturers in California. A fiberglass manufacturer
in California could sell credits to a glass container manufacturer.

Out-of-state manufacturers that utilized recyvcled content in their packaging could count
that toward their own utilization requirement, but they could not trade excess. credits for

any amount above 50.percent. In-state manufacturers could trade their excess credits.

This would - stimulate markets for secondary matenals in California, and create an

incentive for manufacturers using secondary matenals to site in the state.

If utilization credits were not available, manufacturers could purchase disposal credits
from the state, at the estimated avoided cost of disposal. While in our cost benefit
models we use an estimate of total avoided disposal cost of $78-$124 from 1994 to 2000,
we use $160 per ton as the estimated state fee for utilization credits, since this number,
derived from estimates in a report of the World Resources Institute, more closely reflects
anticipated legislative language. Thus, if it cost more than $160 a ton to recycle and

utilize a matenal, landfill credits would be purchased instead. The revenues from state |-

sale of credits would be used for economic development programs.
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HIGHLIGHTS OF THE ANALYSIS . :

] The utilization policies analyzed have a cost per ton of $41 for the 50% policy and S;I."for |
the increasing utilization policy.

L] The total net cost, over the seven years of the analysis, is $1.5 billion for the 50% policy and
S2 billion for the increasing utilization policy. ’

] These policies result in significant diversion. The 50% policy would divert-38 million tons of
packaging waste over seven years, while the increasing rate policy would divert 48 million
tons. The policies would divert 11% and 14% of the state's waste stream. ‘

L Over 75% of the diversion impact of this policy results from the diversion of corrugated and
paperboard and glass packaging. '

a Collecting and processing this volume of packaging will create approximately 11,000 jobs.
Because the policy results in a net cost 1o the state, there will also be a loss of about 4,500
jobs.

. The 6,600 net jobs resulting from the 50% policy have an annual cost to the state of

$33.000. The jobs created by the increasing rate policy have a cost to the state of $44,000.

u The net cost of this policy is driven by the high cost of recycling plastic. If plastic was
removed from the utilization requirement, the policy would result in a net benefit of S68 per §
ton for the 50% policy and $70 per ton for the increasing utilization policy. Q

GENERATION AND DIVERSION O? PACKAGING WASTE

Packaging waste accounts for about one-quarter to one-third of the municipal waste stream. Table
2-1 summanzes packaging generation from the EPA Waste Characterization Update for 1990.
Cahfomxas share, based on GDP is 8.5 mxlhon tons.
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Tablé 1.1 Generation of Packaging Waste

Material . US (Mill. Tons) California Tons 50% Utilization
Glass : 11.91 1,570,800 785,400
' Beer, Soda: - 5.7 752,400 376,200
Wine, Liquor ! 2.1! 277,200¢ 138.600
Food, Other! 4.1] 541,200 270,600
“{Steel - 2.9] 382,800 191,400
Beer, Soda| 0.1 13,200 6,600
Food, other Cansi| 2.5] .330,000! 165,000
Other| 0.2} 26,400] 13,200
Aluminum ] 1.9 250,800 125,400
Beer, Sodai 1.6 211,200 105,600
Other Cans| Negligible , !
Foil, Closures | "~ 0.3 39,600 19,800
Paper and Paperboard I 32.6] 4,303,200 2,151,600]
Corrugated i 23.9 3,154,800 1,577,400
Milk Cartons 0.5 66,000 33,000
Folding Cartons 4.3 567,600 283,800
Other Paperboard | 0.3 39,600 19,800
Bags and Sacks 2:4 316,800 158,400
, Wrapping Papers 0.1 13,200 6,600
Other Paper Packaging 1.0 132,000 66,000
|Plastics % 7.01 924,000 462,000
Soft Drink Bottles 0.4 52,800} -+ 26,400
' "Milk Bottles - 0:4! -~ 52,800 26,400f
Other Containers 1.8 237,600 118,800
Bags and Sacks 0.9] 118,800 59,400}
, - Wraps 1.5 198,000 99,000
Other Plastic Packaging 1.91 250,800 125,400
|Piastic recycling ' 0.3] 39,600
Wood Packaging i 7.9] 1,042,800 521,400
Other Packaging | 0.2] 26,400 13,200
|Total Container Packaging| 19.2] 2,534,400| 1,267,200
Total Non-Container ] 45.2] 5,966,400 2,983,200
Total Packaging ! 64.4 8,500,800/ 4,250,400
5/3/93

California Futures
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California generation and diversion estimates for each of the six packaging categories are in Table
2-2. These figures are based on material specific sales and industrv trends, and are more
representative of generation in California than Table 2-1. Over 75% of the packaging generated
by weight is corrugated and paperboard and glass. The other four categories each contribute
between 2% and 13% to the total. Total packaging generation is estimated to be between 10

million and 12 million tons annually between 1994 and 2000. Assuming thatthe utilization."

requlrements were met, the 50% policy would divert 11% of the state's waste, and the i mcreasmg
policy would divert up 10" 18% of the total wastestream by 2000.

¥

Chart 2.2 ANNUAL BENEFIT OR (COST) PER TON FOR 50% UTILIZATION
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ary Table for 30% and increasing ualhation in Packaging

812.800

i

Total Net (Cost) or Benefit

i

1994 1995 1996 11997 1998 ‘1999 2000 Totat
Aluminum Packaging
Tons Diverted/Utilized :
$0% utihizaton 124 750 127,245 129.780 132.388° 135.034: 137.734 140 489 927,‘5‘
increasing Utihization 124 750 127 245. 155 748 '158.883: 189.047 192.828° 224.783, 1,173 265
Total Net (Cost) or Benefit _ K : 3
50% Ulilization Only 387 664.568 $689.834 487 372 195 460 $74.624.609 $77.258.811 $80.108 08) $83.042.329 - $524.728 328
Increasing Utihzation Onty $67.664.568 : $69.834. 487 $66.238 762 $86.134.117 © $107.200.313 $111.23608t . 3131428778 ° $862.825 068
Net (Cost) or Benelit per ton diverted . .

50% Utiization Only 3542 $549 $556 3564 ° $572 $582 $591 - 3568
tncressing Unlization Only 3542 $549 - $554 $561 : §s568 $577 ¢ 35858 3565
- T T

Glass Containers ) .

Tons Diverted/Ulilized . - . . .

50% Uuhzavon 1030.301° 1.040.804 - ©1.051.010° 1.061.5201 1.072.135* 1.082.857: 1.093 885, 7.432.113
increasing Uthization 1.030.301 1.040:604 1.283.212" 1.273.824: 1.500.989 ' 1.515.909: ~1749.898 9372827
Total Net (Cost) or Benefit : 2 ' - .

50% Utimzauon ($5.821.201) $798.768 $5.615:458. ¢ $16.801.828 . $25.832.541" $36.343.559 ° $47 077.064 ¢ $129 447 813
Increasing Utlization (35 821.201) - $798.768 . $7.133.531 %  $16.591.011.7  $29.241.931 $43.685.328 .; . 364.105.744 " $155.735.112
Net {Cost) or Benefit per ton diverted ! . ] 3 H ) G B t }
50% utinzaton (36): $1 $8 : $16. : $24 $34.1. $43 . $17
Increasing Uthizanon Lt (38): $1 ! $6 ¢+~ $13 ¢ $19. 7 . 320 ¢ $37; .$17
,-——-—9. - PFn T 1 g 1

Plastic Packaging t ) H 1 L \

Tons Diverted/Utitized ; 5 ) : | . .

50% Utilization ) 4 612.500; 648.638. 686.907 727.435¢ 770,353 815804 | 863,037 5.125.573
Increasing Ulilizauon { 848.638i 824.289 ¢ 872.9221 10784951 1,142,128 1.382.298¢ 8.561.2668

$0% Utilizatnon . ($394.725.625)1 ($413.129.418)

{3431.613.410)!

(3450 807.171)"

($469.956.776). (3488.041.501)] (3508.487.493)! (3$3.157 8681 394)

($525.616.648).
g :

($549.338.192))

(3676.180.348)i (3704.395.368)! (3846.070.708)

($4.109.456.304)

Increasing Ubhzauon : {3394.725.825): (3413.129.416)

Total Net-(Cost) or Benefit

Net {Cost) or Benefit per ton diverted G ! ) ! -

50% Uhlization o (3844)} (3837 (3628).: (382011 ($610)+ (3509)] (3589) {38186)

increasing Uthzavon (S644)! ($637)! (3638) (3829) | (s827)! (3617)) (3612) - (3626)
* > T i + ! ¢

Corrugated and Paperboard Packaging: i :

Tons Diverted/Utilized ! . i : .

50% Ulilization : 2.850.000; 2.900.0001 2.950.0001 3.100.000 3.150.000 3.250.000 3.250.000 21.450 000

Incressing Uthzaton ! 2.850.000" 2.900.000! 3.540.000: 3.720.000 4.410.000 4.550.000 $.200.000 27.170.000

50% Utiizaton $192.3368.275 . $214.784.815 .

|
$240.856.754 |

$287.246.650

$329.398.421

$372.073.811

$414.627.335

$2.060.326 162

Increasing Utihzanon $192.336.275 ° $214.784.815

$289.033.009 :

$333.025.405 .

$432.678.931

¥

$490.668.421

$610.069.100

$2.562.505.958

Net {Cost) or Benafit. per ton diverted ¢ !

388 ¢

50% Ulilization . $67 374 i $93 ¢ $105 : $114 $128 -$96
increasing Utihization ' $87 - $74 $82 390 $98 ! $108 $117 394
Other Paper Packaging : ) ! ! !
Tons Diverted/Utilized . i R ! 1
50% Utirzation 291.902¢ 293,653 295.415: 297.188! 298.971¢ 300.765 302.569 2.080.482
Increasing Utilizaton 291802 293.653, 354.4981 356.6251 418.559! 421.070 484,111 2620418
Total Net (Cost) or Benetit ' Tl H ! i
50% Utihzauon (35.923.441)! (33.973.83) ($901.970¢ $1.330.822 | $4.858.953 $7.792.129 $11.800.520 $15.082.989
incréasing Uthization ($5.823 441" {83.973.830)¢ ($2:163.392)! $477.603 . $4.099.567 1 $8.110.9039 $13.015 487 $14.843.021
Neat (Cost) or Benefit per ton diverted N . ' . | H
50% Utiszation . (320): ($14)} (33): . $4 ¢ $18 ¢ $26 $39 $7
Increasing Utilization ($20): (314)! (36! $1 1 $10 $10 $29 36
" B I ’ i
Steel Cans/Packaging : i H :
Tons Diverted/Ulilized - i ! i :
50% Utlizauon 172.084° 173 441!} 174.828¢ 178.227: 177.837! 179.058 180.490 1.233.748
Increasing Utinzaton 172,084+ c 173,441 208,794 211.472: 248,602 250,681 288.788 1.554. 929
Total Net (Cost) or Benefit . : ! i : . } i
50% Uulizaton : $2.735.823 ' $3.870.784 1 $5.200.674 ¢ .$6.553.781 . 38.108,140 * -$9.868.360 $11,658.674 $47.906.248
increasing Ulilizaion - : $2.735.823 " $3.870.784-! °  $5707.877 i $7.311.567 . $10.204.255 | $12.625.852 $16.802.650 $50.258.807
Net (Cost) or Benefit per ton diverted ‘ ‘ ) | R )
50% Utinzaton [ 318 $22 1 $30 ¥37 $48 ! $58 388 $39
Increasing L ] 318 . $22 | $27 $35 i 341 ¢ 350 358 338
H H Y
Jobs Lost, All industnes § ; [} 1 |
50% Utilizaton 4.844. 4.348 3.718! 3.0881 2.248 1,394 528
increasing Uulization : 4.644. 4.348 4.648! 3.087! 3.72% 2,592 2.030
Vaiue of Jobs $30.000 : $30.870 $31.7688 $32.088 ! $33.634 $34.610 $35.613
Net Cost of Jobs Lost . | : !
50% Utilzaton: $139.326.283 @ $134.156.803 ; $118.047.183 | 3$100.202.950 i $75.623.084 $48.234.860 $18.8682.654 36834.273.616
Increasing Utlization! $130.328.283 : $134.158.803 ' $147.657.578 ¢ $127.364.855 ' $125.301.588 : $89.715 688 $72.290.518 $835.813.201
[Administrative Costs : ! ! i :
Pubtic $700.000 °© $720.300 $741.189 $762.683 $784.801 ! $807.560 .$830.979 $5.347.513
Pnvate . $70.000.000 * $72.030.000.; = $74.118.870 | $76.268.317 $78.480.008 ! $80.756.021 $83.007.048 $534.751.2%83
H . ]
Packaging Totals : i '
Tons Diverted/Utilized - ' i
50% Utilizabon 5.081:517. . 5.183.5011 5.287.9511 5.494.755 5.604.130! 5.7688.218 5.831.170 38.249.323
Incressing Utihzaton .5.081 517! 5.183.581: 8.345.541 ¢ 8.5903.707 7.845.782 8.072.705 9.3290.873 48.452.708

Total Met (Cost) or Benefit N

$0% Utihization 1 ($353.659.885): (3334.721.520)i

($280.554.277)

(3241.681.824)

(3179.387.893)

($112,553.701)

(342.893.140)

($1.554.452.241)

Jincreasing Ubiization 1 {3353.659.885): ($334.721.520)

(3362.184.688)!

(3307.194.254)

(3297.231.838)

(3209.348.018)

($165.970.388)

($2.030,310.597)

Net(Cost) or Benefil per ton divertsd i

30% Ulihizabon ! (370); (38%5) (355) (344) (3$32) (320) (37) (341)
incressing Utiization (370)° (3685); ($57)i. (347)i (338) (328) (318) (342)
Diversion Summary : i i

Total Waste Generaton 48.138.018. 48.957.280: 45.780.553: 50.635.876 51.496.787, 52.372.233 53.282 581 354653 308 ]
Divergion at 50% Utilizabon : 11%1 11%° 11% 11%} 11%: 11% 11% 11%
Diversion at Increasing Ubl * 11%: 11% 13% ° 13% i 15% ° 15% 18% 14%
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THE COST-BENEFIT MODEL ' f

Table 2-2 summarizes the results of the cost-benefit models of the six packaging tvpes included

in the analyses. For each material type, the table shows the quantity diverted at each of the two
policies, the net benefit or (cost) for that material type, and the benefit or (cost) per ton. Annual
costs are summarized in Chart 2-2. Table 2-3 summarizes the results of three cost categories in "
the model$ as well as the job impacts. The complete models are in the appendix to. this chapter.
Table 2-2 includes job loss and administrative costs for the utilization policies as a whole. These
values are summed to determine the total diversion and total cost of the policy, as well as the
benefit or (cost) per ton. s

N
N

o
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' " Table 2.3 Summary of Utllization Policles
Value of Material-Miil $. Cost of Recycling-Miill $ Cost to End User- Mill $ 1994 1994 | - 1994

Material 50% Increasing - 50% Increasing 50% Increasing [Direct Jobs| Total Jobs Multiplier Jobg

Aluminum $742 $939 ($231) .($290) . %0 $0 150 210 60
. |Glass $282 $356 T ($91) ($92) ($178) ($225) 1,236 1,731 495

Plastic $465 $595 | . ($3,326) ($4,241) ($595) (8761) 2,695 3,773 1,078
Corrugated $1,026 $1,300 -$1,130 $1,498 ($528) ' ($667) 3.420 4,788| 1,368
Other Paper $3 $4 $41 _ $58 $71 $89 350 490 140
Steel $61 $77 $0.40 ($3) ($32) ($40) 206 289 83
Total $2,579 $3,271 ($2,477) ($3,070) ($1,262) ($1,604) 8,057 11,281 3;224

2-9



The results of the cost-benefit model show a cost of $41 and $42 per ton for the 50% and
increasing utilization policies, respectivelv. The cost per ton ranges from a high of $70 in 1994
to a low of $7 in 2000. The reduced cost is a result of the increased benefit of avoided landfill
disposal as the cost of landfills increases. Job loss is another factor that reduces the cost in later
years, ‘since, as the policy becomes more cost-effective, fewer jobs are lost, resulting in a
reduction in cost. :

Because this policy impacts-a large volume of material, the overall cost over the seven vears of
the analysis 1s high. The 50% utilization policy has a total net cost of $1.5 billion, ranging from
$43 million to $350 million a year. The increasing utilization policy has a total net cost of $2
billion, ranging from $166 million to $350 million annually. The cost of the increasing utilization
policy is higher in the later vears, even after-landfill prices increase, due to the greater volume
of material that is diverted. .

The utilization policies result in the creation of a large number of jobs due to the collection and
processing of 5-million to 6 million tons of material annually.” About 8,000 direct jobs could be
created in the first year of the policy. These jobs will, in turn, result in the creation of over 3,000
indirect jobs. Because the policy results in a net cost to the state, there will also be a loss of jobs
in the economy. For the 50% utilization policy, this loss ranges from about 4,500 in the first
vear, to 500 in 2000. The net jobs created in 1994 is 6,600. These jobs occur at an annual cost
to the state of $33,000.

Based on the assumptions made in the cost-benefit model, administrative costs of the policy are
substantial. The average annual cost of about $75 million, contributes to 20% of the total net cost
of the 30% policy in the first year, and all of the net cost in 2000. Administrative costs are about
$14 per ton of material diverted.

SENSITIVITY ANALYSIS

We ran three variations of the packaging cost-benefit model to test the impacts on the cost-

‘effectiveness of the policy. The results of these analvses are summanzed in Table 2-4 and Chan

2-4,
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Table <.8 BaHWGR. . . & loombeebo. ooy
Senslitivity Analysis ,
. , . {50% Utilization ‘Increasing Util.
Basaline Model {Table 2.2}
Total Net Benefit (Cost) (Million §) ($1,554) ($2.030)
1996 Net Benefit (Cost) (Million §) | ($290): ($362)
.|Benefit (Cost) per ton ($/ton) % ($41)! ($42)
|Without Job Loss (Table 2-A.7) i
{|{Total Net Benefit (Cost) (Million §) ($920): ($1,194)
1996 Net Benefit (Cost) (Mlllion $) (3172) ($214)
Benefit (Cost) per ton ($/ton) ($24)i ($25)
Without Aluminum Packaging (Table 2-A.8) . . _
Total Net Benefit (Cost) (Million $) ($2.244)] “($2,960)
1996 Net Benefit (Cost) (Million $) ($383)] ($480)
Benefit (Cost) per ton ($/ton) | (860)] ($63)
Without Plastic Packaging (Table 2-A.9) |
Total Net Benefit (Cost) (Million $) | $2,237 | $2,915
1996 Net Benefit (Cost) (Mlllion $) | $260 | $311
Benefit (Cost) per ton ($/ton) | $68 | $70

Chart 2.4 MANUFACTURER UTILIZATION POLICY SENSITIVITY ANALYSIS
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Impact Without Job Loss

The job loss to the state results from the net cost of this policy. This job loss will occur across
all sectors of the economy. We did an additional run of the model without job loss factored in
to determine the extent of its impact. The policy still results in a net -cost, although not as high
as the baseline model. The cost.per ton for.the two policies drops to about $25.

With'out Alumi'n'Um

Aluminum is already recycled and utilized at a high rate, and its high recyclability and scrap value
often "carmes the weight” of recycling other matenals. As a result, it is conceivable that the
aluminum industry could argue to exempt themselves from the policy. If aluminum is exempt,
it would eliminate a material with a net benefit, and thus would increase the net cost of the
program. This analysis shows an increased cost per ton of about $60 without aluminum,

Without Plastic

Plastic contributes about 13% by weight to the packaging generated in the state. Because of the
high cost of recycling plastic -- about $750 per ton -- the entire cost of the policy can be
attributed to plastic. We ran the model without plastic to determine the impact of eliminating
plastic from the policy. While this concept may be unappealing environmentally, it has some
merit if diversion and economic impacts are considered. Eliminating plastic from the utilization
policies results in a net benefit rather than a net cost. This change is dramatic -- switching from
a cost of $40 per ton to diverted to a benefit of $70 per ton diverted. The net benefit is over $2
billion over the seven vear period. Diversion drops from 11% to 9% for the 50% policy and 14%
to 12% for the increasing rate option. '
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‘ for the 50% policy is (.33 x 1 million tons x $20) ~(.33 x 1 mlllzon tons x $40) +(.33 x I million tons

DATA AND ASSUMPTIONS

THE COST-BENEFIT MODEL

The anal,-vsis of the utilization policies represent the sum of individual analvses for the six packaging
categories included in the policy: aluminum, glass, pla.'sti_c, corrugated and paperboard, other paper
packaging, and steel. The models for each of these six materials are in the appendix 1o Chapter 2.

. Consumption and Diversion

Packaging data was based on the EPA Waste Characterization for 1990 and industry sales statistics
for each material. Historical trends for each material were used to estimate generation to 2000. For
this' analysis we assume that the utilization rates are being met. Thus, it should be understood that
even though there is only one result for each of the policies, the actual cost could fall within a range
above or below thatfgure

Value of Materials -

The mid-value of the materials was set at current market prices. High and lows were established at
levels that ‘would account for potential fluctuations in price. Because of the potential for price
variation under these policies, given a wide range of quality of materials and the increased supply
that would result, we assume that 1/3 of the material diverted under each policy will be at each
price. For example, glass cullet has values of $20, $45, and $55 per ton. The value of the material

x $65), or 339 million.

Collection_and recycling costs

Matenal specific costs from DOC, NSWMA, and other studies were used where po.mble (see sources
in Appendix A).

Net Cost to End-User

T he net cost 1o the end user is the addmonal ¢ost to manufacturers to comply with the polxcy This
depends on the existing level of utilization and the availability of utilization credits. - Because it is
difficult 1o predict how manufacturers will meet the utilization reqmremem: we made a number of
assumptions for this portion of the model: *

Aluminum -- No additional cost to. end-users, since aluminum cans are at close to 50% recycled
content-at this time.

Glass -- 50% of the utilization will be ar no cost (existing recycled content), 40% at a 320 (%
existing scrap value), and 10% at the cost of landfill credits, 3160 per ton. .

Plastic -- 15% of the credits will be at no cost, 25% at $80 per ton, about % the scrap value of
HDPE, and the remaining 60% of the credits at the avoided landfill cost of $160 per ton.
Corrugated and Boxboard -- 50% of the utilization at no additional cost, 40% at $20 to $23 per ton
(proportional share of capital investment), and 10% at the landfill credit cost of $160. _
Other paper packaging -- 50% of the utilization at no additional cost, 40% at 345 per ton, a mid-

ranige price for high quality mixed paper and 10% ar 3160.
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Steel -- 50% of the utilization at no cost (steel cans are currently at 25% recvcled content), 40% at
$25 per ton (% the scrap value), and 10% at S160. Steel credits would be available from foundries
and mills that utilize secondary steel at up to 100%. ' ‘

Job Impacts

Ve assess jobs created for each material based on our preliminary survey figure of 920 rons per job

the cost of compliance with the policy. The job loss is calculated by i‘sirig the Total Final-Demand
Multiplier for Employment. We used the multiplier for Miscellaneous Manufacturing Indusiries,
which is 23.8. This means that for every 51,000,000 loss in output in this industry, a total of 23.8
Jjobs are lost in all industries in the state. To determine the job loss, we used the net cost of the
-policy for each year, before the impact of the job loss was calculated. '

4 Capital Investment

Where we had data on capital investment, such as for corrugated and paperboard, that was used in
the model. Aluminum and steel would not need additional capital investment to meet the utilization
requirement. Data was not available for glass, plastic, and other paper packaging. This does not
change the results of the analysis, however better information on capital investment would allow us to
more accurately assess the cost to end-users.
Administration ;
Administrative costs are determined for-the policy as a whole in Table 2-2. We assume that ten state
staff people would be required to implement the program, and that 20,000 firms would be regulated.

ASSESSMENT OF IMPACTS OF THE MANUFACTURER UTILIZATION POLICY

In this section we highlight some of the critical issues that should be addressed if this policy was
to be implemented. '

- ADMINISTRATIVE REQUIREMENTS AND FEASIBILITY. -

Even if they are minimized, the administrative costs of this policy are significant simply because
the policy impacts such a large number of firms. The administration requirements of the credit-
trading aspects of this program are difficult to determine. (See Appendix B for a discussion of
administration of tradable credit policies). In order to maximize trading of credits, and minimize
the costs of the program, the states' role in trading should be kept to a minimum. Manufacturers
could be required to report utilization levels and trades to the state annually, however they should
not need to have trades approved or certified by the state. Trading of recycled content or
utilization credits should, ideally, be similar to trading of stocks rather than the more complicated
process of trading’ air pollution credits. '

The administrative requirements .of the policy could be further reduced by exempting
manufacturers with annual revenue below $50 million or some other threshold.

<
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INCENTIVES TO SUBSTITUTE MATERIALS OR SOURCE REDUCE

Because this policy covers essentially all packaging, it should not create incentives to switch from
one material type to another simply in order to avoid regulation. It may, however, create
incentives to switch to a material type that is more cost-effective under the policy. This could
mean switching to a lighter material, or to one that is more easily recycled or utilized. The policy
creates a direct incentive to source-reduce, as every ton less of packaging waste generated means
one-half ton less that the manufacturer is responsxble for. :

This may create some interes’ting trade-offs. Plastic is substantially lighter than glass, however
it is less recyclable, and in fact is utilized at far below the 50% level. As a result, manufacturers
using plastic containers are likely to end up purchasing landfill cost credits from the state. If the
cost of these credits is high enough, this may create an incentive for some manufacturers to switch
from plastic to glass or aluminum. However, if the cost is not high enough, it may be cheaper
for the manufacturer to comply with the-policy by using more plastic than they do currently, and
paving the state the land disposal cost. Manufacturers will balance the trade-offs of the weight
of their packaging and the cost of credits or utilization into their packaging material choice, along
with factors that they already consider. The policy should be designed so that it does not
encourage the "wrong" choices. ‘ ' '

If the policy was designed to eliminate one or more material types, such as aluminum or plastic,
the substitution effects could be high. Where possible, manufacturers would switch to the non-
regulated material. This could mean a large increase in the amount of plastic packaging.

EQUITY CONCERNS

One of the compelling reasons to i.mtp'lement a manufacturer responsibility policy in the state is
that local governments are already "responsible” for diverting and managing waste, and that
manufacturers should share in this responsibility. The issue of who is responsible and who pays
must be evaluated in further detail. Both local governments and manufacturers pass costs on to
- consumers, who will ultimately pay for the: policy in one form. or another: It is also important
to evaluate whether: the policy is regressive, placmg a greater burden on consumers or firms with
fewer resources.

" Additional equity concems relate to the impacts among industry types and among other products.
Should other products be included? Does the policy favor one industry at the expense of another?

MARKET IMPACTS

This policy yviff"ha’\/e substantial impacts on markets for secondary materials. It should result in .
a more favorable climate for businesses, including small entrepreneurs, that can benefit from thé
sale of credits by utilizing secondary materials. The impact on price of secondary materials is
difficult to predict. The increased demand for these materials would tend to drive prices up,
however the increased supply will tend to drive priees downward.

-
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IMPACT WITHIN EXISTING RECYCLING INFRASTRUCTURE

A manufacturer responsibility policy in California would, by default, be implemented within a
“framework of many other existing laws impacting packaging and solid waste. The implications
of this need. to be carefully evaluated. If a utilization policy was implemented, it would be
essential to coordinate and possibly eliminate some existing laws. For example, the glass recycled
content [aw requires 65% recycled content. bw 2005. If a manufacturer responsibility law’ was
passed, 1t seems reasonable to eliminate the recycled content law, and allow for utilization, rather
than recycled content at the specified percentage. Changing laws, essentially in mid-stream, may
impose unreasonable costs on industries, who gear up to comply with one policy, only to have
it changed a few years later. It would appear that now is a good time to establish a timeline and
framework for recycled content and utilization policies, so that the state, local governments, and
industry can better understand what to expect in the next few vears.

’

UNCERTAINTY

There a many uncertainties related to the impact of a manufacturer utilization policy. . Several
have been addressed above. A few specific areas are:

How will the market for tradableé credits operate"

What prices will credits sell for?

Will strong markets for secondary materials develop as a result of the policy?

What will the impact be on California business? Will it result in an exodus of firms from
the state?

= How will international trade agreements such as GATT and NAFTA impact the policies?

POLITICAL FEASIBILITY

Manufacturer respon'sibility is being widely and seriously discussed in solid waste policy circles

in California and the U.S,, largely in response to Germany's green dot-system. Several other

countries, including Franée and Canada are in the 'proccss -of implementing ‘manufacturer
responsibili’iv policies based loosely on the German model. While manufacturer responsibility
policies are gaining momentum, industry opposition and California's poor economy may be
difficult to surmount.

SUMMARY

This particular version of the manufacturer responsibility’concept is appealing for several reasons:
it allows manufacturers flexibility in choosing their method of utilization, it minimizes state
involvement, it does not require a broad fee on all packaging, it creates a strong incentive for

source reduction, and it will divert over 10% of the state's waste from landfills. It also has many -

drawbacks and uncertainties, in particular: it has a net cost of almost $50 per ton, it may have a
negative impact on California manufacturers, administration will be costly, and it focusses on only
one segment of the waste stream. The advantages and disadvantages of utilization policies may
. become more clear in the policy and political discussions relating to manufacturer responsibility
that are sure to occur over the next several months
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ENDNO TES
1. Memorandum from the RAC Market Development Committee meetings, January 14, 1993 and
February 12. 1993. ' :

2. Job creation is based on the 50% wtilization policy. -
) A polic]
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Table 2-A.1 Cost-Benefit Analysis for Market Development Policies
$0% Utilization in-Aluminum Packaging

2000

'

Value of ‘Malarlal Diverted -- $
) All Material
50% Utilization Only

$152.000,000
$99.800:245

$156.5€0.000
$101.796.250

$161.256.800
$103.832.175

$166.094.504
$105.908.819

$171.077.339
©'$108.026.995

$176.209.659
'$110,187.535

$181.495 948
$112,391.286

1994 1995 1996 1997 " 1998 1999 Total
Consumption and Diversion . o
CA Cansumption (tons) 249.501 254,491 259,580 264,772 270.067 275.469 280.978
Dwversion resulting from Policy (tons) ’
Baseline Diversion "190.000 - 195,700 201,571 207.618 213,847 220.262 226.870 1.455 868
"50% Ulihzation 124,750 127.245 129.790 132.386 135,034 137.734 140.489 927 429
Increasing Utihzation’ 124,750 127.245 155.748 158,863 . 189,047 192.828 224.783 1.173.265
. (at these rates) 50% 50% §0% 60% 70% 70% - .80% -
Price and Vaiue of Material ~ * N ’
Market Prices {paid by end-users $/ton)
Low $700 . 3700 - $700 $700 $700 $700 $700
Mid '$800 $800: '$800 $800 $300 $800 $800
High $900 $900 $900 $900 $900 $900 '$900

$1.164.694.251
$741.943.304

Increasing Utilization Only '$99.800.245 $101.796.250 §124.598.610 $127.090.582 .$151.,237.793 $154.262.549 $179.826.087 $938.612.086
Costs - -
Collection and Recycling Costs .
Cost per 10n $350 $350 c . $350 $350 $350 $350 $350
Value of Avoides Land Disposal -
Per ton $78 $84 $91 $98 $106 $1145 $124
Net collection and recycling costs '$272 $266 $259 $252 $244 $235 $226
Net Cost for colin./recy. ' . .
All Maternial $51.680.000 $52.056.200 $52.206.889 $52.319.769 $52.178.588 351"781.587 $51,272.606 $363.475.639
.50% Utihzation Only $33.932.083 $33.847.253 - $33.615.667 $33.361.278 $32.948.233 $32.367.588 - $31.750.538 $231.822.641
Increasing Utilization Only $33,932.083 $33.847.253 $40.338.800 $40.033.533 $46.127.527 $45.314.624 $50.800.861 $290.394.682
\\sl of Use by End-User $iton
All Utilization Levels $0 $0 '$0 $0 $0 $0 $0
Total addit. Cost lo end-user N .
All Utihzation Levels $0 $0 $0 $0 $0 $0 $0 $0
Job Impacts
Jobs Created 150 153 156 159 162 185 189
CA Multipiier 14 1.4 1.4 1.4 14 1.4 1.4
“ITotal Jobs Created . 210 214 218 222 227, 231 236
Jobs Lost (] 0 0 0. 0 0 0
CA Multiplier . 1.4 1.4 1.4 1.4 1.4 1.4 1.4
Tolal Jobs Lost 0 ) 0 0 0 o 0
Multipiier Jobs Created ° 60 61 62 Y 65 86 67
Average Vaiue of Jobs $30.000 $30.870 $31.765- $32.686 $33.634 $34.810 $35,613
‘JNet Vaiue of Jobs Created $1.796.404 $1.885.470 $1.978.952 $2.077.068 $2.180.049 $2.288.136 $2.401,582 $14.607.662
Capitai Investment
JCanual investment by industry ) N
No additional investment $0 30 30 $0 $0 $0 $0 $0
Net Benefit or (Cost) 7 hY
S0% Uuhzation Only $67.664.566 $69.834.467 $72,195.460 $74.624.609 $77.258.811 $80.108.083 $83.042,329 $524,728.325
Increasing Utiization Only $67:664 566 $69.834 467 $86.238.762 $89,134,117 $107,290,315 $111.236.061 $131,426.778 $662.825.066
Benefit or (Cost) per ton divented
50% Unlization Only $542 $549 $556 $564 $572 $582 $591 $566
increasing Uhihization Only §542 $549 $554 $561 $568 $s717 $585 $565
t4-Apr-93 i
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Table 2-A.2 Cost-Benefit Analysis for Market Development Policles
50% Utllization of glass containers

@

()

S

1994 1995 1996 1997 1998 1899 2000 Total
Consumption and Diversion
CA Consumption (tons) 2060.602 2.081.208 2,102,020 2.123.040 2,144.271¢ 2.165.713 2,187.371
Diversion resulting from Policy (tons) .
5§0% Uulization . 1.030.301 1.040.604 - 1.051.010 1.061.520 1.072.135 1.082.857 1.093.685 7.432 113
Increasing Utihzation - 1.030.30¢ 1:040.604 1,261,212 1.273.824 1,500,989 1.515.999 1.749.896 9.372.827|.
‘(at these rates) S50% 50% 60% 60% 70% 70% 80%
Price and Value of Material ) ’
Market Prices (paid by end-users $/ton) - . .
: ) Low $20 $20 . 820 $20 $20 $20 $20
Mid ' 40 $40 $40 $40 $40 $40 $40
High $55 11 $55 $55 $55 $85 $55
Value of Malerial Diverted -- $ (assume 33% of the material diverted at each vaiue) .
50% Utitization  $39.099.923 $39.490.922 $39.885.831 $40.284.690 $40.687.537 $41.094.412 $41.505.356 $282.048.671
Increasing Utilization $39.099.923 $39.490.922 $47.862.998 $48.341.628 $56.962.551 $67.832.177 $66.408,570 $355.698.768
Costs
Coilection and Recycling Costs
Cost per ton $112 $112 $112 $112 $112 $112 $112
Value of Avoided Land Disposal
Per ton $78 $84 $91 $98 $106 $146 $124
Net collection and recycling costs $34 $28 $21 $14 $6 ($3) ($12)
Net Cost for colin./recy.
50% Utilization °$35.030,234 $29.136.912 "$22.071.2114 $14.861.282 $6.432.812 ($3.248.570) ($13.124.223) $91.159.658
increasing Utilization $35,030,234 $29.136.912 $26.485.453 $17.833.539 $9.005.937 ($4.547.998) ($20.998.757) $91,945.320
Cost of Use by End-User $/ton )
Low- No additional costs $0 $0 $0 $0 $0 $0 B $0
Hid - Cost of credits = 1/2 scrap $20 $20 $20 $20 $20 $20 $20
High - avoided landfill credits $180 $160 $160 $160 $160 $160 $160
Total addit. Cost to end-user ( assume. 10% of credits from avoided landfill. 50% low cost. 40% mid cost)
$0% Utilization  $24.727.224 $24 974,496 $25.224.241 $25.476.484 $25.731.248 $25.988. 5614 $26.,248 447 $178.370.701
Increasing Utilization  $24.727.224 $24.974.496 $30.269.089 $30.571.780 $36.023.748 $36.383.985 $41.997.514 $224.947.838
Job impacts
Jobs Created (920 tons/job) 1.236 1,249 1,261 1,274 1.287 1,298 1,312
CA Muitiplier 14 1.4 1.4 1.4 1.4 1.4 1.4
Total Jobs Created 1.731 1,748 1.766 1,783 1,801 1.819 1.837
“l4obs Lost 0 () 0 0 0 ] (]
CA Multipher 14 1.4 1.4 1.4, 1.4 1.4 1.4
Total Jobs Lost 0 0 o -0 0 .0 . 0
Multipher Jobs Created 495 499 . 504 510 515 520 ) 525
Average Value of Jobs $30.000 $30.870 $31.765 $32.686 $33.834 $34.610 $35.613
Net Value of Jobs Created $14.836.334 $15.419,25¢4 $16.025.076 $16.654.702 $17.309.065 $17.989.138 $16.695.931 $116,929,501
Capital Investmant
Capital investment by inaustry
Low- $0 $0 $0 $0 $0 $0 .$0 $0
Mig $0 $0 $0 $0 $0 $0- $0 $0
High $0 $0 $0 $0 $0 $0 $0 $0
Net Benefit or (Cost) .
. 50% Utilization  ($5.821.201) $798.768 $8 615.456 $16.601.626 $25.832,54¢ $36.343.559 $47.077.064 $129.447.813
tncreasing Utilization  ($5.821.201) $798.768 $7.133.531¢ $16.591.011 $29.241.931 $43,685,328 $64,105.744 $155.735,112
Benefit or (Cost) per ton diverted - .
50% Utilization ($6) $1 $8 $16 $24 $34 $43 $17
Increasing Utilization (36) $1 $6 $13 $19 $29 $37 $17
14.Apr-93
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J - Table 2-A.3

Net Cost for colln.irecy.
50% Utilization
- Increasing Utihzation

Cost of Use‘ by End-Usar $/ton

$411,800.000
$411.800.000

$431.992.575
$431.982.575

$452.671.787
$543.208.14S

$474,287.380
$509,144 856

$496.107.509
$6084,550.513

$518.038.818
$725.249.882

Cost-Benefit Analysis for Market Develiopment Policles
50% Utlliization of Plastic Packaging
1694 1998 1996 1997 1998 1909 2000 Totsl
Consumption and Diversion
CAC ption (tons) C vors 809.000 848,149 685.564 727.383 771.754 818,831 868.780
Cther Pacxaging 816,000 851,112 888,228 727454 7088919 812,748 859.074
Total Plastic Packaging 1.2;25.000 1.297.27% 1,373,814 1,454 889 1.540.707 1.831,608 1.727.873
Diversion tesulting from Policy (tons) . -
$0% Ltilzation 812.600 848:638 688.907 727438 770.353 815,804 883,937 5.125.573
Increasing Utilization 612.500 848:638 824.289 872.922 1.078.49% 11,142,128 1.382.298 6.561.268
(at these rates) 50% 50% 80% 80% 0% 70% 80% -
Price and Value of Materis!
Market Prices (paid by end-users $/ton) .
Low 30 30 $0 $0 $0 $0 $0
Mid $75 $78 $78 $7s ; $75 378 $78
High $200 $200 $200 $200 $200 $200 $200
Value'of Material Diverted -- $ . (assume 33% of the material ulilized at each vaiue)
*50% Utilzation $55.884.375 $58.8683.853 $682.338.820 $66.014.693 $69.909.560 $74.034,224 $78.402.243 $465 145,788
Increasing Utilization $55.584.375 $58.863.853 $74.804.185 $79.217.631 $97.873.384 $103.847.813 $125.443.580 $505.434 030
Costs
Collection and Recycling Costs
Costperton $750 $750 $780 $750 $750 $750 $730
Vaiue of Avoided Land Disposal
Per ton $78 $84 $91 $98 3100 $113 $12¢
Net coflection and recyciing costs $672 $666 $659 $652 $644 $838

$826

$540,824.288
$865.318,880

$3.325.519.185
$4.241.062.811

Low Cost Utilization . $0 . $0 30 $0 o so s0
Mid-Cost Wilization $80 $80 $80 $80 $80 $60 $80
Utilizaton Landfill Credits $180 $160 $180 s$160 $160 $180 $160
Total addit. Coét to end-user (Assumes 15% at zero, 25% at $80 and remaining 60% at $180)
$0% Utilization $71,050.000 $75.241.950 $79.681.228° $84.382.417 $89.380.980 $94.833.278 $100.216.841 $594.566.491
Increasing Ytitization 371.050.000 $75.241.950 $95.817.470 $101,258.901 $125,105.372 $132.,486.589 $160.348.626 $761,106.908
Job lrppacu
Jobs Created 2,898 2.854 3.022 3.201 3.390 3,990 3,804
CA Multipher 1.4 1.4 14 14 1.4 1.4 1.4
Total Jobs Created 3.773 3.998 4.231 4,481 4,745 5.025° 5.322
" lJobs Lost ¢} . C (] ! 1] 0 0 .0
< JCA Muitiptier - 1.4 14 14 14 BRE 14 14
" “[Total. Jobs Lost 0 0 0 0 o 0 0
IMuitiplier - Jobs Created 1.078 1,142 N 1.209 1.280 1.358 1438 1.521
_ }Average Vaiue of Jobs $30.000 $30.870 $31.788 $32,088 $39.634 $34 0810 335,013
Nat Value of Jobs Crested $32.340.000 $35.241.254 $38.402.782 $41.847,934 $45.602.154 $490.693,189 $54.151.192 $207.278.484
Capital Investment N
Capital Investmaent by Industry
Low $17.580,021 $17.580.021 $17.580.021 $17.580.021 $17.580,021 $17.580,021 $17.580.021 $91.828.093
Mid $17.580,021 $17.580.021 $17.580.021 $17.580.021 $17.880.021 $17.580.021 $17.580.021 $01.528.093
High $17.580.021 '$17.580.021 $17.580.021 $17.580.021 $17.580.021 $17.560.021 $17.880.021 $91.828.003

Net Senefit or (Cost)
50% Utihzation
Increasing Utihzation

Benefit or (Cost) per'ton diverted'

($384 725.825)
($394.725.829)

. ($413.129.418)
(3413.129.418)

($431.613.410)
{$525.:818.848)

(3450.807.171)
($549.338.102)

(3469.956.776)
($676,180.348)

($488.041.501)
(3704,395.308)

($508.487.493)
(3846.070.705)

($3.187.801.394)
($4.100.456.304)

50% Utilization ($644) ($6837) ($828) ($620) {$810) {3$599) {3$589) (s616)
Increasing Utihzation {$0644) {$837) ° {$638) ($029) (3627) ($017) (3812) (3628)
5-Apr-93
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50% Utilization in Corrugated and Paperboard Packaging

Tabie 2-A.4 Cost-Benefit Analysis for Market Dovolopmoﬁt Policies

Value of Matenal Diverted ~ $
$0%.Utiltzation
Increasing. Utihzation

$136.372.500
$136.372.500

$138.765.000
$136.785.000

{assume 3¥% of the m'almal diverted at each valus)

$141.157.500
$169.389.000

$148.335.000
$178.002.000

$150,727.500
$211.016.500

$155.512.500
$217.717.500

$155.512.500
$248.820.000

1994 1995 199¢ 1997 1998 1999 2000 Total
c ion and Di ' -
CA Consumption (tons) §.700.000 5.800.000 ' 5.900,000 6.200.000 8.300.000 ¢.500.000 6.500.000
Diversion rasuiting from Policy (tons) . . .. , . .
$0% Utiizauon 2.850.000 2.900.000 2.950.000 3.100.000 3.150.000 3.250.000 3.250.000 21.450.000
increasing Ubhzation 2.850.000 2.906.000 3.540.000 3.720.000 4.410.000 4.550.000 $.200.000 27.170.000
{8t these rates) 50% 50% qov. 80% TO%N - T0% L 80%
Price and Value of Material
Marx et Prices {paid by end-users $/ton) .
Low 328 $25 $28 328 $28 28 328
Mad 355 $85 $58 8% 355 388 L EH]
High $es ELL] s$85 368 $6s sos RLH]

$1.026.382.500
$1.300.084.300

Costs
Coliecton and Recyciing Coats
Cost per ton

Vaive of Avorded Land Disposal
Per ton
Net coltaction and recycling costs

Net Cost tor colin./recy.
$0% Utilization

Increasing Vtilization

Cost of Use by End-User $/ton

348

$73
($31)

($86.925.000)
($86.925.000)

348

$84
(337

($105.850.000)
($105.850.000)

$48

$o1
($44)

($128.225.000)
(3153.990.000)

348 S48
sos $108
{(351) {359)

($156.550.000) (3184,275.000)
($187.8680.000) (3257.985.000)

S48

$118

(368).

($219.375.000)
($307.125.000)

$48

$124
($77)

(3248.625.000)
($397,800.000)

($1.129.925.000)

($1.497.535.000)

Low No additional cost $0 $0 $0 so $0 $0 $0
Mig - Cost of credits/use $23 $23 s$22 $21 $21 $20 $20
High - Avarded landfill credits $160 s160 $160 $1680 $160 s$160 $100
Total addit. Cost to end-user { assume 10% of creqits from avoided lanafitl. 50% jow cost, 40% ‘mig cost)
50% Utllization $72.001.225 $72.801.225 $73,601.225 $76.001.225 $76.801.225 $78.401.225 $78.401.225 $528.008.572
increasing Utizaton $72.001.225 $72.801.225 $88.321.470 $81.201.470  $107.521.714 $100,761.714 !125.«1.999‘ $667.050.777
Job Inpacts
Joos Created 3,420 3480 4,248 4,484 5,292 5,480 8.240
CA Mulbplier 14 t4 1.4 1.4 1.4 14 1.4
Totad Jobs Created 4.788 4.872 5.047 8.250 T7.409 7.644 8.736
Jobs Lost 0 o 0 [} Q ] ]
CA Multiptier 1.4 1.4 1.4 1.4 1.4 1.4 1.4
Total Jobs Lost [ ] [ o o 0 0
Jmurupuer sobs Createa -7 308 1.392 1,690 - 1786 2.117 2.184 2.498
Average Value of*Jobs $30.000 $30.870 $31.768 $32.680 - $39.634 $34.810 $35.013
Net.Value of Jobs Created $41 040.000 42,971,040 $53.9075.470 $58.364.875 $71,107,145° $75.587. 6306 $88,891.080 $432,027,234
Capital investment
Capital investment by Industry . .
Low $0 $0 $0 so 0 $0 $0 $0
Mo $66.003.082 $66.003.062 $66.003.082 {86.003.062 $06,003,002 $66.003.062 $80.003.082 $343.630.304
Hign $132.008.12) $132,008,12) $192.008.123 $132,000.123 $132,008,123 $132.008.123 $132,000.123 $887.272.727

Net Banefit or (Cost)
50% Utllizaton
increasing Luhzanon

|Benefit or (Cost) per ton diverted

$192.336.275
$192.3308.27%

$214.784 815
$214.784.813

$240.856.754
$289.033.009

$287,248.650
$333.025.40%

$320.398.421

$432,678,031

$372.,073.911
$490.008.421

$414.627.338
$610.069.100

$2,080.320.162
$2.582,505.958

50% Utilization 387 $74 s$8s 303 $105 $114 $128 $06
Incresming Utlization $87 $74 $82 $90 so8 $108 $117 394
14-Apr-93
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Table 2-A.5 Cost-Benetit Analysis for Market Development Policies
- . 50% Utilization in Other Paper Packaging

1954 - 1995 1996 1997 1998 1999 2000 Total
Consumption and Diversion ‘
CA Consumption {tans} 583,804 587.308 500,830 504,378 597.942 801,529 605,138
Diversion resulting from Policy (tons) )
§0% Ullizaton ~1291,902 293,853 295.415 297 188 298.971 300 785 302.569 2.080 482
increasing Uuhzauon 291.902 £ 293,853 . 354,498 .7 356.82% 418.559 421070 484,111 . 2.820.418
(8t these rates) 50% ' 50% - 60% 80% - T0% L T70% 80%
Price and Value of Materiat *
Market Prices (paid by end-users $iton) . . . . .. oL B
Low 35 . (35) (33} o (38), (3$5) - (35) ©($5)
Mig : $0 30 $o $0 . 30 30 $0
High $10 310 310 310 $10 $10 $10

Value of Matenal Diverted -- $ (assume 33% of the matenal aiverted at-each value)

50% Utlizatson $481.838 $484.528 $487.435 $490.380 $493.302 $496.282 $499.239 $3.432763
tncreasing Utlization $481.638 $484.528 $584.922. . 3588432 - $690.822 $694.768 $798.783, $4.323.600
Costs
Collecton and Recycling Costs
Cost per ton $80 s80 s$80 $80 $80 $80 $80

Value of Avoided Land Disposal .
Per ton L34 ) . - 384 $91 £1 1) 3108 $148 $124
Net collection and recycling costs $2 (34) ($11) - - ($18) ($28) ($38) (344)

Net Cost for coll;\.lucy. ) ‘
50% Utilizatron $583.804 ($1.174.813) (33.249.587) ($5.349.377) ($7.773.240)  '($10.526.780) :(313.313.043) (340.802.708)

Increasing Uttizason $583.804 ($1,174.613) ($3.699.480) ($6.419.253) . (310.882.535) (3$14.737.464) (321.300.889) (857.830.411)
Cost of Use by End-User $/ton B >
Low No additional cost $o $0 30 . $0 X $0 $o $0
Mig - Cost of creditsiuse $45 345 . 348 3435 $45 $48 345
High - Avoided landfill credits $160 $180 3160 $160 $100 $160 3100
Total addit, Cost to end-user' (:assuma 10% of credits from avoided landfill, 50% fow cost, 40% mid cost)
50% Utiizaton $6.924.861 $5.984.209 $10.044 115 $10.104.379 $10.165.008 $10.225.996 $10.287.352 $70.735.718
Increasing Utlizaton $9.924 881 $9,984.209 $12.052.938 $12,125,25% $14.231.008 $14,318.394 "$16.458.783 $89.094 228
Job impacts
Jobs Created 350 382 425 4 428 502 505 581
CA Muitiphier 1.4 1.4 14 14 1.4 1.4 1.4
Total Jobs Created 490 493 596 598 703 . 707 813
Jobs Lost ) 0 0 0 Q 0 [ 0
CA Multipier 1.4 ’ 14 1.4 14 1.4 . 1.4 14
Total Jobs Lost 0 0 0 0 0 0 0
Multipher Jobs Created * 140 141 . .o.o170 . i 171 201, 202 232
Average Vajus of Jobs $30.000 $30.870 331,788 $32.688 - 333634 $34.010 $35.813
Net'Value of Jobs Created v $4.203.386  © 7 $4,351.236 $5.405.144 - $5.595.284: $6.757.417 $6.905.103 $8:275.598 ° $41.583,147
R %
Capital Investment )
Capital Investment by industry . |
Low * .
Mid
High
Net Benefit or (Cost) X
50% Utilization ($5.623.441) (3$3.873.833) ($901.970) $1.330.822 -$4.858.953 $7.792.129 $11.800.529 $15.082.009
Increasing Ublizabon (35.823.441) ($3.973.833) ($2.163.392) $477.693 $4.000,587 $8.110.930 $13.915 487 $14.643.021
Benefit or (Cost) per ton diverted :
$0% Utilizanon (320} ($14) (£ 2)] 34 $18 328 330 $7
increasing Utiizaton ($20) (314) ($8) $1 $10 319 $29 £ 1)
15-Apr-93
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Table 2-A.6 Cost-Benefit Analysis for Market Development Pollcies

@

2A-6

50% Utllization of Steel.Cans and Packaging
- 1994 1995 1996 1997 1998 1999 2000 Total
Consumption and Divaersion
CA Consumption (tons) 344129 346.882 349,857 352.454 355.274 358.116 360,981t 2,467,491
Diversion resuling from Poircy ttons) .
50% uuhzauon 172.064 173.441 174,828 176.227 177.637 179.058 180.490 1.233.746
increasing Utihzation . 172.064 173.441 | 209.794 211,472 .248.692 ‘250,681 288.785 . 1.554.929
{at these rates) 50% 50% . 80% 0% 70% 70% 80%
Price and Vaiue of Material” ) :
|Market Prices.ipatd by end-users $iton)
’ . Low - $40 - $40 . T %40 $40 $40 $40 $40
Mid $50 $50 $50 $50 $50 $50 . $50 ‘
High $60 $60 $60 $60 $60 $60 $60
Vaiue of Material Diverted -- § (assume 33% of the material diverted at each vaiue) . :
50% Utihzation $8.517.185 $8.585.322 $8.654.005 $8.723.237 $8.793.023 $8.863.367 $8.934.274 $61.070.413
Increasing Utiization $8.517.185 $8.585.322 $10.384.806 ‘$10.467.884 $12.310.232 $12.408.714 $14.294.838 $76.968 982
Costs
Collection and Recycling Costs
Cost per ton $100 $100 $100 $100 $100 $100 $100
Value of Avoided Land Disposal
Per ton $78 $84 $91 $98 $106 $115 $124
Net collection and recycling cos $22 $16 $9 $2 ($6) ($15) ($24)
Net Cost for colln./recy
§0% Utilization $3.785.416 $2.775.054 $1.573.455 $352.454 ($1.065.821) ($2.685.869) ($4.331.769) $402.920
Increasing Utihzation $3.785.416 $2.775.054 $1.888.147 $422.945 ($1.492,149) ($3.760.216) ($6.930.831) ($3.311.636)
Cost of Use by End-User $/ton - .
’ Low $0 $0 $0 $0 $0 $0 so
Mid $25 $2§ $25 $25 $25 $25 $25 P
High $180 $160 $160 $160 $160 $160 $160 Q“)
Total addit. Cost to end-user ( assume 10% of credits from avoided landfill, 50% low cost. 40% mid cost) :
50% Unlization $4.473.673 $4.509.462 $4.645.538 $4.581.902 $4.618.557 $4.655.506 $4,692.750 $32.077.389
Increasing Utihzation $4.473.673 $4.509.462 $5.454.646 $5.498.283 $6.465.980 $6.517.708 $7.508.400 $40.428.152
Job Impacts
.§Jobs Created 206 208 210 211 213 215 217
CA Multipher 14 1.4 1.4 1.4 1.4 1.4 1.4
] Total Jobs Created 1289 291 294 296 298 301 303
Jobs Lost .
CA Multiplier 14 1.4 1.4 1.4 1.4 1.4 1.4
Total Jobs Lost C . ’ : ' ' ’
Multiplier Jobs Created - = - . 83 83 T 8 8s - 8s’ 86 .87 E
Average Value of Jobs $30.000° $30.870 $31.765 $32.686 $33.634 $34.810 $35.819
Net Value of Jobs Created $2.477.727 $2.569.977 $2.665.663 $2.764.911 $2.867.854 $2.974.630 $3.085.381 $19.406.141
Capital lnvu}inont
Capital Investment by industry
None Needed - $0 30 $0 $0 $0 $0 $0
Net Benefit or (Cost) -
'50% Utihization $2.735.823 $3.870.784 , $5.200.674 $6.553.791 $8.108.140 $9.868.360 $11.658.674 $47.996.246
Increasing Utilization $2.735.823 $3.870.784 $5.707.677 $7.311.567 $10.204.255 $12.625.852 $16.802.650 $59.258.607
kaenam‘or {Cost)per ton diverted . .
50% Utilization $16 $22 $30 $37 $46 $55 $65 $39
Increasing Utihzation $16 $22 $27 $35 . $41 $50 $58 $38
24-Ap1-93 . :
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Summary. Table for 30% and increasing Utilization in P

Table 2-A.7 Cost-Benetit Analysis for Marhet Development Policies

Raging - Without Job Loss

Total Net {Cost) or Benefit

. 1094 1905 1996 1097 1998 1909 2000 Tots

Aluminum Packaging B i

Tons Diverted/Utilized - . , : T

50% Utiizaton 124750 127.245. 129 780 132386 135034 137.734, 140 489° 927 429

Increasing Uthzaton 124 750. 127.245) 155 748° 158.8683 189047 192.828: 224 7831 1173 28%

Total Net (Cost) or Benefit . . B N T T )

50% Utihizetion Oniy 367.664.568 $689.834.467 $72.195.460 - $74.624.600 $77.258.811 $80.108.083 $83.042.329 ¢ $524:728 328

increasing Uthizaton Only 367.664.568 $69.834 487 $86.238.762 $89.134.117 $107.290.315 $111,236.061 ¢ $131.428°778 $662.825 066

Net (Cost) or Benefit per ton diverted N . _ . “ )

50% Utihization Only : $542 $549 $556 ' $564 ° $572 $582 ' $591 $508

increasing Uthzavon Only $542 - $549 $554 $5681 3568 ° $577 $585 ° $565
N i T - B B ]

Glass Containers i } B i

Tons Diverted/Ultilized ] . i ‘ i

50% Utihzaton 1.030:301+ 1.040.604° 1.051.010. 1.061.520: 1.072.135. 1.082.857' 1.003.685¢ 7 432 413

Increasing Utihzauon 1.030:301 " 1.040.804 1.261.212; 1.273.824 1.500.989 1.515.889" 1.749.898¢ 9.372.827

Total Net (Cost) or Benelit ) N . ! C i R i

50% Utlizabon: (35.821.201)° ¢ $7988.788 . $8.615456 : $16.8601.8268 ! $25.832.541 - $36.343.559 ¢ $47.077.064 - $129 447.813

Increasing Utlization ' ($5.821.201)3 $798.768 - $7.133.531 ¢ $18.591.01t ° $29.241.931 $43.685.328 $684.105.744 $155.735 112

Net (Cost) or Benefit per ton diverted i N - [ : j - 1 R

$0% Utilizaton ' (36) $1 2, 38 : $18 ¢ $24 ‘$34 ! $43 . 317

increasing Utilizaton {36): I 1 38 . $13 . $19 : " - $29 ¢ 337 ¢ 317
T T T = T g

Plastic Packaging . ! : : !

Tons Diverted/Utilized ! 5 t i -

$0% Utilizanon . 612:500 0849.638) 886.907! 727.435! 770.383;° 815,804 863,937 5.125.573

increasing Ublhizauon [ 612.500 848.0381 824,289 §72.922 1.078.495¢ 1.142.128 1.382.288 8.561 286

50% Utlizaton

i (3394.725.625)

| (3413.120.418)

(3431.8613.410)

(3450.807.171)

(3469.9056.778)

(3488.941:501)

(3508.487.493)

($3.157.661.384)

Increasing. Utilization

i (3394.725.825)

{ ($413.129.418)

(3525.616.648)

(3676.180.348)

(3846.070.705)

(34.106.458.304)

Net (Cost) or Benefit per ton diverted

(3549.338,192)1

(3704.395.388)

H
(3820)]

Total Net (Cost) or Benefit

§

50% Utiizabon : {$844) (3837)! (3628) {3810) {3599) (3589) (3610)

increasing Utihzauon : (3644)1 (3837)! ($638) (36291 (36827) (38 1y (36812) (3628)
. . 1]

Corrugated and Paperboard Packaging| i ! ; )

Tons Diverted/Utilized 1 H : ' 1

50% Utilizebon 2.850.000! 2.900.000' 2.950.0001 3.100.000! 3.150.000 3.250.000 3.250.000 21.450,000

increasing Utlizaton 2.850.000 2.900.000 3.540.0001 3.720.0001 4.410.000 4.550.000 5,200,000 27.170.000
; T - ; -

50% Utihzaton

| $102.336.275

| $214.784.815

$249.056.754 ¢

$287.248.650 |

$320.398.421

}
$372.073.011 |

$414.827.335

$2.060.326 162

increasing Utlizabon

{ $1902.338.275

i $214.784.815 i

$289.033.009 :

$333.025.408 .

$432.678.031

_ $490.668.421

$610.069.100

$2.562.505.058

Net (Cost) or Banefit per ton diverted

i

Totat Net (Cost) or Bensefit

50% Utilizatoon ! [T1 $74 ! $85 i 383 . $105 $114 $128 | 3900
increasing Utilization i 387 : $74 i 382! EITH se8 | $108 $117 | $94
R ' N 1 B B B i
Other Paper Packaging | ; : ] i
Tons Diverted/Utilized : ) _ : H t
50%.Utilizaton N 291.902° 293.853¢ 2954151 297.1881 208.971 300,768 302.569 2.080.462
Increasing Uthzation H . 291.902! 293.853 354.408 356.6251 418,559 421.070 484,111 2,8620.418
Yotal Net (Cost) or Benafit : . N
$0% Vtilizanon i {85.823.441)1 {$3.973:833) (3901.970) $1.330.622 $4.858.953 $7.782.129 $11.800.529 $15.082 989
Increasing Utilization ($5.623.441), ($3.973.633)  ($2.183.382) $477.693 $4.099.567 $8.110.939 $13.915.487 $14.643.021
Net {Cost) or Bensfit per lon diverted ¢ i N
50% Lukizaton : (320)1 ($14)! (33 $4 316 $2¢ $39 $7
Increasing Utilizaton [ (320)1 $14); (88)] ~ 31/ $10 319 $29 1)
. h v 1
Steel Cane/Packaging 1! i : :
Tons Diverted/UtHized t } . ! ‘o
$0% Utilization ! 172.084 173.441 s 1748281 176.227 177,837 179.058 180,490 1.233.748
Increasing \ 172.084 | 173.441 200,704 211.472 248.692 250.881 288,785 1.554.920
Total Net (Cost) or Benefit 1 i LT
50% Vulizaton ' $2.735.823. 1 ' $3.870.784 | $5.200.874 ! $6.553.701 ¢ $8.108.140 $9.068.380 $11.658.8674 $47.996.248
. [Increasing utihzation N $2.735.823 | $3.870.784. $5.707.677"1 $7.311.567. 1 $10,204.255 . $12.625.852 $16.802.650 $59.258.607
Net (Cost) or Banefit per ton diverted.: i I i o ! j j i
50% Unizanon ' $16 | $22 $30 $37 $48 358 3es $39
Increasing Ubhzation $18 1 ) $22 $27 $35 | 341 350 $58 $38.
Jobs Lost, All industries | { -
50% Utiizaton|. 0 [ [ [H 0 0 []
Increasing Ublizabon 0 : 0 0 0. 0 0 0
Value of Jobs $30.000 $30.870 $31.785 ¢ $32:06886 $33.634 $34,610 $35.613
Net Cost of Jobs Lost ) I 1 ) s
50% Utitizaton $0 30 : 30§ $0 30 $0 30 30
Increasing Uthzabon 30 $0 | $0 $0 30 $0 30 30
Administrative Costs ~ C ~
) Public ! $700.000.: $720.300 $741.180 $762.083 $784.801 $807.560 $830.97% $5.347.513
Private ! $70.000.000 ' $72.030.000 |  $74.118.870 » . $76.268.317 $768.480.008 $80.756.021 $83.097.946 $534.751.253
Packaging Totals - i
Tons Diverted/Utilized [ i o )
50% Ulitizaton i 50815171 . 51835811~ '5287.9511 5.494.75% 5,604,130 5.7668.218 5,831,170 308.249.323
Increasing Unhization H 5.081.517 5183581 6.345.8411 - 8.593.707 7.845.782 8.072.708 9.320.873 48.452.708

50% Ulihzation

| (3214.333.602)

(3200.564:717);

(3171.507.004)

($141.478.874)

("03,70‘.810)

($84.319.041)

(324.210.487)

(3920.178.829%)

Increasing Utlization

i(3214.33).602)

(3200.564.717)

{8214.527.120)

(3179.8629.309)

($171.930.248)

($119.632.349)

{393.670.871)

(31.104.497.308)

Net(Cost) or Bensfit per ton diverted

50% Uliization 1 {342) {839} (332)1 (328) (319) {811 (34) (324)
Increasing Utitization 1 ($42) (339)! . (334)4 (8§27} ($22) {$15) ($10) (328
Diversion Summary i - j H

Total Waste Generation 48138018 48.957.280 49.789.583 ~'50.635.078 51.490.787 52,372,233 53.262.501 354.653.308
Diversion at 50% Utihzaton 1% 11% 11%! 11% 11% 1%} 11% 11%
Diversion st increasing Ubl. | 1% 11% 3% 13% 15% 15% 18% 14%
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Table 2-A.8 Cost-Benefit Anaiyers for Marhet Development Policies
Summary Table for 50% and increasing Utilization in Packaging - Without Aluminum

Total Net (Cost) or Benefit

1904 - 1995 1998 1997 1908 1999 2000 Totat

Aluminum Packaging | .
Tons Diverted/Utilized - . !
50% Uulization 124.750: 127.245° 129.790: 132.386 135.034: 137 734 140 489 927 429
tncreasing U 124.750 127 245 155.748° 158.8631 189.047° 192.828: 224,783 1.173.26%
Total Net (Cost) or Benafit . i ) N N
50% L 1 Only ! $67.8664 568 ° $89 834487 : 372105460 . $74.824.600 .  $77.2583:811 .  $80.108.083 : $383.042.329 $524 728.328%
Increasing \ Only $67 864.568 ° $69.834 487 $86.238.762 $89.134.117 | $107.290.315 ° $111.236.061 $131.4208778 - $862. 825 068
Nel (Cost) or Benelit per ton diverted . N .
50% Utihzauon Only H $542 . 3549 ! $558 $564 : $572 ° $582 $591 $56¢
incressing Utiization Only . $542 3549 $554 ' $581 " 3568 ! $577 ¢ $585 ! 3585

i . »
Glass Containers ! : ! ; ;
Tons Diverted/Utilized : ! : | N
50% Utiizason N 1.030.301 1.040.604: 1.051.010: 1.081.520! 1.072.135: 1.082.857° 1.083 685 7.432.11)
mcunlrig Utiization 1.030.301 1.040.604.! 1.261.212° 1.273.82¢ 1.500.989: 1.515.900 1.740.806 9.372.827
Total Nat (Cost) ar Benefit . ' i ) . . i
50% Utilizaton. o ($5.621.201):- $798.768 | $8.8615.456 ¢ $16.601.626 : $25.832. 541 . $36.343.580 $47.077.064 $129.447.813
tncreasing Utlization ($5.821.201); ©3798.768 ¢ $7.133.531 : $16.561.011 - $20.241.931 ¢ $43.685.328 ¢ $64.105.744 $155 735 112
Net (Cost) or Benefit per-ton diverted i ; ! i i )
50% Utitization : -(3e) $1 ¢ $8°:° $16°! $24 $34 ¢ $43 ! 317
Increasing Utlization ! (38 $1 ! $8 i $13 |~ $19 $29 ! . 337 | $17

i i ' : 1 : i
Plastic Packaging : ) ; ! :
Tons Diverted/Utilized 1 H i : :
50% Utihzabon ' 812.500 648.6381 686.907! 727.435 © 770.353: 815.804 863,937 5.125.873
incresaing Utilizaton ! 812.500 648838 824.289 872.922 1.076.405: 1,142,128 1.382.298 6.581.268

R ' '

50% Utiizaton

1 ($394.725.625)

(3413.129.418)

($431.613.410)

(3450.807.171)

(3486.058.778)!

(3488.941.501)

($508.487.493)

($3.157.661.394)

tncreasing Ytihzaton

. (3394.725.625)

(3413.120.418)

($525.818.648)

($549.338.182)

(3676.180.348) 1

($704.395.388)

(3048.070.705)

($4:109.456.304)

MNet (Cost) or Benefit per ton diverted

1

{$610)+

Total Net (Cost) or Benefit

50% Utilization | ($644) (3837)i ($628) (3820) (3599) (3589) (3616)
Increasing Utilizaton ; ($644)j (36371 (3838) (3629) (3827)4 (3617) (3812) (3626)
. H : i .

Corrugated and Paperboard Packaging)| i V

Tons Diverted/Utilized |

50% Utilizaton | 2.850.000 2.900.000 2.950.000 3.100.000 3.150.000 3.250.000 3.2%0.000 21.450.000
{increasing L ] | 2.850.000 2,900,000 3.540.000 3.720.000 4.410.000 4.550.000 $.200.000 27.170.000

30% Utilization

$192.336.275

$214.784.815 |

~3240.85€.754

. $287.248.850

$3290.308.421

$372.073.911

$414.627.33%

$2.060.326.182

$162.338.275

:$214.784 815 !

$289.033.009

$333.025.405 !

$432.678.931

$400.668.421

$810.008.100 -

$2.562.505.958

Increasing Utli

Mot (Cost) or Benef

it psr ton diverted

=

50% Utilization | - $87 ¢ $74 385 $63 3105 $114 $128 $06°
Increasing Utiization S $87 | 374 $82 . $90 $98 $108 M $117 $04
Other Paper Packaging ! ] ;
Tons Diverted/Utilized :
$0% Ulilizaton . 291.902 293.853 295.415 297.188 208.871 300.765 302.569 2.080.482
increasing Utlization ] 291.902 203.6531 354.408 356.625 418.559 421,070 484111 2.620.418
Total Net (Cost) or Benefit ! i 1
50% Utihzaton H ($5.823.441); ($3.73.83)) ($901.970): $1.330.622 $4.858.953 $7.792.120 $11.800.529 $15.082.989
Incressing Utilizaton i (35.823.441) ($3.973.833) ($2.163.302) ¢ $477.693 $4.000.587 $8.110.939 $13.015.487 $14.043.021.
Net (Cost) or Benefit psr ton diverted . .
50% Utlizabon . (320) ($14) ($3) $4 ! 318 328 $39 $7
Increasing Ublization H (320): (314) (38) $1. $10 $19 $29 36
) A N T N -

Steel Cans/Packaging | ; i i
Tons DivertediUlilized | H ! i
50% Ulilizadon 172.084 173.441 174.828 . 176,227 177.637 179.058 180.490 1.233.748
Increasing Utilizabon ! 172.064 173.441 209.704 211.472 248.602 250,881 288,788 1.554.920
Total Net (Cost) or Benefil : . - - . : .
50% Utihization [- - $2.735.823 *-$3.870.784 $5.200.874 $6.553.761 $8.108.140 $9.868.360 $11.658.674 $47.996.240 |
Increasing Utilization i $2.735.82) $3.870.784 $5.707.877 $7.311.567 °$10.204.255 $12.625.852 $16.802:850 $590.258.607
Met (Cost) or Benefit per ton diverted ) . L . j
50% Utilizabon ' $186 $22 330 $37 $48 $58 365 $30
incressing Utlizaton $18 $22 $27 $35 $419 $50 $58 338
Jobs Lost, All industines -

50% Utilization 5.27¢1 5.001 4.307 3.774 2.987 2,167 1.334

incressing Ublizaton 5.278! 5.001 5.634 4919 . 8.118 4.040 3.687

Vatse of Jobs v $30.000 $30.870 $31.785 ¢ $32.088 $33.834 $34.€610 $35.613
Net Cost of Jobs Lost , !

50% Utilizationt '$158.284.538 $154'369.4680 $139.600.207 ' $123.346.584 $100.471.109 $75.001.299 $347.495.849 $708.849.138

increasing Ulitizanon

$158.284 538

$154.360.480

$178.9056.603

$160.784.903

$172.036.369

$139.828.054

$138.440.832

$1,102.698.759

Administrative Costs

Public $700.000 ! $720.300 $741.189 i $762.683 $784.801 $807.560 : $6030.979 $5.347 513
Pnvate $70.000.000 ! $72.030.000 $74.118.870 ! $76.288.317 $78.480,093 $80.756.021 $83.007.048 $534.751.253
- i - i
Packaging Totals - ! ! ! |
Tons Diverted/Utilized '
$0% Uhlization 4.958.787 5,056,338 5,158,161 5.362.360 $.469.008 5.628.483 $.690.681 '37.321.894
Incressing Utlizaton 4.958.787 5,056,338 6.189.793 8.434.843 7.858.735 7.879.877 9,105,000 47,279 440

Total Net (Cost) or Benefit

50% Utilization

($440.282.704)

(3424.768.644)

(3383.382.852)

($330.450.087)

($281.494.730)

(3219.426.422)

{3154.748.085)

(32.243.556.004)

(3440.282.704)

($424.760.644)

($479.722 483)

($420.748.419)

{3451.256.832)

($370.694.484)

($383.547.480)

(32.960.021.130)

Incressing Utitizabon

Net{Cost) or Benefit per ton diverted

50%. Utliization | (389) (384) ($74) (363) ($51) (330) (327) (360)
|increasing Uthization (389) (384) {378) (387) (359) (347) (340) (383)
Divession 8 Y i ! | - .
Tolal Waste Generanon i 48.138.918; 48.957.280 49.789.553 50.835.97¢ 51.408.787 52,372,233 53.262.581 354.053.308
Diversion at $0% Utilizaton 10% 10% 10%1 S 1% 11% 1% 11% 11%
Diversion-at increasing Uil ! 10% . 10% 12% : 13% 15% 15% 17% 13%
APX-02.001 2A-8.
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"Table 2-A9 ‘Cost-Benefit Anaiysis for Market Deveiopment Policres
Summary Table for 30% and Increasing Utilization in Packaging - Without Plastic

Total Net (Cosl) or Benefit

1994 1995 1998 11907 1998 13998 2000 Totat
Aluminum Packaging V L :
Tons Diverted/Utitized 5 v A
50% Utiization - 124.750 127.245¢ 129 790 132,388 135 034 137 734 140.489°* 927 429
Increasing Unhization 124 750 127.245¢ 155.748 158 863: 189 047 192.828! 224 783 1 173.285
Total Net {Cost) or Benefit ) ) n . .
50% Vtihzaton Only $67 664.566 . $80.834 467 ~$72.195 460 $74 624 609 ' $77.258.81¢ $80.108.083 $83.042 329 $524 728 328
Increasing Utihzaton Only $87.664.588 $689 834.487 $86.238 782 $69 134.117 . $107.290.315 $111.236.0681 + $131.426.778 $662 925 068
Net {Cost) or Benefit per ton diverted ) ) : N -
50% Unhzahon Only $542 $549 3556 ° $564 ° 3572 3582 ° $5901 . 3568
Increasing Uthzation Onty . $542 . $549 '$554 - $561 : $568 $577 ¢ 3585 $565
: H

Glass Containers : ] i :
Tons Diverted/Utilized : . .
50% Utilization, 1.030.301 1.040.604 1 1.051 01¢° 1.061.8520° 1.072.135° 1.082.857 " 1003885, 7 432943
tncreasing U 1030.301° 1.040.804- 1.281.212! 1.273 824 1.500 989 - 1.515.999 1.749.806. 9372827
Total Net (Cost) or Benefit . - - R . .
50% Uthizaton (35.821.201) © . $798.768 - $8.615456 | $16.801.826 $25.832.541 $36.343.550 |  $47.077 084 ! - 3129447813
Incraesing Ublization ! {$5.821.201). $798.768 . $7.133.531. $16.591.011 $29.241.931 $43.8685.328 |  3$64.105.744 . $155 735 112
Net (Cost) or Benefit per ton diverted 1 + H I : - g
50% Utiizaton i - (881 st - 88, $16 i $24 : $34 | 343 $17
Increasing \ . {36) $1 38 1 $13 ¢ - $19 ¢ $20 ¢t $37°¢ $17

T N oo 1 H ]
Plastic Packaging i X v '
Tons Diverted/Utilized ' 4 | - i
50% Utihizaton : 612.500; 8405:838; 686.907! - 727.435¢ 770.353, 815.8041 863.937 5.125.5713
Incteasing Utihzaton ! 812.500: 648.638¢ 824.289 872.9221 1.078.495 © 1.142.126 1.382.298 6.561.286

50% Vulizanon U ($394.725.825): (3413.120 418)i

($431 613 410}

(3450.807.171)¢

(3469.956.778)!

(3480.941.501)

($508.487.483)1 ($3.157.661.394)

(3$525.6168.848):

($549.338.192)!

(3876.180.348)

($704.395.368)

($846.070.7085)1 (34.100.4568.304)

Increasing Utlizaton ($394.725.625): (3413.120.418)!
Net (Cost) or Benefit per ton diverted : i

I}

(3810)

APX-02.00}

2A9

$0% Vtihization (3844): (36837); (3628)i (38201 (3599) ($588) (3818

increasing Utilization ¢ (3044} (3837): {3838)! (3629). (3627) {3617) (3812) (3626)

Corrugated and Paperboard Packaging: : i H

Tons Diverted/Utihized $ | N

50% Ultilization 2 850.000! 2.900.000: 2.950.000: 3.100.000: 3.150.000! 3.250.000 3.250.000 21,450,000

increasing Utilization 2.850.000. 2.900.000: 3.540.000¢ :3.720.000¢ 4.410.000! 4.550.000 5.200.000 27.170.000

Total Net (Cost) or Benefit . : i H :

50% Ulilizaton }$192.336.275 ' $214.784.815 1 $249.856.754 .| $287.248 650 | $320.308.421 : $372.073.91% $414.827.335 $2.060.328.182

Increasing Utiizaton ¢ $192.3368.275 . '$214.784.815 ! $289.033.009 | 3333.025.405 | $432.678.931 . 3490.868.421 $610.080.100 $2.562.595.958

Net (Cost) or Benefit per ton diverted H 2t i . B H N

50% Utilizauon i $87 $74 ¢ $85 $93 ° $105 i $114 $128 396

Incteasing Utilizaton 367 - $74 $82 @ $90 398 | $108 $117 ¢ . 394

. : ! . 1

Other Paper Packaging ! : . ' i IB

Tons Divertad/Utilized ! : ¢ : ! - !

50% Utilizahon 291.902. 293.653} 295 415 297.188! 298.971 300.765 302.569 1 2.080.482

Increaming Utilization i 281,902 293.853: 354 4908 356.825! 418.5591 421.070 484,111 2.820418

Total Net (Cost) or Benefit _ B i 3 ‘ .

50% Ullization ($5.823.441)1 ($3.973.833J1 ($801.870;}. $1.330.822 $4.858.953 $7.792.129 $11.800.529 $15.082.9089

Increasing Utlizanon ! ($5.823.441)! {33.973.83%: (32.163.382)1 3477603 ! $4.000.567 $8.110.939 $13.015.487 $14.643.021

Net (Cost) or Benefit per ton diverted ' ! .

50% Utilizaton ¢ (820): (3141l (3N $4 ¢ 318 1 ‘$28 $39 $7

Increasing Utlization {$20) ($14)! (38)! $1 ¢ $10 | $19 $29 $8
: i . 1

Steel Cans/Packaging | ‘- ] ' i

Tons Diverted/Utilized . : :

50% Utihzaton 172.0684° 1734411 174 8281 178.227 177.637 179.088 180.490 1.233.748

increasing Utlizauon 172.084: . 173,441} 209.794 211,472 248.892! 250.681 288.785 1.954.929

Total Net (Cost) or Bensefit ! . . i ¢ . : ! . .

- |50% utilizavon =~ " ° ! $2.735.823 ¢ $3.870.784 i $5.200.674 | .36.553.791 ¢ $8.108.140 ; $6.868.380 $11:658.674" 347.906.248
increamng Utiization $2.735.823 $3.870.784 ¢ $5.707.677 ¢ $7.311.567 ¢ $10.204.255 | $12.625.852 $10.602.650 $59.258.807
Net (Cost) or Benefit par ton diverted ! po < B ) 3 N
50% Utiizaton _ 818 ¢ $22 ! $30 ¢ 337 $48 | $55 385 $3¢
Increasing Uthization $16 $22 $27 1 $35 i $41 1 $50 $58 338
Jobs Lost. All Industries ¢ K 1

50% Ulnhzadoni . . ¢ i
tncreasing Uuhzathon : : : N ¢ R -
Value of Jobs : $30.000 $30.870 i $31.785 ¢ $32.686 $33.634 3$34.610 $35.613
Net Cost of Jobs Lost ! : . :
50% Utinzauon! $0 i $0 ! $0 ¢ $0 $0 30 “s0 30
increasing Unhzaton i 30 $0 30 ¢ $0 } 30 - 30 30 30
Administrative Costs s R . X i i .
Pubtic ! $700.000 ° $720.300 ! $749 189 | $762.683 ° $784.801 $807.560 $830.079 $5.347.513
Private:  $70.000.000 i . $72.030.000 + $74.118.870 ' 376268317 ' $78.480.088 $80.756.021 $83.097.048 $534.751.253
Packaging Totals . - ] e ' i ‘
Tons Diverted/Utilized ] i I 1 .
$0% Utlization 4 469.017 4.534.043 40010441 4.767.321 4833777 4.950.414 4.067.234 33.123.750
increasing Utiizaton 4469017 4.534 0431 5,521,283 5.720.785% 8.767.287 6.930.576 7.947.574 410801439
Total Net {Cost) or Benefit . i 7 > ) : R
50% Utiizabon . ' $180.392.023 ¢ $212.564.70% | $260.106.3168 | $309.328.207' | $368.191.966 | 3424622460 | $484.277.008 | $2.237.482.769
increasing Utilization i $180.302.023 : $212.564.701 $311.080.528 !  $360.508.793 | $504.250.100 i $584,763.020 | $752.300.834 | 32.914.958.008
Net{Cost) or Banetlt per ton diverted Coi 1
50% Utilizason ! $40 ! $47 $87 ¢ 365 i 378 386 $97 368
Increasing Utlizaton i 340 347 ¢ 356 ¢ 385 ) 378 384 $05 $70
X H - ; H ] 1
Diversion Summary . . 3 . -
Total Waste Generaton 48138018 48.087.280 49.709.533 ! 50.835.076, 51406787 52.372.233 $3.262.561 354.653.308
Diversion at 50% Utiizstion 9% ¢ 9% 9% . 9% % 2% % 9%
Diversion at Incregsing Uil, 0% i 9% 1. 1% 1%} 13% 13% 15% 12%



. CHAPTER 3
15% REFILLING OF PLASTIC AND GLASS BEVERAGE
CONTAINERS WITH AND WITHOUT TRADING CREDITS

INTRODUCTION

This policy would require that 15% of the glass and plastic beverage containers sold in the state
be refillable. The refilled containers could either be standard "throwaway" bottles (some of which
are already being collected for refilling in. some areas), or specially-designed refillables. The
containers on which the 15% would be applied are "CRV" (California redemption value)
containers regulated under the California Beverage Redemption and Litter Reduction Act.
However, manufacturers that sold non-CRV refillable beverages could sell credits to CRV
beverage manufacturers. The effect of thxs could be to draw other beverage markets, such as
milk, into the refilling process.

In most situations, refilling has been shown to have the lowest energy requirement and cause the -
least amount of water and air pollution of the containers tested.' Yet, the refillable market share
‘has dropped dramatically in the last 25 years. Refillable bottles held 40% of the national beer
container market share in 1965, and only about 5% in 1989. The decline for refillable glass soft
«drink bottles in. this pertod was even more dramatic, dropping from a 90% market share in 1965
to 15% in 1985.° Changes in supermarket structure, centralization of beverage distributorship,
consolidation in the industry, and movement toward recycling have resulted in a dramatic decrease
in refillable market share.

Recycling centers are presently reluctant to pursue the limited markets now available for refilling.
So long as just a few small; distant brewers are interested in the process, there seems to be limited
economic reason to sort all glass bottles in order to isolate the narrow group for whlch a refilling
market exists. :

" However, major markets may be within reach, Large brewénes such as Anheuser-Busch report A
‘that they have developed a new generation of glass. bottles which. could either be refilled or
recvcled. They have not chosen to bring these containers into the California market, however. -
In addition, Owens-Brockway has developed refillable soft.drink.bottles for European markets
but the contamer has not been used in the U.S.

Many barriers-to-entry contribute to the lack of a large market for bottle refilling in the state. For
example, large breweries indicate a reluétance to introduce more durable bottles because their
regional competitors may be in a better position to refill them than they are. Large glass and
plastic bottle manufacturers have little interest in introducing refilling, because every time a bottle
is refilled, a new bottle is displaced. High sewer charges and increased water use from washing
are also cited as barriers to refilling. Finally, recycling centers are discouraged from sorting
bottles when just a tiny percentage are of the brand and type for which refill markets exist.

Until a larger infrastructure is in place, it is unlikely that recycling programs or centers will be
able to incur the sorting and transportation expense required to market empty bottles for refilling.
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This policy could serve to jump-start the development of such an infrastructure. If the economics
of refilling prove out once such a structure is in place the market could expand bevond the
mandated fifteen percent.

'~ HIGHLIGHTS OF THE ANALYSIS

= The refilling policy results in the highest per ton benefit of the six policies anql_vzé_d. The
plastic refilling benefit ranges from -344 per ton to $1,171 per ton, and the glass benefit per
ton ranges from 83261 to $458. The per container benefit is in the range of 7-cents to 12-
cents, mostly due to reduced container, processing and disposal costs.

L The combined overall net ‘benefit of these policies ranges from 340 million to 8112 million
over the seven year period of the analysis.

u The direct diversion impacts of this policy are minimal. However, the policy will reduce the
oversupply of cullet, provide a high-value use of .secondary plastic, and may lay the
foundation for broader reuse and ref illing efforts.

L] One of the primary benefits. of this policy is the creation of new jobs related to the refilling
infrastructure. -The total number of jobs created will be about 800, with an annual benefit
per job of 814,000 for the plastic policy and $23,000 for glass. .

® ' Refilling of glass and plastic bottles, a source reducing option, results in a high net benefit.
Refilling can become even more cost-effective once an infrastructure is established.
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Table 3.1 Waste Generatlon Data for Glass and Plastic Beverage Contalners

1980 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Glass Containers Sotd. 3.253.000.000{ 2.838.000.000f 2.596.000.000| 2.336,400.000f 2.102.760.000] 1.892.484.000{1,703.235.600] 1.532,812.040| 1,379.620.836| V.241.658.752| 1.117,492.877
Glass Containers Recycled 1.645.000,000] 1.8603.000,000] 1.774.000.000] 1.612.116.000f 1.450.904.400) 1.305,813,960}1,175.232,564] 1.057.709.308 951,938,377 856,744,539 771.070.085
Policy Glass Refilled - ol - 0 : 5 0 ) 0 126.165.600] 113.549.040] 102.194.136 91.974.722] ~ 82.777.250 74.499.525 67.049.573
Tu Glass Containers Refilled 242.000.000 265.000.000]  226.000.000 216.960.000 315.414.000] 283.872.600| 255.485.340 229.936.806 206.943.125 186.248.813 167.623.932
Plastic Containers Sotd §58.000.000 531,000,000 §42.000.000 §36.580.000 5§31.214.200] 525.902.058| 520.643.037 5§15.436.607 6§10.282.241|° 505.179.419 500.127.624
Plasiic Containers Recycled 172,000,000 300.000.000 363.140.000 359.508.600 355.813.514 352.354.379] 348:830.835 345.342,527 341.889.101 '338.470.210 335.085.508
Plastic Conlainers Refilled 0 0 - 0 0 79.682.130 78.885.309 78.096.456 77.315.49¢7 76.542.336 75.776.913 75.019.144
Tons Glass &Plastic Sold - 850.517 744.900 685.133 819.872 _561.104 508,181 460,518 417.590 378.924 344.093 312.715
Tons Glass & Plastic Recycled 4227117 470.750 467.709 426.996 386.454 349.944 317.064 287.450 260,777 236.751 215107
[Policy Tn Glass & Plastic Refilled 0 0 . 0 0 36.854 331.646 30,755 28,148 25.797 23,677 21,764
% Baseline Diverston 49.7% 63.2% 68.3% 68 9% 68.9% 68 9% 68 8% 68.8% 68 8% 68 8% 68 8%
|Poticy Diversion (Refilling) 0.0% 0.0% 0 0% 0 0% 8.6% 8.6% 6.7% 6.7% 8.8% 6.9% 70%
Total Diversion 49 7% © 63.2% 68.3% 68 9% 75 4% 75.5% 75.5% 75.6% 75.6% 75.7% ° 75 1%
% AB 939 Diversion 0.94% 1.03% *1.00%1] - 0 90% 0-88% 078% 0 70% 0.62% 0 56% - 0 50% 0 44%




WASTE GENERATION AND DIVERSION

Table 3-1 illustrates the relatively modest diversion-benefits of this policy. Glass and plastic CRV
beverage containers account for only 2% of the total weight of waste generated annually in the
state. Thus, even a high diversion rate of these commodities will have a small overall diversion
impact. The total diversion impact of recycling and refilling in this model is just below 1%.
However, overall diversion impacts of this policy are not the best measure of its potential success.
A refilling policy has the potential to impact glass and plastic ‘secondary. material markets by
diverting these materials from the marketplace." This can be important when the markets are
already saturated for these materials. By essentially removing 15% of the glass and plastic from
the supply of secondary materials, this policy can help to relieve the supply-heavy markets for
these matenals. Increasing the refillable market share to 15% will remove 24,000 tons annually
of glass and 5,000 tons annually of plastic, or 5% and 7% respectively, of the glass and plastic
recycled in the state from the marketplace.

THE COST-BENEFIT MODEL

RESULTS OF THE MODEL -- 15% REFILLABLES FOR GLASS CONTAINERS

The model shows a net annual benefit from the policy ranging from $3.8 to $15.9 million a year,
and”$43 million to $80 million over seven years. This is between 7-cents and 13-cents per
container refilled. At least 6-cents of-this savings is internal to the beverage industry; that is, it
would accrue to manufacturers and consumers of beverages. This benefit increases as the value
of the container increases. The balance would accrue either to local govenments and ratepayers,
or to the economy more generally. The model shows a substantial savings compared to the 1-cent
per bottle cost of recycling a glass container, and the avoided land disposal cost of 3-cents a
bottle. The benefits that accrue are a result of the avoided cost of bottles, and the creation of new
economic activity and jobs. Refilling is a labor-intensive process, and refilling jobs also have a
significant multiplier effect through the economy. Only the multiplier jobs are counted as a
benefit to the policy; the remaining jobs are part of the cost of collecting and washing bottles.
The benefits far outweigh the cost of refilling and administrative costs.
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™ Table 3.2 Cost-Benefit Analysis for Market Development Policies
15% Refillable Glass Beverage Containers
1994 1995 1998 1997 1998 1999 2000: Totsl
nption and Di .
tA Consumption (Glass Bev. Cont.  2.102.760.000 1.892.484,000 1.703.238.800 1.592.9012.040 1,379.020.838 1.241,058,752 1.117.492,877 10.970.164.1086
Diversion resuiting from Policy (Containers)” .
126.185.800 113.549.040 '102.194.138 91,974,722 82.777.2%0 74.499.528 87.049.573 858.200.848
Price and Value c! Material
Market Prices (Price of Glass Bottie) . .
Boer - low 30,14 $0.14 $0.14 $0.14 -$0:14 $0.14 $0.14
Beer - high $0.16 $0.18 $0.16 $0.18. $0.18 - $0.18 '$0.10
Wine - mid $0.38 $0.38 $0.3% $0.38 $0.38 $0.35 .:$0.38
leuo of Material Refilled - $ '
low (all low beer) $17.683.184 $15.890.868 $14.307.179 $12.878.481 $11.588.818 $10.429.934 $9.386.940 $92.149.378
mid( 10% wine, 90% beer) $22.356.544 $20.120.890 $18.108.801 $16,297.921 $14.668,129 $13,201.318 $11.881,184 $116.634.788
high (20% wine. 80% beer) $24.778.924 $22.301.03¢ © $20.070.928 $18.083.83% $16.257.452 $14.831.707 $13,168.536 $129.272.414
[Costs
[Callection and Washing Casts
iCost per bottle $0.14 $0.11 $0.11 $0.14 $0.11 $0.11 $0.11
JRecycler Savings from Raefilling $0.02 $0.02 $0.02 $0.02 $0.02 $0.02 $0.02
[Value of Avoided Recycling
[Per bottie $0.0¢ $0.01 $0.01 $0.01 $0.01 $0.0¢ $0.01
INet collection end refilling costs $0.08 $0.08 $0.08 $0.08 $0.08 $0.08 $0.08
[Nat Cost for colin./refilling M . :
$10.093,248 '$9.083.923 $8.178.531 $7.387.978 $6.622.180 $5.959.962 $5,303,986 $52.856.788
[Additionel investment w/o trading $2.817.702 $2.817.702 '$2.817.702 $2.817.702 $2.817.702 $2.817.702 $2.817,702 $14.670.000
jJob Impscts B ‘
[2obs Per 1.000.000 bottlies refilled -- 3.5 N .
|2obs Created i 442 397 358 322 200 261 238
CA Multiplier 1.4 14 1.4 1.4 1.4 1.4 14 -
[Tt Vairagted 618 558 501 4s1 408 38s 329
129 116 108 94 1) 768 a9
Multipher 1.8 16 1.8 16 1.8 1.8 16
‘atal Jobs Loat 207 188 168 - 151 138 122 110
Multipher Jobs 99 89 80 72 8s 58 53
[Average Value of Jobs $30.000. $30.870 $31.788 $32.688 $33.8%4 $34.810 $38.613%
Nat Value of Jobs Created $2.969.744 $2.750.280 $2.547.034 $2.358.809 $2.184 493 $2.023.059 $1.873,558 $16.708.973
apitsl iInvestment *
[Capitai investment by Industry 7
With Trading $1.004.530 $1.004.530 $1.004,539 $1.004.530 $1.004,539 $1.004.839 $1.004,830 $5.230.000
Without Trading $3.822,241 $3.822.241 $3.822.241 $3.822.241 $3.822.241 $3.822,241 $3.822.241 $19.900.000
Admini § éon- ) : . . . . = 7 . ‘ - ‘
Public $140,000 $144.080 $148,238 $152.837 $156.080 ° $101.8512 $186,108 $1.089.503
Private $1.506.000 $1.642.284 $1.889.010 $1.736.918 $1.789.348 $1.841.287 $1.804.633 $12.192.320
Fha Benefit or (Cost)
low $8.803.8680" $7.776.878 $6.840,535 $5.9685.838 $5.204 821 $4.400.281 -+ $3.835.,700 $42.937,732
mid $13.497.040 $12.000.903 $10.842:158 $9.407.297 $8.284.135 $7.261.803 $8.329.944 $67.423.139
high $15.919.420 $14.181,044 $12,604.284 $11.173.212 $9.873.458 .. $6.8692.054 $7.617.208 .$80,060.788
Without trading (low) $5.985.978 $4.959.178 $4.022.832 $3.188,138 $2,387.119 $1.872.579 $1.017.908 $23.213.817
LBcnnﬁt (Cost) per bottle refilled '
low $0.07 $0.07 $0.07 $0.07 $0.08 $0.08 $0.08 $0.07
mid- $0.114 $0.11 $0.10 $0.10 $0.10 $0.10 *$0.09 $0.10
High $0.13% .- $0.12 $0.12 $0.12 $0.12 $0.12 “$0.11 $0.12
Without trading (low) $0.08 $0.04 $0.04 $0.03 $0.03 $0.02 $0.02 $0.04
Bcnoﬁl {Cost) per ton of botties . .
low $279 $274 $288 $2680 $252 $241. $229 $201
mid $414 $409 $403 $308 $387 $3r? %368 $397
High $473 $488 $463 $456 $447 $438 $428 S4s8
Without trading (low) $180 $175 $187 $138 $148 $00 $61 $141
21-Apr-93 . :
. \
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Chart 3.2 ANNUAL BENEFIT OR (COST) F'.ER TON FOR 15% REFILLABLE GLASS
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The positive result of the model is driven by the value of the materials (bottles) that are replaced
bv refilling. Everv bottle refilled is one less bottle that must be purchased. This benefit ranges
from $9 1o $25 million annually, depending on the number and type of bottles refilled. Wine
bottles have a value about two times greater than beer bottles. If the policy were to result in a
greater number of wine bottles being refilled, either through trading, or inclusion of wine in the

AB 2020 svstem, as proposed.i in AB 401 (Margolm 1993) the benefit could be substantially 3

‘greater than that presented here. -

The net cost of washing and refilling is the primary cost category in the model. This cost is,
however, in all cases lower than the cost of a new bottle. In addition, the policy reduces the costs
associated with recvcling plastic and glass beverage containers, which are a significant part of the
costs of recycling programs.

The policy will result in a net gain in jobs. Jobs in refilling are related to sorting the containers,
transportation, and washing. Job loss is related to reductions in glass manufacturing jobs in the
state. There is strong evidence however, that glass industry job loss in California will occur due

to increased glass container shipments from Mexico, with or without a refilling policy. A strong

refilling market would rely heavily on California's glass industry to provide containers, and thus
could be essential in maintaining the industry in light of serious competition with Mexico.

Capital investment 15 discussed as it relates to ttadihg and non-trading issues, below.
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, TABLE 3-3 '
JOB IMPACT OF GLASS REFILLING POLICY - 1994

Direct Jobs Created 442
Multiplier Jobs Created 176
Direct Jobs Lost 129
-Multiplier Jobs Lost : 78
‘Net Direct Jobs Created - 313
Net Multiplier Jobs Created 98
Total Jobs Created 411

SENSITIVITY ANALYSIS -- GLASS CONTAINERS

We conducted a sensitivity analysis of the policy to determine the impact of changing ‘variables
on the results of the model. Table 3-4 and Charts illustrate the results of this analysis. The

‘complete models are in the Appendix to this chapter.

Chart 3.4 REFILLABLE GLASS CONTAINERS
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Table 3.4 Refillable Glass Containers -- Sensitivity Analysis ]

(o

—_=

iLow Value Mix__-Mid Value Mix :High Value Mix “W/out tradiig
15% Refillable Market Share - Baseline Scenario (Table 3.2) .
Total Net Benefit (Cost) (million §) ! $43 | $67 $80 - $23
1996 Net Benefit (Cost) (million §) ; 87 $11 $13 © - s$a |
Benefit (cost) per ton ($/ton) . P $261 | $397 - $456 . $141
Total tons diverted (tons) Y. 165,000] 165,000! 165,000 165,000
20% Refillable Market Share (Table 3-A.1) i ; Co
Total Net Benefit (Cost) (million $) ! $90 | $135 | $158 | $70
11996 Net Benefit (Cost) (million $) ! $14 | $21 | _ $25: $11
Benefit (cost) per ton ($/ton) | $298 | $432 $490 ! $232
Total tons diverted (tons) i 302,000 302,000 302,000/ 302,000
25% Refillable Market Share (Table 3-A.2) ,' '
Total Net Benefit (Cost) (million §) | $137 $202 $236 $117
11996 Net Benefit (Cost) (million $) | $21 $31 $37 $18
{|Benefit (cost) per ton ($/ton) | $311 $445 | $503 $266
Total tons diverted (tons) i 439,000] 439,000 439,000 439,000
Reduced Job Scenario (Table 3-A.3) , R
Total Net Benefit (Cost) (million $) - | $30 | $55 $67 $7 >
1996 Net Benefit (Cost) (million §) | $5 $9 $11 S
Benefit (cost) per ton ($/ton) ! $183 | $321 $383 $63
Total tons diverted (tons) ' 165,000 165,000 165,000 165,000
Increased Job Scenario (Table 3-A.4) l ‘ i ,
Total Net Benefit (Cost) (million §) ' $58 $82 $95 $38
1996 Net Benefit (Cost) (million $)- | . 89 $13 . $15 - - $6
Benefit (cost) per ton ($/ton) b $352 | . $484 - $541° - $232
Total tons diverted (tons) i 165,000 165,000 165,000 165,000}
1|{Avoided Land Disposal (Table 3-A.5 ;
Total Net Benefit (Cost) (million $) $52 ! $77 $89 $32
1996 Net Benefit (Cost) (million $) $8 | $12 $14 $5
Benefit (cost). per ton ($/ton) $317 | $451 $509 $197
Total tons diverted (tons) 165,000/ . 165,000 165,000 165,000
Reduced Value of wine bottles (Table 3-A.6)
Total Net Benefit (Cost) (million $) $43 $63 $71 $23
1996 Net Benefit (Cost) (million $) $7 $10 | $11 $4
Benefit (cost) per ton ($/ton) $261 $369 $404 $141 ,
Total tons diverted (tons) ! 165,000 165,000 165,000 165,0@

California Futures 3-8 ° 41026A-3.006



A

Changing the Percent Refilled '

The first set of variables that were modified are the percent of containers that would be required
to be refilled. Because the refilling rate for glass containers is already 9%, the model was not run
for 10% refillable share. At 10%, there would be no additional costs or beneﬁts as the system
would remain essentially at ‘status quo. ‘

The beﬁeﬁt of the policy increases as the market: share increases. This relates to two feamres
1) there is a net'benefit for every bottle refilled, so that as more are refilled, the benefit is greater,
and 2) even at the relatively low level of investment assumed in the model, there is room to
increase refilling capacity without adding additional capital investment.

Change in_Job Impacts

We also evaluated the impact of changing our assumptions on job-related benefits, to determine
the impact on the overall cost-effectiveness of the policy. In this analysis we assume that the
increase in jobs is only 2 per 1 million containers refilled, rather than 3.5. This results in a
reduced overall benefit of the policy of 1- to 2-cents per container. In the increased job scenario
we use a higher multiplier of 1.6 for the jobs created. This is still lower than the beverage
industry multiplier of 3.1, however, given the uncertainties in the use of multipliers, conservative:
figures are more realistic. In this case, the net benefit of the policy increases by about 2-cents
per container refilled.

Reduced Costjof Wine Bottles

To assess the impact of reduced costs of wine bottles, we ran the model using a 28¢ cost for wine
bottles, rather than 35¢. This is closer to the prices that are being offered by Vitro glass of
Mexico. This change results in a lower net benefit of 1-cent per container refilled. If more
refilling occurred with wine bottles, the reduction would be greater, although the net benefit
would still be large.

- Avoided Land Disposal .-

The final anaiysis compares the results of the model using the avoided cost of landfilling rather
than the avoided cost of recycling . For glass containers, this is about 3-cents each. The result
is a greater net benefit of 2-cents per container.
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DATA AND ASSUMPTIONS FOR THE COST-BENEFIT MODELS
WASTE GENERATION MODEL

Data on sales and recycling of plastic and glass beverage containers are taken from California
Department of Conservation Biannual Reports. These. documents provxde figures on sales and
recycling of beverage containers. Because 9% of glass beverage containers are already refilled,’® the
additional diversion from the policy represents only 6% of the market. Tons of containers are based
on a 4,000 container/ton conversion for glass and a' 15,000 container/ton conversion for plastic.

COST-BENEFIT MODEL: GLASS

Consumption Data

The DOC data is used for sales of beverc;ge containers. The sales trends from 1988 to 1992 were
averaged 1o provide a factor for growth or reduction to .2000. Diversion from the policy is 6% of the
glass beverage container market.

avoided by refilling, and thus represents the savings from refilling. This number is based on ﬁgdres
Jrom breweries that currently refill and a glass distributor.! We assume three different combinations .
of wine and beer bottles in the analysis. The low value scenario assumes that all bottles that are
refilled replace beer bottles. The lower price beer bottles are used in this case. The mid-value mix
assumes that with trading, 10% of the refilling requirement is met through wine bottles, and the
remainder through refilling of beer bottles. The high-value mix assumes that 20% of the refilling that
occurs is through wine bottles. This number actually could be substantially higher, given the
potential for wine refllmg in the state. The net benefit -of the policy will increase as more wine
botlles are refilled.

The prices of glass bottles have remained relatively stable over the last several years. This figure is
not likely to change substantially over time. The input: for glass containers are relatively stable, and
the glass industry has little room to raise pnces g:ven the ferce campennon between contamer fypes
in the beverage market.

Costs

Collection and washing costs are based on current figures from brewers in the northwest, as
surveyed by the consultants. The costs include the payment to the recycler for the containers and the
cost of washing.

Recycler savings is the amount that a recycler saves by refilling, compared to recycling. This
assumes a payment by the brewer of S-cents per bottle, handling costs of 2.5-cents, and transporration
costs of 0.5-cents. These cost estimates are based on current recycler costs and transport costs,
within a 100 mile radius.

The avoided cost of recycling is the amount that would be spent to recycle .the bottle, if it was not

The market price represents the price for a new "throwaway” glass bottle. This is the cost that is L
p p P Y g

refilled. This is used instead of the avoided cost of landfilling because most beverage containers in |

.| the state are recycled. One cent represents the difference between the 2-cents per bottle collection
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The additional investment without trading is the difference, in dnnualized pavments, berween the |
capital investment without trading, and the capital investment with trading. This represents an
additional cost of the policy without trading.

Job Impacts

. ¥
The increase in jobs required for refilling, as opposed 1o one- way containers is based on an analysis
by Noel Desautels of Environmental Resources on "Refillable Containers and Jobs in Omano - The
figures from this study are applied'to Ihe beverage contdiner salés in California under this policy. |
This number, 3.5 persons per | million bottles refilled, is consistent with anecdotal evidence of
employment requirements.’ The loss of jobs in the glass container manufacturing industry are based
on figures from the Glass Packaging Institute on employment in the glass industry.® A multiplier of
1.4 for jobs created is used. The glass industry multiplier, for jobs lost, is 1.6.

Capital Investment

Capital investment requirements are based on indusiry figures on the cost of bottle-washing equipment
and assumptions about the number of firms that would make the investment.” The number of firms
that make the investment 1o refill will depend, in part, on how the policy is designed. As long as
there is trading, only some percentage of the universe of beverage manufacturers that are directly
impacted by the program will refill. 'The total of this group is 456; this includes beer and soda
manufacturers in the state. Of these, according to ABC, there are 6 large breweries and 72 small
ones. This leaves 378 soda, wine cooler, and mineral water manufacturers. In addition, some
| number of the 800 wineries and 50 dairy processors in the state might choose to invest in refilling, or
sell credits for existing refilling. Without trading, all of the 456 beverage -manufacturers would be
required to make the investment, however none of the wineries or dairies would benefit. Some
beverage manufacturers might close, rather than use refillables. For the glass analysis we assume
that one of the six large breweries and 8 of the small brewerles) make the investment, and 5 of the
800 wineries, a total of 14 firms and $5.2 million.

i
s

This level of investment for glass would provide capacity for up to 415 million bottles a year, an
average of 270 botitles per minute if each firm operates their machine 7 Fours per day, 260 days per
vear. This figure is quite reasonable given the equipment that is available on the market today.
-| Bortle.washers range from 25 per minute for a maniual loaded machine to over 1,000 per minute for a
Jully automated machine for beer bottles. lnvestment ‘by -these fourleen Jirms: would provide bottle
washing capacity for up to 20% of the CRV containers.

Without trading, investment would be 'higher. In this model, we assume that four of the large
brewerie.g would invest in new equipment (two already have some equipment), and 60 small breweries,
20 each at three different investment levels. .The total investment would be $19.9 million.

Administrative Costs

‘e assume that two state agency staff are required to implement the program. For private
.administrative costs we assume that each of the 456 regulated beverage manufacturers must have one
employee dedicate 5% of their time (about 1 day a month) to the policy. In both cases, the base
salary is $50,000 a year.
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This level of investment for glass would provide capacity for up to 415 million bottles a vear, an Q
average of 270 bottles per minute if each firm operates their machine 7 hours per day, 260 davs per
vear. This figure is quite reasonable given the equipment that is available on the market today.
Bottle washers range from 25 per minute for a manual loaded machine to over 1,000 per minute for a
Sfully automated machine for beer boules. Investment by these fourteen firms would provide bottle
washing capacity for up to 20% of the CRV containers.

Without trading, investment would be higher. In this model, we assume that four of the large
breweries would invest in new equipment (two already have some. equipment), and 60 small breweries,

-20 each at three different investment levels. The total investment would be $19.9 million.

Administrative Costs

We assume that two state agency staff are required to implement the program. For private
administrative costs we assume that each of the 456 regulated beverage manufacturers must have one
employee dedicate 5% of their time (about one day a month) to the policy. In both cases, the base
salary is $50,000 a year.

RESULTS OF THEMODEL --15% REFILLABLES FORPLASTIC CONTAINERS

Requiring 15% refillables in the plastic beverage container market results in a wide range of costs

and benefits. The low value container mix results-in a net cost of up to $510,000 annually, while

the high value container mix results in a net benefit of up to $6.5 million annually. This is

equivalent to between negative .7-cents to 8-cents per container refilled, depending on the size Q
of the container. The range is dependent on the type and number of contatners refilled. Like the

glass policy, this allows for the development of a refilling structure. Unlike the glass policy, there

i1s no existing infrastructure. The primary barrier plastic refilling faces is the lack of

infrastructure. Because this policy provides an attractive alternative to the high cost of recycling

plastic, plastic refilling may receive more attention as the recycling rate for plastic increases.

O
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_Table 3.5. Cost-Benefit Analysis for Market Development Policies
15% Refillable Plastic Beverage Containers

2000

1994 1995 1996 1987 1998 T 1999 Totw
umption and Diversion : "
Consumpton 531,214.200 - 525.902.058 $20.8643.037 515,436,607 $10.282.241 805.179.419 500.127.824 3.808.785.188
weision resulting from Policy (Containers) : .
' 79.682.130 78 885,309 78.096.456 -77.315.491 " 78.542.338 75.778.913 75018, 144 $41317.778
Pvice and Value of Material
psarket Prices (Price of Plastic Bottie or Milk Container) . " L . X —_—
Low ( three half-pint cartons) - -$0.08 $0.08 . $0.08 $0.08 .. $0.08 - '$0.08 $0.08
Mig thalf galton milk) $0.09 - $0.09 '$0.09 30.09 $0.09 $0.09 30.00
High (PET 21 Soda) $0.20 $0.20 $0.20 $0:20° $0.20 $0.20 $0.20
fisiue of Matenal Refilled -- § '
Low (10% HG . 80% HP. 30% PET $4.302.835 $4.259.807 $4.217.209 . $4.175.037 $4.133.286 $4.091.953 $4.051.034 -$29.231.180
MK TO%RHG. 45% HP, 45% PET) $10.577.803 $10.472.025 $10.367.304 $10.283.831 $10.160,905 $10.059.385 $9.958.791 $71.859.935
HIgR(10% HG. 3I0%MHP. 60%PET) $12.071.843 $11.951.124 $11.831,613 $11.713.297 $11.596.164 $11.480.202 $11.365.400 $82.009.64)
t«mon and Wasning Costs - cost per bottle
Low - three half pint carténs $0.08 $0.08 $0.08 $0.08 $0.08 $0.08 $0.08
High - half gailon or PET $0.13 $0.13 $0.13 $0.12 $0.13 $0.1Y $0:13
of Avaded Recyding
borte $0.03 $0.03 $0.03 $0.03 $0.03 $0.03 $0.03
et collecton and recycling costs . .
Half-Pint Cartons $0.05 $0 05 -$0.08 . $0.05 $0.05 $0.08 $0.05
Large botties $0.10 $0 10 $0.10 $0.10 $0.10 $0.10 .$0.10
kaae Cast for colin./refilhing . - .
Low Value Mix $5.577.749 $5.521.972 $5.480.752 $5.412,084 $5.357.964 $5.304 384 $5.251.340 $37.892.244
Mig Value Mix $6.235 127 $6.172.775 $6.111,048 $6.049 937 $5.980 438 $5.929.543 $5.870.248 $42.358.118
High Value Mix .$6.882.504 $6.823.579 $6.755.343 $6.687.790 $6.620.912 $8.554,703 $6.480.156 $46.823.988
weaatonal Investment Without Trading $14.785.733 $14.785.7323 $14.785.733 $14.785.733 $14.785.733 $14.765.733 $14.785.733 $76.980.000
impacts o
\000.000 botties refiied -- 3.5
) 27 278 273 K 271 208 268 203
ol w 1.4 1.4 1.4 14 14 14 1.4
otk Jobs Created 390 87 383 379 3715 371 aes
Lost (.08/million cont, refiled) [ [ [ ¢ e [ [
Multplier 1.6 R X 1.8 1.8 1.6 18 1.6
Jobs Lost i 10 10 10 10 10 10 10
ultiplier Jobs - 101 - 100 29 . 98 87 98 95
{jerage Value of Jobs $30.000 $30.000 $30.000 $30.000 $30,000 $30.000 $30.000
bast Value of Jobs Created $3.040.870 $3,010.263 $2.980;161 $2.950.359 $2.920.858 $2.801.647 $2.862.731 $20.656.68¢8
ital tnvestment
rtat tnvestment oy Industry L . L P o c .
T .with traging $772.139 $772,131. . $772,131 $772,131 $772.131 . 877213 $772,181 $4.020.000
Without.Traaing $15.557 868 $15.857 885 $15.857.868 - $15557.885 | $15.557. 868 3‘01651.0756 $15,557 8¢5 $81.000.000
inisTative Costs . ) . . ) )
Public $140,000 $144.060 $149,822 $155.818 $182.048 $108.330 $178.271 $1,095.548
Private $1.5068.000" " $1.642.284 $1.707 978 $1,770.204 $1.847 348 ) u.'nz‘x 240 $1.008,080 $12.489.22¢
Beneflt or (Cost) R . .
Low $29.756 ($38.248) ($127,180) (8218.798) ($313:218) ($410.553) ($510.936) ($1.589.174)
Mig $5.647.348 $5.523.169 $5.378.620 $5.231.944 $5.083.019 $4.031.719k $4.777.013 $36.573.729
High $6.484.009 $8.351 464 $6.198.633 $6.043.758 $5.886.712 $5.727.377 $5.505.814 $42,257 568
Without trading (high) ($5.751.897) ($5.900.930). , ($8.088.014) . ($6.267.881) ($6.449.003) ($0.633.400) ($6.819.507) ($43.920,309)
Ml‘or (Cost) per bottie refilled - -
Low $0.000 $0.000 ($0.002) ($0.003) ($0.004) {$0.005) - ($0.007) {$0.003)
Mid $0.07 $0.07 $007 $0.07 $0.07 $0.07 $0.08 $0.07
High $0.08 $0 08 $0.08 $0.08 $0.08 $0.08 $0.07 $0.08
Without trading (nigh) ($0.07) ($0.07) ($0.08) ($0.08) ($0.08) ($0.09) (30.09) (80.08)
fit or (Coat) per ton of botties '
Low $6 [€ 25 ($24) ($42) ($81) ($81) ($102) ($44)
Mg c 81,083 $1.050 $1.033 $1.018 $0086 $97¢ $955 $1.013
High v $t.21 $1.208 $1.191 $1.173 $1.154 $1.134 $1.113 $1.47
Without trading (high) ($1,083) ($1.124) . ($1.169) ($1.218) ($1.284) ($1.313) ($1.364) ($1.217)
23-Apr-93
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Chart 3.5 ANNUAL BENEFIT OR (COST) PER TON FOR 15% REFILLABLE PLASTIC
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kae the glass model, the positive: beneﬁts of this model are dnven by the value of the containers
that are replaced by refillables. There is a wide range in value, depending on the container type.
Half-pint milk cartons are inexpensive, and as a result, there is a lower net benefit when they are
assumed to comprnse a larger share of the container mix, as in the low value scenario. PET soda
bottles-have a high value, and thus as more PET bottles are replaced, the net benefit increases.
While this range of costs results in variations in the net benefit, it reflects the vanability and
flexibility of plastic containers. There are a wide variety of applications in which plastic
containers could be refilled.

The jobs created by refilling are based on calculations of job impacts for glass containers, which
should be equivalent to plastic. Job loss, however, is based on broad assumptions. and
extrapolations on employment in the plastic industry. Because this results in a low number for
Job loss, the job benefit of the plastic policy is greater than for glass.
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TABLE 3-6 ,
JOB IMPACT OF PLASTIC REFILLING POLICY — 1994

Direct Jobs Created 279
Multiplier Jobs Created 111
Direct Jobs Lost 6
Multiplier. Jobs Lost 4
Net Direct Jobs Created 273
Net Multiplier Jobs Created 107
Total Jobs Created | 380 -

Capital investment is discussed below as it relates to trading and no-trading policies.

SENSITIVITY ANALYSIS FOR PLASTIC CONTAINERS

The results of the sensitivity analysis.of the plastic refillable model, are illustrated in Table 3-7

and Charts . The complete models are in the Appendix of this chapter.

Chaﬁ 3.7 REFILLABLE PLASTIC CONTAINERS
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‘Low Value Mix :Mid Value Mix

Table 3.7 Refillable Plastic Containers -- Sensitivity Analysis

C

15% Refillable Market Share - Baseline Scenario (Table 3.4)

‘High Value Mix ‘W/out trading

$42 !

($44)

. California Futurés ) : 3-16
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Total Net Benefit (Cost) (million $) ($2):. $37
1996 Net Benefit (Cost) (million $) ($0.10) $5 . $6 | ($6)
Benefit (cost) per ton ($/ton) {$44)] $1,013 | $1.171 ($1,217)
Total tons diverted (tons) 36,0000 36,000 36.000] 36,000
10% Refillable Market Share (Table 3-A.7) i ’
Total Net Benefit (Cost) (million §) ! . ($6)] $20 | $24 ($68)
1996 Net Benefit (Cost) (million $) . (30.70) $3 | . $4 ($10)
Benefit (cost) per ton ($/ton) ($232) $825 ! $983 ($2.839)
[Total tons diverted (tons) ' ; 24,000 24,000] 24,000 24,000
20% Refillable Market Share (Table 3-A.8) | ! !
Total Net Benefit (Cost) (million §) | , $2 $53 | $61 | ($20)
1996 Net Benefit (Cost) (million $) | ©$0.45 | $8 $9 ($3)
Benefit (cost) per ton ($/ton) é $50 $1,108 $1,265 . ($406)
Total tons diverted (tons) i 48,000 48,000 48,000 48,000
25% Refillable Market Share (Table 3-A.9) | -
Total Net Benefit (Cost) (million 8) | $6 | $70 $79 3
1996 Net Benefit (Cost) (million §) | $1 | $10 $12 $1°
Benefit (cost) per ton ($/ton) ' $107 | $1.164 $1,322 $81
Total tons diverted (tons) 60,0001 60,000 60,000 60,000
Reduced Job Scenario (Table 3-A.10) |
Total Net Benefit (Cost) (million $) | ($11) $27 $33 | ($54)}
"|1996 Net Benefit (Cost) (million$) | .~ ($2) $4 $5 ($7)
|Benefit (cost) per ton ($/ton) i ($314)]  $743 $901 " ($1,487)
Total tons diverted (tons) i 36.000@ 36,000 36,000 36,000
increased Job Scenario (Table 3-A.11) , |
Total Net Benefit (Cost) (million $) | $10 $48 $54 ($33)
1996 Net Benefit (Cost) (million $) $2 $7 $8 ($5)
Benefit (cost)-per ton ($/ton) ‘ $271 $1,328 $1,486 ($902)
Total tons diverted (tons) , 36,000 36,000 36,000 36,000
Avoided land disposal (Table 3-A.12) | .
Total-Net Benefit (Cost) (million$) | ($13) $26 $31 ($55)
1996 Net Benefit (Cost) (million ) | ($2) $4 $5 ($8)
Benefit (cost) per ton ($/ton) i ($350) $708 - $865 (31.523\
Total tons diverted (tons) ) i 36,0001 36,000 36,000 36.00@
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Changing the Percent Refilled

For plastic, we ran the model at three additional refillable levels, 10%, 20%, and 25%. Because
the policy results in a greater utilization of refilling capacity as the refillable level increases, and
because each container refilled contributes to a net benefit, the overall benefit of the policy
increases as the percentage increases. For the low value container mix, the policy results in a net
cost at the 10% level. This is reversed at the 15% level.

Chang'e in Job 'lmp'acts

We also ran the models using the reduced job impact and increased. job impact scenarios
described above. The reduced job impact scenario results in a net cost for the low-value container
mix, and a reduced benefit of 2-cents per container as compared to baseline for the higher value
container mixes. The increased job impact scenario improves the net benefit for all three
container mixes. : '

Avoided Land Disposal

For plastic containers, using an avoided landfill cost instead of avoided recycling results in a
reduced benefit for the model. This is because plastic, given its light weight and high recycling
cost, is less expensive to landfill than to recycle. Under this scenario, the low-value container mix
option has a net cost of $12.6 million over the seven vear period. The net benefits of the higher
value options are reduced by 1- to 2-cents per container refilled.
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DATA4 AND ASSUMPTIONS

COST-BENEFIT MODEL: PLASTIC

Consumption Data

As noted above, these ﬁgures'are fror;z DOC Biannual Reports.

Diversion Resulting From The Policy

Because there is no existing refilling of CRV plastzc the diversion from the policy represents the full
15% of the containers sold .

Market Price

The market prices here are for alternative containers. They represent, at the low end, the price of a
half-pint milk carton, and at the higher end, the price of an HDPE milk jug and PET soda bottle.
For market prices and trading, we assume that three 8-ounce containers or 2-12-ounce containers are
equivalent to one container of 24-ounces or larger. Half-pint paper milk cartons generally range in
price form 1.75¢ to 2.5¢ each. Half gallon milk cartons, paper or HDPE, range from 7¢ to 10¢ each.
PET soda bottles sell from. 20¢ each.®

The total values are based on the above costs and the mix of containers. We have three scenarios.
In all of them, only 10% of the refilling is for half-gallon milk jugs. In the low scenario, 60% of the
refilling is from half pint milk cartons, and 30% from PET soda. In the mid scenario, there is a
45:45 split between half pint milk and PET, and in the high scenario, 30% if half pint milk and 60
percent PET.

Costs

There are two levels for washing costs. The first is for half-pint milk containers, and is based on
information from GE plastic, multiplied by three to equal three container equivalents. The second is
also from GE (in Wharton report’), for half gallon or gallon containers. We assume that this is
appropriate for 2 liter bottles also, and is -not too dxfferent Jrom the costs for -glass. The total
":| additional costs are based on ‘the ihree scenarios above :

The avoided cost of recycling is based on DOC data on the cost of recycling PET sqda bottles. .

Job Impacts | |

Job impacts are based on the Ontario studv, noted above. We assume that employment to wash
loss is estimated Jfrom figures on Iotal employment. in the plastic industry and the percentage of total

plastic consumption for containers.” A multiplier of 1.6, for the plastics and rubber industry, is used
Sor job loss.
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Capital Investment

Capital investment requirements aré again based on industry figures. For the trading option , we
assume that only 9 firms invest in bottle washing capacity, a total investment of $4 million. This level -
of investment would provide for an .average capacity of 245 bottles per minute, and would provide
three times more capacity than would be required by the policy. " Without trading, all beverage
manufacturers ‘that use plastic containers would be required to invest -- here we assume that 300
\firms make some investment for a total of 381 mzllzon

Administ‘ralive Costs

The assumptibn; made for glass are also applied here.

TRADING VS. NON-TRADING

The without trading entry in the models illustrates the difference between the two scenarios. For
glass, the without trading policy results in a minimum additional cost of 4-cents per bottle as
compared to the trading scenarios. For plastic, the without trading scenario results in a net cost
of 7- to 8-cents per bottle, or $44 million over the seven year period. This cost is a result of the
high level of over-investment that would be required for every beverage manufacturer to meet the
standard.

It is clear that the net benefit of this policy is substantially reduced if trading. is not included.
There are 456 beverage manufacturers in the state, plus some additional number of importers.
If trading was not allowed, all of these firms would be required to make the investment for
refilling, or to eliminate their glass and plastic beverage containers. Some manufacturers might
choose the latter. In addition, without trading, the policy would not encourage alternative
refillable markets such as milk and wine, which result in substantial benefits.

Trading allows those beverage manufacturers that want to refill the opportunity to do so. Those
that.do not want to make the investment to refilling may choose to purchase refilling credits. For
example, large m-state _brewers might be most able to. establish refilling programs. Distant
regional or foreign brewers’ mxght find it more cost effective to purchase credits from in-state
firms. On the other hand, if in-state firms choose to maintain a non-refilling policy, then they
would need to purchase credits, perhaps from regional brewers willing to implement the programs
but for whom the economics are currently marginal.

One of the most important benefits of the policy, which is not quantified in the model, is that it
provides a means to establish local and niche markets in refilling, ranging from tiny
microbreweries to huge bottling and brewing plants who could buy back bottles redeemed locally,
and ship them out to multiple states. Local markets are ideally suited to refilling, which often
loses its economic benefits at a distance of much more than 150 miles. This is highly dependent
on individual circumstances. For example, one brewery has access to low-cost back haul
transportation that may make longer distances economically and environmentally advantageous.
Others must incur full costs for retum shipment. Trading enables companies with a comparative
advantage to make full use of that advantage. Extending trading to markets outside the AB 2020

California Futures 3-19 . . 41026A-3.006




system will help establish markets in areas such as refillable school milk containers and local
brewenes. .

- Capital Investment

Tables 3-8 and 3-9 compare the bottle washmg investment and capacity with and wnthout tradmg
for'glass and plastic containers. These figures are based on existing technology and prices.'

Under the trading scenario, investment by only 14 firms will provide sufficient capacity to refill-

20% of the total glass-beverage containers (this would bring the total up t6 29%, since we are

“already at 9%). The investment is only 0.6¢ per bottle refilled over the seven year period of the
analysis. If trading is not included, all beverage manufacturers that used glass containers would
be required to invest in refilling and washing equipment, or to subscribe to a service that washed
bottles independently.'* In the model, we assume that 64 of the 78 breweries in the state invest
in equipment. The others either have equipment already, switch to cans, or would close. Here,
the difference in investment is substantial -- $19.9 million, rather than $5.2 million. Given the
equipment on the market, the washing capacity is also high. In this case, this level of investment
‘would provide for washing of 1.5 billion bottles a year, 70% of the glass beverage market. This
would substantially over-invest in refilling capacity. The cost per required capacity to meet the
policy is 2.3¢ per bottle over the seven year period, almost four times more than the tradmg
policy.

For plastic, the difference between the two policies is more substantial. This is because there are
a larger number of firms -- about 300 -- that would be required to invest in refilling capacity
without trading. With trading, we assume in our model that only investment by only 9 firms can
exceed the refilling capacity necessary to meet the requirement. This relatively modest investment
of $4 million results in a cost of 0.7-cents per bottle refilled over the seven year period. Without
trading, the total investment level is $81 million. In this case, the refilling capacity is 8 times
greater than needed to meet the requirement in the policy. This substantial over investment would
result in a cost of 15-cents per bottle refilled over the seven year period. ‘
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Table 3.8 Glass Bottle Washing Capaclty
Trading Scenario -- Glass
Type of Firm . Number - investment .- Capacity (8PM) [
Wineries ' : 5 $1,500,000 1,000
Beer (large) 1 $770,000 1,000
Beer (small) - 4 $1,960,000 1,000
Beer (small) 4 $1,000,000 - 800
Total 14  $5,230,000 3,800
JAverage Capacity 271
{Capacity to Meet Requirement 126,000,000
Available Capacity (operating 260 days, 7 hour days) 414,960,000
% Refillables possible at capacity 20%].
Investment per bottle capacity " $0.002
Investment per bottle, requirement level $0.006
No Trading Scenario -- Glass
Type of Firm ~ Number Investment Capacity (BPM)
Beer (large) 4 $3,080,000 4,000
‘IBeer (small) - 20 $9,800,000 5,000}
Beer (small) . 20 $5,000,000 4,000
Beer (small) 20 - $2,000,000 500
Total 64 $19,880,000 13,500
Average capacuty : 211
Capacity at 260 days, 7 hours 1.474,200,000
1% Refillables possible at capacity - 70%
Times more than necessary 12
Investment ber bottie capacity '$0.002
Investment per bottle requurement level $0.023
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Table 3.9 Plastic Bottle Washmg Capaclty
Trading Scenario -- Plastic - -

. |Type of Firm ‘Number " Investment Capacnty (BPM)
Soda 5 $2,300,000 2,000
Dairies (small) 2 $676,000 192
Dairies (large) 2. $1,010,000 420
Total 9 $3,986,000 2,204
Averag-e Capacity 245
Capacity to Meet Requirement 79,000,000
Available Capacity (oberating 260 days, 7 hour days) 240,676,800
% Refillables possible at capacity 45%
Investment per bottle capacity $0.002
Investment per bdttle, requirement level $0.007
No Trading Scenario -- Plastic
Type of Firm Number Total investment Capacity
Soda - mid size 100 $46,000,000 40,000
Soda - low size 100 $25,000,000 20,000
Soda - very low ] 100 '‘$10,000,000 2,500
Total . 300 $81,000,000 62,500
Average Capacity ) .. 208}

_ |Capacity to Meet Requurement 79,000,000
Available Capacity (operating 260 days, 7 hour days) 6,825,000,000
% Refillables possible at capacity 1285%
Investment per bottle capacity $0.002
Investment per bottle, requirement ievel . $0.15
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BACKGROUND -- EXISTING REFILLING AND BARRIERS
EXISTING REFILLING '

Several reports and articles discuss current refilling programs.'”> Below, we discuss four refilling:
programs that may provide models for refilling opportunities in California.

Refilling Beer Bottles .

Refillable bottles have declined from over 85% of the beer market in the late 1940's to less than
10% today. (cite CRI report) Recently, however, bottle refilling has re-emerged in other ways.
Hundreds of tiny microbreweries have emerged locally, forming a potential market for whole
"throwaway" bottles. Established microbreweries like Sierra-Nevada Brewery in Chico have in
the past purchased whole throwaway bottles from local recvcling centers, providing an
economically and environmentally superior market. - ¢

Major regional breweries, such as Rainier, Blitz-Weinhard, Olympia, and General, have
established throwaway buyback programs in the Pacific Northwest, and have indicated to the
consultants an interest in expansion to California. Rainier and Blitz-Weinhard began refilling their
full line of glass containers, including one-way containers, in 1990 after repairing and upgrading
existing washing equipment. The breweries buy back containers from recyclers, wholesalers, and
charity groups for $1.30 per case. This pavment has more than doubled in the last three years
to encourage better handling and higher return rates. While refilling is still more economical, at
least within a 150 mile radius, the margin between refilling and one-way containers has been
eroding as sewer charges increase and return rates are below par."

Both Anheuser-Busch and Coors continue to refill, -although in limited amounts. Coors is not
enthusiastic with refilling, citing additional costs related to water, bottle loss, chemicals, and
energy.”’ Anheuser-Busch likewise is not eager to expand refilling, citing low consumer interest
in refilling, transportation costs, and water use as problems."

- Canada never stopped using refillables. Between 75% and 85% of the Canadian beer market is
. in glass refillable containers, the rest is in cans. In the last year and a half, Canadian: brewers,.
led by the two major breweries, Molson and Labatts, have introduced a standard refillable bottle.
The bottle is similar to the traditional long-neck bottle available in the US. Currently, between
50% and 75% of the market is in this container, and this is expected to rise to over 90% as the
old bottles are gradually removed from the float. Beer in most of Canada is soid in a relatively
small number of state owned beer stores, as opposed to the vast number of retail outlets in the
US, and as a result the system is better designed for refillables.

While there have been no official studies released on the standard container, beer industry experts
believe it can reduce sorting requirements, reduce breakage, reduce the size of the float (number
of bottles), and generally increase the life of the bottles. Many brewers have accepted the bottle,
and American beers that are brewed in Canada under agreement such as Miller, Coors, and
Budweiser, are sold in the standard container. Whether or not other American beers use the
container as they increase imports into Canada remains to be seen. Some, such as Rainier, have
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expressed an interest in the standard bottle, ho“e\ er many of the less expensive American beers
sold in cans are not likely to switch to bottles."

The traditional argument against the standard bottle, and the commonly cited cause of the demise
of the "stubbie” in Oregon, i1s marketing. Brewers generally feel that with a standard bottle they
lose their identity, and along with it, market share. This argument is being-used by some brewers

in Canada that are opposing the standard bottle. For the larger brewers though, it is a matter of
balancing. operational costs with marketing. Beer sales in Canada have been declining over the - |

last several years, tipping the industry in favor of reducing costs According to the breweries, it
is too early to tell exactly how much costs are reduced.'®

Milk

The dairy industry is well suited to refilling, and has been refilling milk bottles for decades.
Several dairies across the US. continue to refill, either glass or plastic containers. Castle
Creamery in the bay area refills glass containers, and has return rates of over 95% for their quart
and half-gallon containers.- Both carry a deposit of $1, approximately the cost of the bottle.” No
additional -transportation is required to accommodate refilling containers because milk crates are
picked up for return already.

One of the most well-publicized refilling efforts is for school milk programs. These programs use
a refillable 8-ounce polycarbonate (Lexan) container. Several dairies in the east have successfully
introduced this container, most notably Stewarts Dairy, who began their Lexan school milk
program in 1991. These containers are competitively priced with traditional milk cartons, as long
as they are used to their potential of 50 to 100 times. While long-term economics are favorable,
an 1nitial investment of close to $500,000 is required for washing and filling equipment and the
bottle float.

According to Stewarts Dairy, return rates vary by school. Low return rates have been the largest
problem. A deposit of 25¢ per bottle has helped increase return rates. The dairy was already
refilling half-gallon milk and juice containers sold at their chain of retail stores. Currently, about
40% of their sales are in refillables. For Stewarts, refilling is economical, helps bring customers
back and fits-in with thexr corporate phrlosophy to reduce waste and envrronmental impacts.*

Wine

Encore, a bottle refilling company in Richmond, CA has been refilling wine and other bottles
since the 1970's. The-company washes over 9 million bottles a year, and has grossed over $3
million annually.?' Last year in California, 9 million wine bottles were refilled.?* This is only
a small percentage of the over 400 million bottles of wine California's consume annually. The
AB 2020 program and increased curbside recycling (and crushing) have both reduced the amount
and ease of refilling wine containers. Refilling may become more attractive as clear contamers
which are preferred for marketing white wines, become more difficult to purchase.
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'Refillable PET Soda Bottles

Several countries in Europe, and South America, as well as Mexico are using refillable PET soda
containers that were developed by Coke and Pepsi in the US. Bottle washer manufacturers in the
US make a large number of their sales to these countries. These containers are made in a number
of sizes, ranging from one-half to 1.5 liter, and are stronger than one-way PET containers. They
are not available in the US, although there are some small soda bottlers that would use them if
they were. Refillable PET .is preferred over glass because it is. lighter and-does not break: The
bottles may be used about 20 times. Because of these advantages, refillable PET bottles may
effectively eliminate refillable glass soda bottles in the countries where it is immduced.:J

ASSESSMENT OF IMPACTS OF THE 15% REFILLABLE POLICY

Admmlstratlve FeaS|b|Iltv

This policy appears to have relatively high administrative feasibility. Beverage manufacturers are
already required to report to DOC under AB 2020, and requirements to comply with this policy
could easily be added to existing reports. The dairy and wine industry are both regulated at a
high level, so that additional reporting of trades would not need to create additional paperwork
for them either. It would seem reasonable that this policy be implemented by DOC,
coordination between the Board and DOC.

Product Substitution

This policy could result in some substitution of glass and plastic containers with aluminum, steel,
or aseptics in order to avoid refilling or the purchase of refilling credits. The degree of
substitution will depend on whether or not the ‘policy allows trading of credits. The potentially
negative impacts of this policy on the beverage industry, iq‘particular those using glass and plastic
containers, are likely to be substantial if no trading is allowed. In this case, the resistance to
refilling might result in a strong shift towards cans in some markets.

.. If trading can occur, the negative impact and amount of substitution should drop. By allowmg. .
- trading, this policy encourages refilling only in those conditions where it will be most beneficial.
This will limit the negative impacts on the industry, and limit substitution. As the cost of
- purchasing trading credits decreases and they are more widely available, the incentive to change
container types away from glass and plastic will drop, and in fact, if refilling proves to be more
economical, the market share of those containers may increase. The establishment of refilling
operations, that would refill containers for a number of beverage manufacturers, such as Encore
does now for wine, would also reduce substitution impacts.

Product Deqradation

One of the benefits of this policy is that it can virtually eliminate land disposal of these
containers. Both glass and plastic refillable containers can be recycled once they can no longer
be refilled. Glass containers in Canada are refilled about 15 times. Some glass soda bottles that
were made before World War II are still in use today, and dairies use their glass bottles at least
50 trips.>* Lexan milk containers can be used up to 100 times. When it can no longer be refilled,
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a container in a refillable system can be easily sorted for recycling. Glass recycling is well
established, and GE purchases back Lexan containers for use in non-food products such as bottle
crates and building applications.”

Equity Concerns

Equity concerns in public policy relate to the extent to which a poljé_v may favor or harm one
mdustry, product, or group of firms at the .expense of others. This policy could be considered
inequitable for a number of reasons: L

‘a The policy may hurt those without sufficient capital or credit to invest in refilling
equipment. However, a loan program or the ability to purchase credits:should alleviate
this problem.

] The policy may be more difficult for firms that are located in regions with high sewer
discharge fees. A sewer credit of some type could help alleviate this problem.

= The policy targets only those beverage manufacturers that are under the AB 2020 system.
While administration of firms that are already regulated is easier, it may be more
eqmtable to apply this policy to a broader range of beverage manufacturers.

| The policy targets glass and plastic, but not aluminum or steel, which also contribute to
the waste stream, but are not refillable. These container types could be required to meet

a recycled content level, or a certain recycling rate to "level the playing field".

Unintended Impacts

While this policy is intended to increase the market for refillables, it might also have a number
of other impacts, some positive and some not. Many of these have been referred to and discussed
in more detail in other sections.

.- The market share of glass and plastic containers, in the state may-drop, while-those for '

_cans or paper containers increase. “This impact may be témporary; if refilling is more
economical, the market share of these containers may increase. The refilling policy may
result in new niches for glass and plastic containers.

a The cost of glass and plastic containers may increase tmtially. Again, this impact may
be temporary; if the policy has its intended impacts, the cost of these containers may
drop..

u The demand for new glass and plastic beverage containers and half-bint paper milk

cartons may drop, as more are being refilled.

s The scrap price for glass and PET might increase if the supply dropped. This could also
result in a reduction in the processing fee, under AB 2020, fpr those materials.
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Existin Iﬁfrastructure

While this policy could result in retail stores accepting back refillables, as they did in the past,
this will not necessarily be the case. The return of refillables could be accommodated relatively
easily within the existing recycling infrastructure of convenience zone recycling centers and |
curbside programs. These programs could sort and separate refillable containers as they were .
collected, and instead of sending them to a'processor for crushing, they could be sent to a bottle-
washer for washing. While this may add some additional costs; there is an additional ‘benefit, as -

" . the bottles are worth more whole than as cullet. Refilling that occurs in institutional settings, such

as schools, is relatively easy, since the containers never leave the facility.

AB 2020 was reportedly very hard on the bottle-washing and refilling industry, and DOC has not
‘historically taken a positive view on refilling. The regulations require that a container be crushed
in order to be canceled for the CRV, which essentially excludes refilling as an option. In
addition, firms that wish to purchase bottles for washing must compete with the $58 per ton
commingled rate that the state pays curbside and other recycling programs for glass.

As noted above, the policy could be implemented by DOC, or in coordination between DOC and
the Board.

Refilling that occurs under this policy should be counted under AB 939 diversion, although it |
might be difficult for individual comfnunities to account for refilling in their region. ‘

Refilling of plastic containers would help ‘in achieving SB 235 requirements to source reduce,
reuse, recycle or use recycled content in rigid plastic containers. If a refilling infrastructure and
ethic was established, the reuse option of SB 235 might be favored for a broader range of
containers than it would currently. .

Practical and Political Feasibility

This policy provides a visible source reduction option that could stimulate an industry with both -
. environmental and economic benefits. As such, it should be very popular: At the same time, it
.counters an industry trend away from refilling, and will be. opposed for that reason. Because this
policy, with trading, allows flexibility, and because the mandate portion -- 15% -- is relatlvely
low, it should be more feasible.

Uhcertainty

The biggest questions relate to who will do the refilling under this policy, and how much the
tradable credits will cost. It is likely that independent washing operations will start-up and the
two existing ones in the state ‘will expand. In addition, dairy processors and wineries may
undertake refilling, as will some breweries. Large brewenes, such as A-B, which is already
equipped to refill, may expand those markets. New markets for refilling PET may also develop,’
however, if there are enough low-priced credits available, they may not.

The price of credits will depend on the capital expenditure that is necessary to refill, and the
amount of financial assistance that will be available to those firms. It is likely that credits would
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be set at a level that will help firms pay back their capital investment in refilling and washing
equipment in a shorter period than could be done otherwise. Once these investments have been
paid back, the cost of credits might drop.

~ Another question is, will refilling increase to levels above 15%? This mayv occur is the
infrastructure, economies of scale, and consumer demand favor refillables, ho“ ever it cannot be
answered with certainty at this time. :

BARRIERS AND POTENTIAL SOLUTIONS TO REFILLING

While the quantitative analysis clearly illustrates the benefits of refilling, several concerns about
the feasibility of refilling have been raised. This section identifies several of these concems.’

Sewer Dischérge Costs

Many of those involved in refilling, or considering refilling, cited high sewer discharge fees as .

a major barmer. This problem appears to be regional: sewer fees are assessed locally, and are
substantially higher in some regions than others. Increasingly stringent Clean Water Act
. requirements and the need for structural repairs on many municipal sewer system are likely to
keep these costs nsing. Gary Dake of Stewarts Dairy believes that high sewer costs and space
- for washing equipment are the only legitimate reasons for not refilling. Rising sewer discharge
costs have reduced the economic benefit of refilling to about a penny a bottle for a northwest
- brewery, and is cited by one milk processor in California as a primary reason they are not
interested in refilling.

- Potential Solutions: Improving the design of bottle washing equipment to reduce the load on
sewers and the discharge of caustic waste is one action that can reduce sewer costs.
- Manufacturer's have already taken many steps to reduce sewer loading,’® however, an increase in
demand for refilling equipment might drive R&D in the area. Another solution would be to
~ reduce sewer fees for firms that refill. These firms contribute to a broader benefit to the
community -- reducing waste -- thus it seems reasonable to give these firms a credit on their
.sewer charges. The amount could be calculated to be roughly equwalent to the savings resulting
_from less waste disposal or reduced recy clmg costs.

Sorting and the Loss of Bottles

One of the frequently cited problems with refilling is the difficulty in sorting and retrieving
bottles. Refilling rapidly loses its economic benefit if the bottles are not refilled. While increased
" recycling has increased the potential pool of bottles, it has also increased crushing, and it is more
difficult to sort out a few refillable containers from a large number overall. One-way bottles can
~ and are refilled, although there may be some minor differences that distinguish bottles and make
sorting difficult.

Potential solutions: Increasing the size of the deposit is a simple way to reduce loss. Moving
towards a standard refillable bottle, such as in Canada, would make sorting refillables easier,
although market conditions in the US do not favor this change. Simply making refillable
containers more identifiable -- either through their similarity or differentiation -- would assist
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those sorting containers.”” If refilling were done on a wider scale, consumer awareness,
economies of scale and increased efficiency in sorting would help to reduce bottle loss.

Initial Cost of Washing Equipment

A few bottlers already have washing equipment and some used equipment is available at low cost,
however, many would need to invest in new equipment in order to refill. . For a brewer, winery,
or dairy, the $200,000 to $500,000 in capital investment could present a serious barrier. While
the economics almost always fayor refillables within a 150 mile radius, .this level of capital
investment may be difficult or impossible for many firms. )
Potential solutions: The recycling tax credit may offer help to some firms, and in addition,
refilling equipment may be a good candidate for the Market Development Loan program. The
sale of tradable credits may also provide a revenue stream to firms that refill, although it will not
help with the initial investment: '

State Redemption Payments to Curbside and Other Recycling Programs

Under the Beverage Redemption Act, recyclers receive a redemption payment based on the
amount of CRV containers redeemed. A statewide "commingled rate” is calculated for curbside
and drop-off programs to determine what percentage of containers are redemption value
containers. Currently, the state pays a rate of $58 per ton for glass from collection programs.
This rate assumes that 58% of the containers are redemption containers. In order to compete
with the state for empty glass bottles, whether they are part of the redemption system or not, a
bottle washer must pay at least $58 per ton. Then, they must also match the $10 per ton mixed
cullet scrap payment, plus pay some additional amount to compensate the recycler for sorting the
containers. ' :

Potential Solution: Incorporating wine bottles into the redemption system, as is proposed in AB

401, would be a major step in encouraging refilling of containers. Even without AB 401, steps

_ can be taken that would allow bottle washers to qualify as processors, and thus to receive the
commingled CRV rate. - e : S : L

Consumer Demand for Refilling

Industry typically cites consumer demand for convenient one-way containers as a primary cause
of the decline of refillable containers in the US. Refilling proponents, however, cite industry
shifts and the desire to consolidate operations and.inconvenience for retail operations as primary
reasons for the decline of refilling. Several consumer surveys point out that consumers are willing
to sacrifice some level of convenience for what they perceive to be environmental benefits. This
policy does make the assumption that there would be sufficient consumer demand for 15%
refillable markets for glass and wine containers. ‘ ‘
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SUMMARY

This policy results in a substantial benefit. While its overall diversion impacts are minimal, it has
the potential to reduce the need for markets of 24,000 tons annually of ‘glass and 35,000 tons
annually of plastic, or 5% and 7% respectively, of the glass and plastic recvcled in the state. The
primary benefit may be Trelated to establishment of an infrastructure for refilling. That
infrastructure has not yet emerged, due to structural and phxlosophncal bamers especnallv the lacl\
of a commltment to refilling by a market leader- .

This analysis evaluates a refillable market share of '15%. This level was chosen because it
represents a number significantly over the existing glass refillable market share of 9% to stimulate
refillable markets. For plastic, a 15% rate is chosen in order to remain consistent with the glass
policy. Refilling capacity above both of these levels can be achieved with relatively low levels
of capital investment. As a result, higher refilling levels, either 20% or 25%, would result in
greater net benefits for both container tvpes. While it is tempting to recommend higher rates of
refilling, given the lack of existing infrastructure and the changes in consumer behavior that this
policy requires, we recommend the 15% level mmallv The level could, however,.be increased
after the initial few years.
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Table 3-A.1 Cost-Benefit Analysis for Market Development Policies
20% Refillable Glass Beverage Containers

1694

C ion and Di
CA Consumption (Giass Bev Cont  2.102.760.000
Diversion resulting from Policy {Contatners)

1995

1,892.484,000

1998
1.703.235.800

187.355.918

1997 1998

1.832,012.040- 1.379.820.838

1999 2000 Total

1,241.858.752 1.117.492.877

136.582.463 1,206.718,082

. 231.303.800 208,173,240 198:920.324 151,758,292 122.924.216
Price and Value of Materiz)
Market Prices (Price of Glass Bettis) ;o . . . )
. Beer - low $0.14 $0.14 $0.14 $0.14 - $0.14" $0.14 $0.14°
Beer - high $0.16 $0.18 -$0.18 - $0.18 $0.18 $0.18 $0.18
*Wine - md $0.38 $0.38 $0.38 $0.35 $0 38 $0.33 $0.38
Value of Material Refilled - § N .
low (all low beer) $32.382.504 $29.144.254 $26.229.828 $23.606.845 $21.248.161 $19.121.545 $17.209.390 $168.940.527
mid { 10% wine, 50% beer) $40.986.998: $36.888.298 $33.199.488 $29.879.521 '$26.891.589 $24.202.412 $21.782.171 $213:830.439
high (20% wine. 80% beer) $45.428.027 $40.885.224 $38.798.702 $33,117.032 $29.805.329 $26.824.796 $24.142.316 $236.999.425
Costs
[Collection and Washing Costs :
Cost per boltle $0.14 $0.11 $0.11 $0.11 $0.11 $0.11 $0.11
[Recycler Savings from Refilling $0.02 $0.02 $0.02 $0.02 $0.02 $0.02 - $0.02
Value of Avoided Recycling
Per bottle $0.01 $0.01 $0.01 $0.01 $0.01 ‘ $0.0¢ $0.01
Net collection and refitiing costs $0.08 $0.08 $0.08 $0.08 $0.08 $0.08 $0.08
Total Net Cost lor collection and refilling ¢
$18.504.288 $18.653.859 $14.988 473 $13489.628 '$12.140.663 $10.928.597 $9.833.937 $96.537 444
Additional investment w/o trading $2.817.702 $2.817.702 .$2.817.702 $2.817.702 $2.817.702 $2.817.702 $2.817.702 $14.670,000
Job Impacts .
‘Liobs Per 1.000.000 botties refilted -- 3.5
kiobs Created 810 T29 856 590 531 478 430
TA Multiplier 1.4 14 1.4 1.4 1.4 14 1.4
fJmau Joos Created ’ 1.133 1.020 918 826 . 744 889 602
Jobs Lost ' 237 214 192 173 198 140 120
[ICA Multiplier 1.8 1.6 1.8 18 1.8 1.8 16
Total Jobs Lost . 380 342 307 277 249 224 202
Multiplier Jobs R 181 183 147 132 119 107 88
Average Value of Jobs + $30.000 $30.870 $34.765 $32.680 $33.834 $34.610 $35.613
Net Value of Jobs Created '$5.444 531 $5.042.180 $4.689:583 $4,324 482 $4.004.903 . '$3,708.0414 $3.434.850 $30.629.450
[Capital investment
Capital Investment by industry -
With Trading, $1,004.538 $1.004.53¢ $1.004,539 $1.004. 53¢ $1.004,538 $1.004 339 $1.004,530 $5.230.000
Wilhou!-‘fradmg . $3.,822,241 $3.822.241 . -S!.Dzl,i,_‘ . ,;s.azz.;u ' $3.822,241 53.822.241' $3.822.241 ", $10.800:000
Administrative Costs .
Pubtic $140.000 $144.,080 $143.238 $152.537 $156.080 $161.5142 $106.198
Private $1.,596,000 $1.642,284 $1.689.910 $1.738.918 $1,789.346 $1.841.237 31,894,033 .
B - - ' 4
Net Benefit or (Cost)
2 low. $17.586.747 $15.748.230 $14.072.770 $12.550.247 $11.164,094 $9.901,139 $8.740.474 $89.770.702
mid $28.,191,241 $23.490.278 $21.042.410 $18.822.924 $16.800.503 $14.682.007 $13,322,25% $134.660.813
- high $30.832.270 $27.487.201 $24 839,644 $22.080.434 $18.723.262 $17.604,300 $15,882.400 $157.829.800
Without trading (low) $14,769,045 $12.928.528 $11.255.088 $9.732.545 $8.346.302 $7.083.437 $8.031.772 $70.048.787
laenefit or (Cost) per bottie refilted ’
' low $0.08 $0.08 $0 08 $0.07 $0.07 $0.07 $0.07 $0.07
mid T %0.14 $0.11 $0 11 $0 11 $0.11 $0.14 $0.11 $0.11
High $0:13 $0:13 $0 13 $0.13 $0.13 $0.13 $0.13 $0.13
Without trading (fow) $0.08 $0.08 $0.08 $0.08 $0.08 $0.05 $0.08 $0.08
haenom or' (Cost) per ton of botties
low $304 $303 $300 $298 $204 $290 $288 $208
mid %438 $437 $435 $432 $429 $425 $420.. $432
. High $497 $448 $493 8401 $487 $483 $478 $490
Without trading (low) $258 $248 $240 $231 S $220 $207 $193 $232
21-Apr-93 o |
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Table 3-A.2 Cost-Benefit Analysis for Market Development Policies
25% Refillable Glass Beverage Containers

1994 1995 1996 1997 1998 1599 2000 Total

c ion snd Di '

CA Consumption (Glass Bev. Cont;  2.102,760.000 1.892.484.000 1.703,238.800 1.5392.912,040 1.379.820.838  1.241.638.752 1,117.492.877

Diversion resulting from Poticy (Cor{lamovs) .

336.441.600 302.797.440 272.517.698 245.265.926 220.738.334 198.665.400 178.798.880 1.755.226.287

Price and Value of Material

Market Prices (Price of Glass Bottle) N - .

Bear - low $0.14 $0.14 $0.14 $0.44 '$0.14 $0.14 $0.14
Beer - high $0.16 - $0.18 $0.18 - $0.18 - $0.16 $0.1@ - $0.16
- Wine - mid $0.35 $0.35 $0.38 $0.38 ¢ %038 ’ $0.38 $0.38
Value of Material Refilied — $ . .
low (all low beer)  $47.101.824 $42.391.6842 $38.152.477 $34,337.230 $30.903.507 $27.813.158 $25.031.840 $245.731.878
mid ( 10% wine, 50% beer) $59.817.452 $53.855.708 $48.290.138 $43.481.122 $39.115.010 $35.203.509 $31.883.158 $311.026,093
high (20% wine. 80% beer) $66.077.430 $56.469.417 $53.522.47% $48.170.228 $43.353.208 $39.017.885 $35.116.096 $344.726 437
' Costs }
Collection and Washing Costs N -
Cost per bottie $0.19 $0.1% $0.11 $0.11 $0.1¢ $0.13 $0.14
{Recycler Savings from Refilling $0.02 $0.02 $0.02 $0.02 $0.02 $0.02 $0.02
JValue of Avoided Recycling

Per bottle $0.01 $0.01 $0.01 . $0.01 $0.01 $0.01 $0.01

Net collection and refilling costs . $0.08 $0.08 $0.08 $0.08 $0.08 $0.08 $0.08

Total Net Cost for collection and refitling .

. d $26.915.328 $24.223.79% $21.801.416 $19.821.274 $17.659.147 $15.893.232 $14,303.000 $140.418.101
Additional investment w/o trading $2.817.702 $2.817.702 $2.817.702 $2.817.702 $2.817.702 $2.817.702 $2.817.702 $14.870.000
Job impacts
Jobs Per 1,000,000 botties refilied -- 3.5 . :

Jobs Created ’ 1178 1,00 954 8s8 773 895 020

CA Multiplier 1.4 14 14 1.4 14 1.4 1.4

Total Jobs Crested : 1.849 1.484 1.338 1.202 1.082 ar3 878

Jobs Lost 345 3 280 252 220 204 183

CA Multiplier . 1.8 16 1.8 16 1.8 1.8 16

Total Jobs Lost 552 497 447 402 362 328 293

Multiplier Jobs 284 238 214 192 173 158 140

Average Valus of Jobs $30.000 $30.870 $31.78% $32.688 $33.834 334,810 $35.013

Net Vatue of Jobs Created '$7.919.318 $7.334.080 $8.792.082 $6.290.158 $5.825.313 $5.394.823 $4.998.145 $44.551.927

[Capital tnvestment
Capital Investment by Industry
With Trading $1.004,539 $1.004.539 $1.004.530 $1,004.530 $1.004, 539 $1,004,839 $1.004,539 $5.230.000
. Without Frading $3.822.241 $3.822.241 . $3.822.241 $3.822,241 $3.822.241 $3.822.241 $3.822.24¢ $19.800.000
Administrative Costs - . B . . - . L. . .
B . " Public $140.000 $144.080 T $148.238 $182.837 $156.0680 $161,812 $166.108
Private $1.596.000 $1.642.284 $1,689.910 $1.738.918 $1.789.346 $1.641,237 $1.804,033

Net Benefit or (Cost) . .

. . low $28.280814 $23.715.582 $21.305.008 $19.114 857 $17.123.387 $15.311.908 $13.883.248 $138.803.871
mid  $38.885.441 '$34.979.847 $31.442.864 $28.238.550 $25.334,870 $22,702.350 $20.314, 308 $201.808.088
mgh-  $45345.120 $40.793.388 $38.875.003 $32.947.858 $29.573.08% $26.518.728 $23.747.504 $235.508.432

Without trading {low) $23.552,112 $20.897.880 $18.487.303 $18.296.95% $14.305. 665 $12.494.208 $10.845.548 $118,879.758

Benefit or (Coat) per bottle refilled
low $0.08 $0.08 $0.08 $0.08 $0.08 $0.08 $0.08 $0.08
mid $0.12 $0.12 $0.12 $0.12 $0.14 $0.11 $0.11 $0.12
High 778013 $0.13 $0.13 $0.13 $0.13 $0.13 $0.13 $0.13

Without trading (low) $0.07 $0.07 $0 07 $0.07 * $0.08 $0.08 $0.08 $0.07

Benefit or (Cost) per ton of bottles
low $314 $313 $313 $312 $310 $308 $308 $311
mid $447 3447 $447 S44¢ $444 $442 $440 9448
High $508 $508 - $508 $504 $502 $501 $498 $503

Without trading {low): $280 3278 $271 $268 $259 $252 $243 $208
21-Apr-93 i :
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Table 3-A.3 Cost-Benefit Analysis for Market Development Policies
Reduced Job Impact -- 15% Refillable Glass Beverage Containers

] 1994 1995 1998 1997 1998° “ 1989 2000 Total
Consumption and Diversion ) .
CA Consrumpuon‘(CIus Bev Con} < 2102.760 000 1.892,484.000 1.703.235.600 1,532,912.040 1.379.820.838 1.241,858.752 1,117.492.877
Dwersion resulting-from Poicy (Containers) '
126.165.600 113,549,040 102,194,136 91.974.722 82.777.250 74.499.525 87 049.573 -858.209.846
Price and Value of Material
Market Prices {Price of Glass Bottle) i o . . .
Beet - low $0.14 $0.14 ' $0.14 $0.14 $0 14 "$0.14 . $0.14
Boer. high $0.16- $0.18 $0.18 $0.18 $0.16 $0.16 . so.1e
Wine - mud . $0.3s - $0.38 $0.38 -$0.35 $0.38 $0.35 $0.35
Value of Material Refilled -- $
low (all low beer) $17.683.184 $15.806.868 $14,307.179. $12.876.461 $11,588.81% $10429.934 $9.386.940 $92.149.378
mid ( 10% wine. 90%-beer) $22.356.544 $20.120.890 $18.108.801 $18.297.921 $14.668.129 $13.201.318 $11.881,184 $116.834.78S
high (20% wine, 80% beer) $24.778.924 $22.301.031 $20.070.928 $18.083.83% $168.257.452 $14.631.707 $13.188.538 $129:272 414
Costs :
Collection and Washing Costs N
Cost per bottle $0.14 $0:11 $0.11 $0.41 $0.14 $0.11 $0.11¢
Recycler Savings from Raefilling $0.02 $0.02 $0.02 $0.02 $0.02 $0.02 $0.02
Value of Avoided Recycling
Per bottle $0.01 $0.01 $0.01 $0.01 $0.01 - $0.01 $0.01
Net collection and refilling costs $0.08 $0.08 $0.08 $0.08 $0.08 $0.08 $0.08
Total Net Cost for-collection and refilling .
) $10.093.248 $9.083.923 $8.175.531 $7.357.978 $6.622.180 $5.959.962 $5.383.966 $52.656.788
Additional investment wio trading $2.817:702 $2.817.702 $2.817.702 $2.817.702 $2.817.702 $2.817.702 $2.817.702 $14.670.000.
Job Impacts
Jobs Per 1,000,000 botties refilled, -- 2.0 R B .
Jobs Created 252 221 204 “qes - 168 149 134
CA Muluplier 14 1.4 1.4 1.4 14 o4 14
jotal Jobs Created 353 318 . 286 258 232 209 188
obs Lost 129 116 108 94 85 78 [-1']
ICA Multiplier 1.8 16 1.6 18 1.8 1.8 16
Total Jobs Lost 207 186 168 151 - 136 7 122 110
Multipiier Jobs 23 21 19 17 15 14 12
Average Value of Jobs $30.000 $30.870 $31.785 $32.680 $33.634 $34.810 $35.613
Net Value of Jobs Created $698.763 $647.125 $599:302 $555.014 $513.908 $478,014 $440.836 $3.931.082
Capital Investment
Capital Investment by Industry
With Trading $1,004.539 $1.004.53¢ $1.004.539 $1.004.530 $1.004,539 $1.004,839 $1.004.539 $5.230.000
. Without Trading $3,822.241 $3.822.241 53.822.?41 $3.822.241 ‘_88.922..241 1 $3,822,241 | $3.822.241 -$19.900.000
Administrative Costs N . N
’ Publc $140.000 '$144,080 $148.238 - $152.837 $156.960 $10t.512 $166,198
Private 5‘1.598.090 $1.842.284 $1.689.910 $1.738.918 $1.780,346 $1,841,297 $1.804,833
Net Benefit or (Cost) . . E -
jow $8.532.699 $5.873.723 $4.892:802 $4.182.043 $3.834.327 $2.943.238 $2.402,982 $30.181.812
mid  $11.2268.080 $9.897.747 $8.694.424 $7.803,503 . $6.813.844 $5.714.618 $4.897.228 $54.847.218
mgh $13.648.438 $12.077.889 $10.656.552 $9.369.417 $8.202.984 $7.145.000 $6.184.578 $87.284.847
Without trading (low) $3,714,997 $2.856.021 $2.075.100 $1.364.341 $716.625 $125.834 ($414,720) $10.437.897
*Bonolit or (Cost) per bottie refilled N g
low $0.05 $0.05 $0.08 $0.05 $0.04 $0.04 $0.04 $0.05
mid . 009 $0 09 $0.00 $0.08 $0.08 $0.08 $0.07 $0.08
High' $0.11 $0.11 $0.10 $0 10 $0.10 $0.10 $0.09 $0.10
Without irading (low) $0.03 $0.03 $0.02 $0.01 $0.01 $0.00 ($0.01) $0.02
Benefit or (Cost) per ton of bottles g ’
low $207 $200 $192 $182 $174 $188 $443 $183
mid $344 $337 $329 $320 $309 $297 $283 $321
High $408 $390 $391 $382 $372 $3680 $348 $383
Without trading (low) _ $118 $101 $81 $50 $3% $7 ($29) 363
21-Apr-83 '
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Table 3-A.4 Cost-Benefit Analysis for Market Development Policies
Increased Job Multiplisr - 15% Refillable Glass Beverage Containers

1994 1998 1996 1987 1998 1989 2000 Totai
Consumption and Diversion . .
CA Consumption (Glass Bev. Cont.  2,102.760.000 1.892.484.000 1.703.238.800 1,532.012.040 1.379.820.398  1.241,858.752 1.117.402.877
Owaersion resulting from Policy (Containers) - ’ ‘
126,165,600 113,540,040 102,194,138 91.974.722 82.777.2%0 74.4909.525 87.040.573 858,209,848
* {Price and Vaiue of Material .
Market Prices (Price of Glass Bottle) . .
* Beer-low $0.14 $0.14 $0.14 $0.14 $0.14 $0.14 $0.14
Beer - high $0.18 $0.18 $0.16 $0.18 $0.18 $0.16 $0.18
Wine - mu $0.35 $0.38 $0.38 $0.38 $0.38 $0.38 $0.38
Value of Material Refilled — $
low (all low deer) $17.663.184 $15.896.866 $14,307.179 $12.876.461 $11.588.815 $10.429.934 $9.386.940 $02,140.378
mid ( 10% wine. 90% beer)  $22.358.544 $20.120.890 $18.108.801 $18.297.921 $14.608,129 $13,201.318 $11.881.184 $1168.634.785
high (20% wine, 80% beer) $24.778.924 $22.301.031 $20.070.928 $18.083.838" $168.257.482 $14.631.707 $13.188.536 $129.272.414
Costs
Coilection and Washing Costs
Cost per bottle $0.11 $0.11 $0.11 $0.11 $0.11 $0.11 $0.11 -
‘|Recycter savings from Refilting $0.02 $0.02 $0.02 $0.02 $0.02 $0.02 $0.02 -
Value of Avoided Recyciing
Per bottie $0.01 $0.01 $0.01 $0.04 $0.01 $0.04 $0.01
Net collection and refilling costs $0.08 $0.08 $0.08 $0.08 .$0.08 $0.08 $0.08
Net Cost for colln./refilling
$10.083.248 $9.083.923 $8.175.83¢ $7.357.978 $6.622.180 $5.950.962 $5.363.988 $82,656.788
Additional investment wio trading $2.817.702 $2.817.702 $2.817.702 $2.817.702 $2.817.702 $2.817.702 $2.817,702 $14,670.000
Job impacts
Jobs Per 1.000.000 botties refilied -- 3.5
Jobs Created 442 97 358 322 200 201 238
CA Multiplier - 18 16 t.6 1.0 1.8 1.0 18
Total Jobs Created 707 8138 572 518 484 417 ars
Jobs Lost 129 110 108 94 85 78 89
CA Multipiier 1.8 16 1.8 1.8 t.8 1.6 18
Total Jobs Lost 207 186 168 151 136 122 110
Multiplier Jobs 187 189 152 137 123 11 100
Average Value of Jobs $30.000 $30.870 $31.768 $32.888 $33.634 $34,8610 $35.613
Net Value of Jobs Created $5.619.222 $5.203.961 $4.819.389 $4.483.238 $4.133.403 $3.827.944 $3.545.059 $31812.213
[Capital investment
Capital Investment by |ndustry . . * : X .
. c With Trading $1.004,539 $1.004.530 $1,004.539° - $1.004.539° $1.004,339 $1,004.539 $1.004,830° $5.230.000
Without Trading $3.822,24¢ -$3.822.241 '$3.822.241 $3.822.241 $3.822.241 $9,822.24¢ $3.822.241 $19.900.000
[Administrative Costs
Public $140.000 $144.080 $148,238 $152.837 $156.9680 $161.512 $106.196
Private $1.996.000 $1.642.2864 ~ $1.889.010 $1.738.918 $1.789.348 $1.641.237 $1.,804.033
Net Benefit or {Cost)
low” $11.453.158 $10.230.580 $8.112.880 $8.090.285 $7.153.73¢ $6.208.180 $5.507.204 $57.842.973
mid $16.146.518 $14.454.584 $12.914.511 $11.511.724 $10.233.045 $9.086.549 $8.001.448 ' $82.328.379
mgh  $18.568 898 $18.634.728 $14.878.8638 $13.277.83¢9 $11.822.368 $10.498.940 $9.288.800 $94.9€6.008
Without trading (low) $8.635.456 $7.412.8%8 $6.205.187 $5.272.563 $4.3368,020 $3.477.464 $2.6890,502 $38.119.088
Benefit or (Cost) per bottle refilled -
low $0.09 $0.09 $0 09 $0.09 $0.09" $0.08 $0.08 $0.09
mid $0.13 -'$0.13 $0.13 $0.13 $0.12 $0.12 $0.12 $0.13
High $0.18 $0.15 $0.18 $0.14 $0.14 $0.14 $0.14 $0.14
Without trading (low) $0.07 $0.07 $0.08 $0.06 $0.05 $0.08 $0.04 $0.08
iBonom or (Cost) par ton of bottles
low $363 $360 $357 $3s82 $348 $338 $329 $382
mid $40% $493 $489 $484 $479 $471 $482 $484
High $582 $549 $546 3541 $538 $528 $520 $541
Without trading {low) $274 $281 $248 $229 $210 $187 $160 $232
21-Apr-93
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- Table 3-A.5 Cost-Benefit Analysis for Market Dovelopment Policies
15% Refiilable Glass Beverage Containers - with Avoided Landtilt
1994 1995 1996 1987 1908 1999 2000 Total
c ion and Di
CA Consumption (Giass Bev Cont  2.102.780 000 1.892.484,000 1.703,235.800 1,532.912.040  1,379.820,838 ' 1241,888,752 1,117.402,877
Diversion resulting from Poncy {Containers) ’ . i
126 185600 113.549.040 102.194.138 91.974.722 82.777.250 74,499.5?5 87 049,573 658.209.846
Price and Value of Material
Market Prices (Price of Glass Bottte), . . . .
' Beer - low '$0.14 $0.14 T ..$0.14 $0.14 $0.14 $0.14, $0.14
Beer - mgh $0.16 $0.18 $0:18 $0.16 $0.18 $0.16 . §0.18
Wine - mud’ ~ $0.35 $0.38 $0.38 $0.35 $0.38 $0.35 $0.35
Value of Material Refilled ---'$
low (all low beer) $17.883.184 $15.896 88e $14.307.179 $12.878.461 $11:588.815 $10.429.934 $5.386.940 ° $92.149.378
mid ( 10% wine, 90% beer)  $22.358,544 $20.120.880 $18.108,801 $16.297.921 $14.6688.129 $13.201.318 $11.881.184 $116.634,785
high (20% wine. 80% beer) $24.778.924 $22.301.03% $20.070.928 $18.083.835 $18.257.452 $14.631.707 $13,168.538 $129.272.414
Costs
Collection and Washing Costs
Cost per: bottle $0.11 $O.11 $0.11 $0.11 $0.114 $0.11 . $0.14
Recycier Savings from Refilling $0.02 $0.02 $0.02 $0.02 $0.02 $0.02 $0.02
Vaiue of Avoided Land Disposai
Per bottle $0.02 $0.02 $0.02 $0.02 - $0.08 $0.09 $0.03
Net collection and refilling costs $0.07 $0.07 $0 07 $0.07 $0.08 $0.08 $0.08
Net Cost for colln./refilling
' $8.894 875 $7.834.884 - $6.872.55¢ $6.024 344 $5.256.385 $4.5683.098 $3.955.928 $43.401.838
Additional investment w/o trading $2.817.702 -$2.817.702 $2.817.702 $2.817.702 $2.817.702 $2.847.702 $2.817,702 $14.670.000
Job Impacts
Jobs Per 1.000.000 botttes refilled -- 3.5 . N 4
Jobs Created ‘ t 442 397 3s8 322 260 201 233
A Multiplier 1.4 1.4 14 1.4 14 ‘1.4 1.4
20!3! Jobs Created 818 556, . 501 451 408 3es 329
Hobs Lost 129 | 118 105 94 8% 18 a9 .
CA Multiplier 1.8 16 1.8 1.6 1.8 1.8 18
Total Jobs Lost 207 188 188 154 136 122 110
[Multiplier Jobs 99 89 80 72 as 88 53
Average Vaiue of Jobs $30,000 $30.870 + 331788 $32.688 $33,894 $34 810 $35.6813
Net Value of Joos Created $2.969.744 $2.750.280 $2.547.034 $2358.809 $2.184.493 $2.023.059 $1.873.585 $16.708.973
[Capital investment
Capital Investment by Industry .
With Trading $1.004.538 $1.004.530 $1.004 539 $1.004.530 $1.004.539 $1.004 538 $1,004.530 $5.230.000
Without Trading | $3.822,241 . 133.822.241 $3.822,241. $3.822.241 '$3,822.241 $3.822.241 $3.822,241 - $19.900.000°
|Administrative Costs - L. AN .
! : . Pubtc $140.000 . $144.080 $148,238 $182.837 | $158,960 $181,512 $166,198
Private $1.596.000 $.642.284 $1.689.010 $1.738.918 $1.789.348 $1.841,297 $1.894.833
Net Bensfit or (Cost) . . .
low  $10.002.253 $9.025.918 * $8.143.810 $7.319471 $6.570.648 $5.887.147 $5.243.741 $52,192.685
mid  $14.895.6814 $13.249.042 $11.945,132 $10.740.931 $9.849 950 $8.,858 529 $7.737.988 $70.878.002
mght” $17.117.993 $15.430.084 $13.907.259 $12.506.843 $11.239.283 $10.088.920 $9.025.337 $89.315.721¢
Without trading {low) $7.184.551 $6.208.218 $5.325.808 $4.501.769 $3.752.044 $3.069.445 $2.4268.039 $32.468.77¢
Benefit or (Cost) per bottie refilled -
low $0.08 $0.08 $0 08 $0.08 $0.08 $0.08 $0.08 . $0.08
mid .. $0.12 $0.12 $0.12 $0.12 $0.12 $0.12 $0.12 $0.12
High $0 14 $0 14 $0.14 $0.14 $0.14 $0.14 '$0:13 $0.14
Without trading {tow) $0.08 © $0.08 $0.05 $0.08 $0.05 $0.04 $0.04 $0.05
Benefit or (Cost) per ton of botties )
low $317 $318 $319 $318 $318 $318 $313 $317
md $4541 $452 $452 $452 $451 $450 $447 $451
High $509 $510 $510 $810 '$509 $508 $508 $509
Without trading {low) $228 $219 $208 - $198 $181 $168 $145 $197
21-Apr-93
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Table 3-A.6 Cost-Benefit Analysis for Market Development Policies
15% Refillable Glass Beverage Containers - Reduced Wine Bottle Cost
1994 1995 1896 1997 1998 1999 2000 Total
Consumption and Diversion . .
CA Consumption (Glass Bev Cont. 2,102.780.000 1,892.484.000 1.703.235 800 1,532,012.040 1.379.820.836 1.241.088.752 1.117.402.877
Diversion resulting from' Palicy {Containers)
126.165.600 113.549.040 102.194.138 91.974.722. 82.777.250 74.499.528 87.049 573 6858.209:848
Price and Vaive of Material
Market Prices (Price of Glass Bottle) P
Beer - low $0.14 $0.14 $0.14 $0.14 $0.14 $0.14 $0.14
Beer - high $0.16 $0.18 $0.18 $0.:18 $0.18 $0.1@ $0.18
Wine - mu $0.28 $0.28 $0.28 $0.28 $0.28 $0.28 $0.28
Vaiue of Material Refitled --.$ » -
low (all low beer) $17.083.184 $15.896.860 $14.307.179 $12.876.461 $11.588.818 $10.429.934 $9.386.940 $92,149.378
mid ( 10% wine. 90% beer)  $21.473,38S $19 328.047 $17.393.442 $15.854.098 $14.088.888 $12.679.819 $11.411.837 $112.027.318
- high (20% wine, 80% beer) $23.012.605 $20.711.345 $18.640.210 $16.778.189 $15.098.570 $13.588.713 $12.229.842 $120.057.478
Costs
Coilection and Washing Costs .
Cost per bottle $0.11 $0.11¢ $0.11 $0.41 $0.11 $0.114 $0.1¢
Recycler Savings from Refitling $0.02 $0.02 $0.02 $0.02 $0.02 $0.02 $0.02
Value of Avoided Recycling
Per bottle $0.0t $0.01 $0.01 $0.01 $0.01 $0.01 $0.01
Net coliection and refilling costs $0.08 $0.08 $0.08 $0.08 $0.08 $0.08 $0.08
Total Net Cost for collection and refilling
$10.093.248 $9.083.923 $8.175.531 $7.357.978 $6.622.180 $5.950.962 $5.383.960- - $52.858.788
Additional investment w/o trading $2.817.702 $2.817.702 $2.817.702 $2.817.702 $2.817.702 $2.817.702 $2.817,702 $14.670.000
lJob impacts
Jobs Per 1.000.000 bottles refilled -- 3 §
Jobs Created 442 397 - ss 322 200 204 238
CA Multipher 14 14 1.4 14 1.4 1.4 1.4
Total Jobs Created 818 558 501t 451 408 38% 32¢
Jobs Lost 129 118 105 - 94 1] 70 a9
CA Multiplier 1.8 16 1.6 16 1.8 1.6 16
Total Jobs Lost 207 188 168 151 136 122 110
|Muitipner Jobs 99 89 80 72 [-13 58 83
Average Value of Jobs $30,000 $30.870 $31.788 $32.6888 $33.834 $34.810 $35.613
Net Vatue of Jobs Created $2.969.744 $2.750.280 $2.547.034 $2.358.809 $2.184.493 $2.023.059 $1.873.555 $16.708.973
jCapital investment .
Capualinvestment by Inaustry . . - SN . . . ' . :
With Trading $1.,004.539 $1.004 530 $1.004.539 $1.004.539 . $1,004.539 . $1.0088%9° $1.004.530 $5.230.000
Without Trading $3.822.241 $3.822,241 $3.822.241 $3.822.241 $3.822.241 $3,822.241 $3.822.241 $19.900.000
JAdministrative Costs
' . Pubhc $140.000 $144 060 $148.238 . $182.537 $156.060 $161.812 $166.198
Private $1.596.000 $1.642.284 $1.689.010 $1.738.918 $1.789.346 $1.841.237 $1,894,033
Net Benefit or (Cost) v
low $8.803.880 $7.776.878 $6.840.538 $5.98%5.838 $5.204 821 $4.490.281 $3.835.700 $42.937.732
md  $12.813.881 $11.208.059 $9.9268.797 $8.783.474 $7.704.604 $68.740.168 $5.860.597 $62.815.870
nmgh  $14.153,102 $12.591.358 $11.173.568 $9.885.568 $8.714.577 $7.849.081 $6.878.602 $70.845.830
Without trading (low) $5.985.978 $4.959.178, $4.022.832 $3.188,138 $2.387.119 $1.872.579 $1.017.998 $23.213.817
Benefit or {Cost) per bottle rafilled
low $0.07 $0.07 $0.07 $0.07 $0.08 $0.08 $0.08 $0.07
md $0.10 $0 10 30 10 $0 10 $0.09 $0.09 $0.09 $0.10
High $0 11 $0 11 $0.114 $0.19 $0.11 $0.10 $0.10 $0.11
Without trading (low) $0.08 $0.04 $0.04 $0.03 $0.03 $0.02 $0.02 $0.04
[Benefit or (Cost) per ton of bottles .
tow $279 $274 $268 $260 $252 $241 $229 $281,
mid $387 $382 $378 $389 $380 $350 $338 $3689
High $421- $416 $410 $403 $308 $388 $374 3404
Without trading (low) $190 $17% $157 $138 $118 $00 $81 $141
26-Apr-83
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Table 3-A.7 Cost-Benetit Analysis for Market Development Policies

. 10% Retillabie Plastic Beverage Containers .
- 1994 1995 1996 1997 1998 1999 2000 Total
Consumption and Diversion . .
CA Consumpton ' 531,214,200 525.002.058 $20.843.037 . 515.438.807 510.282.241¢ 505.179.41¢9 500.127.624
Diversion resulting from Policy (Contatners) - . . .
53,121,420 - 52.590.2086 52.064.304 $1.543.661 51.028.224 50.517.942 50.012:762 360.878.519
Price and Value of Material
Market Prices (Pncs of Plastic Boltle of Milk Container) - L g © o . .
Low ( three haif-pint cartons) $0.08 $0.08 $0.08 : $0.08 ) $0.08 T 30.08 © $0.08
Mid (half galion milk) - $0:09 $0.00 T $0.09 $0.0¢ $0.09 -$0.08 $0.09,
High (PET 2t Soda) $0.20 $0.20 $0.20 $0.20 $0.20 $0.20 $0.20
Vaiue of Matenal Refilled - §

Low (10% HG . 60% HP. 30% PET $2.868.557 $2.839.871 $2.811.472 $2.783.358 $2.755.524 $2.727.969 $2.700.889 $10.487.440
"MI(10%MG. 45% HP. 45% PET) $7.051.889 $6.981.350 $6.911 538 $6.842.421 $6.773.997 $6.708.257 $6.639.1904 $47.908.823
High{10% HG..JO%HP. G0%PET) . $8.047.895 $7.967.418 $7.887.742 $7.808.885 $7.730.776 $7.853.408 $7.578.934 $54,673 096

Costs .
Collection and Washing Costs - cost per bottie .
Low - thres half pint cartons $0.08 $0.08 $0.08 $0.08 $0.08. $0.08 $0.08 -
High - half.gallon or PET $0.13 -, $0.13 . $0.13 $0.13 $0.13 $0.13 $0.13
Value of Avoided Recyding
Per dotte 1$0.03 $0.03 $0.03 $0.03 $0.03 $0.03 $0.903
Net coliecon and recycling cos!s
Half-Pint Cartons $0.05 $005 $0.05 $0.05 $0.05 $0.08 $0.05
Large botties $0.10 $0 10 $0.10 '$0.10 $0.10 $0.10 $0.10
v L]
Net Cost for colin./refiling . . )
' Low Value Mix $3.718 499 $3.881.314 $3.644.501 $3.808.056 $3.571.978 $3.536.256 $3.500.893
Mid Value Mix $4.156.751 $4,115,184 $4.074.032 $4.033.291 $3.902.95¢ $3.953.029 $3.013.400
High Value Mix $4.595.003 $4.549.0583 SJ‘SOJ.SGZ. $4.458.527 $4.413 941 $4.369.802 $4.326,104
"Addibonal Investment Without Trading $14.785 733 _ $14.785.733 $14.785.733 $14.785.733 $14.785.733 $14.785.733 $14.785.733 $76.980.000
{10b impacts ’ i
;lobs Per 1,000.000 botttes refilled -- 3 § .
{lobs Creatad 180 N 184 : 182 180 179 177 178
CA Muitiplier 1.4 1.4 1.4 14 1.4 1.4 1.4
Total Jobs Created 280 258 255 253 250 « 248 245
Jobs Lost (,08/million cont, refilled) 4 4 . 4 ¢ 4 ‘
CA Multiptier 1.8 1.8 1.6 1.8 1.6 1.0 1.6
Total Jobs Lost 7 7 7 7 7 8 8
Muttipher Jobs 88 87 68 86 8s. 64 64
Average Value of Jobs $30.000 $30,000 $30.000 $30.000 $30.000 $30.000 $30.,000
Net Value of Jabs Created '$2.027.113 $2.008.842 $1.980.774, $1.966.908 $1.047.237 $1.927.708 $1.908. 487 $13.771,124
|Capital.investment . .
Capital investment by Industry T ¢ K Lt .. . . R
: With' trading , - $772.131 . $7272,13¢ $772.131 FLO8T2.13 © 8772181 $772.131 $772,131 $4,020:000
Without Traging ' $15.587 368 $15,557.865 '$18,557.008 $15.857 885 $15,557,888' $16.557,888 $18,5857. 8088 $81.000.000
Adminisative Costs .
Public $140.000 $144,060 $149.822 $155,818 $102.040 $188,530 $178.274.
Private $1.500,000 $1.642.284 $1,707.975 $1,776.204 $1,847.346 $1.921.240 $1.698.000
- . B
Net Bensfit or (Cosl) N B
Low ($558.029) (8620.045) (§704.053) ($789.902) ($878.609) ($970.292)  ($1.065.078) ($5.587.708)
Mid $3.186.231 $3.086.864 $2.966.481 $2.843.928 $2,718.881 $2:591,223  $2.400.822 $19.854.228
High $3.744.008 $3.638.882 $3.513.158 $3.385.134 $3.254.678 - $3.121.68¢ $2.985.956 $23.643 452
Without trading (high) {$9.341,842) ($6.483.985) ($9.606.520) ($9.751,202) ($9.698.153) ($10.047.408) ($10.199.3090) ($68.308.570)
WBomm or (Cost) per bottle refilled. T ' . .
Low . ($0011) ($0.012) {$0.014) {$0.015) {$0.017) ($0.019) {80.021) {$0.015)
Mia $0.08 $0.08 $0.06 $0.08 $0.0s , $0.05 " $0.08 $0.08
Hgh $0.07 $0.07 $0.07 $0.07 $0.08 i $0.08 $0.08 3‘0.07
Without trading (hugh) ($018) ($0.18) ($0.18) (50.19) ($0.19) {$0.20) (30.20) (30.19)
Benefit or (Cost) per ton of botties
Low T(3188) ($177) ($203) {$230) ($258) {$288) (8319) (8232)
Mid $800 $880- s8ss $828 $798 E341 $738 $828
- High ’ $1.087 $1.038 Cos1002 $085 $057 $927 ' $896 $083
Withou! trading (rign) {$2.838) ($2.000) ($2.768) ($2.838) ($2.910) ($2.983) {$3.059) ($2.839)
23:Apr-93
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Table 3-A.8 Cost-Benefit Analysis for Market Development Policies

20% Retillable Plastic Beverage Containers

. 1994 1995 1998 1897 1998 1999 2000 Tota
Consumption and Diversion
CA Consumpton 531,214,200 525.002.058 520.843.037 515.436.807 510.282,241 505,179,419 500.127.624
Diversion resulting from Policy (Containers)
: 108.242.840 105.180.412 104.128.607 103.087.321 102.056.448 101.035.884 100.025.525 721.757.037
Price and Value of Material
Market Prices (Pnce of Plastic Bottie or Milk Container) .
Low ( three haif-pint cartons) $0.08 $0.08 |, .$0.08 $0.08 $0.08 +$0.08 -$0.08
« Mig (half gaiion mik)} : $0.09 $0.0¢ $0.09 $0.00. -~ $0.09 $0.09° $0.00
High (PET 2| Soda) $0.20 $0.20 $0.20 $0.20 $0.20 $0.20° $0.20
Value of Matenal Refilied -- § . -

Low (10% HG . 80% HP. 30% PET) $5.737.113 $5.879.742 $5.822.945 $5.568.718 $5.511,048 $5.455.938 $5.401.378 $38.974.880
Mi(10%HG, 45% HP. 45% PET) $14.103.737 $13.982.700 $13.823.073 $13.684.842 $13.547.,993 $13.412.514 $13.278.388 ' $05.813.247
HigN(10% HG.. 30%HP, SO%PET) $16.095.790 $15.034.832 $15.775.484 $15.817.729 $15.481,552 $15.3068.83¢ $15.153, 887 © $109.346.191

Costs
Collection and Washing Costs - cost per bottle .
Low - three haif pint cartons $0.08 $0.08 $0.08 $0.08 $0.08 $0.08 $0.08
High - hatf gallon or PET $0.13 $0.13 $0.13 $0.13 $0.13 $0.13 $0.13
Value of Avaided Recydling
Per bottie $0.03 $0.03 $0.03 $0.03 $0.03 $0.03 $0.03
Net collecton and recychng costs
Half-Pint- Cartons $0.05 $0.05 $0.08 $0.05 '$0.05 $0.05 $0.08
Large botties $010 $0.10 $6.10 $0.10 $0.10 $0.10 $0.10
Nat Coat for colin./refilling
: Low Value Mix © $7.438.999 $7.382.829 $7.289.003 $7.218.112 $7.143.951 $7.072.512 $7.0601.787
Mid Value Mix $8.313.502 $6.230.367 $8.148.064 $8.066,583 $7.985.917 $7.006.088 $7.8208.997
High Value Mix $9.180.008 $9.088.108 $9.007.128 $8.917.053 $8.827.883 $8.739.604 $8.852,208
Additional Investmant Without Trading $14.785.733 $14.785.733 $14.785.733 $14.785.733 $14.785.733 $14.785,733 $14.785.733 $76.980.000
Job impacts
Jobs Per 1,000.000 botties refilled -- 3.5
Jobs Creatsd “3r2 388 o4 s 57 384 380
CA Multiplter 14 1.4 1.4 1.4 14 1.4 14
Total Jobs Created 521 518 510 505 500 498 490
Jobs.Lost (.08/miltion cont. refilled) [ [ [ [ [} ] [
CA Multiptier 10 . 1.6 1.8 1.6 1.6 1.8 18 ’
Total Jobs Lost 14 13 13 13 13 13 13
Multiplier Jobs 135 134 132 131 130 129 127
Average Value of Jobs $30.000 $30,000 $30.000 $30.000 $30.000 $30.000 $30,000
Net Value of Jobs Created $4.054.227 $4.013.885 $3.973.548 $3.933.812 $3.894.474 $3.885.529 $3.816.974 $27.542.249
Capital investment
Capitat investment by Industry N
With rading $772,131 $772,131 - $772,131 . §772.131 T $7T2.131 $772,131 $772,131 $4,020,000
S without Teacing * $15.557 8858 $15.587.885 ‘15.5#7.!‘5 © $15,587.885° . $1s.557.808 $15.857,8088 $15,557.868 $81.000.000
Administrative Costs i
fublic $140,000 $144,000 $149,622 $155.818 $102,048 $168.830 $178,271
Private $1.506,000 $1.842.284 $1.707.978 $1,770.204 | $1.847.348 31.921,210‘ t.l .998,000
Net Benefit or (Cout}
’ Low $618.341 $544.454 $440.802 $352.308 $282.177 $140.188 $43.208 $2.400.380
Mig $8.108 462 $7.959.673 $7.780.759 $7.619.962 $7.447.15¢8 $7.272.218 $7.005,008 $53.203.231
High $90.224.011 $0.084.067 $8.884.109 $8.702.378 $8.518.749 $8,333,002 $8.145.273 $60.871.680
Without trading (high) ($2:181.851) ($2.355.883) ($2.569.509) ($2.784.581) ($3.001,178) ($3.219.493) ($3.429.844) {$19.532.229)
Benefit or (Cost) per bottte refilled .
Low - .. $0.008 $0.008 $0.004 $0.003 $0.002 $0.001 $0.000 $0.003
Mid $0.08 $0.08 $0.07 $0.07 $0.07 $0.07 $0.07 $0.07
ragh $0.09 $0.09 $0.09 $0.08 $0.08 $0.08 $0.08 $0.08
Without trading (high) (§0.02) ($0.02) ($0.02) (50.03) {$0.00) (80.03) {$0.03) {80.03)
{Benefit or (Cost) per ton of botties ‘
Low $87 $78 $85 $51 $37 $22 $6 $50
Mid $1.145 $1.138 $1.122 $1.109 $1.008 $1.080 $1.004 $1.108
High $1.302 $1.293 $1.200 $1.208 $1.282 $1,237 $1.221 $1.285
Without trading (high) {$308) ($338) ($370) ($405) ($441) {$478) ($518) ($4086)
23-Apr-93 .
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1 Tabie 3-A.9 Cost-Benetit Analysis tor Market Development Poli

25% Refillable Plastic Beverage Containers

'4 1994 1985 1998 1987 1998 1999 2000 Totas
<ansumption and Diversion = h N -
CA Consumpton $31.214.200 525,002,088 520.643.037 515.436.007 $10.282.241 508,179,419 500.127.624
Diversion resulting from Policy (Contaners)
132,803,550 131475815 130.160.759 126.859.152 127.570.880 128.294 855 125.031 908 902.196 297
Price and Value of Material .
. Marxet Pricas {Pnce of Prastc Bottie or Milk Container)
Low ( three haif-pint cartons) $0.08 $0.08 $0.08 $0.08 $0.08 $0.08 $0.08
Mid (haif gallon milk). $0.09 $0.00 $0.09 $0.09 $0.09 $0.09 $0.09
High (PET 21 Soaa) $0.20 $0.20 §0.20 $0.20 $0.20 $0.20 $0.20
Vaiue of Matenal Refilled -- $ - . .o . A
Low (10% MG . 60% HP. 30% PET) $7.171392 $7.009.878 $7.0208.681 - $6.958.394 $6.888.810 $6.819.922 ° $6.751.723 $42:718.600
MIG(10%HG. 45% HP, 45% PET) $17.620.671 $17.453.375 $17.278. 841 ©$17.106.052. $16.934.892 $18.765.642 $16.597 986 $119 766 558
HIGI(10% HG. 30%HP. BO%PET) $20.118.738 $19.818.540 §$19.719.3558 $19.522.181 $19.328.940 $19.133.870 $18.942 334 $136.682.739
Costs
Collection and Washing Costs - cost per bottle :
Low - three haif pint cartons $0.08 $0.08 $0.08 N $0.08 $0.08 $0.08 $0.08
High - half gaflon or PET $0.13 $0.13 $0.13 $0.13 $0.13 $0.13 $0.13
Value of Avarded Recyding
Per bottle $0.03 $0.03 $0.03 $0.03 $0.03 $0.0) $0.03
Nat collec2on and recycling costs '
Haif-Pint Cartons $0.08 '$0.05 $0.08 $0.08 $0.05 $0.08 $0.05
Large bottles $0.10 $0.10 $0.10 $0.10 $0.10 $0.10 '$0.10
Net Cost for colin.irefilling . . .
Low Vaiue Mix $9.2968.249 $9.203.288 $9,111.283 $9.020.141 $8.929.939 $8.840.840 $8.752.233
Mid Vaiue Mix $10.391.878 $10.287.959 $10.185.078 $10,083.229 $9.982,396 $0.882.572 $9.783,747
High Vaiue Mix $11.487,507 $11.,372.632 $11.258.906 $11.1468.317 $11.034.853 $10.924.508 $10.815.260
JAddibonal Investment Without Trading $14.785.733 $14.785.733 $14.785,733 $14.785.733 $14.785.733 $14.785.733 $14,765.733 $76.980.000
Job Impacts
‘|Jobs Per 1,000.000 botties refilled -- 3.5 .
Jobs Created 486 460 458 451 446 442 438
CA Mullipiier 1.4 C 1.4 14 1.4 1.4 1.4 14
Total Jobs Created 851 844 638 811 628 [-3] ] 813
s Lost (.08/million cont. raefilied) 11 11 10 10 10 10 10
A Multiplier 1.0 1.6 16 1.6 18 1.8 1.6
Total Jobs Lost 17 17 17 18" 18 A8 18
fMultipher Jobs 189 167 168 164 182 181 159
Average Vaiue of Jobs $30.000 $30.000 $30.000 $30,000 $30,000 $30.000 $30.000
Net Value of Jobs Created $5.087.783 $5.017.106 $4.966.935 $4.917.265 $4.868.093 .$4.819.412 $4.771.218 $34.427 814
Capital Invastment
Capital Investment by ingustry : .
With traging $772.140 $772.1401 $772,131 $772.131 $772.131 $772,131 $772,131 $4.020,000
Without Traging $15.557. 088 $15,557.865 $15.557, 868 $15.557.885 $18.557,0038 $16.557.008 $15.857 808 $81.000.000
Administrative Costs . . . . . . .
o : . Public $140,000 $144,060 $149.822 $155.8158 ‘8162048 $100,530 $1758.271
Private $1.5060:000 -+ $1,842,204 $1.707.978 ° $1,778,204 $1,847.346 $1.021.240 $1,008.090 )
Net Benefit or (Cost) o .
Low $1.206.927 $1.127.153 $1.020.585 $923.409 $817.570 $7068,924 $597.346 $6.407.804
Mid $10.569.577 $10.398.177 $10.202.808 $10.007.979 $9.811,294 $0.012.711 $9.412.006 $70.012.733
High $11.964.014 $11.776.670 $11.589.586 $11.361.000 $11.150.78% $10.930.807 $10.724 931" $79.485.794
Without trading (tugh) $1,427 904 $1.108,183 $948.997 $608.760 $447.309 $104,509 ($§59.762) $4.855.94%
Benefit or (Cost) per bottie refillea N
"Low $0.009 $0.009. $0.008 $0.007 $0.008 $0.008 $0.008 $0.007
Mid $0.08 $0.08 $0.08 $0.08 $0.08 $0.08 $0.08 $0.08
High $0.09 $0.08 $0.09 $0.09 $0.08 $0.00 $0.09 $0.09
Without trading (high)  _ $0.01 $0.01 $0.01 $0.01t $0.00 $0.00 $0.00 $0.01
Benefit or (Cost) per ton of botties ’ :
Low $13¢ $129 $118 %107 $08 $84 $72. $107
Mid $1.194 $1.188 $1.178 $1.18%5 $1.154 $1.142 $1.120 $1.164
High $1.35¢ $1.344 $1.333 $1.322 $1.311 $1.20¢ $1.287 $t.322
Without trading (high) $101 $137 $109 $81 $53 $2) ($7) $81
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Table 3-A.10 Cost-Bensfit Analysis for Market Development Policies
Reduced Job impact 15% Refillable Plastic Beverage Containers
1994 1995 1996 1997 1998 19909 2000 Total
Consumption and Diversion
CA Consumpton 531,214,200 525.902.088 520,843,037 515436.807 510,282,241 S05.379.419 500.127.624
Diversion resulting fram Policy {Containers) . .
79.682:130 ©78.885.309 78.096 458 77.315.49¢ 76.542.338 75.776.913 75.018.144 541317778
Price and Value of Material
[Market Prices (Price of Plasuc Bottie or Milk Container) A . - . .
Low ( three naif-pint cartons) $0.08 $0.08 $0.08 $0.08 $0.08 $0.08 $0.08
" Mid (half galton mirk) $0.09, $0.09 .$0.09 $0.09 $0.09° $0.09 $0.09
High (PET 21 Soda)” $0.20 $0.20 ' $0.20 $0.20 $0.20 $0.20 $0.20
- [value of Matenal Refiiled -- §

Low (10% MG . 60% HP. 30% PET) $4.302.835 $4.259.807 $4.217.209 $4.175.037 '. $4.133.2086 . $4,001,953 '$4,051,034 $29.231.160
Mia(10%HG, 45% HP. 45% PET) $10.577.803 $10.472.025 $10.367.304 $10.263.631 $10.180.0¢5 $10.059,385 $9.958.791 $71.850.935
High(10% HG. I0%HP, BO%PET) $12,071.043 $11.951,124 $11.831.813 $11.713.207 $11.506.164 $11.480.202 $11.365.400 $82.000.643

Costs
Collection and Washing Costs - cost per bottle
Low - three half pint cartons $0.08 $0.08 $0.08 $0.00 $0.08 $0.08 30.08
High - halt gallon or PET $0.13 $0.13 $0.13 $0.13 $0.43 $0.13 $0.43
Vatue of Avoded Recydling
Per pottie $0.03 $0.03 $0.03 $0.03 $0.03 $0.03 $0.03
Net collecton and recycling costs * :
Half-Pint Cartons $0.05 $0.05 $0.05 $0.05 $0.05 $0.08 $0.05
Large botttes $010 $0.10 $0.10 $0.10 $0.10 $0.10 $0.10
Total Net Cost for collection and refilhng
Low Value Mix $5.577.749 $5.521.972 $5.4806.752 $5412.084 $5.357.964 $5.304,384 $5.251.340
Mid Vaiue Mix $8.235.127 $8.172.775 $6.111.048 $6.049.937 $5.080.438 $5.029.543 $5.870,248
High Vatue Mix $6.892.504 $68.823.57¢ $6.755.343 $6.6887.790 $8.820.912 $6.554.703 $6.480.156
Additonal Investmant Without Trading $14.785.733 $14.785.733 $14.785.733 $14.785.733 $14.785.733 $14.785.733 $14.785.733 $76.980.000
Job Impacts
Jobs Per 1.000.000 botties refilled --2
Jobs Created 159 158 156 155 153 182 150
CA Multiplier 1.4 1.4 1.4 1.4 1.4 1.4 1.4
Total Jobs Created 223 21 219 218 214 212 210
Jobs Lost (.08/muon cont. refilleg) ) (] 8 8 [ [ L}
CA Multipiier 1.8 1.6 1.6 1.8 16 1.0 16
Total Jobs Lost 10 10 10 10 10 10 10
Muitipher Jobs : 54 53 52 52 st 51 50
JAverage Value of Jobs $30.000 $30.000 $30.000 $30.000 $30.000 $30.000 $30.000
Net Value of Jobs Created $1.606.392 $1.590.328 $1.574.425 $1.558.630 $1.543,003 $1,527.683 $1.512.388 $10.012.088
Capital investment
Capital Investment by Industry . P . <Lt . . K
’ With trading $772,131 $772,131 $772,191 $772.131 $772.131 772,131 $772.131 <" $4.020.000
. Without Trading” $18.557.08% 8.15.557.605 $18.,557 805 $15.557.885 . $15,557 08658 $15,887.808° $15.557,808 $81.000.000"
JAcministrative Costs ; .
Public $140.000 $144,060 $149.822 $155.818 $162.048 $168,830 $178,274.
Private $1.596,000 $1,642,.204 $1,707.978 -$1.726,204 $1,847.348 $1.021.240 $1.098,090
Net Benefit or (Cost) .
Low ($1.,404.522) {$1.458.181) ($1.532.917) ($1.610.477) ($1.690.978) {$1.774,838) (81.861,281) ($11.332.604)
Mid $4.213.068 $4.103.233 $3.972.884 $3.840.2685 $3.705.287 $3,567.734 $3.427 560 $26.830.009
. ‘High $5.049.730 $4.931520 $4.762.808 $4.652.078 $4.508.051 $4.363.302 $4.215,270 $32,513.848
Without tradging (high) ($7.186.175) ($7.320.875) ($7.493.750) ($7.659.560) ($7.827.427) ($7.997.480) ($8.169.851) ($53.084,119)
JBonom or (Cost) per bottie refilieg -
Low ’ ($0.018) ($0.018) ($0.020) ($0.021) ($0.022) ($0.023) ($0.023) ($0.021)
Mg $0.05 $0.05 $0.05 $0.08 $0.08 $0.08 $0.08 $0.05
High $0 08 $0.08 $0.08 $0.08 $0.08 $0.08 '$0.08 $0.08
Without trading (high) ($0.08) ($0.08) ($0.10) ($0.10) ($0.10) ($0.11) ($0.11) ($0.10)
Benefit or (Cost) per ton of bottes . .
Low ($284) ($217) ($294) ($312) ($331) ($381) (8372) ($314)
Mid $793 780 $703 $745 $728 $708 s88s $743
High $951 $938 $921 $803 $884 864 $8343 $901
Without traging (fugh) ($1.353) ($1.304) ($1.430) ($1.488) ($1.534) ($1.583) ($1.634) ($1.487)
23-Apr-93
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Table 3-A.11 Cost-Benefit Analysis for Market Development Policies
increased Job Multiplier - 15% Refillable Plastic Beverage Containers

2000

1994 1995 1996 1897 1998 1999 Tota
Consumption and Divarsion
CA Consumpton 531.214.200 5$25.902,058 520,043.037 515.430.807 $10.202.241 505,179.410 $00.127.624
Diversion resulting from Paticy (Contaners) 4 . *
. 79.882.130 .. 78.885.309 78.096.456 77315491 76.542.338 75.778.913 75.019.144 541317778
Price and Va.luo of Material .
Market Prices (Price of Plastic Bottie or Milk Container) . i . . . L
Low ( three haif-pint cartons) $0.08 - $0.08 . $0.08 .+ $0.08 *$0.08 $0.08 $0.08
Mid (half gallon milk) $0.08 : $0.09 . $0.09 $0.09 $0.09 $0.09 $0.00
High (PET 2! Soda) Tos020 $0.20 $0.20 $0.20 <$0.20 $0.20 §0.20
Value of Matenal Refilled -- §

Low (10% MG . 80% HP, 30% PET) $4.302.835 $4.259.807 $4.217.200 $4.175.037 $4.133.286 $4.091.953 $4.051.034 $29.231.160
Mid{10%MG. 45% HP. 45% PET) $10.577.803 $10.472.025 $10.367.304 $10.283.6831 $10.180,995 $10.059.388 $9.958.791 $71.850.038
High{10% HG, 30%HP, BO%RPET) $12.071.843 $11.951,124 $11.831.613 $11.713,297 $11.586. 164 $11.480.202 $11.365.400 332.9:09.643

Costs
Collection and Washing Costs - cost per boltls .
Low - three half pint cartons $0.08 . $0.08 $0.08 . $0.08 $0.08 $0.08 $0.08
High - half gallon or. PET $0.13 $0.13 $0.13 $0.13 $0.13 $0.13 $0.13
Value of Avaxded Recyding
Per bottle $0.03 $0.03 $0.03 $0.03 $0.03 $0.03 -$0.03
Net collecton and recycling costs
Halt-Pint Cartons $0.08 $0.05 $0.08 $0.05 $0.05 $0.08 $0.05
Large botties $0.10 $0.10 $0.10 $0.10 $0.10 $0.10 $0.10
Total Net Cost for coliection and refilling .
Low Value Mix $5.577.749 $5.521.972 $5.4668,752 $5.412.084 $5.357,964 $5.304.384 $5.251.340
Mid Value Mix $6.235.127 $6.172.77% $6.111,048 $6.049.937 $5.9890.438 $5.020.543 $5.870.248
High Value Mix $6.862.504 $68.823.579 $8.755.343 - $8.687.780 $8.620.812 $6.554.703 $6.489.156
Aditonal Investment Without Trading $14.785.733 $14.785.733 $14.785 733 $14.785.733 $14.785.733  $14.785.733 $14.785.733 $76.980.000
Yob Impacts :
obs Per 1,000,000 botties refilled -- 3.5 R
¢obs Created 279 278 2713 27N 208 208 203
CA Multplier 1.8 1.6 16 1.8 1.8 1.8 1.6
Total Jobs Created 448 442 437 433 ’ 429 424 420
Jobs Lost (.08/million. cont. refilled) ) L] (] ] é R L] ]
CA Mulbplier 1.8 1.8 1.6 16 1.6 K ] 1.6
Total Jobs Lost 10 . 10 10 10 10 10 10
' [Multiptier Jobs 157 158 154 152 151 149 148
Average Value of Jobs $30.000 $30.000 $30,000 * $30.000 $30.000 $30.000 $30.000
Net Value of Jobs Created $4,713.985 $4.666.855 $4.620.188 $4.573.984 $4.528.245 $4,482,062 $4.438.133 $32,024.360
Capital investment
Capital investment by Industry . = - . L R : N o . G
- with traging” T 8772131 . $772.131 - 8772491 $722.131 $772.131 $772.431 $772.131 ° $4.020.000
Without Trading . $15,557.888 ' $15.557,885 $15,557,885 $15,567 865 $18.557,088 $15,587.888 $18.557.86S $81.000.000
Administyative Costs
. Public $140.,000 $144,000 $149.822 $155,018 $102.048 $180,530 $178.271
Private $1.506.000 $1,642.204 $1,707.978 $1,778,204 $1.847,3486 $1.821,240 $1.998.090
Net Bensfit or {Cost)
Low $1.703.081 $1.818.346 " $1.512.845 $1.404. 827 $1.204.173 $1.130.762 $1.084.480 $0.778.499
Mia $7.320.871 $7.179.760 $7.018.045 $6.855.589 $6.600.408 $6,523.034 $6.353.315 $47.941.403
High $8.157.333 $6.008.086 $7.338.858 '$7.087.382 $7.494.102 $7.318,802 $7.141 016 $53.625.239
Without trading (high) {$4.078.572) {$4.253.348) ($4.447.008%) ($4.644.258) ($4.842.276) ($5.042.181) ($5.244.108) ($32.552.728)
Benefit or (Cost).per bottle refilled c. ¢
Low $0.021 $0.021 $0.019 $0.018 $0.017 $0:016 $0.014 $0.018
‘Mid $0.09 $0.09 $0.09 $0.09 $0.09 $0.00 $0.08 $0.09
‘Migh $0.10 $0.10 $0.10 : $0.10 - '$0.10 $0.10 $0.10 $0.10
Without trading (migh) 1($0.05) ($0.05) ($0.08) ($0.08) ($0.08) ($0.07) ($0.07) {80.08)
Benefit or (Cost) per ton of botties
Low $321 $308 $201 $273 $254 '$234 $213 $271
Mid $1.378 $1.365 $1.348 $1,330 $1.311 $1.201 $t.270 $1.328
Migh $1.53¢ $1.523 $1.506 $1.488 $1.400 $1.4490 $1.428 $1.400
Without trading (high) ($788) ($809) ($854) {$901) ($940) ($008) ($1.049) {$902)
23-Apr-93 .
J
APX-03.001 ° JA-11




Table 3-A.12 Cost-Benefit Analysis for Market Development Policies
15% Refillable Plastic Beverage Containers -- With Avoided landfill

Without trading (tugh)
Benefit or (Cost) per pottie refilled

($7.488.967)

($7.598.085)

($7.722.833)

($7.850.272)

($7.975.409)

($8.008.518)

1994 1995 1996 1997 1998 1990 2000 Tota
Consumption and Diversion .
CA Consumoton 531.214.200 §25.002,058 520,643,037 515.436.807 510,282,241 $05.179.41¢9 500.127.024
Diversion resutting from Policy (Containers) -
79.882.130 78.885 309 78.096. 456 77.315.481 76.542.338 75.776.913 75019144 541317,778
Price and Value of Matenial
Marxet Prices (Pnce of Plastic Bottle or. Milk Container) .
Low ( three haif-pint cartons) $0.08 $0.08 $0.08 $0.08 _ $0.08 $0.08 $0.08
Mid (half gation milk) $0.09 $0.09 $0.09 $0.09 '$0.09 30.08 $0.09
High (PET 2i Soda) $0.20 $0.20 . §0.20 $0.20 $0.20 $0.20 $0.20
Vatue of Matenal Refilled -- § .
Low (10% HG . 80% HP. 30% PET) $4.302.835 '$4.259 807 $4.217.209 $4.175.037 $4.133.286 $4.091.053 $4.051.034 $20.231.160
Mid{ 10%HG’. 45% P, 45% PET) $10.577.803 $10.472.025 $10.387.304 $10.263.831 $10.160.99% $10.059.385 $0.958.791 $71.859.935
Nigh(10% HG. 30%HKP. BO%PET) $12,071.843 $11.951.124 $11.831.613 $11.713,297 511.5//9&164 $11,480.202 $11,365.400 $82.009.643
Costs
Collechon and Washing Costs - cost per bottle
Low - three nalf pint cartons $0.08 $0.08 $0.08 $0.08 $0.08 $0.08 $0.08
High - half gaiton or PET $0.13 $0.13 $0:13 $0.13 $0.13 -$0.93 $0.13
Value of Avoided Lanafill .
Per bottie $0.00S $0.006 $0.008 $0.007 $0.007 $0.008 $0.008
Net collection and recycling costs
Half-Pint Cartons $0.07 $0.07 $0.07 $0.07 $0.07 $0.07 $0.07
Large botties $0.12 $0.12 $0.12 $0.12 $0.12 $0.12 $0.12
Nel Cost for colin./refiliing .
Low Value Mix $7.314.820 $7.210.1%7 $7.101.571 $6.994 475 $6.883.707 $6.769 404 $6.858.600
Mid Value Mix $7.972.197 $7.860.921 §7.745.807 $7.632.328 $7.815.182 $7.304 564 $7.275.607
HiIgh Value Mix $8.629.575 $8.511.72% $8.390.183 $8.270.180 $8.146.656 $8.019.723 $7.894.515
Additonal Investment Without Trading $14.785.733 $14.785.733 $14.785.733 $14.785.733 $14.785.733 $14.785.733 $14.785.733 $76.980.000
Job Impacts
Jobs Per 1.000.000 botties refilled -- 3.5
Jobs Crestad 279 278 2713 271 208 208 203
CA Multiplier 1.4 1.4 14 1.4 14 1.4 1.4
Total Jobs Created 390 387 383 379 ars 371 3e8
Jobs Lost (.08/million cont. refilled) LI é L] L] L] L] e
CA Multiplier ' 1.6 1.6 1.8 1.6 18 1.8 1.8
Total Jobs Lost 10 10 10 10 10 10 10
|Multiptier Jobs 101 100 99 98 97 98 95
Average Value of Jobs $30.000 ©$30,000 $20.000 $30.000 $30.000 $30.,000 $30.000
"INet vaiue of Jobs Created $3.040.670 $3.010.283 $2.080.181 $2.850.359 $2.020.858 $2.801. 647 $2.802.73¢ $20.656.688
Capitat Investment
Capital Investment by (ndustry .
With trading $772.101 $772.131 $772,13¢ . $772.131 $772.181 $772.1431 $772,131 $4.020.000
Without Trading $15,557. 068 $15,557,8685 $15,557.068 $15.557 065 $15.557.868 $15,887.886 $15.,557, 888 $81.000.000
Admintstr ative Costs . . . . . . . .
P Public $140,000 $144 060 . $149.0822, ©.$155,818 7$182,048 $188.830 $178.2714
Private $1.596,000 $1,842,204 $1,707.97% $1,776.294 $1.647,348 $1,021,240 $1,008,000
Net Banafit or (Cost)
Low {$1.707.314) ($1.726.301) ($1.761.990) ($1.801,180) ($1.838.960) ($1.875.574) {$1.010.2098) - - ($12.627.722)
Mg $3.910.27¢ $3.835.023 $3.743.801 $3.849.583 $3.557.275 $3.406. 000 $3.372.558 $25.535.181
High $4,746.938 $4.683.3190 $4.583.813 $4.481.368 $4.360.969 $4.2082,358 $4.100.258 $31.219.018

($8,224 885)

($54.958.948)

Low ($0.021) (30.022) ($0.023) ($0.023) ($0.024) ($0.025) ($0.028) ($0.023)
Mid $0.08 $0.08 $0.08 $0.05 $0.05 $0.05 $0.04 $0.05
High $0.08 $0.06 $0.08 $0.08 $0.08 $0.08 | $0.08 $0.08
Without trading (high) ($0.08) {$0.10) ($0.10) ($0.10) (80.10) (30.11) {$0.11) ($0.10)
Ws.nom or (Cost) per ton of botties
Low {$321) ($328) ($338) ($349) {$380) ($371) {3383) ($350)
Mig $738 $729 $718 $708 $e97 1{.1.1) $674 $708
High $804 $887 $877 b1 $855 3844 $832 . sees
Without trading (high) ($1.410) ($1 445) {$1.483) ($1.523) ($1.563) ($1.603) ($1.048) - (3$1.%23)
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CHAPTER 4
80% RECYCLED CONTENT IN .
BOXBOARD AND CORRUGATED

- INTRODUCTION

Californians presently consume between four and one-half and five million tons of corrugated
paper and paperboard annually. That consumption should rise to nearly six and one-half million
tons by the end of the century. Most of the consumption immediately returns to the wastestream
upon use. Only a statistically insignificant portion is retained by consumers for such purposes as
storage of personal goods or short term backstock of goods avatilable for retail sale.

The dozen and one-half paperboard mills and two hundred fifty paperboard converting plants in
California have the .capacity to produce as much new corrugated and paperboard stock as
California consumes. As a matter of reality, a significant portion of new goods arrive in California
in corrugated and paperboard containers produced elsewhere and a large amount of locally
produced merchandise is shipped out of state in paper containers.

HIGHLIGHTS OF THE ANALYSIS

u This policy results in a benefit of benveen S13 and $115 per ton diverted.

u The total net benefit over the seven vear period ranges from $130 million to $1.7 billion.
L This policy will divert almost 13 million tons of corrugated, about 4% of the overall

diversion requirement.

s About 2,800 jobs will be created as a result of this policy, at an annual benefit of 543,000

per job.
. The 80% corrugated policy is uhique'dr}t'ong the -six analyzed because it has both. a net

benefit and a high diversion impact.

a If diversion as a result of the policy increased, due to exporting California corrugated to
nearby out-of-state manufacturers, or to siting of new facilities in the state, the benefit of
the policy would increase substantially.

WASTE GENERATION AND DIVERSION

Use of secondary fibers in corrugated and boxboard containers can have a significant impact on
diversion. The policy would result in 2 to 4 million tons of diversion annually from 1994 to
2000. By 2000, total paper diversion is projected to reach 44%. This doubles the total diversion

rate for paper from 5% to 11% of the wastestream. - ‘
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Table 4.1. Waste Generation Data for Paper.and Paperboard
Corrugated and Boxboard

Tons of Waste 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
SRRE 14,030,000] 14,338,660] 14,654,111] 14,976,501] . 15,305984] 15642,716] 15986,855| 16,338,566| 16,698,015] 17,065,371} 17,440,809
EPA/Franklin 8,540,400 8,728,289 8,920,311 9,116,558 9,317,122 9,522,099] 9,731,585 9,945,680 10,164,485 10,388,104] 10,616,642
Aggregate 14.285,200] 11,533.474] 11,787.211] 12,046,529} 12,311,553] 12,582,407] 12,859,220] 13,142,123| 13,431,250} 13,726,737| 14,028,726
Baseline Diverslon 2,144,188 2,318.228 2,498,889 2,686,376 2,880,903 3,082,690 3.291,960 3,508,947 3,733,887 3,967,027 4,208,618
% Diversion 19% 20% 2% 22% 23% 25% 26% 27% 28% 29% 30%
Policy Diversion 0 0 : -0 0 1.700.000 1,700,000 1,800,000 1.800,000 1.900,000 1,900,000 1,900,000
Total Diverslon 2,144,188 2,318,228 2,498,889 2,686,376 4,580,903 4,782,690 5,091,960 5,308,947 5,633,887 5,867,027 6,108,618
% Papar Diversion 19% 20% 21% 22% 37% 38% 40% 40% 42% 43% 44%
% AB 939 Diversion 5% 5% 5% 6% 10% 10% 10% 10% - 1% 11% 1%
/.
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THE COST-BENEFIT MODEL

Requiring 80% recycled content in corrugated and boxboard sold in the state would result in a
benefit of between $13 and $115 per ton diverted. Based on the cost-benefit model, this policy
results in a significant net benefit of between $130 million and $1.75 billion over seven years.
The wide range illustrates the sensitivity of the costs .and benefits to price and the volume of

. material diverted. The benefits and costs of this policy are driven by several factors:

. The variability in volun’1~e ax.ld vaiué of‘ thg -m.atex"ial Aivénea. V
n The net savings from recycling papg(. |

a The additional cost to the end-user.

] A positive impact from multiplier jobs.

Recycling of corrugated results in a net benefit, since the cost of recycling is about half as much
as the cost of landfilling. This serves to drive the positive benefit of the policy. The savings due
simply to recycling over the seven year period range from $534 million to $800 million.

Collection and recycling of corrugated and boxboard will create over 2,000 jobs. When the
additional indirect jobs are added, the-total number of jobs created increases to about 3,000.

The policy does result in significant cost to industry for administration -- an estimate of over $30
million annually. This figure is high due to the large number of firms regulated, however it
represents only $3,700 per firm. Capital investment, included in the net cost benefit as end-user
costs is also significant. The policy would encourage investment in eqmpment that allows the use
of secondary fibers rather than virgin.
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Table 4.2. Cost-Benefit Analysis for Market Development Policies

80% Recycled Content in Corrugated and Paperboard

1994 1995 1896 1997 1998 19909 2000 Totat
C ’ and Di
CA Consumption (tons) §.700.000 5.800.000 5.900.000 6.200.000 8.300.000 €.500.000 4.500.000
Diversion resulting from Policy (tons) <
Low 1.360.000 1.380.000 1.440.000 1.440.000 1.520.000 1.520.000 1.520.000 10.180 00
Ma 1.700.000 1.700.000 1.800.000 1.800.000 1.900.000 1.900.000 1.900.000 12.700.0C
Hign 2.040.000 2.040.000 2.180.000 2.180.000 ' 2.280.000 2.280.000 2.280.000 15.240.0C
Price and Value of Matera)
Market Prices (paid by end-users $/ton) . . I . A
Low T 328 $2s $25 $28 $2s ‘$28 $25
- Mg $55 $55 $sS $58 $58 $58 355
High $85 RLL] $6S 365 363 $83 $63
Value of Matanal Diverted - $ . .
Low-Low $34.000.000 $34.000.000 $38.000.000 $36.000.000 $38.000.000 « $38.000.000 $38.000.000 $254.000 000
Mig-Md $93.500.000 $93.500.000 $99.000.000 $99,000.000 $104.500.000 $104.500.000 $104.500.000 $698.500.000
High-High $132.600.000 $132.600.000 $140.400.000 $140.400.000 $148.200.000 $148.200.000 $148.200.000 $990.600.000

Costs
Collection and Recychng Costs

Cost per ton S48 348 S48 . 546 348 S48 S48
Value of Avorded Land Disposal
Per ton $78 $84 $91 £114 s$106 $118 $124 -
Net collection and recyciing costs {331y (337) ($44) {351) (359) (368) ($77)
Net Cost for colln./recy.
Low (341.480.000) ($49.840.000) ($62.840.000) ($72.720.000) (3$88.920.000) ($102.600.000) ($118.280.000). (3$534.280.000:
Md {$51.850.000) ($62.050.000) ($78.300.000) ($90.900.000) ($111,150,000) ($128.250.000) ($145.350.000) ($687.850.000:
High ($62.220.000) ($74.480.000) ($03.960.000) ($109:080.000) ($133.380.000) ($153.900.000) ($174,420.000) ($801.420.000;
Cost of Use by End-User $iton
Low $0 30 $0 $0 30 $0 $0
Md $3¢9 $38 $37 $37 333 335 - $35
High $05 $85 $61 s61 $s8 $s8 $88
Total adait. Cost to end-user )
Low-High $0 $0 $0 $0 30 $0 30 30
Mid-Md $66.003.082 $66.003.082 $86.003.082 $66.003.082 $66.003.082 $66.003.082 $66.003.062 $4682.021.431
High-Low $868.004.082 $88.004.082 $88.004.082 $88.004.082 $66.004.082 $88.004.082 $88.004.082 $616.028,875
Job impacts ]
Jobs Created 2.040 2.040 2.180 2.180 2.280 2,200 2.280
CA Multipiier 14 1.4 1.4 1.4 1.4 1.4 1.4
Total Jobs Created 2.858 2.858 3.024 3.024 3.192 3,192 3.192
Multpher Jobs Created 818 818 884 884 912 912 912
Average Vatue of Jobs $30.000 . $30.870 $31.788 . $32.688 $33.634 + 834,010 $38.81)
Nat Value of Jobs Created $24.480.000 . $25.180.020 - - $27.445.159 $28.241.068 $30.674.507 _33'.504.'008- $32.470 428 $200.074.148
Capital Investment -
Capital Investment by Industry
Low $0 L $0 $0 $o0 $0 . $0 $0
Md $66.003.002 $66.003.082 $66.003.062 $86,003.062 $68,003,082 $66.003.082 ' $66,003.082 $343.838.364
High $132.008.12) $132.008.123 $132.0008.123 $132.006,123  $132,008,123 $132.008.123 $132,000.123 $887.272.727
Administrative Costs
Public $280.000 $288.120 $200.478 $305.073 $313.820 $323.024 $332.302 $2.139.008
Private $31.500.000 $32.413.500 $33.353.402 $34,320.743 $35.316.044 $36,240.210 $37.304,070 $240.638.004
[Net Benefit or (Cost)
T Low ($19.824.082) ($11.875.782) $4.431.110 $14.331:170 $33.980.480 847,406,752 $61.028.878 $129.540.50¢
Md $72.048.938 $82.035.238 $105.002.130 $117.812.191 $144.601.481 $161.647.773 $178.500.807 $881.625 6848
High $187.520.000 $199.548.300 $2268.185,192 $243,005.252 $276.824.542 $207.000.834 $317.372.958 $1.749.317.079
.
|Benefit of (Cost) per ton diverted
. Low ($15) ($9) $3 $10 $22 $314 $40 $13
Md $42 $48 358 ELH $76 $85 $94 $88
High $92 308 $108 $113 $121 $130 $139 $11¢
30-Apr-93 )
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SENSITIVITY ANALYSIS

We modified several of the variables in the cost-benefit model to determine the impact on the
cost-effectiveness of this policy. This analysis shows, at least at the higher diversion estimates,
that the policy remains cost-effective, even as we change our assumptions on a number of inputs.
The results of the sensitivity analysis are provided in Table 4-3 and Chart 4-3.

O

Dollars per Ton

$20 4

* Chart 4.3 80% RECYCLED CONTENT IN CORRUGATED AND BOXBOARD
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Table 4.3 80% Recycled Content in Corrugated and Boxboard
‘ Sensitivity Analysis ,
, Low : Mid High

Baseline Scenario (Table 4.2) ;, |

Total Net Benefit (Cost) (Million $) $130 : $862 | "$1,749

1996 Net Benefit (Cost) (Mlllion $) $4 ;. $105 ! $228

Benefit (Cost) per ton ($/ton) o813 $68 1  $115

Reduced Job impact (Table 4-A.1) ' |

Total Net Benefit (Cost) (Million $) i $13 | $745 $1,633

1996 Net Benefit (Cost) (Million $) : ($12): - §89 $212

Benefit (Cost) per ton ($/ton) i $1 | $59 $107

Increased Job Impact (Table 4-A.2) : : |

Total Net Benefit (Cost) (Million §) $230 | $962 $1,849

1996 Net Benefit (Cost) (Mlllion $) - %18 ! $95 $212

Benefit (Cost) per ton ($/ton) $23 | " 8§76 $121

Increased Cost of Recycling (Table 4-A.3)

Total Net Benefit (Cost) (Million $) | ($99) $576 $1,406 ,

1996 Net Benefit (Cost) (Million §) ($28) $65 $180 | O

Benefit (Cost) per ton ($/ton) ($10)] $45 $92 | -

Increased Diversion (Table 4-A.4) ! |

Total Net Benéfit (Cost) (Million $) $764 | $1,943 $3.376
11996 Net Benefit (Cost) (Mitlion §) | $82 | $236 $427

Benefit (Cost) per ton ($/ton) i $51 | $91 $121

Current Landfill Cost (Table 4-A.5) P : '

Total Net Benefit (Cost) (Million $) ($20) | $675 $1,525

1996 Net Benefit (Cost) (Mlllion §) | “($6)] $92 $213

Benefit (Cost) per ton ($/ton) ? ($2)1 $53 $100
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Reduced Job Impact

In this analysis we used an estimate of 2;000 tons per job for collection and recycling, rather than
920 tons per job. The higher number may be more reflective of more.efficient commercial
corrugated collection. This change reduces the benefit at the low level by a factor of ten,
however, the impact at the higher diversion levels is not significant. In the first few years, when
the avoided landﬁll value is low, the pollcy results in a net cost at the jow diversion levels

Increased Job Imgact

In this scenario, we use the 920 tons per job figure and, instead of the more conservative 1.4 job
multiplier, use a hlgher multiplier of 1.6. As expected, this results in a greater benefit at all
levels, however, the impact is relatively modest. ‘

Increased Cost .of Recyclmg .

The baseline model uses a fairly low recycling cost for commercial curbside collection, and
assumes that most corrugated is picked. up-through this system. Here, we assume, instead, that
one-half of the corrugated is picked up commercially at a cost of $40 per ton, and the other half
through curbside at a cost of $100 per ton, for an average of $70 per ton. This change results in
a net cost for the policy at the low diversion levels of $10 per ton, and $99 million over seven
years. The mid and high levels still have a net benefit, although this is reduced somewhat from.
baseline.

Increased Diversion

Much of the corrugated that is sold in the state is produced elsewhere, and as a result, the policy
will not create markets for a full 80% of sales. In this analysis we assume that higher levels will
be diverted in the state, either through exports to manufacturers in nearby states, or by siting of
new manufacturing facilities in California. Here, we assume that 35%, 50%, and 65% of
corrugated sales will be diverted at the low, mxd and high diversion levels. This increases the
"benefit of the polxcy, and again, the low dlversxon level is- pamcularly sensitive, increasing from
a beneﬁt of $13 per ton ‘baseline to $51 per ton with increased diversion.

Current Landfill Cost

In this analysis we use the 1992 average tip fee and collection cost in California, and adjust to
future dollars, rather than using the cost of new landfills, adjusted to present value. The current
landfill cost ranges, in the model, from $82 to $89 per ton. This change reduces the net benefit
of recycling corrugated, and as a result reduces the overall benefit of the policy. At the low _
diversion level the policy results in a cost of $2 per ton, however the benefit at the higher -

diversion levels remains positive. :

TRADING VS. NON-TRADING

. If the policy includes trading, industry will be able to reduce capital investment directly related
to the policy. Without.trading, all firms that produce or sell corrugated and boxboard in the state .
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will have to meet the high.content standard, or stop selling their product in the state. If they
choose to keep selling corrugated in California they will need to invest in equipment that allows
use of secondary materials. Capital investment could be as high as $130 million a vear. With
trading, firms that do not meet the standard may comply by purchasing récycled content credits.
Some investment will probably be necessary, or occur anyway, as firms invest in new equipment.

" DATA AND ASSUMPTIONS .

WASTE GENERATION MODEL

Because it is difficult to separate quantity estimates for paper in the wastestream and because all
paper grades can be used in corrugated and boxboard, we present generation and diversion data for
“all paper. Annual growth in paper generation is 2.2%, based on Franklin /EPA The Source
Reduction and Recycling Element (SRRE) data and Franklin/EPA figures for paper are quite
different. SRRE data is based on waste characiterizations, and Franklin data on paper consumption,
which may account for some of the variability. The aggregate figure represents the average of the
two estimates. Baseline diversion in 1990 is 19%. Diversion, without the policy, is expected to
increase by 1% a year to 2000. This assumes increased paper recycling under AB 939.

COST-BENEFIT MODEL

California consumption of paperboard and corrugated is based on API figures for US consumption,
adjusted by GDP. Growth 1o 2000 is based on previous trends. California production figures are
used to estimate diversion resulting from the policy. These figures are also based on previous trends
and GDP in the corrugated industry. The mid-range figure is 80% of California production. The
high figure is 130% of California production. This assumes that some California paper is shipped to
manufacturers out-of-state for consumption. The James River Halsey plant is estimated to consume
about 20% of California's mixed office paper. The low figure assumes 80% diversion, as a worst
case scenario.

Market Prices

Marker prices for.corrugated and paperboard vary widely. All pdper grades can and are- used in,
1. producrion"of ‘these grades. A prz'cé of 855 per ton'is a rga.soﬁable average for corrugated in current
markets. The high and low figures provide a ranée for price fluctuation and quality of materials
delivered. Paper prices are based on figures in Recycling Times and Bureau of Labor statistics.
While prices fluctuate throughout the year, the annual average has remained fairly consistent the last
several years for each of the paper grades. . '

Costs

The cost of re'cycling is based on studies of curbside and commercial recycling programs. The cost
of most curbside programs range from just over to just under $100 per ton. Commercial corrugated
collection is a relatively well established industry. The cost per ton was estimated to be $30 per ton,
given that the corrugated would not be collected if it cost more than the scrap payment to do so.
Because most corrugated is collected commercially, we use the $30 per ton figure for 75% of the
collection, and the $100 per ton for the remaining 25%, for an average collection price of 348 per
ton. :

California Futures . 4-8 : 41026A-4.008
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O The end-user cost is based on the capital investment and the mid-and high-range diversion figures.
This represents the additional cost to the paper industry to make recycled content corrugated and
boxboard.

Job Impacts < - _ o

Jobs in the paper manufacturing industry are not expected to be impacted. It does not require
additional employees to use secondary rather than virgin fibers. There may be some losses in the
timber industry (many out-of-state), however this is likely 10 be more than compensated'by increases
in recycling jobs. We used an average of 920 tons per job to determine the number of jobs created
through collection and recycling. This is based on preliminary figures Jrom the California recycling
| job survey.

Capital Investment

Capital investment for the 15 firms in California paper industry producing corrugated and boxboard
is projected to be about 3132 million annually. We do not attempt to separate investment in the
different paper grades in this analysis. We used an average investment figure for the 15 Sirms in
the state that manufacture corrugated or boxboard. With trading, this policy could potentially
require no new capital investment, the low figure. For the mid-range figure we assume that one-
half of the investment in the industry is a result of the policy. This would mean that 50% of the -in-
state corrugated and boxboard manufacturers change equipment to allow use of secondary fibers.
The high figure represents 100% of the mvestment by the industry. This would be the no-trading
scenario, in which all firms would be reqmred to use secondary fibers.

O ’ Admin istialion

There are between 8,000 and 10,000 firms that would be regulated under this policy. This assumes
that firms are regulaled at the point of first sale in the state. We assume one person at 5% for each
of 9,000 firms for private administration, and 4 state staff to xmplement

INDUSTRY CAPABlLlTY

'l‘he recommended 80% recvcled content mandate is based on several factors. ananly, it 1s
intended to encourage the industry to commit its capital investments to state of the art production
equipment which can handle up to 100% recycled content. -

The industry has been able to produce 100% recycled content corrugating medium (the wrinkled
inner portion of corrugated paper) for several years. The primary concems expressed by the
industry related to the linerboard. However, in recent months, great strides have been made. The
following is excerpted from the January, 1993 issue of Pulp & Paper magazine:

Recycled linerboard production based on 100% wastepaper has been growing
rapidly in the U.S. and statistics for this grade are now included in this section.
[Production, capacity, utilization, and consumption statistics which-appear each
month].

O
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According to the latest American Paper Institute survey, total linerboard capacity
is expected to increase 1.7%/year over the 1993-95 period. Most of this capacity
expansion will be in recycled board, which is expected to increase from about
700,000 tons in 1991 to 1.76 million tons by 19935.

Among recycled linerboard projects, Temple-Inland in late 1992 started up a
210,000-1py [tons-per-year] machine at its new Maysville, Ky., mill.! '

The most recent published detailed breakdown of capital expenditﬁres‘ (198.‘7‘),2 indicatea that the .

corrugated and boxboard firms in California invest about $100 million annually in upgraded plant
and equipment.® (A portion of that sum goes to mandated pollution abatement.) Our intent in
recommending a high proportion of recycled content for the subject matenal is to encourage the
industry to apply its capital investment plans toward equipment and machinery which will use
recovered wastepaper as its feedstock.

The economics of furnish for linerboard, corrugating medium, and paperboard favor high (as
much as 100%) recvcled content, -once the initial capital investment is made.’ The end product
1s cost competitive with material made from virgin pulp and in most applications is structurally
equal to or better than corrugated and boxboard made from virgin pulp.

The technological development and investment in capital equipment to handle recycled furmsh
in the industry will happen, although not necessarily in California.

The largest capacity additions will come from Stone Container Corp. and Inland
Container Corp., who will add approximately 740,000 tons of recycled
containerboard capacity-in 1992. Stone is converting an existing kraft linerboard
mill in Jacksonville, Florida, to produce about 530,000 tpy of 100% recycled
containerboard, and Inland Container is building a new greenfield mill in
Maysville, Kentucky, to produce 210,000 tpy. !

Production of recycled paperboard will be paced by continued steady demand for
recycled - folding cartens and .the displacement of kraft linerboard and
semichemical corrugating medium by the recycled containerboard grades.
Manufacturers of corrugated boxes plan to use more recycled linerboard and
corrugating medium to increase the amount of recycled fiber in their packaging. -
This trend has accelerated since the introduction of new box performance tests
that permit mills to use more recycled fiber in their containerboard.

Consumer preference has played an important role in the increased use of
recycled grades for folding cartons. The demand for recycled folding cartons
should remain strong. In 1991, about 56% of folding cartons manufactured in the
U.S. were made from recycled paperboard, up from 53% of the folding carton
market in 1990.°
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BENEFITS
By mandating high content levels for corrugated and boxboard in the near term - in California -
several significant and beneficial events should occur: _ ¢

7

. ~ As much as four million tons of wastepaper will be di'verted‘ annually from California's
‘wastestream. -

® ' California’s existing paperboard mills could develop into efficient,. state’ of the art
production facilities which would give them a competitive advantage when seeking new
business:

| The infrastructure for handling large quantitiés of recovered waste would develop based

on an economically viable material. Some of the waste products which are more
questionable from an economic view could piggyback the development of their recovery,
separation, preparation, and transport on wastepaper.

The goals of AB 939 look to the year 2000 for the completion of 50% diversion. In formulating
the specifics of policy application for paper product recycled content, the Board should consider |
that the industry replaces its capital stock and equipment on a cycle of fifteen to twenfy years. |
If the mandates move in step with routine investment and replacement, there should be less
resistance from affected firms. )

One approach would call for a scaled requirement from a base of the 30% which the industry
currently claims is being used in boxboard production.® Each year would apply a 5% increase
in recycled content until the overall 80% objective is reached. This could be accomplished either
annually, or more likely with five year targets: 30% in 1994, 55% in 1998, 80% in 2003 (For
this product, even 100% by 2008). Such a schedule would allow producers to plan their capital -
investments within the period they customanly use. They would simply be required to focus on
machinery and equipment suitable for higher levéls of recycled content. For those who have
investment plans in the near term, tradmg would permit them to accelerate the recapture of their
,mvestment : ' -

‘SITING AND EMPLOYMENT CONSIDERATIONS

Recycled content mandates for paper mdustry products w1ll not exist in a vacuum. There have
been historical difficulties associated with the siting of manufacturing facxlmes for the paper
industry ‘which need to be resolved. ’

There are curtently about 36,000 jobs in the paper and. allied products industries in California.’

Approxxmately 20,000 of those are directly involved with the production of corrugated and/or
boxboard.® By encouraging the development of modem, efficient manufacturing facilities, the
Board would help to ensure that those jobs would not only stay in California but would be
augmented by the support and supply businesses that -serve them. Ideally, the difficulties
associated with siting paper industry plants will be resolved to the benefit of establishing new
facilities within California. The state ‘will have available a valuable resource in its wastepaper
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stream. The economics of transportation of this dense matenal would ordinarily call for recovery
facilities and factories capable of using the feedstock to be located close to the source.

If regulations call for significant recycled content, but the corresponding siting issues fail to be
resolved, California will spur capital investment, job creation and wastestream diversion in other
states which have less difficulties with siting and are within the transpornation envelope.

The combination of increased production capacxtv for recycled fumish, publxc interest in recycled
content, and changes in requirements for boxboard strengths focusing on compression and edge
testing rather than just bursting strength will enhance the demand for fibers recovered from the
paper wastestream. However, the development of any meaningful regulations for the paper
wastestream must include a strategic plan to draw the active involvement and support of the
‘communities which contribute significantly to the creation of the wastepaper. Otherwise, we may
provide the economic incentives for growth in a basic mdustxy outside California and
inadvertently encourage the export of a valuable resource.

ADMINISTRATION

‘The administration of any recycled content mandate for the corrugated and paperboard industry
in California would be relatively easy. There are less than three hundred California firms primarily
involved in the production of linerboard, corrugating medium or conversion of those materials to
boxes and other containers. Nationally, the number is approximately 6,500. Monitoring at point
of sale would increase the number of impacted firms to about 9,000. While this number is
substantial, it may be easier to regulate these firms, as they are all located in the state.

Many, if not most, paperboard and cormigated containers now distributed include a symbol and
statement announcing their recycled content as an advertising device. By defining recycled content
to provide uniform understanding of pre/post consumer elements then requiring that all corrugated
and paperboard containers include a recvcled proportion statement on an external surface, the
Board would put the recycled content or its absence in public view. Reporting could take any
of several forms:

® . For Standard Industrial Classification (SIC) 263, paperboard mills, a simple report
showing tonnage of paperboard, linerboard or corrugating medium produced and tonnage
of post-consumer wastepaper purchased or retnieved and the recycled content proportion
with a statement of the credits transactions for tonnage traded to reach compliance would
be sufficient. The report would be associated with any other regularly scheduled report
such as income tax, sales tax, unitary tax, etc. !

] For SIC 265, paperboard containers-and boxes, a short table would be sufficient. It would
show tonnage purchased at given levels of recycled content with an overall calculation
of the total proportion. Vendors would be required to give the container and box
manufacturers a certification of the recycled content for each shipment which the box
manufacturers would retain along with their other transaction records. Following the
recycled content table would be a statement of the credits transactions for tonnage traded
to reach compliance. The report would be associated with any other regularly scheduled
report as above.
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‘. Reports would be subject to random audit with similar penalties and assessments which

would occur for failure to comply with any other mandated reporting.
SUMMARY

The corrugated and boxboard recycled content policv appears to have a strong positive impact
both in diversion potential and for its overall net benefit. These features make this policy
attractive. The policy will have a-substantial impact on the paper industry, and a more thorough
assessment- of these impacts would be essennal The policy can be desxgned however, to
minimize these impacts. If the timeline for implementation is on a scale that allows for timely
reinvestment in equipment to handle secondary paper pulp; rather than an’immediate and costly
retooling, the negative impact on the paper industry could be minimized.

&
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Table 4-A.1 Cost-Benefit Anslysis for Marke! Development Policies
Reduced Job Impact - 80% Recycled Content in Corrugated and Paperboard

$140.400 000

1964 1985 1986 1987 1698 1888 2000 Tota
" and
CA Consumphon (tons) $.700.000 5,800,000 5.800.000 6.200.000 8.300.000 8.800.000 $.500.000
Diversion resuitng from Pokey (lons) N
« how 1.380.000 1.380.000 1.440.000 $.440.000 1.5206.000 1.520.000 1,520 000 10.160.000
bhio 1.700.000 1.700.000 1.800.000 1.800.000 1.800.000 1.900.000 1.800.000 12.700.000
High 2.040.000 - 2.040.000 2.180.000 2.160.000 2.280.000 2.280.000 2.280.000 15.240.9&0
Prce and Yalue of Meteral
Mariet Prices (psid by end-users $/ton) - ) . .
Low $28 825 $25 325 $2s : $23 325
Wid $55 855 $55 358 458 55 355
Hign $8s8 E L] $8s ses $88 $85 $es
Value of Maenal Diverted — § s .
Low-Low $34.060.000 $34.000.000 $38.000.000 $38.000.000 $38.000.000 $38.000.000 $36.000.000 $254.000.000
[LER L $53.500.000 $53.500.000 $69.000.000 $69.000.000 $104.500.000 $104.500.000 $104.500.000 $698.500.000
Figh-High $132.800.000 $132.8600.000 $140.400.000 $148.200.000 $1468.200.000 $148.200.000 $890.600.000

Costs
Collecnon and Recycing Costs
Cost per ton

Value of Avesded Land Disposal
Par ton
Mel coliecton and recyching costs

Mel Cost for colin, frecy

Low
#c

High

Cost of Uas by End-User $ton

sas

$7e
{3313

T {541.480.000)

{$51.850.000)
($62.220.000)

848

84
(337

(349 640.000)
($82.050.000)
(374.460.000)

S48

%01
($44)

{$62.840.000)
($78.300.000)
($93.980.000)

348 48
508 3108
1359} 1859)

1$72.720.000)
($90.600.000)
($109,080.000)

{$88.920.000)
(111,150,000
($133.380.000)

40 $0

348

$148
{988)

(3102.800.000)
($128.250.000)
(5153.900.000)

S48

$124
3717y

($116.280.000)
($145.350.000)
($174.420.000)

{5534,280.000)
{8687 850.000)
{3801.420.000)

Low $0 g0 1] $0 $o
haa $36 3 §37 337 $3s8 §35 $38
High §es $as §é1 381 58 §38 $se
Total aadit. Cost to end-user
Low-High so $0 0 30 $0 $0 $0 30
hig-hba $68.003 082 §66.003.082 $68.003.062 $88,003.082 $66,003.082 $64.003.062 $686.003.082 $482.021 431
High-Low $88.004 082 $68.004.082 $88.004,082 §88.004.082 $88.004.002 $89.004 082 $688.004.082 616,028,873
Job mmpacis -
Jobs Crealed 880 850 200 800 850 850 830
CA Multptier 1.4 14 © 1.4 1.4 1.4 1.4 1.4
Total Jobs Created 1.180 1,190, 1.260 1.260 1,330 1.330 1.330
Multpher Jobs Crasted 340 Ja0 380 . 380 ‘380 380 380
Average Vaiue of.jops - - .$3pg0e | -$30.870 $31.788 $32.686 833834 $34.810 $35,813 : .
Nét Valus of Jobs Crested | §10.200.000 « S‘H)‘.ABS,GOO . $11.435.483 . $y1.787.1%2 §12,781.045 $13.157.895 $43.533.do4 $63.384.228
Capital invastment
Camtal invesiment by induatry
Low '$0 %0 $0 g0 -%0 $0 - 50 30
[T $68.003.082 " $686.003.082 $66.005. 082" $66.003.082 $68.003.082 $86,003.082 $68.003.082 $343.636.304
High $132.006.123 $132.008.123 $132.008.923 $132.008,123 $132.008,423 $132.008.123 $132.008.123 $887.272.727
Admiaretraive Costs . :
Pyblic . %280 000 $288.120 $298.47% $305.073 $313.020 $323.024 $332.302 $2.139.00%
N Private $31.300.000 $32.493.500 $33.353 402 $34,320,743 $35.318.044 $36.340.210 337.30440?0 $240.638 084
Wet Benafil or (Cosl) L . .
Lo {534,104 .08y {$26 560.802) (311.578 %88) ($2.142.786) $16.088 988 $29.084.379 $42.082.544 $12.638.58%
W $57.766.938 $67.349 198 $80.082.454 $101.038.234 $126.798.018 $143,235.400 $158.853 545 $744 895,728
Hign $973.240.000°  $1B4.858180 §226.821.208 $258,731.080 - $278 588.46% 3208 428,827 §1.832.607.158

Benefit or {Cost) per ton diveried

$312.945 898

Low (%235 (%20 [£1.}] {81y $1v 419 28 $9
b $34 $40 $49 58 . $a7 $7s §84 59
High _ %8s $61 $98 §108 $113 $122 $131 $107
3-May-83 -
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Tabie 4-A.2 Cost-Benetit Analysis for Market Development Policies
Increased Job Impact - 80% Recycled Content in Corrugated and Paperboard

High-High $132.800.000 $132.600.000 $140.400.000 $140.400.000 $148.200.000 $148.200.000 $148.200.000

1994 1995 1896 1997 1998 1999 2000 Totat
ca and Di ) . .
CA Consumption (tons- 5.700.000 5.800.000 $.900,000 8.200.000 6.300.000 6.500.000 6.500.000
Diversion resulting from Policy (tons) . -
Low ©1.380.000 1.380.000 - 1.440.000 1.440.000 1.520.000 1.520.000 1.520.000 10.160.000
Mg 1.700.000 1.700.000 1.800.000 1.800.000 - 1.800.000 1.800.000 1.900.000 12.700.000
High * 2.040.000 2.040.000 2.180.000 . 2.180.000 2.280.000 2.280.000 2.280.000 15.240.000
Price and Vaiioe of Matsrial
Market Prices (pard'dy end-users $iton) . ) .-
Low 325 s25 $25 s28 $25 $28 B 71
mMd 35 $s8 $5% 355 $5% $85 ' $55
High 365 L L s$es 365 ses £ 11 365
Value of Material Diverted - § .
Low-Low $34,000.000 $34.000,000 $36.000.000 $36.000.000 $38.000.000 $38.000.000 $38.000.000 $254.000.000
Mig-Mc $83:500.000 $93.500.000 $99.000.000 $99.000.000 $104.500.000 $104.500.000 $104.500:000 $698.500.000

$990.600.000

Costs
Coliection and Recyciing Costs .
Cost per ton S48 S48 $48 S48 348 S48 $48

Value of Avarded Land Disposal s
Per ton $78 384 $01° $08 $106 $118 $124
Net collection ang recycling costs ($31) ($37) (344) ($81) ($59) . (368) (377)

Net bost for calin.irecy.
tow . {341.480.000) (349.640.000) (362.640.000) ($72.720.000} (388.920.000) ($102.800.000) ($116.280.000)
Md {$51.850.000) ($62.050.000) ($78.300.000) ($90.900.000) (3111.150.000) ($128,250.000) ($145.350.000)
High ($62.220.000) (374.480.000) ($83.960.000) (3$109.080.000) ($133.380.000) ($153.900.000) ($174.420.000)

Cost of Use by Eng-User $iton

($534.280.000)
(3667.850.000)
($801.420.000)

Net Vaius of jobs Createc $16.720.000 $37.764.820 $a1.187.738 $42.381.602  $46.011.781 $47.948.102 ., -348.719.139

tow 1] $0 $0 $o so $0 $0
Md $3¢ '$38 C 837 $37 $35 $35 335 .
Hign $8s $e5 se1 $61 $s8 sse $58
Total aadit. Cost to enc-user
| Low-Hhgn $0 $0 s0 $0 $0 $0 $0 $0
Mig-Md $66.003.062 $66.003.082 $66.003.082 $66.003.062 $66.003.062 $66.003.082 $68.003.062 $462.021.431
Hign-Low $88.004.082 $88.004.082 $88.004.082 $88.004.082 $88.004.082 $88.004,082 $88.004.082 $616,028.575
Job impacts )
loos Createq 2.040 2.040 2.160 2,160 2.280 2.280 2.280
CA Multpiier 18 1.8 1.8 1.8 1.8 1.0 : 1.8
Totai Jobs Created 3.284 3.284 3.458 3.456 3.048 3.848 3.848"
|Muttptier Jobs Created 1.224 1,224 .. 1.20e 12086 . 138 1,388 1,388
Average Vaius of Jobs o $3p.000 ° .. $30.870° . 831,788 | . . $32.686 | 839,634 $34.610 $35.013 AR
-'$300.111.221°

Capital investment
Capital investment by Ingustry . .t
. Low L] 1 L $0 $0 $0 $0 $o0
Mo $66.003.082 $66.003.062  $66.003.062 ‘$86,003.082 . $00.003.082 $66.003.082 $68.00)3.082
Hign $132.008.123 $132.008.123 $132.008.123 $132.006.123 $132,0068.129 $132.008.123 $132.008.123

$0
$343.836.364
$687.272.727

jAdministrative Costs

High $190.760.000 $212.143.260 3241877771 $257.215.786 $201.061.798 $312.782.088 $333.812,871

Benefit or (Cost) per ton diverted -
Low (386) $1 $13 $20 $32 $42 $51

Public $260.000 $288.120 $200.478 $305.073 $313,920 $323.024 $332.302 $2.139.005
Private $31.500.000 $32.413.500 $33.353.492 $34,320,743 $35.316.044 $396.340.210 $37.304.070 $240.838.084
Net Baenefit or’{Cost) -
Low ($7.584.082) $T10.178 $18.153.689 $28.451.704 $49.207.714 $83.278:788 $77.288.589 $229. 588,578
Mg $84.286.938 $64.630.108 $118.814.710 $131.632,72% $160.028.734 $177.420.806 $194.839.610 $961.082.721

$1.840.354,153

$23
Ma $50 . $58 T see $73 $84 $903 $103 $7¢
Hign $98 $104 $112 $119 $128 $137 S148 $121
3-May-93
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Tabio 4-A.3 Cost-Benefit Analysis for Market Development Policies
increased Cost of Recycling - 80% Recycied Content in Corrugated and Paperboard

1994 1995 1996 1997 1908 1999 2000 Tots
C B and O
CA Consumption (tons) ~5.700.000 $.800.000 $.900.000 £.200.000 €.300.000 9.500.000 6.500.000
Diversion resulting from Pohcy (tons) .
Low 1.360.000 1.360.000 1440.000 1.440.000 1.520.000 1.520.000 1.520.000 10.160,000
Md 1.700:000 1.700.000 1.800.000 1.800.000 1.900.000 1.900.000 1.8090.000 12.700.000
High - 2.040.000 2.040.000 2.160.000 .2.180.000 2.280.000 2.280.000 2.289.000 15.240.000
Price and Value of Material . .
Market Prices (paid by snd-users $/ton) . S = S . .
B : Low 325 $25 $25 325 s28 $25 . 325
Mo 355 355 ‘388 358 $55 $85 355
High 385 385 385 $635 365 865 365
Vatus of Matena! Owverted ~ $ .
Low-Low $34.000.000 $34.000.000 $36.000.000 $36.000.000 $38.000.000 $38.000.000 $38.000,000 $254.000.000
Mig-Mic $93.500.000 $93.500.000 $66.000.000 '$99.000.000 $104.500.000 $104.500.000 $104.500.000 $898.500.000
High-High $132.800.000 $132.800.000 $140.400.000 $140.400.000 $148.200.000 $148.200.000 $148.200.000 $960.600.000

Costs
Collection and Recyciing Coats
Cost per ton

Value of Avarded Land Disposal
Per ton
Net collechon and recyching costs

Net Cost tor colln. frecy.

Low
Mo

High

Cost of Use by End-User $/ton

$70

$78
(38)

($10.080.000)
(313.800.000)
($16.320.000)

$70

- 384
($14)

(319.040:000)
($23.800.000}
($26.560.000)

$70

3ot
($21)

{$30.240.,000)
($37.800.000)
($45.360.000)

$70 s$7¢ 70
s$o8 $108 $115
(328 (338) (345)

($40.320.000)
(350.400.000)
(360.480.000)

{$68.400.000)
($85.500.000)
($102.800.000)

($54.720.000)
(368.400,000)
($82.080.000)

s$70

$124
(354)

($82.080.000)
($102.600,000)
{$123.120.000)

($305.820.000)
($382:100.000)
(3458,520.000)

Low 30 L1 $0 ‘30 $0 $0 $0 !
Ma 339 $3¢ $37 387 s3s 835 S8
Hign 1.1 $85 $6t $81 358 386 $58
Total addit. Cost to end-user
' Low-High $0 30 $0 $0 $0 $0 $0 $0
Mid-Mid $66.003.0682 $66.003.062 $66.003.062 $66.003.082 $686.003.082 $86.003.062 $86.003.062 $462.021.431
High-Low $88.004.082 $88.004.082 $88.004.082 $88.004.062 $88.004.082 $88.004.082 $88.004.082 $616.028.575
Job Impacts «
Jobs Created 2.040 2,040 2.180 2.160 2:280 2,280 2,280
CA Muttplier 1.4 14 14 1.4 1.4 1.4 1.4
Total Jobs Created: 2.856 2.856 3.024 3.024 3.182 3.192 3.192
[Muttpier Jobs Created 318 s1e 864 864 912 912 912
Average Vaiue of Jobs $30.000 $30.870 $31.705 $32.00¢ $33.834¢ $34.010 $35.613
Net Value of Jobs Cre. $24 480,000 - $25.180:020 321”4‘5,15.9 .328‘211'.008_ $30.674.507 - $31.564.008 $32.479.428 3200.074,|46_
© Capital tnvestment < .
Capitat investment by industry ) - b
tow 30 30 $0 . $0 30 30 $0 $0
Ma $686.003.082 $66,003.082 $68.003.062 386,003,002 $66,003.082 $686,003.082 $88,003.082 $343.6%6.364
High $132:006,123 $132.000.12) $132.008,123. .31‘32.006.123 $132.008.123 5132,@03.‘23 $132,006,123 $887.272.727
[Administratrve Costs ‘ .
Pubhic $260.000 $280.120 $200 478 $305.073 $313.920 $323.024 $332.382 $2.130.005
Private $31.500.000 $32.413.500 $33.35) 482 $34.320.743 $35.316,044 $36.340.210 $37.394. 076 $240.038.084
Net Bensfit or (Cost) B
Low (5_50.424.082) (342.475.782) (327.968.890) ($18.088.830) ($230.540) $13.2908.752 $26.828.87¢ ($99.051.496)
Mg $33.708.938 $43.785.238 $64.592.130 $77012.191 $101.941 481 3118‘§D7.773 $135.849.897 $575.875.648
righ $141,620.000 $153.048.300 $179.555.192 $104 495.252 $225.324.542 $245.700.834 $266.072.058 $1.400.417.079
Benefit or (Cost) per ton aiverted 7
Low (837 o ($31) ($19) ($13) $0 $0 $18 {$10)
[ T] $20 $2¢ 338 343 354 $6) 371 345
High 360 378 38) $00 300 3108 $117 $02
.30-Apr-93
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Table 4-A.4 Cost-Benefit Anaiysis tor Market Development Policies
Increased Diversion -- 80% Recycled Content in Corrugated and Paperboard

X 1994 1895 18886 1997 1988 1999 2000 Tota
Ae won and Di
CA Consumption (tons) 5.700.000 5,800,000 5.900.000 €.200.000 8.300.000 8.500.000 6.500.000
Diversion resuting from Polcy (tons) : :
Low 1.995.000 2.030.000 .2:065.000 2.170.000 2.205.000 2.275.000 2.275.000 15.015.000
Ma - 2.850.000 2.900.000 2.950.000 3.100.000 3.150.000 +3.250.000 '3.250.000 .21.450.000
High 3.705.000 3.770.000 3.835._000' .. -4.030:000 . 4.095.000 4.225.000 4.225.000. . 27.885.000
Price and Vaius of Material .
Market Prices (paid by end-users $/ton)
Low 328 825 $2% $2% $28 $28 325
Mid 385 858 888 $55 $58 $55 $55
High . ‘385 385 $8s5 sas $65 $8s 388
. ¥ -
Value of Matsnal Diverted - $ ¢ .
> Low-Low $490.875.000 $50.750.000 $51.825.000 $54.250.000 . $55.125.000 $56.875.000 $56.875.000 $375.375.000
Mig-Mid $156.780.000 $159.500.000 $162.250.000 $170.500.000 $173.250.000 $178.750.000 $178.750.000 $1.179.750.000
High-High 3240.!15‘00‘0 $245.050.000 $249.275.000 $281.650.000 $266.175.000 $274.625.000 $274.625.000 $1.012.525.000

Costs
Collecthon and Recycting Costs
Coast per ton

Value of Avarded Lang Disposal
Per ton

Net collection and recycting costs

Net Cost for colin irecy.

42

$78
€$31)

$48

$84
(337)

S48

$91
({S44)

348

s$o8
($51)

348 $42
$108 $t18
($59) (368)

{$153.562.500)

S48

$124
377

|Benefit or (Cost) per ton diverted

Low (360.847.500) ($374.005.000) (389.827.500) (3$100.585.000) ($128.992.500) ($174.037.500) ($780.047.500)
M ($86.925.000) (3105.850.000) ($128.325.000) ($156.550.000) ($184.275.000) ($218.375,000) ($248.625.000) ($1.129.925.000)
High ($113.002.500) ($137.605.000) (3166.822.500) ($203.515.000) ($239.557.500) ($285,187.500) ($323.212.500) (’81186.902.500)
Cost of Use by End-User $iton
Low $0 $0 $0 $0 t 14 L {] $0
Md $23 $23 $22 $21 N 13 $20 320
Hign $30 $35 $34 333 $32 31 $31
Total addit, Cost to ena-user
Low-High $0 30 $0 $0 $0 $0 $0 $0
Mid-Md $66.003.082 $66.003.082 $66.003.082 $66.003.082 $66.003.062 $86.003.082 $66.003.082 $462.021.431
High-Low $71.080.220 $71.000.220 $71.080.220 $71.080.220 $71.080.220 $71.080.220 $71.080.220 $497.561.541
Job mpacts
Jobs Created 3.420 3.480 3.540 3.720 3.780 3.900 3.900
CA Multipher 1.4 1.4 1.4 1.4 1.4 1.4 1.4
Total Jobs Crested 4788 4872 4,956 5.208 5.202 5.460 5.460
|Mutopiier Jobs Created . “1.368 1.392 ~1.416 1488 1512 . 1.560 ‘1580
Average Value of Joos . $30.000 $30.870 $31.768 $32.086 " ° $33.634 $34.610 $95.013
Net Value of Joos Created $41.040.000 $42.671.040 $44.970.586 $48.637.395 $50.855.104 $53.991.160 $55.556.912 $338.031.188
Capital investment
. |Capntal Investment by tndustry :
Low 30 $0 $0 30 [ 1] : $0 E { $0
Md $66.003.082 $66.003.082 $66.003.082 $66.003,002 $66.003.062 $66.003.082 $88.003,082 $343.836.384
Mign” $132.006.123 $132.000.123 $132.000,123 $132,006,123 $132.008,1239 $132.008.123 $132.000,123 $687.272.727
Administrative Coste
Pubhic $280.000 $288.120 3206479 $305.073 $313.920 $323.024 $332,382 $2.130.005
Private -$31,500.000 $32.413.500 $33.953.492 $34,320,743 $35.318,044 $36.340.210 $37.394,078 $240.638.084
‘|Nst Benetit or (Cont) . -
Low $48.002.280 $64.034.200 $81.701.879 $106.766.359 $126.262.419 $156.685.215 $177,882.725 $764,015.07¢
Md $186.931.938 $200.616.358 $235.901.537 $275.058.518 $306.747.078 $340.440.873 $370.202.38) $1.942.907 686
High $363.087.500 $302.024 420 $427.427.099 $470.478,579 $520.957.63¢9 $577.140.435 $615.,687.045 $3.376.681.817

Low $25 $32 - $40 $49 358 $89 $78 $51
Md ses 372 $80 380 307, $108 8117 $o1
High $908 $104 $111 $119 $127 $137 $146 $121
. 3-May-83
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Table 4-A.5 Cost-Benefit Analysis for Market Development Policies

Current Landfill Cost - 80% Recycled Content in Corrugated and Paperboard

$140.400.000

1884 1985 1996 1997 1998 1999 2000 Tota
C on and Df -
CA Consumption (tons) $.700.000 $.800.000 $.800.000 6.200.000 €.300.000 0.500.000 6.500.000
Diversion resuiting from Poligy (fons) .
i Low 1.360.000 1,360,000 1.440.000 1.440.000 1.520.000 1.520.000 1.520.000 10,160.000
. Md 1 .700,900 1.700.000 o .809,000 1:800.000 1.800.000 . 1.900.000 1.900.000 12.700.000
‘Migh 2.040.000 2.040.000 2.160.000 < 2.160 000 ... '.2A200.000 - 2.280.000 - 2.280.000 15.240.000
Price and Value of Material
|Market Prices (paid by end-users $/ton)
Low! $28 825 828 $2s $28 $28 $25
Md $58 355 $55- $55 $58 388 $8S
High 365 $8S $65 385 $65 ses E LH
v
Value of Material Diverted —~ $ . -
Low-Low $34.000.000 $34.000.000 $36.000.000 $36.000.000 $38.000,000 $38.000.000 $38.000.000 $254.000.000
Mid-Md $93.500.000 $93.500.000 $99.000.000 $99.000.000  $104,500,000 $104.500.000 $104.500.000 $698.500.000
High-High $132.600.000 $132.600.000 $140.400.000 $148,200.000 $148.200.000 $148.200.000 $9900.800.000

Costs
Collection and Recycting Costs
Cost per ton

Value of Avoided Lanc Disposal
Per ton
Net collection and recycling costs

Net Cost for colln.irecy

Low
Ma

High

Zost of Use by End-User $/ton

Sa

382
(335)

($48.820.000)
($58.850,000)
{$70.380.000)

$48

383
(338)

($48.280.000)
($60.350.000)
($72.420.000)

$48

s84
(337)

{$52:560.000)
(385.700.000)
($78.840.000)

S48

ses
($38)

($54.000.000)
(367.500.000)
($81.000.000)

S48

388
(339)

(358.520.000)
($73.150.000)
($87.780.000)

S48

s88
(341)

{361.560.000)
($76.950.000)
(892,340.000)

LT

89
(342)

($63.080.000)
($78.850.000)
($94.620.000)

($384.920.000)
($481.150.000)
($577.380.000)

Low $0 1] $0 30 30 $0 $0
Me $39 $39 s$s7 837 $38 $35 $38
HNign ses $e5 $61 $61 $58 s8¢ 358
Total agdit. Cost to end-user
Low-High $o $0 $0 $0 $0 $o $0 $o
Mid-Mid $66.003.082 $66.003.082 $66.003.062 $66.003.082 $86.003.062 $66.003.082 $66.003.082 $462.021.40
Hign-Low $66.004.082 $88.004:082 $88.004.082 $88.004.082 '$88,004.082 $88.004.082 $88.004.082 $616.028.57%
Job impacts
Jobs Crestec 2.040 2,040 2,160 2.180 2.280 2,280 2.280
CA Muttipiier 1.4 14 1.4 1.4 1.4 1.4 1.4
Total Jabs Created 2.858 2.858 J3.024 J.024 3102 3.192 3.192
|Muttoner sobs Createa “'B1e IR . 864 .o oeBa 912 912 912
Average Value of Jobs $30.000 . '$30.870 $31.788 532,086 . 833,634 $34.610 335,013
Net Value of Jobs Created $24.480.000 $25.189.920 327‘l45.i59 $78.241:068 $30.874.507 $31.584.088 $32.4790.420 $200.074.148
Capital Investment
Capital investment by tngustry . .
Low . %0 $0 $0 $0 $0 $0 $0 $0
Mo $80.003.082 $66,003,082 $66€,003.062 $66.003.082 $66,003,082 366,003,082 $00.003.082 $34).838.384
Hign” $132.006.923 .$132.008.123 $132.008,123 $132.008.123 $132,008.123 $132,008.123 $132.000.123 $687.272.727
Administrative Costs B .
Pubiic $260.000 $288.120 $298.47% $305,073 $313.920 $323.024 $332.302 $2.139.008
Private -8_31‘500.000 $32.413.500 $33.353.402 $34,320.743 $35.316,044 $30.340.210 $37.304,07¢ $240.638.084
Net Benefit or {Cost)
Low ($14.384.082) (313.235.782) (35.648.890) {3$4.386.830) $3.560.400 $6.458.782 $7.828.876 ($19.811.498)
. Md $78.846.938 $80.335.238- $92.482.130 $94.112.191 $106.691 481 $110.347.773 $112.000.897 $674.025.648
Hign $195.680.000 $167.508.300 $213.035.192 $215.015.252  $231.024.542 $235.440.834  $237.572.958 $1,525277.079

{Benefit or (Cost) per ton diverted

Low ($11) ($10) (34) ($3) $2 $4 35 (32)
Mo S48 347 $51 $52 556 358 $5¢ $53
High $96 - 307 309 $100 $101 $103 $104 $100
3-May-83
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O | CHAPTER 5
30% RECYCLED CONTENT IN
PRINTING AND WRITING PAPER

|NTRO_DUCTION

“This policy.would require that printing ‘and writing paper sold in the state have at least 30%
recycled content. Californians consume approximately three and one-half million tons of printing
and writing paper annually. By the end of the decade that figure should rise by an additional
million tons to four and one-half million tons. Only a relatively small proportion, 20% to 25%,
is actually produced in the state; the balance is imported. Thus, any policy which mandates
recycled content in writing papers will have to address the impact on the California waste stream.
and regulation of consumption and procurement in order to be effective.

HIGHLIGHTS OF THE ANALYSIS

L] This policy results in a benefit of between $53 and $101 per ton diverted.

a . Over. the seven years of the analysis, the total benefit ranges from $136 million to $421]
O million. . .

. The policy will divert about 3 million tons of high grade paper, substantially less than is

actually consumed in the state, and less than 1% towards AB 939 diversion requirements.

. The policy will result in the creation of almost 400 new jobs, at an annual benefit of $48,000
per job.
-8 . The positive impact of}h}'s policy is driven by {he_high value of the paper that is diverted. :

WASTE GENERATION AND DIVERSION
While la}ge volumes of mixed and office paper are consumed in the state, only a small amount

is actually produced in California. Thus, the diversion impacts of this policy are limited. The
policy would-contribute only about 1% to overall diversion in the state:
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Table 5.1. Waste Generatlon Data for Paper and Paperboard
Printing and Writing Paper

1998

Tons of Waste 1990 1991 1992 1993 1994 1995 1996 1997 1999 2000
SRRE 14,030,000] 14.338.660] 14.654.111] 14,976,501] 15.305.984] 15.642.716] 15,986,855] 16.338,566] 16.698,015] 17.065,371] 17,440,809
EPA/Frankiin 8.540,400| 8.728.280] 8.920.311] 9.116558] 9.317.122] 8.522.009] 9,731585] 0.945680] 10.164.485] 10.388.104] 10,616,642
laggregate 11.285,200] 11,533.474] 11.787.211] 12,046520] 12.311,553] 12,582,407] 12,859.220] 13,142.123] 13.431.250] 13,726.737] 14,028,726
[Baseline Diversion 2.144.188] 2,318,228] 2498889] 2686,376] 2.880.903] 3,082690] 3,291.960] 3.508.947] 3.733.887] 3.967,027] 4.208,618
[ Dversion 19% 20% 21% 22% 23% 25% 26% ] 21% . 28% 29% 30%
Policy Diversion 0 0 0 0 400,000 400,000 400,000 500,000 500,000 500,000 500,000
Tolal Diversion 2.144.188] 2318.228] 2.498.889] 2686.376] 3.280.903] 3.482.690] 3.691,060] 4.008,947| 4.233.887] 4.467,027] 4.708618
% Paper Diversion 19% 20% 21% 22% 27% 28% 29% 3% .32% 33% 34%
% AB 939 Divarsion 5% 5% 5% 6% % % % 8% . 8% 9% 99,




THE COST-BENEFIT MODEL

Based on the cost-benefit model, this polic,{' results in a net benefit of between $53 and $101 per
ton of paper diverted. Over the seven vear period in the analysis, this is a benefit of between
$136 million and $421 million. This benefit is driven by the high value of the matenal diverted,
and in later vears, the benefit resulting from recvcling rather than landfilling.

Like the. corrugated: pohc; the job impact is relatively-high, Most of these _]ObS would be in
collecting and processing’ paper, and are not counted as a benefit of the policy, but'as a cost
incorporated into the cost of collcctmg ‘and recveling. The policy will result in almost 700 new
jobs in the first year, with about 200 of those being indirect jobs.

Unlike most of the other policies, trading for the paper policy might not have a significant impact.
If paper wholesalers were the group that was required to meet the standard, credits would be
generated through purchasing greater amounts of recycled content paper. It would be difficult to
determing whether the credits generated were from in-state or out-of-state. The policv-might not
result in significant trading anyway, as paper wholesalers would simply change what they buy to
meet the requirement. This would increase purchases of recycled content paper, but would not
have a sxgmﬁcam impact on paper markets in the state.

Chart 5.2 ANNUAL BENEFIT OR (COST) PER TON FOR 30% R/C PRINTING & WRITING
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Table 5.2. Cost-Benefit Analysis for Market Development Policies

30% Recycled Content in Printing and Writing Paper

Total

- 1984 1995 1996 1997 1998 1999 2000
Const ion and Di . :
CA Consumption (tons) 3.800.000 4.000.000 4,100,000 4.300.000 4.400.000 4.600.000 4.500.000
Diversion resulting from Policy (tons) B
Low © 320.000 320.000 320.000 400,000 400.000 .400.000 400.000 2.860¢C.
Mot 400.000 400.000 400.000 $00.000 $00.000 §00.060 500.000 3.200¢
High - 520.000 520.000 $20.000 . 850.000 650,000 650.000 €50.000 4.180 0.
Price and Value of Material
Market Prices (paid by end-users $/ton) B :
Low $80 380 $80 $80 $30 $80 $80
Mid $8s 388 $8s 385 $8s 388 $88
High 490 $00 $9C $90 $00 $00 $90
Value of Material Diverted ~ $: X
Low-Low $25.8600.000 $25.600.000 $25.800.000 $32.000.000 $32.000.000 $32.000,000 $32.000.000 $204.800.00C
Mid-Mid $34.000.000 $34.000.000 $34.000.000 $42.500.000 $42.500.000 $42.500.000 $42.500.000 $272.000.00¢
High-High $46.800.000 $46.800.000 $46.800.000 $58.500.000 $58.500.000 $56.500.000 $58.500.000 $374 400.00C
Costs
Collection and. Recycling Costs .
Cost per ton - . $100 $100 $100 $100 $100 $100 $100
Value of Avoided Land Disposal
Per ton $78 $84 $91 $98 $108 $118 $124
Net collection and recycling costs $22 $18 $8 $2 ($6) ($15) ($24)
Net Cost for colin./recy. - . .
Low $7.040.000 $5.120.000 $2.880.000 $800.000 {$2.400.000) ($6.000.000) {$9.600.000) ($2.160.00¢C
Mid $8.800.000 $6.400.000 $3.600.000 $1.000.000 {$3.000.000) ($7.500.000) ($12.000.000) {$2.700.00¢
High $11.440.000 $8.320.000 $4.680.000 $1.300.000 ($3.900.000) ($9.750.000) ($15.600.000) ($3.510.00¢
Cost of Use by End-User $iton
Low $0 $0 $0 $0 $0 $0 $0
Mid $33 $33 $33 $28 $28 $20 $28
High $51 $s1 351 $41 $41 $41 $41
Total addit Cost to end-user N .
Low-High ’ $0 $0 $0 $0 $0 $0 $0 s¢
Mid-Mi¢ $13.200:612 $13.200.812 $13.200.812 $13.200.812 $13.200.812 $13.200.812 $13.200.612 $02.404.288
High-Low $16.246.907 $16.246.907 $16.246.907 $16.248.907 $16.246.907 $16.246.907 $16.248.907 $113,728.382
Job impacts
Joos Created 480 480 480 800 800 600 800
CA Multiphier 1.4 1.4 14 14 1.4 14 14
Total Jobs Created 872 872 72 840 840 840 840
. JMuttiplier Jobs Creates -* : . 192 © 102 . 192 .240 . 240 2340 - 240
Average Velue of Jobs - -$30,000 . $30.870 © - 831,788 " $32:888 $33.834 : $34.610 ‘$35.843 )
Net Vatye of Jobs Created ' $5.760.000 $5.827.040 $6.098.924 $7.844.741 © $8.072.239 $8.308.334 '$8.547.217 "'$50.556.40¢
Capital investment
Capnal investment by Industry
Low $o0 - - 80 $0 $o so $0 $0 $C
Mid $13.200,812 $13.200.012 $13.200.812 $13,200.812 $13.200.812 $13,200.812 $13,200.812 $88.727.27:
- High $26.401.22% $26.401.225 $20.401225 $20.401.228 $26.401.22% $26.401.228 $20.401.22% $137.454.54¢
Administrative Costs
Public $140.000 $144.060 $148.238 $152,837 $186.060 $161,812 $166.100 $1.069,50:
Private $875,000 $900.378 $020.488 $953,384 $981,001 $1.009.450 $1.030.724 $6.684.39¢
Net Bensfit or (Cost)
Low $7.058.093 $9.115.898 $11.497.203 $21.8691.943 $25.087.370 $28.888.464 $32,695.380 $138.034.25¢
Mg $16.744.388 $19.281.993 $22.223.588 $35.038.238 $39.233 885 $43.934.759 $48.641.688 $225.008,31¢
Hgh ~ $40,105.000 $43.382.605 $47.144 201 $63.038.881 $60.334.277 $75.385.371 '$81,442.207 $420.712.680.
Benefit or (Cost) per ton diverted
. Low . $22 $28 $38 $54 $63 $72 $82 $¢
Mid $42 $48 $56 $70 $78 $88 $97 $
High $77 $83 $91 $08 $107 $118 $125 $
8-May-93
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SENSITIVITY ANALYSIS

We varied several components of the cost-benefit model to test their impact on the cost-
effectiveness of this policy. Most of the variables modified here are the same as those modified
~ for the corrugated policy. These results are illustrated in Table 5-3 and Chart 5-3, below.

Do

Chart 5.3 RECYCLED CONTENT IN PRINTING ANb WRITING PAPER
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California Futures

Table 5.3 30% Recycled Cohtent in Printing and Writing Paper
' Sensitivity Analysis _ _ :
. L Low i Mid ? High
Baseline Scenario (Table 5.2) i , i
- |Total Net Benefit (Cost) (Million 8] |~ .- $136 | - . $225 | - $421°
" |1996 Net Benefit (Cost) (Mlllion $) - $11 $22 ' $47
Benefit. (Cost) per ton ($/ton) § $53 | $70 | $101
{Reduced Job Impact (Table 5-A.1) | !
Total Net Benefit (Cost) (Million $) | $106 | $196 $391
1996 Net Benefit (Cost) (Million $) | $8 ! $19 $44
Benefit (Cost) per ton ($/ton) i $42 | $61 $94
Increased Job Impact (Table 5-A.2) : |
Total Net Benefit (Cost) (Million $) $161 $250 - $446
1996 Net Benefit (Cost) (Mlilion §) $15 i $25 $50
Benefit (Cost) per ton ($/ton) i $63 | $78 | $107
Reduced Cost of Recycling (Table 5-A.3) i | '
Total Net Benefit (Cost) (Million $) | $200 | $305 $525 O
1996 Net Benefit (Cost) (Mlilion 8) $19 | $32 $60
Benefit (Cost) per ton ($/ton) $78 | $95 $126
Increased Diversion (Table 5:-A.4) : |
Total Net Benefit (Cost) (Million $) $594 |  $1,100 | $1.787
- |1996 Net Benefit (Cost) (Mlllion §) 873 I $135 . $223
- . |Benefit (Cost) per ton ($/ton) - 8100 - . $93 "$100,
Current Landfill Cost (Table 5-A.5) | 5 |
Total Net Benefit (Cost) (Million $) $97 | $176 $357
1996 Net Benefit (Cost) (Million $) $9 | $19 $44
Benefit (Cost) per ton ($/ton) $38 $55 ! T $86
O
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o)

o all levqls.

Reduced Job Impact
As with the corrugated model, we used a more conservative figure for job creation of 2,000 tons

per job. As expected, this reduces the benefit of the policy, although the impact is relatively
small.

Inc}eased .Job impact

Here, we used a multiplier of 1 .6, Tather than the more conservative 1.4. This increases the
benefit of the policy, although, again, the change is relatively small.

Reduced Coét of Recycling

.The baseline model uses a relatively high cost of recycling, $100 per ton. In this run, we assume
- that commercial paper collection programs may be more efficient than this, and use, instead, a

cost of $70 per ton. This increase the per ton benefit of the policy by $20 to $30, and the overall
benefit by about $100 million.

Increased Diversion A T

Like with corrugated, most pﬁnting and writing paper that is sold in the state is not produced
here. Thus, the diversion impacts of this policy are-relatively limited. Here, we assume that
additional paper is diverted to nearby manufacturers out-of-state, or that additional facilities site
in California. We use diversion estimates of 20%, 40%, and 60% of sales. The result,
particularly at the lower use levels, is a large increase in the benefit of the policy.

Current Landfill Cost

When current, rather than new landfill costs are used in the analysis, the benefit of the policy is
reduced. This impact is relatively small, however, and the policy still results in a net benefit at

N
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DATA AND ASSUMPTIONS

WASTE GENERATION MODEL

Because it is difficult to separate quanmy estimates for paper in the wastestream we present
generation and diversion data for all paper. Annual growth in paper generation is 2.2%, based on

based on waste characterizations, and Franklm data on paper consumption, which may ‘account for
some of the vartabxlxty The aggregate figure represents the average of the two estimates. Baseline
diversion in 1990 is 19%. Diversion, without the policy, is expected to increase by 1% a vear to
2000. This assumes increased paper recycling under AB 939. :

COST-BENEFIT MODEL

California consumption of printing and writing paper is based on APl (now AFPA) figures for US
consumption, adjusted by GDP. Growth to 2000 is based on previous trends. California production
figures are used to estimate diversion resulting from. the policy. These figures are also based on
previous trends and GDP in the paper .industryv. The mid-range figure is 80% of California
production. The high figure is 130% of California production. This assumes that some California

estimated to consume about 20% of California's mixed office paper. The low figure assumes 80%
diversion, as a worst case scenario.

Market Prices

Market prices for sorted mixed office paper range from $80 to 390 per ton. While prices fluctuate
throughout the year, the annual average has remained fairly consistent the last several years. Paper
prices are based on the US Bureau of Labor Statistics’ "Producer Price Index.”

L ]
Costs *

The cost of recycling is based on studies of curbside and commercial recycling programs. Most of
these costs range from just over 1o just under $100 per ton. : The end-user cost is based on the
capital investment and the m:d~range d:ver.non figure..” This represents the additional cost to' plants
in 'California that manufacture’'high grade paper to make recycled content printing and writing paper.

Job Impacts

Jobs in the paper industry are not expected to be impacted. It does not require additional employees
10 use secondary rather than virgin fibers. There may be some losses in the timber industry (many
out-of-state), however this is likely to be more than compensated by increases in recycling jobs. The
job increases.in the model are based on a figure of 920 tons per collection and recycling job, the
preliminary figure from our survey of California recycling programs.

California Futures 5-8 ) ) 41026A-5.005
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Capital Investiment P

Capital investment in the California paper industry is projected 1o be about S290 million a year.
This figures represent total paper industry investment. For the analysis we use the average
‘investment that would be required by the three paper manufacturers in the state that produce writing
paper. With trading, this policy could potentially require no new capital investment, the low figure.
For the mid-range figure we assume that one-half of the investment in the industry is a result of the
policy. This would mean that 50% of the in-siate manufacturers change equipment.to allow use of
- secondary fibers. The high figure repre..sem.s' 100% of the' investmenti by the industry. This would be
the no-trading scenario, in which all firms would be required to use secondary fibers.

Administration

There are between 200 and 250 paper wholesalers and major purchasers.that would be regulated
under this policy. This assumes that firms are regulated at the point of first sale in the state. We
assume one person at 5% for each of these firms for private administration, and 2 state staff to
implement. '

INDUSTRY ASSESSMENT )

£ :
Most writing papers are produced on high speed machinerv which is both modem and relatively
intolerant of contaminants. Those writing papers which now contain high recycled content are
produced on equipment which was designed for smaller runs requiring more labor per ton of
output. Consequently, the current price of high recvcled-content writing paper places it at a
competitive disadvantage to paper produced from virgin furnish. Recycled content policies which
focus on writing papers will have to consider factors which may be bevond the immediate scope
of ordinary market development for demand.

With the foregoing in view, we have recommended 30% recycled content as a regulatory mandate
for writing papers with trading allowed across product types. Our goal is to both develop policies
which succeed in diversion of materials from the wastestream in conformance with AB 939 |.
" mandates.and provide- the basis for the growth of Cahfomna mdustrv and the jobs that mdustry ’
will provide. , - : . .

A content mandate with trading will permit the industry to direct its recoveries to the most
efficient end uses which may be grades other than writing papers. It will be necessary to develop
definitions of “recycled content” to clanify the difference between pre- and post-consumer
content. The industry now. claims that it recovers 37%' of the paper wastestream while the most
“recent EPA -estimates developed by Franklin: Associates place the value closer to 25%.° The
difference is principally the industry policy of counting “in-house” or “run-around” scrap in its
recovery figures.

_Instead of reducing the overall demand for wniting papers, the emergence of the "electronic office”
has actually increased the total demand for writing paper though shifting the mix of papers from
thin forms stock and carbon-less copy stock to‘paper suitable for computer based printing systems.
The industry believes that there will be a steady increase in demand for fine writing papers

' through the end of the century, but that the impact of recyclmg will require attention.
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The rapid emergence of recycling is a kev development to watch, and its ' Q
importance to printing and wnting producers will increase. It is not expected to
have a major influence on printing and writing papers, from the standpoint of
changing demand, i.e., either up or down [emphasis added] . However, consumers
are much more aware of the amount of waste generated by all forms of direct
mail, magazines, office papers, etc. Thus, the industry needs to watch carefully
for any major changes impacting demand by consumers. Concern for the.

" environment and paper gomg to’ landﬁlls is- expected to be’ mamfested mn nsmg .

) demand for recycled grades T

SUMMARY

This policy results in a relatively high per ton benefit. However, the fact that most printing and
‘writing paper is produced out-of-state limits the impact the policy will have on California markets.
A more wholistic approach to paper recycled content, outlined below, might be more viable.

AN ALTERNATIVE APPROACH: ONE
RECYCLED CONTENT POLICY FOR PAPER

Recycled content for paper products may be considéred for the industry as.a whole rather than
on a product by product basis. Generally, any recovered paper fiber can be used as the furnish
to some degree for any other paper grade. Some will work better than others to be sure, but
factors of distance and availability enter the equation.

The members of the Amenican Forest and Paper Association (AFPA) have set a goal of recovery Q
of 40% of the paper wastestream by 1995. By their calculation, they are nearly there now,

claiming 36.6%. However, since they include mill "run-around" scrap in their calculations, the

post-consumer number is substantially smaller. Their own internal studies indicate that overall

diversion in excess of 50% would not be cost efficient.

The industry does not want mandated recycled content standards at all, but is especially opposed
'to those set on'a grade bv grade basxs It believes that mdnvndual manufacturers can best utilize-
waste paper based on considerations of paper grade. transport distances, mill requirements, type
and quality of scrap, etc. There is a recognition that the industry will have to do something to
avoid something being done to it.

Perhaps the most effective long term approach would be trading 'in “wastepaper credits” installed
as the mechanism to account for the variation in performance by each mill.

The Board iﬂ'eonsultation with interested and affected parties could establish recycled content
goals for the industry as a whole. Each mill or first importer into California would be accountable
for the diversion of 50% of the tonnage of paper products produced or imported. Firms could
trade among themselves to account for the differences in individual capabilities within the
industry. At the end of the accounting period - quarter, half-year, or year - the firms would be
required to submit a statement which identified the tonnage produced or imported, the wastepaper
tonnage purchased out of the wastestream, a statement of transactions for wastepaper credits and
* the net. Firms which possessed an overage could keep them to either offset their own production O
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for the next year or have available for trading during that vear. Firms which were short would pay
a fee for the shortage. The fee would be set by agreement to begin, but would escalate if preset
goals for the industry are not achieved.

It is essential to consider drawing the industry itself into the decisions on how to best divert the
wastepaper now going to landfill. They know that there will be some effort to regulate them; thev

have indicated that they are willing to participate. It would be best to use that to the beneﬂt of
all rather than sxmpl\ regulate a set ‘of percentages and hope they meet them. :

ENDNOTES

1. American Paper Institute, Recovered Paper Statistical Highlights, 1991, page 2.
2. US Bureau of the Census. Statistical Abstract of the United States: 1992, Table 360, page 216.

3. Kenneth E. Lowe editor of Pulp & Paper Forecaster quoted in Pulp & Paper, January, 1993,
page 95.
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Tabie 5-A.1 Cost-Benetit Analysis for Market Development Policies
Reduced Job Impact - 30% Recycled Content in Printing and Writing Paper

771994 1995 1996 1997 1998 1089 2000 Totat
C ion and Di .
CA Consumption (tons) 9,900,000 4,000,000 4.100.000 4.300.000 4.400.000 4.500.000 4.500.000 )
Diversion resuling from Palicy {tons) . .
Low 320.000 320.000 320.000 400.000 400.000 400.000 400.000 2.560.000
Md - 400,000 . 400,000 400.000 $00.000 500.000 $00.000 $00.000 3.200.000
High - 520.000° 520.000 520.000 650.000 650.000 650.000 650,000 4.180.000
Price and V;luo of Materisl . -
Market Prices (paid by end-users $/ton) . : . oo
Low $80 380 $80 $80 $80 - $80 T $80
Mid 885 $85 $85 $85 $85 $85 355
High $90 $90 $90 $90 $80 $00 $00
Value of Material Diverted ~ $ 7 » 5
Low-Low $25.800.000 $25.800.000 $25.600.000 $32.000.000 $32.000.000 $32.000.000 $32.000.000 $204.800.000
Mid-Mid $34.000.000 $34,000.000 $34,000.000 $42.500.000 -~$42.500,000 $42.500.000 $42.500.000 $272.000.000
High-High $46.800,000 '$48.800.000 $48.800.000 $586.500.000 $58.500.000 $58.500.000 $58.500.000 $374.400.000
Costs ) * N
Collection and Recycling Costs
Cost per ton L . ‘jOO 3100 $100 $100 $100 $100 $100
Value of Avoided Land Disposal . 7
Per ton $78 $84 $01 - - $98 . $1086 $148 3124
Net collection and recyciing costs $22 $18 $9 $2 ($6) ($15) ($24)
.
Net Cost for colin./recy. )
Low $7.040.000 $5.120.000 $2.880.000 $600.000 ($2.400.000) ($8.000.000) , ($9.600.000) {$2.160.000)
Mid $8.800.000 $8.400.000 $3.600.000 $1.000.000 ($3.000.000) ($7.500.000) ($12.000.000} ($2.700.000}
High $11.440,000 $8.320.000 $4.680.000 $1.300.000 ($3.800.000) ($9.750.000) ($15.600.000) ($3.510.000)
Cost of Use by End-User $/ton . :
Low $0 .80 $0 $0 $0 $0 $0
Mid $33 $33 $33 $28 $28 $20 $26
High $51 $51 $51 $41 $41 $41 $44
Totai addit. Cost to end-user .
Low-High s$o0 $0 $0 $0 $0 $0 $0 $0
Mid-Mid $13.200812 $13.200.612 $13.200.612 $13.200.612 $13.200.612 $13,200612 $13.200.812 $92.404.286
High-Low $16.246,907 $16.246.907 $16.246.807 $16.246.907 $16.246.907 $16.246,907 $16:246.907 $113,728.382
Job impacts .
Jobs Created 200 200 200 280 250 250 250
CA Multipiier N - 14 14 1.4 . 14 14 14 « 1.4
Total Jobs Created \ 280 280 280 350 350 350 350
Multiplier Jobs Created X . 80 80 . 80 - 100 . 100 100 100 .
javarage Vaiue of Jobs .. $30,000 . $30.870 $31.765 . - 332,886 . +$33.634 $34.810 "$36.843 - - . S
Net Valus of Jobs Created $2.400,000 $2.469.600 $2,541.248" .$3.268.842 $3.383:433 $3.460.972 - $3.8681,341 - $21,085.208
‘CV:npinl investment -
Capual investment by Industry N
Low $o $0 $0 $0 $0 $0 $0 $0
Mid $13.200012 $13,200.812 $13.200,842 $13,200.812 $13.200.812 $13,200,042 $13,200.812 $68.727.273
High $26.40122% $28.401.228 $26.401,228 $20.401,225 $26.401,228 $20401,225 $26.401.228 $137.454.545
[Administrative Costs
Pubic $140,000 $144.080 $148.238 $152,537 $158.960 $161,512 $168,106 $1.060.503
Private $878.000 $900.97¢8 $926 486 $053.364 $981.001 $1,000.450 $1.0388,724 $6.684.391
‘[Net Bensfit or {Cost) T i
. Low $3.698,093 $5.658.258 $7.939:587 $17.115.844 $20.378.564 $24.043,103 ‘$27.709.513 $1068,542.961
Mg $13.384 388 $15.824.553 $18.665.882 $30.462.138 $34.524.859 $39,089,398 $43.655.808 $195.607.027
High $36.745.000 $38.005.185 $43.588.495 $59,382.752 $64.625471 $70.540,010 $76.456.420 $391.221.313
Benefit or (Cost) per ton diverted
Low $12 $18 $25 : $43 $51 $60 $69 } $42
M $33 $40 . 347 $61 s$e9 $78 $87 ’6!
High $71 _$77 $84 391 300 $109 $118 364
8-May-93
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Tabie 5A-2 Cost-Benefit Analysis for Market Development Policies

increased Job Impact - 30% Recycied Content in Printing and Writing Paper

1884 1985 1986 1997 1998 1999 2000 Total
C ion and Di
CA Consumption (tons) 3.900.000 4,000,000 4.100.000 4.300.000 4.400.000 4.500.000 4.500.000
Diversion resulling from Policy (tons) R
tow 320.000 320.000 320.000 400.000 400.000 400.000 400.000 2.560.000
Mid 400.000 '400.000 400.000 $00.000 $00.000 §00.000 500.000 3.200.000
High $20.000 $20.000 $20.000 850.000 850.000 850.000 850.000 4,160,000
Price and Vaiue of Materis!
Market Prices (paid by end-users Siton) .
. ' - low $80 - $80 $80 . - 380 $80 . 380 $80
. Mid $8s 385 s8s 385 $8s ‘s8s $83
High $90 $90 - $90 $90 - $90 $90 " $90
Value of Material Diverted — $
Low-Low .$25.600.000 $25.8600.000 $25.8600,000 $32.000.000 $32.000.000 $32.000.000 $32.000.000 $204.800.000
Mid-Mid $34.000.000 $34.000.000 $34.000.000 $42.500.000 $42.500.000 $42.500.000 $42.500.000 $272.000.000
High-High $46.800.000 $46.800.000 $46.800.000 $58.500.000 $58.500.000 $58.500.,000 $58.500.000 $374 400,000
Costs
[Caliection end Recycling Costs
Cost per ton “ 3100 $100 $100 $100 $100 $100 $100
Velue of Avoided Land Disposal
Per ton $78 . $84 $01 $08 $108 $118 $124
Net collection and recycling costs $22 $18 $9 $2 ($6) {$15) ($24)
Net Cost for colin./recy.
Low $7.040,000 $5.120.000 $2.880.000 $800.000 ($2.400.000) {$6.000.000) ($9.800.000) ($2.160.000)
Mid $8.800.000 $6.400.000 $3.600,000 $1.000.000 ($3.000.000) ($7.500.000) ($12.000.000) ($2.700.000)
High $11.440.000 $8.320.000 $4.680.000 $1.300.000 ($3.800.000) ($9.750.000) - ($15.600.000) ($3.510.000)
Cost of Use by End-User $S/ton
Low $0 $0 $0 $0 $0 $0 $0
Mid $33 $33 $s3 $28 $26 $20 $20
High $51 $51 $31 $41 $41 $41 $41
Total adaut. Cost to end-user
Low-High $0 $0 $0 $0 $0 $0 $0 $0
Md-Mud $13.200.812 $13.200812 $13.200.812 $13.200.812 $13.200812 $13.200.812 $13,200.612 $92.404.288
High-Low $16.246.907 $16.248.907 $16.246.907 $16.246.907 818.240.997 $16.248.907 $16.246.907 $113.728,352
Job impacts
Jobs Created 480 480 480 800 600 600 800
CA Multiplier 1.8 16 18 16 1.8 16 16
Total Jobs Created 768 788 788 980 960 960 9680
{Multipiter Jobs Created 288 288 288 380 360 360 360
Average Value of Jobs $30.000 $30.870 $31.785 $32.688 ©$33.634 $34.810 $35.813
Net Value.of Jobs Created $8.640.000 $8.890.560 $9.148.388 $11.767.112 $12.108.358 $12.459,500 $12.820.826 $75.834.742
Capital tnvestment " -
Capital.investment by Industry . - . . . . -
: Low $0 $0 $0 $0 $0 $0 $0 $0
Mid $138.200.612 $13.200.812 $13.200.812 $13.200.812 $18.200,812 $13.200.812 $13,200.812 $68.727.273
High $26.401.225 $28.401.228 $26.401.225 $26.401.225 $26.401.225 $26.401,225 $206.401.228 $137.454.5485
A Costs !
Public $140.000 $144.060 $148.238 $152.587 $166.960 $161.912 $166.19¢ $1.089.503
Private $275.000 $900.378 $820.488 $953.354 $981.001 $1.000.450 $1.038.724 $6.684.39¢
Net Benefit or (Cost) .
Low $9.938.083 $12.079.218 $14.548.758 $25.814.314 $29,123.489 $33,041,631 $36.968,908 $1681.312.497
Mo $19.624.388 $22.245.513 .$25.273.050 $368.960.809 $43.289.784 $48.087,928 $52.915.293 $250.376,563
High $42.985.000 $46.328.125 $50.193.883 $67.861.221 $73.370.397 $79.538.538 $85.715.908 $445.090,849
|Benatfit or (Cost) per ton diverted
Low $31 $38 $45 384 $73 $83 $92 $63
Mid $49 $58 $63 $78 $87 $908 $108 $78
High $83 $8¢0 387 $104 $113 $122 $132 $107
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Tabile 5-A.3 Cost-Benefit- Anaiysis for Market Davelopment Policies
‘ Reduced Cost of Recycling - 30% Recycled Content.in Printing and Writing Paper

1994 1995 1996 1897 1988 1999 2000 Towai
JConsumption and Diversion ) 7 -
CA Consumption (tans) 9.900.000 4,000,000 4.100.000 4.300.000 4.400.000 4.500.000 4.500.000
Diversion resulting from Policy (tons) *
: . Low '320.000 320.000 320.000 400.000 400.000 400.000 400.000 2.560 000
= Mic 400.000 400.000 400.000 500.000 500.000 _$00.000 $00.000 3.200.000
High 520,000 520.000 520.000 650.000 650.000 650.000 650.000 4.160.000
‘|Price and Value of Materiat
IMarket Prices (paid by end-users $/ton)
Low 380 3680 $80 380 380 . 380 $80 .
Mo 385 L1 385, $8s 385 . 388 385
. « High $90 $90 $60 B . $90° ' $90 $90
" {Vatue of Msterial Diverted - § N ’ :
Low-Low $25.800.000 $25.800.000 $25.800,000 $32.000.000 $32.000.000 $32.000,000 $32.000,000 $204,800.000
Mxd-Mid $34.000.000 $34.000.000 $34.000.000 $42.500.000 $42.500.000 $42.500.000 $42.500.000 $272.000.000
High-High '$48.800.000 $46.800.000 $46.800.000 $58.500.000 $58.500.000 $58.500.000 $58.500.000 $374.400.000
Costs
Collection and Recycling Costs .
Cost per.ton R ¥4 878 $75 75 $75 875 . 14
Value of Avoided Land Disposal
Per ton $78 $64 $91 $08 $106 $498 $124
Net collection and recycling costs {$3) ($9) (8!87) ($23) {$31) ($40) ($49) .
Net Cost tor colln./recy. .
Low . ($880.000) {$2.880.000) ($5.120.000) ($9.200.000) ($12.400.000) ($16.000.000) ($18.600.000) ($66.160.000)
Mg ($1.200.000) ($3.600.000) ($6.400.000) ($11.500.000) ($15.500.000) ($20.000.000) ($24.500.000) ($82.700.000)
High ($1.560.000) ($4.680.000) ($8.320.000) ($14.950.000) ($20.150.000) ($26,000.000) ($31.850.000) ($107.510.000)
Cost of Use by End-User $/ton
Low $0 $0 $0 $0 $0 ;80 $0
. Mid $33 $33 $33 $28 $26 $20 v %28
High $51 ‘$514 351 $4t $41 $41 $1
Total addit. Cost to end-user
Low-Hgh $0 $0 $0 $0 $0 $0 $0 $0
Mw-Mid $13,200.812 $13.200.812 $13.200.812 $13.200.812 $13.200.612 $13.200.812 $13.200.812 $92.404.286
High-Low $16.246.907 $16.246.907 $16.248.907 $16.,246.907 $16.248.907 $16.246.907 $16.246.907 $113.726.352
Job impacts
Jobs Created 480 480 480 800 800 800 800
CA Multiplier 1.4 K] 1.4 1.4 1.4 1.4 1.4
Total Jobs Created 872 872 872 840 840 840 ' 840
{Multiplier Jobs Created 192 192 192 240 240 240 240
Average Value of Jobs $30.000 $30.870 $31,785 $32 8086 $33.834 $34. 810 $35.613
Net'Value of Jobs Created $5,760.000 $5.827.040 $6.098. 924 $7.844 741 $8.072.239 $8.308.334 $8.547.217 $50.556 495
[Ceapital.investment
|Capital Investment by industry et L . . . . .
K I T Low .. $0 o180, . ) . S0 . R 1] $0 . $0.. .30
M $13.200.812 $13,200.012 $13:200,812 $13.200812 $13.200.612 - $13.200.812 $13,200.612 $68.727.273
High $26.401.228 $26.401.225 $26401.228 $26.401.225 $26.401,228 $20.401,228 - $20.401,228 - $137.454.548
"
Administrative Costs - .7 ] . i 7
: . Pubic $140,000 $144.080 $148238 .$152,837 $166.960 $101,912 . '$188.190, $1.089.503
Private $275.000 $900.378 $020.486 $053.364 $861,001 $1,000.450 $1.038,724 $6.684.391
Net Benefit or {Cost) »
Low $15.056.093 $17.115.698 $19.497 293 $31.691.943 $35.087.370 $38.888 464 $42.895.390 $200,034.250
Mid $26.744.388 $29.281.993 $32.223.588 $47.538,238 $51.733.885 $56.434.758 $61.141.685 $305.098.318
Hign $53.105.000 $58.362.805 $60.144 201 $80.188.851 $85.584.277 $91.835.3714 $97.892.297 - $524,712,602
Banefit or (Coat) per ton diverted .
Low $47 $53 $61 $70 . 388 $o7 $107 $78
M $87 373 $81 $95 $103 $113 $122 $9s .
. . High $102 $108 _$118. $123 $132 $141 $150 $126
N 6-Mey-93
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"Table 5-A.4 Cost-Benefit Analysis tor Market Development Policies

. Increased Diversion - 30% Recycied Content in Printing and Writing Paper

$237.8600.000

. 1964 1995 1996 1997 1998 1999 2000 Total
[ on and Di ' N
CA Consumption (tons) 3.900.000 4,000,000 4,100.000 4,300.000 4.400.000 4,600.000 4.500.000
Diversion resulting from Policy (tons) R
Low 780.000 800.000 820.000 860.000 880.000 900.000 900.000 5.940,000
Mid 1.560.000 1.800.000 1.640.000 1,720.000 1.760.000 1.800.000 1.800.000 11.880.000
High 2.340.000 2,400,000 2.480.000 2.580.000 2.640.000 2,700.000. 2.700.000 17.820.000
Price and Vaiue of Material
Market Prices (paid by end-users $/ton) . . L Co. . . i
- . Cotow $a0 ' 380 $80 - $80.. $80 T os80 . 380 °
Mid s8s 385 ses 385 sas 885 388
High © 390 $90 $60 $90 $90 $90 $00
Valtue of Material Diverted ~ $
Low-Low $62.400.000 $64.000.000 $65.600.000 $68.800.000 $70.400.000 $72.000.000 $72.000.000 $475.200.000
Mid-Md  $132.8600.000 ~ $136.000.000 $139.400.000 $146.200.000 $149.600.000  $153.000.000 $153.000.000  $1.009.800.000
High-High  $210.600.000 $2168.000.000  $221.400.000 $232.200.000 $243.000,000  $243.000.000  $1.603.800.000

Costs
Coliection and Recycling Costs

Benefit or (Cost) per ton diverted

Cost per ton $100 $100 $100 $100 $100 $100 $100
Vaiue of Avorged Land Disposal
Per ton $78 $84 $91 $08 $108 $118 $124
Net collection and recychng costs $22 $16 $9 $2 ($6) ($1%) ($24)
Net Cost for colin./recy.
Ltow $17.180,000 $12.800.000 $7.3806.000 $1.720.000 ($5.280.000) ($13.500.000) ($21.800.000) (31.320.000)
Mid $34.320.000 $25.800.000  $14.780.000 $3.440.000 ($10.560.000)  ($27.000.000) ($43.200.000) ($2.840,000)
High $51.480.000 $38.400.000 $22.140.000 $5.180.000 ($15.840.000) ($40.500.000) ($64.800.000) ($3.960.000)
Cost of Use by End-User $iton i
Low $0 $0 $0 $o $0 $0 $0
M $8 ] $8 $8 $8 $7 $7
High $1¢ $11 $11 $10 $10 $10 $10
Total adds. Cost to end-usaer
tow-High $0 $0 $0 30 . $0 $0 $0 $0
Mid-Mig $13.200.812 $13.200.812 $13.200.612 $13.200812 $13.200.812 $13.200.612 $13.200.812 $952.404.288
High-Low $8.800.408 $8.800.408 $8.800.408 $8.800/408° $8.800.408 $8.800.408 $8.800.408 $61.602.857
Job impacts
Jobs Created 1872 1820 1008 2064 2112 2160 2160
CA Multipher 1.4 1.4 1.4 1.4 14 14 1.4
Total Jobs Created 2.821 2.688 2,755 2.890 2.957 3.024 3.024
[Mulupher Jobs Created 7488 - 768 787 a26 845 864 864
. |Average Value of Jobs $30.000 $30.870 $31,785 $32.888 $33.63¢ | $34.610 $35.6818
‘[Net Velua of Jobs Created $22.484,000 < $23.708.160 $25.005.589 $26.985.910.  $28414.280 '$29.902.801 . $30.789.882 - $187.250.722
Capital investment f
Capital investment by ingustry .
Low . $0 $0 $0 $0 30 $0 $0 $0
Mid $13.200.012 $13.200.612 $13.200.812 $13,200.812 $13.200.842 $13.200,812 $13,200.612 $68.727.273
igh $268.401.223 $26.401.225 .$20.401.225 .$28.401,225 | $26.401.22% $26.401.225 $20.401.225 $137.454 548
{Adminisirative Costs .
Pubic $140,000 $144.080 $148.238 $152.537 $186.060 $161,8512 $186,100 $1.069.503
Prvate $878.000 $900.378 $926.486 $953.384 $981.001¢ $1.000.450 $1.038.724 $6.684.391
Net Benefit or (Cost)
Low $57.888.592 $65.083.317 573.3.50.457 $84.159.811 $04 155911 $105.431.431 $114,384.654 $594 413,972
Md  $108.528.388 $119.863.113 $135.370.253 $155439.407 $174.235.708 $195,531,228 $212.584.450 $1.099,532.543
High  $180.569.000 $200.283.72% $223.190.865 $252.920.018  $280.716.319 $312,231.83¢ $337.365.082 $1.787.258.829

Low $74 $81 $89 $98 $107 s117 $127 $100
Mg se8 $78 $83 $00 $69 $100 $118 $93
High $77 $83 $91 $98 $108 $116 $125 $100
8-May-03
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Table 5-A.5 Cost-Benefit Analysis for Market Development Policies

r
C\ - Current Landfill Cost - 30% Recycled Content in Printing and Writing Paper
Z and Oi

1904 1995 1996 1997 1998 1909 2000 Tota
CA Consumpuon (tons) 9.900.000 : 4,000,000 4.100.000 4.300.000 4 .400.000 .4.500.000 4.500.000
Diversion resutting from Policy (tons)
Low 320,000 320.000 320.000 400.000 400.000 400.000 400.000 2.880.000
M . 400.000 400.000 400.000 500.000 500 000 $00.000 $00.000 3.200.000

High 520.000 '$20.000 520.000 850,000 8%0.000 850.000 6850.000 4.160.000

Price snd Value of Material
Markel Prices (paid by end-users $/ton}. . : )
. Low 380 $80 380 $80 $80 $80 $80

M 385 - E L) .305 385 $85 | $63 388
Migh* . 390 $90 . - se0 S 890 - R : $90 - $90
Valun of Material Diverted -~ $ : Lo - . .
Low-Low $25.600.000 $25.8600.000 $25.600.000 $382.000,000 $32.000.000 $32.000.000 $32.000.000 $204.800.000
Mid-Mid $34.000.000 $34.000.000 $34.000.000 $42.500.000 $42.500.000 $42.500.000 $42.500.000 $272.000.000
" High-High $46.800.000 $46.800.000 $46.800.000 $58.500.000 $58.500.000 $58.500.000 $58.500.000 '$374.400.000
‘[Costs
[Collection ang Recyciing Costs : ’ -
Cost per ton ~$100 $100 $100 $100 $100 $100 $100

Value of Avoided Land Disposal’ ) o
Per tan $82 $83 $84 $8S $36 $88 $80
Net collection and recycling costs’ $18 $17 - %16 $15 $14 $12 $11

Net Cost for colin./recy.

Low $5.760.000 $5.440,000 $5.120.000 $6.000.000 $5.800,000 $4.800.000 $4.400.000 $37,120.000
Mid $7.200.000 $6.800.000 $6.400.000, ° $7.500.000 $7.000.000 $6.000.000 $5.500.000 $46.400.000
High $9.380.000 $8.840.000 $8.320.000 $9.750.000 $9.100.000 $7.800.000 $7.150.000 -$60,320.000
Cost of Use by End-User $/ton
Low . %0 $0 $0 $0 $0 $0 N $0
Mt $33 $33 . 833 $28 $28 $2¢ $28
Hogh 351 $51 $51 B 71 $41 $41 $a1
Total addit. Cost-to enc-user
Low-Hign $0 $0 $0 $0 $0 $0 $0 $0
Mig-Med $13.200.612 $13.2008612 $13.200.812 $13.200.812 $13.200.812 $13.200.812 $13.200.812 $92.404.286
Hign-Low $16.246.807 $16.246.907 $16.246.907 $16.246.907 $16.248.907 $16.248,907 $16.246.907 $113.728.352
Job Impacts
Jobs Created 480 480 480 600 800 400 600
CA Multiplier . 1.4 1.4 14 1.4 14 14 14
Total Jobs Created 872 872 872 840 840 840 840
IMuluptier Jobs Created 192 192 192 240 240 240 240
Average Value of Jobs $30.000 $30.870 $31.785 . '$32,888 $33.634 $34.810 $35.613
Net Value of Jobs Created $5.780.000 $5.827.040 $8.098.924 $7.844.741 $8.072.239 $8.308.334 $8.547.217 $50.556.495

Capital investment .
Capital inveatment by tndustry

Low - g0 -39 sa - .. so- - %0 " 40 o oos0 %o

Md C7$13.200812  $13.200012  $15.200812 -  $13.2008612  $15.200812  $13.200812  $13.200812  $68.727.273
rgh  $26.401.228 $26.401225  $20.401.225 $20401.225  $26401.225  $26401.226  $26.401.228 $137.454.545

[Administrative Costs ) 7 )
Public $140.000 $144.080 $148.238 $152.557 $156.960 $481.512 3166166 - $1.080.503
Private $875.000 $900.378 $020.488 $953 384 $981.001 $1.009.450 $1.098.724 $6.684.391

Net Benefit or (Cost) i .
. Low $8.338.093 -$8.795.898 $9.257.263 $16.491.043  $17.087.370  $18.088.464  $15.695.390 $06.754.250
MG $18.344.388 $18.881.993 519423588 $28.538238  $20.233.888  $30434.750  $31141.885 $175.988.318
Hgh  $42.185.000 $42.642.605  $43.504.201 $55.488.851  $56.334.277  $57.835:371  $58.692.207 $356.882.6802
Benetit or {Cost) per ton diverted - )

‘ Low $28 $27 $29 41 $43 $4s $47 $38
Mg $48 $47 $40 $57 $58 61 382 358
rign : 89 82 84 385 $87 $80 $90 - sae
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- CHAPTER6
REQUIRE PUBLIC AGENCIES TO PURCHASE AT LEAST
80% MSW/YARD TRIMMING COMPOST OR MULCH

INTRODUCTION .

Virtually every. city and county in the state will be targeting some segment of théir ‘organic-:

wastestream for composting in the next several years as they seek to achieve the 25% and 50%
diversion goals mandated by AB 939. This movement towards composting is expected to create
a compost glut.. This policy was proposed as an option that could provide markets for at least a
portion of the compost' that will be produced in the state.

State and local agencies such as Caltrans, the State Parks, local parks departments, and cities use
compost, mulch, or other.soil amendments for a variety of projects. This option would specify
that at least 80% of that matenal be purchased from municipal or yard waste compost programs.

As discussed below, the extent to which this policy can technically consume substantial portions
of compost, and the extent to which it can realistically consume compost are quite different.

HIGHLIGHTS OF THE ANALYSIS

] The per ton benefit of this policy is highly dependent on the amount of compost utilized. At
the low end, the policy results in a cost of $32 per ton, however, there is a net benefit of up
10 826 per ton at higher use levels. A potential fatal flaw of this option is that communities
could escape it simply by discontinuing the use of compost - 80% of zero is zero.

] The overall benefit or (cost) of the policy over the seven year period ranges from a cost of
$10 million to a benefit of $209 million.

® . . Inorder to comply with the AB-939 -mandate, most communities will be composting; with or
. without this policy. The policy can, however, create markets for about 25% of the compost |
that may be produced at the mid-range use level.

B Production and application of compost ‘will result in the creation of over 200 jobs. The
_annual benefit per job is an estimated $49,000.

] While the cost-benefit model results in a net benefit for this policy, it would require that
public agencies purchase and apply compost at levels many times greater than they do
currently.

'WASTE GENERATION MODEL

While it has been estimated that up to 80% of the municipal wastestream may be composted, it
is unrealistic to-assume that such a large portion of the wastestream will go to a relatively low

" value-added application. For this study, we assume that only yard waste, wood waste, and a

California Futures : 6-1 41026A-6.008




portion of food and .other paper waste are composted in significant quantities. Yard waste

compost is relatively easy to produce, and has less potential contamination problems than mixed
waste compost. While there may be some mixed waste compost facilities, we would expect that
most municipal compost facilities in the state will be directed primarily towards yard waste.
Targeting food waste from restaurants and supermarkets also provide low cost composting
opportunities.’ S ' : :

Diversion of this compostable material in 1990 was at'9%. This policy may not directly .impact.,

the diversion of green waste, as most municipalities are planning facilities already to divert the
wastestream. We assume that baseline diversion increases significantly, to 60% by 2000. - If the
maximum yard waste diversion is at 60%, it will contribute 12% toward the overall diversion
requirement. 100% diversion of this fraction of the wastestream would contribute to 25% of the
overall diversion. While this policy will not result in additional diversion to that already being
planned under AB 939, it could potentially create markets for some of the material that is being
composted. Using the mid-range estimate for potential public agency compost use, and assuming
that there is a 50% reduction during compost production, this policy could create markets for up
to 28% of the compost that 1s produced in the state. This is substantially more than the current
estimated usage levels, which will only create markets for 2% of the compost produced in 1994.

THE COST-BENEFIT MODEL

The cost-benefit model shows net benefits for this policy at the mid and high usage levels. The
benefits in this model are driven by the high volume of material and the net collection and
recvcling costs. Because the policy diverts a large portion of the wastestream at the mid and high
usage levels, this option results in a relatively large benefit when costs of composting are less than
landfilling. Another important benefit in the model is the value of the materials that the compost
is replacing. The price figures for these materials, while appropriate at the current usage, will not
be maintained if there 1s a compost glut. Such a supply of compost is likely to drive prices down
toward zero. '

California Futures : . 6-2 . 41026A-6.005
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Yable 6.1. Waste Generation Data for Compostable Waste
{Yard Trimmings, Wood Waste and 23% of Food and Other Paper Waste)

Tons of Waste

1991

1999

2000

1990 .. 1992 1993 1994 1995 1996 1997 1998
SRRE 11 344,000 11,536,848 9 1‘.73‘2.974 11,932,435 12,135.286 12,341,586 12,551,393 ) 12,764,767 12,981,768 13.202,458 13,426,900
{Baseline Diversion_ 1,020,960 1,626,696 i 2,252,731 2,899,582 3,567,774 4,257.847 4,970,352 5,705,851 6.464,920 7.2487,149 - 8,056,140
[% Diversion 9% 14% ’ 19% 24% 29% 35% 40% 45% . 50% 55% . 60%
lPollcy Oiversion (mIQ 4 0 ‘. 0 [1] 1,016,000 1,033,272 1,050,838 1,068,702 ‘ 1086870 1,105,347 1124137
Tolal Diversion B 1,020,960} ' 1.626.,696 2,282,731 2.899,582 3,567,774 4,257,847} 49703521 5.705,851% 6,464,920 7,248,149 8,056,140
% of Market used 0% 0% - 0% 0% 28% 24% 21%|. 19% 17% 15% 14%
% *Yard Waste™ Dly. 9% 14% o 19% 24% 29% 5% 40% 459, L 50% 55% 60%
% AB 939 Diversion 2% 49 5% 6% 1% 9% 10% 11% 13%| 14% T 15%
63 et




At low compost uses, as occur currentl);, the policy results in a net loss of up to $2 million a vear,
or between $11 and $50 per ton of compost used. This occurs because the cost of administering
such a program outweighs the benefits when only a small volume of material is used.

As the amount of compost used increases, the benefits resulting from the mid-range use of the
material and avoided disposal increase, and results in a net benefit after the first year. The first
vear results in.a cost because the avoided disposal cost is below the cost of collecting and -
composting yard waste. However, as the dispesal cost ingreases, the nét benefit of the policy does
also. After the first year, the annual benefit at this usage level ranges from $2.6 million to $25
million. This range again illustrates the importance of the avoided landfill cost in this model.
The average per ton benefit over the seven vear period in the model is $21.

The high usage estimate results in a net benefit in every year, although this also increases as the
cost of avoided landfill increases. In this case, while the total benefit is several times greater than
the at the mid-use level, the per ton benefit is only a few dollars more, $28 per ton.

Chart SLﬁ'ANNUAL BENEFIT OR (COST) PER TON FOR 80% COMPOST PROCUREMENT -
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Table 6.2. Cost-Benetit Analysis for Market Development Policies

s . 80% Procurrement of Compost by Public Agencies
19604 1995 1896 1997 1988 1999 2000 Total
tn-hmnon and Diversion
c Praa {tons 1.783.887 2128924 " 2485476 2652925 3232480 3.624.075 4.028.070 20.135.547
Potential Pubiic Agency Use (tons)
Current Estimated Potential 40,000 40 880 41372 42075 42.790 43518 44257 204 692
Mid Range Potental 500.090 516.636 525419 534,351 543435 552673 562,069 3.742.583
High Range Potential 1.016.000 1.033.272 1 1.050.838 1.088,702 '1,088.870 1,105,347 1124137 7.485,185
Price and Value of Material
Bearket Prices (of compost substitutes $/ion)- . ;
L Low Ce 35 $8 5 3] 35 8 $5
Mg A $7 . 14 14 7 7 4
High $10 $10 - $10 $10 $10 $10 ‘810
Calue of Meterial Diverted -- $ : ‘
Current.Low 1$200.000 $203.400 $2068.858 $210.374 $213.981 $217.568 $221.207 $1.4734%8
Mid-Mig $3.556.000. $3.016.452 $3677.932 $3.740457 $3.804.044 $3.088.713 $3.034.401 $26.198.079
Full-Migh $10.160.000 $10.332.720 $10.508.37¢ . $100687.09 $10.668.698 $11.053.468 $11.241.378 ‘$74851.083
ts .
lection and Composting Costs
per ton 380 ss0 / $80° $80 $%0 380 380
NMaiue of Avoided Land Disposal
Ppor ton s78 $84 $91 3% $106 3115 $124
paat collection and composting costs E $2 ($4) ($11) ($18) ($26) (33%) {344)
Krotal Net Cost for collection and composting ‘ R . ) .
Low $80.000 ($162.720) ($455.087) (5757.340) {$1112544)  ($1523.118) ($1.047.325) (55.878.130)
Mig $1.016000 ($2.006.544) {$5.779.607) {$9.818.317) {$14.129,307) ($19,343.585) {$24.731.02¢) ($74.652.383)
High $2.032,000 ($4.133.088) ($11.559.214) ($19.236.634) ($28.258.615) ($38.067.130) (340.462.049) ($149.304.720)
T‘wof Use by Public Agenciss $/ton (Application)
Low $2 2 $2 32 : ~ $2 $2 v
Mig 7] $4 4 ] $ s 84
High ] ) L] ] 8 38 38
I/\lll. Cost to end.user (totat. application cost)
Low- Migh $240000 $244.080 $248.229 $252.449 $256.741 $261.105 -$285.544 $1.768.149
i Mid-Mig $2.032,000 $2,066.544° $2.101.875 $2,137 404 $2.173.740 $2.210093 $2.248275 $14.970.301
High-Low $2 032.000 $2.086.544 $2.101.675 $2.137 404 $2.173.740 $2210.693 32248275 $14.070.334
Moty impacts
o Crested
oduchion and Application of Compos! .
Jabs st Current Apphication 15 15 1% 18 10 1" 17
abs at Mic Apphicstion a0 194 107 200 204 207 Fail
be at Hign Application 381 »7 304 4“0 00 11} a2
sliformia Multiplier ) 12 12 12 12 12 12 12
uttiplier Jobe - Current 3 3 3 3 3 3 3,
Bultiplier Jobs- Mig h LT . . 8. . 39 .o, e . 40 . 4@ - I3} @
peuitiplier Jobs - Migh . N C e i . n . .0 . .82 [ ("
fimvorage vaius of uobe . 328000 $25.725 © $20.471 cs2T2a%e. T s28029 320041 - s2007¢
bat Vaiue of Jobe Crestes ’ : .
Low $75.000 $70.487 $82.136 385955 $89.951 $94.133 $98.510 $604.172
Mig $952.500 $986.705 $1.043.128 $1.09102¢ $1.142.379 $1.195492 $1251.074 $7.672004
Hign $1.905.000 . $1.993.56¢ $2.006.256 52.1052'52_ $2204.758 $2.390984 $2.502.146 $15.345.968
tal investment
Capits) Investment in Compoeting - - Present Value
Low $4.600,000 $4,800.000 $4.800.000 $4.800.000 T $4,000.000 '$4.800.000 $4.800.000 $24.990.57¢
Mid $19.200.000 $19.200.000 $19.200.000 $19.200.000 $19.200.000 $19.200.000 $19.200,000 $99.962.305
High $33,000.000 '$33,600,000 $33,600,000 $33,800,000 $33,600.000 $33,600,000 $33,600,000 $174.934.03¢
fAadministrative Cosls T R .
Pubiic $1.960,000 $2.038.400 $2.119938 $2204.73 322029 $2.534040 $2.480023 $15.460.657
Jet Bonetit or (Cost)
Low {$2.005.000) (31.837.873). ($1.624 084) {31 403.508) ($1.133.218) (3$810.609) {3470.448) (39.203.039)
Mid {$499.500) $2.574837 $8279.055 $10.103.262 $146090.088 " $19.812.497 $25.188.279 $76.072.439
High $6.041.000 $12354.433 $19.932.235 $27.784.787 $30.945 409 $47.536,247 $50.477.271 $200.051.3583
nefit or (Cost) per. toh diverted
Low ($50) 3485) (339) $33) (326) ($19) ~ 311 (332)
. Mid 31) $s $12 $1e 27 b o 845 - m
High 38 $12 319 328 334 $43 $52 : 320
28-Apr-93 o )
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As described in the assumptions, below, the model assumes three levels of public agency compost
use. The mid and high figures are substantially higher than the current estimated use level.
Using compost at these levels would require considerable public effort to increase use of compost.
While there appears to be potential to find public uses for this level of compost, it may be
difficult and costly to achieve for practical purposes. A fairly significant cost category in the
model, in fact, is the cost to public agencies to apply this level of compost. -

Producmg and applvmg large volumes.of compost: -will result in .a large number of jobs. Whlle S

| - we did not have sufficient data to estimate job loss in this model, 1t is likely that some compost-
related jobs will occur as transfers from one area within a local government to anothier. The table
below summarizes the employment impact of this policy.

TABLE 6-3 _
JOB IMPACTS OF THE COMPOSTING POLICY -- 1994
7 Low Level Mid Level High Level
New Direct Jobs 15 191 381
New Multiplier Jobs 3 38 76
Total New Jobs 18 229 457

While this policy results in a net gain at most levels, it requires large public expenditures to
achieve this gain. Applying the one-half to one million tons of compost will cost about $1.5 to
$3 million a vear, and employ up to 300 workers. If public compost use was approached from
the perspective of a public works program, rather than a maintenance program, this expenditure
might be reasonable.

Capital investment in composting facilities covers a wide range. One mixed waste facility in
Delaware is reported to cost over $77 million.> Compost facilities can be built for considerably
less, especially for yard waste. State expenditures for land and equipment for compost facilities

could reach between $25 million and $175 million before the.year 2000. The level of mvestment '

,mll depend heav:lv on thc type of facxlmes Jocal govemments choose to build. .
TRADING VS NON TRADING

This policy includes provisions to allow for trading among agencies for compost use. The
objective is to achieve the overall policy goal but allow enough flexibility so that agencies that
have specific compost needs, such as botanical gardens, could meet the requirement by purchasing
credits, rather than using municipal compost. Given that the current level of use of compost is
so low, it is not realistic to assume that trading will occur, or that it is necessary to reduce costs
of compliance with the program. The potential fatal flaw of this proposal is that public agencies
could reduce the costs of compliance with this policy, simply by using less compost: 80% of zero
is zero. The investment in composting faciities will occur with or without the policy, so that
trading will not have an impact on the capital investment due to the policy, as it does with the
-other policies analyzed in this report.
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O SENSITIVITY ANALYSIS

We examined the impact of modifying segments of the model. While the size of the net benefit -
or cost varied, in most cases these changes did not change the general outcome -- the low volume
use still resultéd in a net cost, and the higher usage levels in net benefits. Table 6-4 and Chan
6-4 illustrate the results of this analysis . The full models are in the appendix to the chapter.

Chart 6.4 80% PROCUREMENT OF COMPOST BY PUBLIC AGENCIES

Doltars per Ton

Baseline Scenario
Reduced Use Levéls

L.ower Value for Mahdals
Higher Cost to Compost

Cun‘ant! Landfll CostNélue ‘
. Increased Job Mu!ﬁp_liér

Low Value & Reduced Use Levels|

O
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Table 6.4 80% Procurement of Compost by Public Agencies

41026A-6.005

Sensitivity Analysis
. Low Usage Moderate Usage§ High Usage

Baseline Analysis (Table 6.2) !

Total Net Benefit (Cost) (millions $) | ($9); $78 i $209

1996 Net Benefit (Cost) (millions $) ! ($2): $6 ! $20

Benefit (cost) per ton($/ton) ($32): $21 ¢ $28

Total tons diverted (tons) 295,000 3,743,000! 7,485,000

Current Landfill Cost/Value (Table 6-A:1) !

Total Net Benefit (Cost) (millions §) ($14)! $24 $100

1996 Net Benefit (Cost) (millions $) T ($2)! $3 | $13

Benefit (cost) per ton ($/ton) ? ~ ($46)! $6 | $13

Total tons diverted (tons) i 295,000 3,743,000 7,485,000

Lower Value for Materials (Table 6-A.2) |

Total Net Benefit (Cost) (millions $) | - ($10)! $67 $172

1996 Net Benefit (Cost) (millions §) ($2)i $5 $15

“|Benefit (cost) per ton ($/ton) ($35)! $18 $23

Total tons diverted (tons): | 295,000 3,743,000{ 7,485,000

Increased Job Multiplier (Table 6-A.3) , i

Total Net Benefit (Cost) (millions $) | ($9)i $86 $224

1996 Net Benefit (Cost) (millions 8) ($2): $7 $22

Benefit (cost) per ton ($/ton) ($29): $23 $30

Total tons diverted (tons) : 295,000 3,743,000/ 7,485,000

Reduced Use Levels (Table 6-A.4) :

Total Net Benefit (Cost) (millions $) ($9)! $3 $95
.~ {1996 Net Benefit (Cost) (millions'$) : - . ($2)i.  _ ($0.50) . 89
" |Benefit (cost) per ton ($/ton) (832 T 84 $26

Total tons diverted (tons) 295,000! 737,000 3,684,000

" JLow Value and Reduced Use Levels (Table 6-A.5)

Total Net Benefit (Cost) (millions $) ($10): $0.70 | $77

1996 Net Benefit (Cost) (millions $) : ($2): ($0.70) $6

Benefit (cost) per ton ($/ton) : ($35)! $1 $21

Total tons diverted (tons) 295,000 737,000 3,684,000

Higher Cost to Compost (Table 6-A.6) , _

Total Net Benefit (Cost) (millions $) i ($15) $3 $59 |

1996 Net Benefit (Cost) (millions §) i ($2) ($4) ($1)

Benefit (cost) per ton ($/ton) | ($52) $1 $8

Total tons diverted (tons) b 295,000 737.000] 3,684,000
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Current Landflll Pnce

In this run we used a collection and landfill cost consistent with the statewide average in 1990,
expressed in current dollars. Because this reduces the benefit of composting as compared to land
disposal, this essentially reduces the benefit of the policy at all usage levels.

Lower Value for Materlals

Here, we reduce the per ton’ prices of the materials. This is likelv'to occur as .larfge subplies of
organic materials reach the marketplace. While this change reduces the benefit of the policy at
all levels, these changes are relatively minor. .

Increased Multiplier

The baseline compost model uses a lower multiplier than the other models. This assumes that
compost jobs are generally lower paving, and will create less general benefit to the economy. For
this analysis we used the 1.4 multiplier that is used for the other policies. As expected, this
change increases the benefit of the policy, although the impact is relatively small.

Reduced Use Levels

The baseline model assumes public agency compost use at much higher levels than currently.
Here, we assume two lower usage levels, starting at 100,000 tons for the mid level and 500,000
tons for the high level. The impact, in this case, is a reduced benefit. At the new mid-usage
level, the policy does not result in a net benefit until the fourth year. At the lower use levels, the
policy results in a net cost until the difference between land disposal and compostmg becomes
great enough to create a net benefit.

Low Value and Reduced Use Levels

This basically represents a worst-case scenario -- both reduced use and a lower value for the

. : materials.- “As expected the’ changes result ina reduced benefit.  The mid-use level has an overall

" benefit of only $725,000, substantially less than' the ‘baseline analysis of $78 million.

Higher Cost to Compost

While the $80 per ton figure used in the baseline model for composting cost is conservative, we
ran the model at $100 per ton to determine the impact. As expected, using a higher compost cost
reduces the net benefit of the policy. The policy still results in an overall benefit at the mid and
high levels, although the total benefit at the mid level is only $3 million, compared to $78 million
for the baseline model. -
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DATA AND ASSUMPfIONS FOR THE MODELS

WASTE GENERATION DA TA

For the analysis, we assume that all yard waste, all wood waste, 25% of the food waste, and 25% of
other paper waste are potentially composted. Some additional portion of paper and other organics
will most likely be composted, although this amount is probably insignificant compared to vard and
wood waste. Only the Source Reduttion and. Recycling ‘Element daia is used in .this case, as the
Frariklin data is not broken down into consistent categories. For example, in Franklin, wood waste is
limited to wood packaging. In 1990, 9% of this organic waste stream was diverted from landfills.
We assume in the model that, in order to meet AB 939 requirements, the amount diverted will
| increase by about 5 percentage points each vear 1o a level of 60% by the year 2000. Given different
assumptions about the level of diversion and the generation of organic materials, this number could
be greater. While this analysis uses conservative figures, a higher number here, however, does not
alter the cost-benefit model.

COST-BENEFIT MODEL

Consumption and Diversion

In this analysis, we assume that the entire supply of yard and wood waste and 25% of the food and
| other paper waste is composted. The weight of the material is reduced by half in the composting
process, so that an 8 million ton reduction in waste going to the landfill results in a potential supply
of 4 million tons of compost. ‘

The diversion figures range from an estimate of the current usage by public agencies.. The high
estimate assumes that 10% of the potential is applied every year, and the mid-range assumes half
that amount. Both these estimates are orders of magnitude greater than current use. These estimates
are based on assumptions about local government use and extrapolation of Caltran's existing use of
compost to the entire state.’

Market Price

*| Because the policy is intended 1o result in the use of MSW/Yard trimming compost in. uses similar-to
" | those of other mulches, compost, or top soil. blends, the ynarket Pprices are the cost of these materials.
Current prices, in cubic yards for compost, humus, topsoil, and mulch range from 315 to $29. A
conversion factor of 1,000 lb. per cubic vard compost is applied 10 keep the figures in tons. Prices

are also reduced by 33% 1o reflect lower costs to public agencies.’.

Costs

Collection and composting costs in the literature cover a wide range. The National Solid Waste
Compost Council survey found that collection and processing costs are between 330 and $70 per ton.
Other cost evaluations have found costs ranging from almost nothing to over $100 per ton.® A recent
survey by the Institute for Local Self-Reliance (ILSR), reported in Resource Recycling, found a
weighted average of almost $80 per ton for collection and processing of yard waste. Based on' these
studies, we used relatively a conservative estimate of 380 per ton for collecting and processing

organic wastes.
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Cost of use by local agencies, or application costs, is based on information from Dan Pollack, of
Caltrans. We make some assumptions about increased efficiency for the higher volume use that might
occur.

Job Impacts

Jobs due to this policy are in three areas: jobs related to collecting yard waste, producing compost,
and ap;plication of compost.- We assume that a bulk yard. waste compost production facility handling
up to 200,000 tons per yeadr of year waste re;]uires 3 people to operate, and there would be-about 75
employees per million tons of compost ﬁrodraced.’ For application, we use a figure of 300 persons
per million tons of compost applied. This figure is based on application for Caltrans by the
California Conservation Corp. The multiplier, 1.2, is for miscellaneous repair service, and personal
services.

Capital Investment )

"These figures cover a wide range, and reflect the variations in investment in compasting facilities.
The National Composting Council found capital costs ranging from 32,000 to $1 million for yard
waste facilities.® An ILSR study’ found capital costs ranging from 30 to $30 per ton. $5 and $30 per
ton, multiplied by the amount of compost, are used as the low and high estimates. The mid-cost is
based on the "average" facility in the NCC survey, of $44,000 for a 9,100 ton per year facilirjz.

Administration
Administrative requirements are estimated at three state staff people to implement the program, and

one 5% staff person from each of the approximately 500 local governments and state agencies that
would be regulated.

ASSESSMENT OF IMPACTS OF THE COMPOSTING POLICY
PRODUCT SUBSTITUTION

'Exrstmg orgamc matenal producers have serious: concerns about the xmpacts of large quantmes
of municipal ‘compost entering the marketplace. While they generally would like to see an
increase in the use of organic materials, they are fearful that increased municipal compost will
result, instead, in increased substitution of their products. From a waste management perspective,
this may result in no net change in disposal. Many materials currently used commercially are,
or were once considered waste. If, for example, the market for bark is replaced by municipal
compost, then the bark may, instead, end up in the landfill.'" Pnivate soil supply operators are
concerned about the potential for competition from public composting programs.'' This stresses
the importance of finding new uses for municipal compost: 1) because it is necessary if all the
compost that is produces is to be used, and 2) to avoid eliminating an already estabhshed organic
product industry.
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EQUITY AND UNINTENDED IMPACTS

The primary equity concems of this policy relate to the impact on the organic products industry,
discussed above. Because the policy would allow public agencies to trade compost credits, there
should not be equity problems among public agencies. If trading was not allowed, it is
concelvable that some special facilities, such as botanical gardens would be hurt by the policy.

While the intent of the policy is to increase the use of compost by public. agencles it could".'

‘actually result in less use. Because existing use in many agencies is already very low, it might
be easier for these agencies to simply eliminate compost use, and avoid the policy altogether.

UNCERTAINTY

The greatest area of uncertainty relates to the level of current and potential compost use by public
agencies. While 1t is clear that existing use is well-below the:potential, this policy does not
guarantee that compost use will increase. This weakness, and some potential solutions are
discussed below.

PRACTICAL AND POLITICAL FEASIBILITY

The primary concem relating to this policy is the practicality of applying up to 25 times more
compost and mulch than current levels. In a climate where parks' budgets are being severely cut,
heavy compost application is not realistic. While compost has benefits related to reducing weeds,
reduced water consumption, erosion control, and increasing soil nutrients, it is a "luxury good"
in parks. Thus, it is not realistic to assume that the mid and high levels of compost utilization
will be achieved unless a public works compost application program is implemented.

A recent study by the Batelle Institute for the Composting Council estimates the existing and
potential consumption of compost in the U.S."? These figures do not provide any estimates of the
amount of consumption by public agencies. This number does not appear to be available.
How ever, estimates of use by various public agencies.in California and elsewhere can help .to
.provide some idea of the potentxal market.” The California Department of Food and- Agriculture
‘Fertilizing Materials Tonnage Reports for 1991 and the first half of 1992 report that 48,000 tons
and 29,000 tons respectively, of commercial organic materials, including compost, manure, and
sewage sludge were sold in the state. "Our current estimate, 40,000 tons, is significantly lower
than potential use, but is realistic given budget constraints among local and state agencies.

If compost was applied across the state at equivalent levels to those in the Caltrans project, and
use by local agencies was set at 200 tons per year, potential compost use would be over 11
million tons, several times more than will be generated this year. This is consistent with a
statement by a Caltrans official that their current use is "just a drop in the bucket" compared to
the potential.”® Maine's Department of Transportation, which has had an active compost
procurement program for several years, applies between 70,000 and 150,000 cubic yards (35,000
to 75,000 tons) of compost and mulch annually.” Use of compost by other state agencies, such
as Parks and Recreation, Forestry, and General Services is limited.
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' TABLE 6-5 .
POTENTIAL COMPOST DEMAND IN THE US AND CALIFORNIA (TONS)
| Segment ) US Demand CA Demand Current Use
Landscaping | . 1,000,000 190000 | <20%
Delivered Topsoil .- 1,850,000 . ' 235,000 . \ 7<5% _
| Bagged/Retai 1 aoc0000 - | - s23500 | sow -
| Landfill Final Cover 300,000 - 14,500 <5%
| Mine Reclamation , 100,00 ; 20 <5%
Container Nurseries 450,000 : 208,500 7‘ <50%
Field Nurseries 2,000,000 | 282,500 <1%
| Sod Preparation 10,000,000 393000 | <1%
Silviculture , 52,000,000 ° 2,633,000 <1%
Agriculture 447.500,000 » 10,615,000 f <1 %r '
Total ‘ 519,200,000 15,095,520 2%

Source: "Compost: United States Supply and Demand Potential" Biomass and Bloenergy, Volume
3, 1992.

There are a number of reasons why public sector consumption of compost is low. The primary
reason is lack of funds. Many state and local agencies, and parks in particular, are suffering from
severe budget cuts. One county parks maintenance supervisor pointed out that they do not have
" enough staff to mow the lawn, let alone apply compost. To the extent that it can replace or
substitute for other landscaping tasks, such as spraying for pesticides or watering, compost is
valuable. However, the compost must be applied manually, at least until more equipment is
- available. Also, it is much easier ‘to simply-spray herbicides. -In addition, the fact that many parks
are moving towards low-water xeriscape does not bode well for public compost use. : In many.
cases, parks departments are already producing and using small amounts of compost themselves
with their green waste. There are some one-time uses by public agencies that may result in more
extensive use of compost or mulch, such as new parks, golf courses, and reclamation. However,
compost use in daily maintenance is very limited, and is not likely to reach a significant level.

As discussed above, this model. may overstate the value of the material that composting is
replacing. Another factor which may drive down the price is transportation. It is not cost
effective to haul compost long distances. About 10 miles is the break-even ‘distanc_e for
transporting compost.'”> Caltrans pays less than $8 per ton for the compost, but their cost is about
$20 per ton when the transportation is included.’® To reduce costs, compost should be used to
the extent possible in applications near the source. Tradable credits may help facilitate this.

California Futures 6-13 .41026A-6.005




The analysis of this alternative does suggest some policies which could result in more high value
uses of compost. These options should probably be explored before a policy such as this is
implemented:

» Serious evaluation and application of compost in agriculture as a mulch, compost, or soil
amendment. There is unmanimous opinion among those in the composting field that

agricultural uses represent the primary market for compost. Here, quality, consistency, .
~ and convincing farmers that it is safe, even’ beneficial to use compost are crucial’
According to the Batelle study, the annual agricultural market in the U.S. for compost is

895 million cubic yards (446 million tons), and 21 million cubic yards (10.5 million tons)
in California. These figures are based only on agricultural land within 50 miles of a
major city.!” Current production of compost in the US is estimated at less than 9 million
tons a year. Appendix C examines agricultural compost market development in
California.

®  Use of compost for mine reclamation sites. This will not result.in significant use
statewide, but in some localized areas may represent a high demand.

L Mandated use of compost in new development projects. Permits for building and
development could require that the developer use some percentage of MSW generated
compost as a replacement for topsoil. Compost blended with topsoil is a viable and low
cost alternative to 100% topsoil. While maintenance use of compost is limited, one-time
application in new projects can provide a good market for compost. This policy could
allow trading of compost credits.

SUMMARY

While this policy has a net benefit in the cost-benefit model, there are a number of problems the
policy does not address that make it impractical. Unlike paper, compost is not a commodity that
public agencies use in large amounts. Other uses of compost, such as agriculture, mine
reclamation, and new developments represent-greater potential markets. Policies that encourage
~Or require compost use in these ‘areas should be addressed before this policy is considered. -

ENDNOTES

1. Note that compost is defined broadly for this analysis, to include mulch and other organic soil
amendments.

2. Gautam Naik, "Small companies reap harvest from food composting. " Wall Street Journal,
February 18, 1993.

4

3.-Adam Blackwell and Alicia Neering, "A database on composting facilities: a progress report.
Resource Recycling , December 1992, p.54-59.

California Futures . : _ 6-14 41026A-6.005

O



4. Personal communications with Richard Paine, Landscape Architect and Dan Pollack.,
" Maintenance Superintendent, District 3 Caltrans, February 1993, and "Progress Report:
Evaluation of Compost Use on Freeway Roadsides.” Caltrans, December 1992.

5. Hasties Sand & Gravel, February 1993.

6. Institute for Local Self Reliance (ILSR,) Beyond 40%,: Record Setting Recycling and
Composting. Programs, Washington DC 1991: .The United States. Conference of Mayors.- The
National Composting Program. promotional mjbrmanon Solid Waste Composting Council,
“SWCC Composting Facility Database:. A progress report.” Quarterly Newsletter of the Solid
Waste Composting Council, October 1992;. Adam Blackwell and Alicia Neering, "A database on
composting facilities: .a progress report."” Resource Recycling , December 1992, p.54-59; Steve
Apotheker, "The cost e_[fecuveness of yard debris recovery.”:Resource Recycling, April 1993
p.26;

7. Mark Wilhelmie, Scott Hyponex. February 1993, and Kathy Kellogg Johnson, Kellogg Supply,
February 1993 communication, Bill Schoenecker and Alex McConnell, "Composting yard waste
under cover and over air.”. Biocycle . January 1993, p.44-43.

8. The United States Conference of Mayors, The National Composting Program. promotional
information; Solid Waste Composting Council. "SWCC Composting Facility Database: A progress
report.” Quarterly Newsletter of the Solid Waste Composting Council, October 1992; . Adam
Blackwell and Alicia Neering, "A database on compostmg Jacilities: a progress report." Resource
Recycling . December 1992, p.54-39.

9. Institute for Local Self Reliance (ILSR,) Beyond 40%,: Record Setting Recycling and
Composting Programs. Washington DC ]991.

10. Bark. until the 1970s. was considered a waste. This perception was changed, largely due 10
efforts by Kellogg Supply. Understanding the lessons learned with bark in making the transition
Jrom waste to product may help ease this transition for yard waste Ioday

.. 11.'Bob Lagrasse, 'National Bark and Soil Producers Assocxanan February 1993 and Kalhy ¥

"Kellogg Johnson. Kellogg Supply, April 28, 1993.

12. Donald- Slivka, Thomas McClure. Ann Buhr and Ron Albrecht, "Compost: United States
Supply and Demand Potential,” Biomass and Bioenergy Vol 3 No. 3-4, 1992; other studies
examining use of compost include: Ronald Alexander and Rod Tyler, "Using Compost
Successfully," Lawn and Landscape Maintenance, November 1992, p.23; Biocycle, "Special
Report: Yard Waste Composting: The challenge of yard waste composting,” September 1992, p
30, and Robert C. LaGasse, "Marketing organic soil products,” Biocycle, March 1992, p.30.

13. Personal communication with Dan Pollack, Caltrans, February 1993.

14. Personal communications with Jay Kilbourn, RCS/BFI and Clyde Walton, Maine Department
of Transportation, February 1993.

California Futures 6-15 ( : | 41026A6,005




15. Personal communication with Steve Harriman, Sacramento County. California. February O
1993.

16.-Personal communication with Dan Pollack, February 1993.

17. Donald Slivka, Thomas-McClure,- Ann Buhr. and Ron Albrecht, "Compost: United States
Supply and Demand Potential," Biomass and Bioenergy Vol 3 No. 3-4. 1992. ‘

California Fi utures ] 6-16

41026A-6.005



Chapter 6

APPENDICES




A 1 Cost-Benatit Analysis tor Market Development Policies

Current Landfiii Price - 80% Procurrement of Compost by Public Agencies

|
1994
Clé'omumplion and Diversion
E

1995 1996 1997 1983 1909 2000 Tota!
stimated. Compos) Production {tons 1.783.887 2,128.924 2.485.17¢ 2852925 3.232.4080 3.624.075 4028070 20135517
Potentis) Public Agency Use {tons) .
Current Estimated Potential 40 000 40 680 41372 42075 42.790 43518 44287 204 692
Mid Rsnge Potenbail . $08.000 518.638 825419 534,354 643438 532673 582,089 3.742.58)3
High Range Potentiat 1.018.000 1,033.272 1.050.838 1.068,702 1.088.870 1.105.347 1124137 7.485.185
Price and Value of Materia)
Market Prices (of compost substitutes $/ton)
. N Low $5 5 35 $5 85 $5 8
Mig §7 - 7 14 $7 7 7 $7
Hgh 10 $10 $10 = 310 “ $10 $10 $10
Value of Materist Diverted -.'§ .
" Current-Low $200.000 $203 400 $208.058 $210374 $213951 $217.988 3221287 $1.473438
Mid-Mig, $3.556.000 $3616452 33677932 $3.740.457 $3.604 044 $3.000.713 $3.834.48¢ $26.198.079
Full-High \ $10.180.000 $10.332.720 $10.508.376 $10.687.010 $10.0688.808 $11.083.466 $11241375 $74851853
Costs
Collection and Composting Costs
Cost per ton Lk %80 $80 $80 $80 380 $20 80
Value of Avoided Land Digposal . '
‘JPer ton 82 E ) 384 388 ‘$08 82 389
Nel coliection and composting costs ($2) ($3) (34) ($5) (36) (38) $9)
Total Net Cost for colisction and composting
Low (380.000) L, (3122.040) {3105.486) ($210,374) {3256.741) (5348.141) (5396.316) ($1.581.099)
Mid {$1,016.000) {$1.549.903) (52.101.675) ($2.671,755) ($3.260.609) ($4.421,386) (3$5.058.619) ($20.079.952)
Migh {$2.032.000) {3$3.099.816) ($4.203.350) ($5.343,509) (36.521.219) (38.042.77%) ($10.117237) (340,159.905)
Cost of Use by Public Ag $iton ( lication) )
‘Low $2 2 2 52 2 52 2 ’
Mid b $4 4 4 ) $4 -$4
High 8 . $8 s6 $8 ] ]  J
Total addit. Cost 1o end-user {tota! application cost) R *
Low-High $240.000 $244.080 $240220 $252.449 $258.741 $261.105 $285.544 $1.768.148
M1g-Mid " $2,032.000 $2.066.544 $2.101.675 $2.137.404 $2173.740 $2210693 $2248275 $14.970.331.
High-Low $2.032.000 $2.086.544 $2.101.675 $2.137.404 $2173.740 $2210.693 $2.248275 $14.970,331
lJob tmpacts
Joba Created
Proguction and Apphication of Compost
Jobs at Current Application 15 15 16 16 18 10 7
Jobe at Mid Applicanon : " 194 197 200 204 207 2n
Jobe st High Apglication 381 87 4 L) 415 2
Califorma Multiplier 12 12 12 12 12 12 12
Muttiplier Jobs - Current 3 3 3 3 3 3 3
IMuliplier JoDs- Mid 38 39 39 40 41 [}) «
[Multiplier Jobs - Migh 78 bed 7% 80 82 (L] 84 -
Average Value of Jobs $25.000 $25.72% 204714 27.2% $20,029. $20841 $20.678
Net Value of-Jobs Created " .
i - ©otew' .. $75000 $70487 $82.138 505955 369951 .. $04.133 $08.510 -
B . Mig $952.500 $996.765 s10d3128 - $1.091.626 . $1142379° $1.195492: $1251074
Coe ' Wigh = $1905000 '$1,993.569 /$2008.256 . ' $2.483252 $2.204,758 . $2.390084 $2.502.148
Capital investment
Capital Investment in. Composting Present Value
Low $4 600,000 $4,800.000 $4.800000 ° $4.600,000 $4.500.000 $4.500,000 $4.800.000 $24.990.57¢
Mg $19200,000 $19.200.000 $19.200,000' $19.200,000 $19.200,000 $19.200,000 $19.200.000. $99.962.305
High $33.600,000 $33,800,000 '$33.800,000 $33.800,000 $33,000.000 $33,600.000 $383.600,000 $174.934.03¢
Administrative Costs
Public $1.980.000 $2,008.400 $2.1199%0 $220473 32292923 $2.534.840 $2.480.025 $15.480.057
Net Bensfit or (Cost) -
Low "($1 845.000) {$1.878.553) ($1.913.685) {$1.950479) {$1.989.021) ($1.985.683) (32.027.458) ($13.590.078)
Mig © $1.532.500 $2.058201 $2801,124 $3.181.700 $3.740.371 $4.890.258 $5.515873 $23.500.027
High $10.105.000 $11.321.161 $12.576.372 $13871.603 $15208,013 $17,001.889 $19.132.450 $99.900.538
Benefit (Cost) per ton diverted
Low ($48) ($48) (3486) . {546} ($48) (34¢) (546} (348)
g R ] “ $5 38 37 $9 $10 ]
Migh $10 $11 $12 $13 $14 $18 $17 $13
28-Apr-93
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Table 8-A.2 Cost-Benefit Analysis for Market Deveiopment Policles
Lower Value for Materlals - 80% Procurrement of Compost by Public Agencies

APX-06.001 -

6A-2

1964 1995 1896 1997 1998 1999 2000 Total
Consumption and Diversion
{Estimated Compost Production {tons 1.783.887 2,120,924 2485176 2852925 3.232.480 3.624.075 4,028,070 20135517
Potential-Pubhic Agency Use {tons)
Current Estimated Potential 40,000 40,680 41372 42075 42.790 43518 44257 204 092
Mid Range Potental B $08.000 516.638 525419 534.351 543435 552673 582.080 3.742.583
High Range Potentiai 1.016.000 1.033.272 1.050.838 1.088.702 1.086.870 1.105.347 1,124,137 7.485,185
Price and Value of Material
Market Prices (of compost substitutes $/ton) .
Low . 32 k>4 $2 $2 0 $2 $2
. Mid - $4 5 L ) $4. $4 34 4
* wigh ‘ $s’ ) 3. L ] 5 $5
Vaiue of Material Diverted -- § . . : .
Current-Low $80.000 $81.380 $82.743 $84.150 $85,580 $87.035 $88.515 $569,383
Mid-Mid $2.032.000 $2.086.544 $2,101.875 $2.137.404 $2173.740 $2210,693 $2.248275 $14970.331
Full-High $5.080.000 $5.166.360 $5.254.188 $5.343.509 $5.434.349 $5.526.733 $5.620.687 $37.425.827
Costs A
Collection and Composting Costs - . E
Cost.per ton o $80 $80 $80 $80 $00 $80 20
Vatue of Avoided Land Disposal
Per ton s78 $84 $91 $90 $108 $115 $12¢
Net coliection and composting costs $2 {$4) 311 {$18) ($268) {$3%5) (344)
Total Net Coast.tor collection and composting N
Low $80.000 ($162.720) ($455.087) ($757.348) ($1.112.544) (81.523,115) (31.947.325) ($5.878.139)
Mid $1.016.000 ($2.066.544) ($5.779.807) ($9.618.347) ($14.129.307) (519.343.565) (3$24.731.024) ($74.652.385)
High $2.032,000 ($4.133.088) ($11.559.214) ($19.236.834) (828,258 615) ($38,687,130) (3$49.462.049) ($149.304.729)
Cost'of Use by Public Agencies $/ton (App ]
Low $2 2 $2 ” 2 2
Mid $4 4 4 ] e 4 4
High 8 se se $8 $8 $8 ]
Total addit. Cost to end-user (total application cost)
Low-Migh $240.000 $244.080 $248229 $252449 $256.741 $261,105 $265.544 $1.768.140
- Mid-Mid $2.032.000 $2.066.544 $2.101.875 '$2.137.404 $2.173.740 $2210693 $2.248275 $1407030
High-Low $2.032.000 $2.086.544 $2.101.875 $2.137.404 $2.173.740 $2210.693 $2.248275 $14970.30
Job impacts °
Jobs Created
Proguction and Appiication of Compost
Jobs: at Current Apphication . 15 15 16 18 16 1. 17
Jobs at Mid Application 191 194 197 200 204 207 21t
Jobs st HiIgh Application . a4 »7 304 4 408 415 422
Cantornia Muitiphier 12 .12 12 12 12 12 12
Mulliplier Jobs - Current 3 3 3 3 3 3 3
IMultipier Jobs- Mid a8 39 1 40 .0 4 42
Jobs - High 76 n” 79 80 82 83 84
Aversge Vaiue of Jobs $25.000 28728 $20.479 $27236 $28.0290 $20044 $20678
Net Value of Jobs Crested : A L . . )
PR S Low $75.000 $70 487 - 362.136 $85955 . $80.08% $94,133 $98.510 $604.172
M@ 3952500 s990.785 ' $1.043.128 31081626 ©TT $1.142379 $1.195492° $1.251.07¢ $7.672904
High $1.905.000 $1.093.569 $2.086.256 $2.183,252 $2204758 $2.390,904 .$2.502,148 $15.345 968
Capital iInvestment
jcapitat .Invnvn.nl in Compoeting . . Present Valuve
Low $4,800.000 $4.800.000 $4 800000 $4 800.000 $4.500.000 $4.800,000 $4.800.000 $24.990.576
Mig . $19.200,000 $19.200.000 $19.200,000 $19.200.000 $19.200.000 $19.200,000 $19.200,000 $99.962.305
Hign $33.600.000 $33.500,000 $33.800.000 $33.800,000 $33,600.000 $33,600,000 $33.600.000 $174.934 034
Administrative Costs
Pubhic $1,960,000 ' $2038.400 $2.119938 $2204.733 $2292923 $2.384.640 $2.430.025 $15.480.657
Neot Benefit or (Cost) -
Low ($2.125.000) (3$1.950.013) {$1.748.199) {$1.529.730) ($1.2081.588) (3941 ¢81) {$611.220) {$10.177.112)
Mig  ° ($2.023.500) $1.024920 $4.702.799 $8.505.210 $120768.764 $16.154,417 $23,502,073 386,044,691
- High $961.000 $7.188073 $14878.047 $22.421,258 $31.511,080 $42,000,514 $52.850.504 $171.625.538
1Benefit or (Cost) per ton diverted
Low {$53) (348) ($42) {338) ($20) ($22) ($14) - (335)|
Mid | ($4) $2 39 $1e $24 $33 $42 $18
High $1 $7 $14 $21 $20 338 $47 $23
28-Apr-93



incraased Mulliplier ~ B0% Procurrement of Composi by Public Agencies

\§ -, Tabis 6-A.3 Cost-Benefit Anaiysis for Markel Deveiopment Policies
e 1994 . 1985 1998 1997 L ) 1908 2000 Totat

|Con|u mption and Diversion

Est & < £y {tons 1.783 887 2.128.924 2485178 20852925 ’ 3.232.480 3.824.075 . 6028070 20435817
Patential Public Agency Use {lons) ' )
Lureent Esimated Potenlial 40 000 408580 41,372 42078 42,780 43818 44 287 T4 892
#4id Renge Potentg! N 508.000 418638 535419 $34.351 543.435 852873 582068 3.742.983
High Range Potential 1.016.000 1.033.372 1.050.838 1.088.702 1.08887¢ 1,908,347 1,924,937 7 485 185,
Price and Yelus of Material
Marke! Prices (of compost eubstitutes $/1on) . =
Low $5 $5 5 85 ‘85 ] $8
. W ) $7 $7 87, . $7 | . b $7
ot " . wigh - $10 - $10 : ‘90 Y T I 71 S $10 $10
"tvaiue of Matenial Divertsd - § . . . . :
Current-lLow $200.000 $203.400 $208.058 " $210378 ‘$21398% $217.588 $p21387 ° $1473458
Mid-Mid $3.556.000 $3.616.452 $3677.932 $3.740.457 $3.804.064 $3.866.7143 $3.034.48y $26.180.079
Full-digh $90,180.000 $10.332.730 $10.508.378 . $10887.019 $10.868 808 $11.053.486 $11.241,375 $76 831 853
Coste
Cotiection and Composting Casta © .
Cowt par ton L §80 - $80 . %80 B0 $80 $80
Valus of Aveided Land Disposal
Per ton $78 -4 4 $98 . $108 $148 $124
Mel solischion Gnd coMPOSLNg coBls $2 {$4) KL 201 {348y {528 {835 {$44)
Total Net Cost for cotiechion snd compoeting -
Low $80.000 1$162.720) (3433087} {5737 348) {$1.112.544) {$9.528.915) $1.647,325) {85.878.139)
whd' $1.016.000 1$2.068.544) ($5.770.807) {59.88.347) 544,328 307) {$18.343.585) (524,734 0241 ($74.852.38%)
High $2.032000 {$4.933.088) {$11.558.244) ($19.238 834} ($26.256.815) (338,687,930} {549.682.048) {$948.304.720)
Cost.of Use-by Public Ag $ian L& y
Low 2 -3 $2 %2 2 $2
g $4 4 -84 k] 3 $ $e
Hign 58 1] 8 -] %8
Toisl addit. Cost to end-user itotal epphicaiion cost)
Low.#Migh B $240.000 $244 080 $248228 $252.449 $258.741 $284.90% $265.544 $1.788.148
Wig-Msd .$2.032000 $2.086.544 $2.101.875 $2.137.404 $2.973.740 $2210883 $2.348275 $14970.33¢
High-Low $2.022000 $2.086 544 $2.101.875 $2.137.404 $2.173.740 52210803 $2248275 $14870.309
Jeb impacte R
Jobs Created -
P and A ef ¢ .
Jobes st Current Applicslion 15 1% 18 - 986 8 48 47
Jebs gt Ahid Apphication %9 184 187 200 204 Tor Fall
Liobs 8t Migh Apphication 38¢ 87 304 a0 L) 448 &
Calitorma Mullipiier 14 s4 14 14 14 t4 14
tMulliplhier Jobs - Current . & L] ‘8 ] 7 7
Multipher Jobe. &g 78 7 7% -] 82 83 84
Baullipner Jobe - High 182 188 138 180 183 188 169
Average Value of Jobs §28.000 §28735 $28.474 27238 $mmme . $ama4s Sageve
Het Value of Jops Createl ; ; L s L. o . N . R o .
I Tt Lew t, | $450.000 Sis897e. - $1&a272 C " < $tfeeve’ | $179.902 $188.208"° $197,020 $1200.344
s o Wi - $18050000 - ° $TRE356. © S2.080256 . 52483352 . . . 228479 ' $2.300.084 $2.502,948 . $15.345.968
High $3.810.000 83987138 $4.172542 i 386 508 $4 589517 T BATB1067 $5.004 205 $30.864,935
Capital investment
Capitel investmant in Compesting . . . . . : Pressnt Valus
- : Low 24800000 $4 800,000 $4 800,000 | 84 850000 34800000 B4 800,000 $4.800,000 . $24.900.576
Mg $15 200,000 $19.300.000 $99.200,000 $18.200.000 $99.200,000 . $99.200.000 $10200,000 $20.982.305
High. $32.600.000 $33 500,000 $35.500,000 $33.8400.000 $35.800.000 - 33,800,000 * $95.800,000 $174.934 084
Adminietrative Conts : ' .
Public $1.980.000 $2.038.400 $2.1100%8 $2.204.733 2292093 $2.386.840 400028 $15.480.857
Het Banetit or (Cust) - .
B Low ($1.930.600) {$1.759.388) {51.561.068) {$1.317.854 1$1.043.267) {$746.775) {8379 938) {88 688 668}/
airg $453.000 $3571.82% $7.322.184 $11,999.888 $15,751.448 $21007.929 $26.430,353 $85.745.423
igh $7 948,000 $14.348,002 $22.018.494 $29.648.020 $38.230,187 $49.927.231 $80.870.4%8 $224.387 330
Banefit or (Cosl) per ion diveried
Low {548) {543} {337 {331) {528) {%18) £ )] ) {$29)
tig 3 $7 $4 ’ B - 526 $38 $47 . - 23
High $8. . $14 $24 8 $38 $45 5 $54 $30
28-Ap7-83 ) -
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Tabie 6.A.4 Cost-Benefit Anaiysis tor Market Development Policles

6A-4

. Reduced Use Levels -- 80% Procurr ot C t by Pubiic Ag )
1994 1895 1996 1997 1998 1999 2000 Total
Consumption and Diversion
Estimated Compost Production {lons 1.783.887 2120924 2485176 2852925 3.232.480 3624075 4,028,070 20,135 817
Potential Public Agency Use (tons)
Current Estimated Potentia) 40 000 40.630 41372 42075 42790 43.510 44257 294,892,
Mi0 Range Potental 100.000 '101.700 103.429 105.187. 108975 100.794 1106843 136.729
High Range Potential 500.000 508,500 $17.145 $25.938 534,877 543970 353217 36836844
Price and Value of Material
Market Prices (of compost substitutes $/ton)
Low 35 5 . -85 - 55 35 .$5 35
Come $7 $7 I LT $7 X 57 $?
High : " s10 s . %10 $10° $i0 $10 $10
Valve of Material Diverted -- §
Current-Low $200.000 $203.400 $206.658 $210.374 $213.951 $217.588 $221207 $1473458
Mid-Mid $700.000 $711.900 $724.002 $738.310 $748028 3781558 $774.504 $5.187.402
Full-Hign $5.000.000 $5.085.000 $5.171.445 $5.250.360 $5.348.769 $5.439.008 $5.53247) $36.036. 444
Coste
‘ICoiiecon ans Composting Costs
Cost per-ton $80 $80 $80 $80 $80 $80 380
Value of Avotaed Lang Disposal
Per ton T8 ) $901 398 $106 $118 $12¢
Net callection and composting costs $2 ($4) ($11) (318) {$26) {$35) ($44)
Total Net Coat for coliection and composting .
Low $80.000 {$162.720) {$455.087) {3757.348) 1$1.112.544) ($1,523.115) {$1,947.325) ($5.870.139)
Mid $200.000 ($406.800) ($1.137.718) {$1.093.389) {$2.781.380) ($3.807.780) (34,688.312) {$14.695.347),
Hign $1.000.000 {$2.034.000) ($5.688.580) ($9.466.847) ($13.908.789) ($19.038.942) ($24.341.559) ($73.478.737)
Cost.of Use by Pubtic Agyonuu $i/ton (Apphcation)
Low $2 $2 $2 $2 ” $2
Mg - ) 4 4 $4 4 $4
High L 36 se ] $6 $8 L
Total agait, Cost to end-user (total application. coet)
Low-High $240.000 $244.080 $248229 \ $252449 $256.741 $281.105 $265.544 $1.788.149
Mid-Mia $400.000 $406 800 $413.718 $420.7489 $427.901 $435.176 $442574 $2.940.915
Hign-Low $1.000.000 '$1.017.000 $1.034.289 $1.051872 $1.069.754 $1.087.940 $1.106.435 $7.357.208
Job impacts
Jope Created
Produchion and Apphication of Compost
Jobs at Current Application 15 15 16 16 1% 18 7
Jobe st Mig Appiication . 38 3 " % @0 K1l 4
Jobs st High Application 103 19 194 197 201 204 207
Calhifornia Multiphier 12 12 12 12 12 12 12
Multiplier Jobs - Current ) 3 3 3 3 3 3 : 3
Multiphiet Jobs- Mid L [) 1) [ 8 8 [
Multiplhier Jabs - Migh ) - 38 38 k] 39 40 @ 41
‘laversge velue of Jobs | | . $2%.000 © s28728 320471 $2723%0 -+ .. _ $28.029 $28.841 $2067¢
Net Vaius of Jobs Created . ’ R R e . . L
’ tow $75.000 $78.487 $62,138 $85955. $09.951 $94133 $90.510° . 3604172
Mig $187.500 $196217 $205.340 © $214.887 $224 870 $23533 $248274 $1.510430
Migh $237.500 $981.087 $1.026.70% $1.074.435 $1.124.309 . $1.170005 1231372 $7.552,140
Capital'investiment
Capital investnent:in Compasting Present Value
Low $4 800,000 $4.800.000 $4.800.000 $4.800.000 $4.800.000 $4,800.000 $4 500,000 $24.900.57¢
Mid $19.200.000 $19.200.000 $19.200.000 $19.200,000 $19.200.000 $19.200.000 $19.200,000 $99.962,305
High $33.800,000 $33.600.000 $33,8600,000 $33.800.000 $32.800.000 $33,600.000 $32.600,000 $174934.034
Administrative Costs
Pubhic $1.960,000 $2.038.400 $2.110.938 $2204733 3229293 $2384840 $2.480025 $15.480.657
Net Benefit or (Cost)
Low {$2.005,000) $1.837.873) ($1.624,084) ($1.403.508) ($1.133.218) {$810,000) ($470.4408) ($9.293,038)
Mid ($1.672.500) ($1.130.263) ($466.591) $216.005 $1.034.241 $1.004.084 $2.966.491 $2.935.307
High $1.977.500 $5.048 0687 $8.732510. $12544.037 $17.017.280 $22.182.72¢ $27.510.644 $95.017,504
Benefit or (Cosl) per ton diverted
Low (350) (345) ($39) (333 ($26) $19) $11) ($32)
Mid ' N ($11) ($5) $2 $10 $18 44 L ]
High $4 $10 $17 $24 $32 $41 $50 $26
28-Apr-93
APX-06.001 - -



¥

‘Tabie 6-4.5 Cost-Benefit Anaiysis for tarket Devetopment Policies

Low Yelue and Reduced Use Levels - 80% Procurrement of Compost by Publie Agencies

H : 1994,
e «;m.umption ang Divarsion

1995 19608 1987 1942 1989 Ho0 Tota
Estimatsd Compost Production {tans 1.783.887 2.928.924 2485178 2852925 3.232.480 3.624.075 4.028.070 20.135.5¢7
Potential Public Agency Ues (lons)
Current Estimated Potentisl 40 000 40 880 41372 42075 42.780 43 518 44257 284 8682
uid Range Potenbal 100000 101,760 103 428 105,987 106675 $08.784 110843 738,728,
righ Range Poteniiat 530.000 5086500 517,145 525938 534877 243870 553297 3683844
Price and Yalue of Matarial
Market Prices (of compost SubBltIRs $iton) .
tew 52 52 52 $2 2 $2 $2
Mg B4 . %4 $< $e $4 %4 T % "
High . 85 % - 8% $5 %8 $5 §3
Vaive of Materal Diverted - § .
Current-Low $80.000 $81.380 $82.743 $84 150 $85.580 $87.035 ‘”B,S!S $589.383
Sdrdoblig $400.000 $408.800 $413.718 $420.749 $427.80% $435.178 5442574 $2.846915
FulioMigh $2.500000 $2.542.500 $2.58872% &2 020000 $2.874.304 $2.719.848 $2.786.088 $18 418222
Costs .
Coliechion and Composting Cosle . .
Coet per ton ; $80 $80 30 80 80 $80 B0
Vaiue of Avoided Land Disposal - -
Per ton $7e 584 " g8t 98’ $108 $115 $124
Het colisclion and componting cosls 52 {54) (%14 {$18) (%as) (%35) {$44)
Tatat Net Chet for collachon gnd composting '
Low $80.000 {$182.720) {$455.087) ($787.348) {$1.112.544) {$1.923,14%) {$1.947.325) (55878.138)
Mid $200000 {$406.800) {$1.137.718) {$1.893.36m {$2.781,360} {$3.807.788; {$4.888,312) {394,805 347),
High $1.000000 | (82.034.000) {55 888 590) . {39 488.847) {$12.806.789) {$19.038.042) {824,341 559 (573,478,737
Cost of Use by Public Ag $iton (Appt )
Low $2 2 $2 $2 $2 $2 g -
W ’ $4 $4 %4 $4 $4 §4 B4
Hagh %8 $6 ] 8 %8 88 ]
Totel agdil. Cost 1o end-user (toisl applicalion cosl) . .
Low- High $240.000 $244 080 $243228 $252 449 256741 $261.105 5265544 $1.768,148
B} bhid-Rid $400.000 $408.800 $413.798 $420,748 $427 501 5435178 5442874 $2.088 915
\ High-Low $1.000.000 $1.017.000 $1 034,289 $1081872 $1.089.754 $1.087.940 $1.106.433 $7.387.289
«lib tmpacts
Jope Created
Pr and A af & &
Jobs 8t Current Apphicalion 15 1% 16 18 i 48 37
Jobe at Mid Applicslion 38 38 38 » 40 41 41
Jobe 81 Migh Apphcsion 188 % 84 157 0 0L 114
Catiforma Multphier 12 12 12 1.2 1.2 1.2 12
Mulupher Jebs - Current 3 - 3 3 3 3 3 3
Muitipher Jobe- Mid ] ] ] L] L] 8 L]
futliptier Jobs - High 38 38 39 w 40 49 &1
Average Yalue of Jobs $28.000 $28.725 $20471 nrase Rooe S20841 20878
Mot Vailue of Jobs Created . L. .
. Ctew | 875000 878487 | $82.136 . $85.955 880051 $94.133 $98.810 $604.172 | -
aid $187,500 $196.217 $205340 3214887 .$228878, $235.333 $248.278 . $1.840.430
High . $937.500 2991087 somer0e $1.O74435 $1.124.388 Srireses $1231302 §7.852.140
Capitsl invesiment
- Camisl investment in Composting Prasent Value
. Low -$4 860,000 $4 800000 $4.200000 $4 800.000 $4 500 000 $4 200000 $4 800,000 $24.900.57¢
Mg $19.200 000 $19.200.000 $1e200.000 $18.200.000 $ie200000 $19200.000 $12.200,000 $09.962.30%
High Fas a0t 000 $33.800,000 33,800,000 $33600.000 $33.600000 - $33.800.000 $33.600,000 $174,934.03¢
Admenistrative Coate
. Public $4,960,000 $2.058.400 52340938 $2.204.733 92202973 $2.384840 $2.480025 $15.480.857
Het Bensfit or {Cosi)
Low T+ '(52.125.000) (51.859.913) ($4.740.199) . {31.520.730) (51201 588) (5941.401) (5611,220) ($10.977.312)
(1] {$1.872.500) {$1.435,383) {Er78 878 {398,477} §713.345 $1.858482 $2.834.561 $725420
High {$522.500) $2.502.187 $6.148 708 $9.894.357 $94.342.805 $10482.877 $24.752 558 $78.590.182
Benafit or {Cosl) per ton diverted . .
Low {§53) {$48) 1342; {838) {$29) (822) (814} {835)
Sed {$20) ($14) ($8) 31 $7 §35 $24 $4
High (811 35 842 $i8 $27 $38 $45 $21
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Tabie 6-A.8 ;ost-aonom Anaslysis for Market Deveiopment Policies
Higher Cost to Compost ~ 80% Procurrement of Compost by Pubdlic Agencies

APX-06.001

6A-6

1984 1095 1996 1997 199¢ 1999 2000 Total
Consumption and Diversion .
Estimated Compost Production (tons 1,783,887 2.128.924 2485178 2.852,92% 3.232.480 3.824.078 4.020.070 20.135.517
Potential Public Agency Use (tons)
Current Estimated Potential 40.000 40,880 41372 42075 42790 43518 44287 204,692
Mid Range Potental 508.000 518838 525419 534.351 543435 852073 562,089 3.742,58Y
High Range Potential 1.016.000 1.033.272 1.050.838 1.068.702 1.086.870 1.105.347 1,124,137 7.485.165
Price and Vaiue of Material
Market Prices {0f compost sudstitutes S/ton)
[Low $5 . ) $S . 85 .35 $5 R
Mid . $7 37 s7 K 1 7 7. ;28
- Migh $10 . $10 . $10 $10 $10 $10 %10
Value of Material Diverted -- $ L. -
Current-Low $200.000 $203.400 $206 858 $210.374 $213.951 $217.588 $221.207 $1.473.458
Mig-Mia $3,556.000 $3.616.452 $3.677932 $3.740457 $3.804004 $3888.713 3034401 $26.180.079
Full-High $10,160.000 $10.332.720 $10.506,376 $10687.019 $10068.6882 $11.053 488 $11241.37% $74.651.653
Costs
Collection and Composting Coats
Cost per ton $100 $100 $100 $100 $100 $100 $100
Value of Avoided Land Disposai
Per ton 370 S04 $81 598 $108 s $124
Net coliection and composting costs $22 $16 39 $2 {$8) ($15) ($24)
Total Net Cost for collection and compoating
Low - -$880.000 $650.880 $372344 $84.150 (8256.741) ($652.764) $1082177) $15.692
Mid $11.176.000 $8.266.176 $4.720.769 $1.088.702 {$3.260.609) ($8.200.099) {$13.489.650) 3199288
High $22.352.000 $16.532.362 $0.457.539 $2.137.404 ($6.521.219) ($16.580.199) {$26.979.299) $390.377
Cost of Use by Public Agencies $/ton (Application)
. Low $2 2 $2 $2 2 $2 2
Mid $4 ) $4 $4 $4 “ $4
High $6 % . s8 8 $e -] ]
Total addit Cost to ena-user (total applcanon cost)
Low-High $240.000 $244.080 - $24822% $252.449 $256.741 $261.105 $265.544 $1.768.149
Mid-Mid $2.032.000 $2.066.544 $2.101.875 $2.137.404 $2.173.740 $2210.693 $2.248275 $14.970.331
High-Low $2.032.000 $2.066.544 $2.101875 $2,137 404 $2.173.740 $2210.693 $224827% $14.970,331
-{dob Impacts
Jope Crested
Procuction and Apphication of Compos!
Jobs at.Current Application 15 15 18 16 18 18 17
Jobs at Mid Application 191 194 197 200 204 207 n
Jobs at High Application 31 »n? 304 40 408 @S a2
Catifornia Multiplier 12 12 12 12 12 12 12
Multtiphier Jobs - Current 3 3 3 3 3 3 3
Jobs- Mig k. 39 39 4 4 4 42
Mulhipiier Jobs - High ’ 76 n ki) 80 82 a3 84
Average Value of Jobe . . $25.000 $25.725 - B ‘&_6.47.1: . Saram - 920,009 $28841 $20678
Net Value of Jobs Created AN . o " ' Lo . - -
’ o © Low- . $75.000 $76487 $32.138 $85.955 . 3089951 59433 $98.510 $604.172
Mg $852.500 $906.785 $1.043.128 $1.091626 . - $1.142379 $1.995492 $1251074 $7.672504
Migh $1.905.000 $1.993 509 $2.086.258 $2.183252 $22847%8 $2.390.984 $2,502,148 $15.345.960
Capital Investment
Capital Investment «n Composting Present Value
Low $4 800.000 $4.600.000 $4.800.000 $4.200.000 $4.800,000 $4.500,000 $4.800,000 $24.900.57¢
Mg $19.200.000 $19.200.000 $19.200.000 $19.200.000 $19.200,000 $19.200.000 $19.200,000 $99.962.305
High $33.600.000 $39.800,000 $33.800.000 $33.800.000 $33.600.000 $33.600.000 $33.600.000 $174.034.054
Administrative Costs
Public $1.960,000 $2.088.400 $2.11993¢ $22047% $22028 $2.384 840 $2.480025% $15.480.657
Nat Benefit or (Cost)
Low {$2.605.000) ($2.651.473) ($2.451.518) {$2.245.003) ($1.989.021) {$1.681,280) ($1.363.508) ($15.106 889)
Mid {$10.659.500) {$7.757.083) {84 .229.321) ($578.756) $3.740.371 $0.758.971 $13.048.904 $3220.780
High ($14.279.000) ($8.311.007) ($1.084.517) $8.390.730 $15202.013 $25.420.315 $35994.522 $50.340.056
[Bensfit or (Cost) per ton avertad .
Low ($70) (385} 389) {$53) (348) ($39) ($31) (352)
Mid {$21) {$15) ($8) $1) $7 318 $28 s
Migh ($14) {38) ($1) 3 314 $23 $32 $8
28-Apr-93 *



CHAPTER 7
40% RECYCLED CONTENT IN PLASTIC INDUSTRIAL
CONTAINERS (PAILS, CRATES, DRUMS, CASES, AND
PALLETS) WITH AND WITHOUT TRADING CREDITS

INTRODUCTION

Under this policy, plastic.industrial containers such as pails, crates, drums, cases, and pallets sold
in California would be required to contain at least 40% recycled content. Because most of these
containers are made of HDPE, the policy would develop markets for HDPE milk jugs and other
containers collected in the state. These containers are being collected in increasing numbers, but’
markets are scarce. This policy could provide markets for up to 26% of the HDPE generated in
the state. Even at the lowest level, the policy would providé markets for 13% of the HDPE
generated, three txmes more than is currently collected.

The existing level of enthusiasm for and use of secondary materials in plastic containers varies
widely among firms? Some firms have invested in _equipment and technology that allows them
to use high levels of post-consumer plastic. In many cases, the use of customer regrind -- old
milk crates from dairies, for example -- is standard procedure, and allows even higher levels of
"post-consumer” plastic. One Florida firm invested in equipment to allow them to use secondary
plastics in their chlorine bottles and nursery containers in the 1970's when the energy crisis
eliminated supplies of some plastic resins. -Other manufacturers do not or cannot use post- -
consumer HDPE, citing FDA regulations, performance of packaging, and cleanliness as reasons.

HIGHLIGHTS OF THE ANALYSIS

L] This policy results in a cost per ton of between $733 and $951 per ton diverted. This high
cost is primarily due 10 the cost of recycling plastic.

®  The toial net cost of the policy over the seven years of lhe analysis ranges from $527 million
to $609 million.

] The diversion impacts of this policy are minimal, contributing to only a tenth of a percent of
. ./AB 939 diversion. However, the pOIICV will create markel.v for much of the HDPE Ihat is
collecled at curbsxde . S ‘ . .

a While it will create over 1,000 collection and processing jobs, because of the net cost to the
state, the policy will result about 75 new jobs net. The annual cost per job is extremely high
-- over 31 million. .

n If the cost of recycling plastic could be reduced from its current high levels rto about $200
per ton, this policy would result in a net benefit rather than a net cost.

WASTE GENERATION AND DIVERSION

Table 7-1 provides estimates of generation and diversion of HDPE containers through: 2000.
HDPE containers are only 0.6% by weight of California's wastestream. Thus, policies that are
directed at HDPE will not have a significant impact on diversion. If HDPE diversion increases
to 15%, as assumed, 27,440 tons will be diverted in 2000. Assuming that the HDPE diverted by
-the policy is in addition to that already being diverted, (a best-case scenario), a total of 66,319
tons of HDPE wnll be diverted in 2000, 26% of the HDPE and 0.15% of the total wastestream

"
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Tabla7.1. Waste Generation Data for Plastic Contatners (non PET)

Tons of Waste 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
SRRE 279,000 276,210 .273.448 270,713 268,006 265,326 262,673 260,046 257,446 254,871 252,323
EPA/Franklin 290,400 287,496 . 284.621] 281,775 278,957 276,168 273,406 270,672 __ 267,965 265,285 262,633
Aggregate 284,700 281,853 279,034 276,244 273,482 270,747 268,039 265,359 262,705 260,078 257,418
Basallne Diverslon _ 11,673 14,656 . 11,579 20,442 23,246 25,992 28,680 31,312 33,889) 36,411 38,879
% Dlverslon 4% 5% 6% 1% 9% 10%. 11% 12% 13% 14% 15%
Policy Diversion 0 0 -0 0 18,284 19,564 20,934 22,399 23,967 25,645 27.440
Total Diversion 11,673 14,656 " 17,579 20,442 41,530 45,556 © 49614 53.711 57,858 62,056 66319
_ }% HDPE Diversion 4% 5% 8% 1% 15% 17% ] 19% 20% 22% 24% 26%
% Total Diversion 0.03% 0.03% . 0.04% 0.04% 0.09% | 0.09% 0.10% 0.11% 0.11% 0.12% 0.12%




O THE COST BENEFIT. MODEL

The results ‘of the cost-benefit model fdr this policy show a.net cost of between $69 million and
$95 million annually between 1994 and 2000. The total cost in that seven vear period ranges

- from $527 million to $609 million. Based on the tonnage, this represents a cost of between $733
and $951 per ton of HDPE diverted. The cost of the policy is primarilv due to the high cost of
collecting and recycling HDPE. The cost, $750 per ton, far outweighs any of the benefits accrued
through the-value of the material or new jobs and economic activity. The cost of recycling also
is far greater than the avoided land disposal cost of. $78 to $124 per ton. This cost does not take
into account the full environmental cost of landﬁllmg However, even the most ambitious
estimates of environmental costs come nowhere near $750 per ton.?

__Chart 7.2 ANNUAL BENEFIT OR (COST) PER TON: 40% R/C INDUSTRIAL CONTAINERS
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Table 7.2. Cost-Benafit Analysis for Market Development Policies
40% Recycled Content in Plastic Industrial Containers

1994 1895 1996 1997 1898 1999 2000 Tota
Consumption and Diversion . .
CA Consumption ({tons})  ~ 227.782 234.045 240480 247,092 253.886 280.887 268.040
Diversion resulting from Policy (tons)
tow 72.890 74.894 -76.954 79.070 81.244 83477 85773 854302
M 91.113 93.618 96.182 98.837 101.555 104.347 107,218 692877
High 109.338 112:342 1915.430 148,804 121,885 125.218 128.6%9 831,452
Price and Vaiue of Material i
IMarket Prices (paid by end-usars $/ton) . . o . :
i Low ~$120 $120 ~$120 $120 $120 $120 ° $120
Mid $140 $140 $40 » 3140 $140 $140 $140
High $160 $160 $180 $160 $160 $160 $180
Value of Material Diverted -- $
Low-Low $8.746.821 $8.987,322 $9.234 436 $6.488.345 $9.749.235 $10.017.208 $10.282.732 $66.516.188
Mid-Mid $12.755.780 $13:106.511 $13.468,888 $13.837.169 $14.217.834 $14.808.560 $15.010.234 $87.002.774
High-High  $17.493.842 $17.974 644 $18.468.672 $18.976.688 $19.458 489 $20.034.506 $20.585.464 $133.032.378
Costs
Collection and Recycling Coats .
Cost per ton $750 $750 $780 $780 $750 $750 $750
Value of Avoided Land Dispossi .
Per ton $7e $84 $01 $98 $108 $118 $124
Net colisction:and recyciing costs $672 sees $859 $852 $6844 $63% $826
Total Net Cost for collection and recycling
Low $48.982.198 $50.329.003 $51.712.841 $53.134.730 '$54.505.714 $56.096.8689 $57.639.300 $372.490652
M $61.227.745 $62.911.254 $64.841,052 $66.418.412 $68.244.642 $70.121.086 $72.049.124 $465.813.315
High $73.473.294 $75.403.508 $77.569.282 $70.702.004 $81,893,571 $84.145.303 $86.458.040 $558.735.978
Cost of Use by End-User $/ton -
Low $28 $27 $27 $20 $25 $24 324
M $72 $74 389 $87 $es $83 $62
High $102 $99 $07 $54 $92 s8¢0 $87
|Totat addit. Cost to ena-user
Low-High $2.040.789 $2.040.769 $2.040.788 $2.040.769 '$2.040.769 $2.040.789 $2.040,789 $14.285.385
Mid-Mid $6.602.489 $6.802.489 $6.602.489 $6.602.488 $6.802.488 $6.602 489 $6.602.489 $46.217.422
High-Low $7.442.808 $7.442808 $7.442.808 $7.442.808 $7.442.808 $7.442.808 $7.442.808 $52.009.639 |
Job impacts
Jobs Created {Mid) i 769 701 812 838 888 881 908
CA Multipiser 14 14 NI X Y 14 1.4 1.4 1.4
Tolal Jobs Created 1.077 1,107 1.137 1.1688 1.20% 1.234 1.268
Jobs Lost, all industries 1.003 1.021 1.039 1.087 1.07% 1.0938 .11
" {Net Jobe Gained o 7a 88 08 L 112, 126, 141 156
Adjusted Jobs Loss (indirect) .. -8es S {19 . 714 T a8 732 744 749
Average Value of Jobs : $30.000 $30.870 - " $94.765 $32 688 $33.834 $34.610 $35.013 R
Net Vsiue of Jobs Created ($20.862.138) ($21.752.402) ($22.873.892) ($23.627.179) (324.612,120)  ($25.628.844) ($26.877.228) (3$165.633.903)

[Capital Investment
Capia! Invesiment by Industry

$2.040.769

R Low $2,040.769 $2.040.769 $2.040.769 $2.040,788 $2.040.789 $2.040,788 $10.625.000
Mid $6.802.489 $8,002.489 $8.602.480 $6.802.489 $6.802,489 $8.802.489 $6.602.489 $34.375.000
High $11.184.208 $11,164.208 $11.164.208 $11,164,208 $11,164.208 511.104.2‘08 $11.164.208 $88.125.000
Administrative Costs
- Rubic $105.000 $108.04% $111.178 $114 402 $117.720 $121,134 $124 047 $802.127
Private $350.000 $3680.150 $370.504 $381.342 $302,400 $403,780 $415.400 $2.6873.756

Net Benefit or (Cost)
Low (368.005.319)
® Mid  ($78.391.592)
High ($78.337.580)

Benefit or {Cost) per ton diverted

{$71.005.084)
($78.627.829)
($81.780.227)

($73.0768.97€)
($80.932.420)
(384.296.924)

($75.212,113)
{383.208.8%4)
($86.889.087)

($77.4114.525)
(385.731.738)
(389.588.111)

($79.876,134)
1388.200.77Y)
($92.305.234)

($82.008,738)
{$90.858.744)

($95.131,819)

($527.383.800)
{3584.137.749)
($609.298.774)

Low ($847) ($948) ($950) ($951) (3953) ($954) (3956) {3951y
M ($838) {3840) (3841) ($843) {$844) ($848) (3847) (3643),
High (3728) ($728) (3730} ($733) ($738) ($737) ($7389) ($733);
30-Apr-93 - :
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SENSITIVITY ANALYSIS
"Because the net cost of this policy is driven by the high cost of recycling, we: focus the sensitivity
analysis on the impact of reducing the cost of recycling. Table 7-4 and Chart 7-4 lllustrate these
‘xmpacts The full tables are in the Appendix to this chapter.

Table 7.4 40% Recycled Content in Plastic
Industrial Containers - Sensifivity Analysis

ILow IMid " |High
40% Recycled Content - Baseline Scenario (Table 7.2)
Total Net Benefit (Cost) (Million §) | ($527)] ($584) ($609)
1996 Net Benefit (Cost) (Mllion $) | ($73)] ($80) ($84)
Benefit (Cost) per ton ($/ton) . - (3951)] ($843) ($733)

Reduced Cost of Recycling - $500 per ton (Table 7-A.1)

Total Net Benefit (Cost) (Million $) i ($266)| ($288) ($278)
1996 Net Benefit (Cost) (Mlllion §) ($37) ($40) ($38)]
Benefit (Cost) per ton ($/ton) T . (8479) (8415) ($335)

Reduced Cost of Recycling- $225 per ton (Table 7-A.2)

Total Net Benefit (Cost) (Million §) T $6 | $22 | $70
1996 Net Benefit (Cost) (Million $) $0.32 i 83 $9
Benefit (Cost) per ton ($/ton) é $11 | - $32 | $84

.| |without Job Loss (Table 7-A.3) ! o | .
‘| |Totai Net Benefit (Cost) (Million.8)- <~ - - ($285)! -~ _ (8341)! .. ~ ($366)

1996 Net Benefit (Cost) (Mlllion §) ¢ ($40)]  ($48) ($51)]
Benefit (Cost) per ton ($/ton) ($514)! ($493) ($441)]

If the cost of recycling plastic is reduced to $500 per ton, the policy will still result in a net cost
of $300 to $500 per ton diverted. However, when ‘the cost of recycling is reduced to $225, the
policy results in a net benefit. Thus, it is not until plastic recycling costs are reduced to the low
$200-per-ton range that this policy could result in a net benefit.

For companson, we also ran the model without including the loss of jobs that would result due
to the net cost of the policy. In this case there is still a large net cost, although it is $300 to $400
per ton less than when the full job loss is included. :

California Futures ) 7-6 41026A-7.006
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Consumptton and diversion of this policy is low compared to most of the others being review ed
This is in part a result of the low density of plastic containers. Because of this, while diversion
by weight is small, volume-based diversion is higher.

As noted above, recycling costs are the key feature which raise the cost of this policy. Recvcling
costs are more than five times greater than the value of the material being diverted, and more than
six times greater than the avoided land disposal cost. Thus, unless a plastic recycling polnc\ _

L results in substantlal beneﬁts of some. other kind, it is not likely to be cost- effectlve

The poltcy would create a substantxal number of jobs for collecting and proc'essing plastic
containers. However, because of its net cost to the state, the policy also will result in a large loss
of jobs. A net cost of $44 million in 1994 results in a loss of 1,003 jobs in the state. Table 7-3
summarizes job creation and loss.

: TABLE 7-3
JOB IMPACTS OF RECYCLED CONTENT
IN PLASTIC INDUSTRIAL CONTAINERS - 1994

Direct Jobs Created 7 769
Multiplier (Indirect) Jobs Created 7 7 308
indirect Jobs Lost ‘ . ' 1,003
Net Jobs Gained 7 o 74

TRADING VS. NON-TRADING

The model allows us to make some predictions on the relative costs of the program with and
without trading. A policy without trading will be more costly than one that allows trading.
Without trading, every firm that sells or chooses to keep selling industrial containers in the state
will be required to make whatever capital investment is necessary to use the secondary materials. .
Given current levels- of production -and .consumption of plastic industrial containers, a pohcy
" .without- tradmg will require-up to $58 million in capital investment: * With tradmg, the policy
could require as little as $10 million in capital investment, and is not likely to be more than $34
million, the level it would be if one-half of the manufacturers re-tool.

With trading, only those firms that can meet the standard or exceed the standard for less than the
cost of permits will do so In the example here, the cost to the end-user to use secondary
materials is between $28 and $102 per ton. A firm that must spend $102 per ton to meet the
standard will'tiy to buyv credits from a firm that already exceeds the standard, and as long as the
credits are less than $102 and more than $28, both firms will benefit from the trade. The firm
selling credits will try to at least cover their costs of using the material in the sale, so would be
willing to sell the credits for anything over that cost. '
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DATA AND ASSUMPTIONS

WASTE GENERATION MODEL

The underlving assumption of this poli¢y is that HDPE milk jugs and other HDPE containers will be
used as a feedstock for the industrial containers. EPA (Franklin) data, adjusted to California by

.| aggregate generation estimate. The EPA/Franklin-factors for estimating generation to the yvear 2000
were applied to Source Reduction and Reduction Recycling data also. These factors may not be
realistic, however, since they predict a 1% reduction in HDPE use and generation. The plastic
industry predicts a growth in HDPE consumption of almost 9% annually through 1995.° Baseline

the year 2000 we make the assumption that HDPE diversion will reach 15% by the year 2000. This
collection due to plastic industry and AB 939 recvcling -efforts.

4

COST-BENEFIT MODEL

Consumption Data

The Modern Plastics Resin Sales figures were used for consumption of HDPE and LDPE plastic
industrial containers. California’s. share of the GDP (13.2%) was used to extrapolate from US to
California data. GDP was used because it is a more reliable indicator of overall waste generation
than a population or geographical basis. Data from 1989 to 1991 was used 1o calculate an average
annual growth rate during that time.  This rate was applied to 1993 through 2000 to estimate
consumption in future vears.

Diversion Resulting From Policy -

In general, most plastic containers that are sold in California are produced here because it is not cost
effective to ship empry coniainers across the country. Thus, to estimate the actual diversion in
California from the policy, we assumed for the mid-range thar all of the HDPE diverted from the
policy’is from California. " To create a-bracket dround this estimate, we assume thar at high level
170% of the HDPE diverted is from Cahforma and 80% for Ihe low estimate.- ‘

Market Price

Per ton HDPE prices were from Recycling Times and Plastic Recycling News for 1991-1992. A price
of 7-cents per pound, or $140 per ton, has been the standard for sorted, baled, and delivered HDPE.
The high and low figures provide a bracket for the price based on.historical market fluctuations.

- Costs

Recycling costs per-ton represents a mid-range price from several studies of recycling costs.” Cost
Jor use by end user represents the additional cost to the industrial container manufacturer to make
40% recycled content containers as compared to virgin plastic containers. These numbers are based

‘Gross Domestic Products and SRREdata, were compared, and .an average- figure -used. as the |

diversion in 1990, from the SRRE, was 4%, or 11,673 million tons. To estimate baseline diversion to |,

figure, while not based on any quantified data, is consistent with curbside growth and increased |

on capital investment level and the annual tonnage processed.
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Job Impacts

Jobs created are based on the survey of Californid recyclers (See Appendix D). We used a figure of I.
Jjob -per 225 tons of plastic collected and one job per 250 tons of plastic processed annually. A .
n.l'ultiplier of 1.4 is applied 1o determine the number of indirect jobs. Because the jobs resulting from

the policy. are alreadv counted in the collection .and recycling costs, only the multiplier jobs are

‘ coumed as a benef 4 of the pohcy :

The policy results in a net gain of 74 jobs, however, for the cost benefit model, only indirect jobs |
gained and lost are counted in this section. Jobs related to" collecting and processing plastic are
included in the cost of recycling plastic. ‘The net jobs adjustment is the number of indirect jobs that
are lost as a result of the policy, and thus are included as a cost in the model. This is equal 10 the
total number of jobs lost, which are all indirect, minus the number of indirect jobs gained.

This policy also will result in a net loss of jobs in the state .due to the cost of compliance with the
.policy. The job loss is calculated by using ‘the Total Final-Demand Multiplier' for Emplovment. We
used the multiplier for Miscellaneous Manufacturing Industries, which is 23.8. This means that for
every $1,000,000 loss in output in this indusiry, a total of 23.8 jobs are lost in all industries in the
state. To determine the job loss, we used the nert cost of the policy for each year, before the impact of
the job loss was calculated. Thus, a 'net cost of $46 million in 1994 results in a loss of 1,003 jobs.®
-The net cost of the policy after this loss is accounted for is $76 million.

| Capital Investment

Estimates for capital investment from plastic industrial container manufacturers and processors were
used. The low estimate assumes that only processing equipment will be needed, and that
manufacturers can meet the requirement with éxisting technology. This is a best-case scenario --
there are some manufacturers in the state for which: this is true, others would need to make some
additional’investment. The figure is based on a cost of $125 per ton for 85,000 tons of material. The
mid and high figures assume that' in addition. 10 the investment in processing equipment,
manufacturers will need to retool in order to meet the requirement. Here, a mid-range cost of $500
.per ton of capacity is used. For the mid-range estimate, wé assume that one-half of the
manufacturers retool, and for the high range estimate, that all. manufaclurers retool In all cases, the
: toIaI mvestment was annualzzed oo : : :

‘A dministrative Costs ’ .

We assume that 1.5 state siaff people would be 'réquired to administer the program, at a cost of
$70,000 per full time equivalent. For private administration, we estimate that 100 manufacturers
would be impacted, and would each allocate one person 5% of the time, to the policy.

ASSESSMENT OF IMPACTS OF THE 40% RECYCLED CONTENT IN PLASTIC
|NDUSTRIAL CONTAINERS POLICY

PRACTICAL AND POLITICAL FEASIBILITY

The plastic industry, which invested $551 million, or $49 per ton of recycled plastic, in the U.S.
between 1990 and 1992, has made a commitment to-subsidize the cost of recycling-plastic.” This
subsidization, while costly, has allowed plastic to maintain its market share in a consumer
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environment that favors recyclable products and packaging. The plastic industry expects to spend
-a total of $1.2 billion by 1995 on the recycling and reclaiming of post-consumer and
‘manufacturing plastics waste. This investment will provide funding for research and development,
capital investment in equipment, recycling costs, market development, grants and loans, and
collective investment. The plastics industry receives direct benefits for this investment in the
form of market share. Local governments, which-also invest in plastic recycling through curbside
programs, benefit through the avoided land dlsposal however thts beneflt is \\ell below the cost ;
of recycling plastxc. ' -

There are seventeen major polyethylene resin manufacturers in the U.S., with a combined capacity
of 13 million tons of HDPE and LDPE. 'The capacity is above demand for both resin types:
domestic production in 1992 was 11.6 million tons, and 10.4 million tons in 1991. Excess
capacity of this magnitude keeps prices low and strongly discourages recycling. Recvcling of
HDPE and LDPE in the U.S. in 1991 was 161,000 pounds, a rate of 1.5%.® Increased useof
secondary resins will result in reduced demand for virgin resins, and reduced utilization of
existing capacity.

‘Several resin manufacturers presently produce recvcled content resins, including Dow, Union
Carbide Corporation, and Phillips Plastics. Dow introduced six new recycled content resin grades
in 1992: two are unformulated 100% post-consumer HDPE, three are blends of LDPE with 25%
post-consumer content, and one is 55% post-consumer polystyrene.” Union Carbide and Phillips
both opened recvcling centers capable of accepting HDPE from curbside programs.'®

Plastic container manufacturers say they could use higher recycled content levels in their
containers if recycled content resins were more r@adily available. One high growth market is the
all-plastic HDPE drum."" There does not appear to be a consensus among manufacturers as to
the cost advantage of using post-consumer resin. On the marketplace, virgin resin costs almost
twice as much as scrap resin. Scrap resin -- either directly from production lines or from old
containers -- is especially attractive because it has less contamination than post-consumer HDPE.
However, some manufacturers feel that post-consumer HDPE is more costly than virgin HDPE
once the processmg and cleamng costs are added n. :

B REGULATIONS PRODUCT DEGRADATION AND QUALITY CONCERNS

Quality concerns and ex1stmg regulations place the greatest limitations on the use of recycied
plastic in mdustnal containers. |

Several federal regulations impact the use of recycled content in plastic containers. FDA
- requirements limit the use of secondary plastic in food-grade containers. While there have been
some exceptions, such as PET soda bottles, generally food grade containers cannot use secondary
plastic, for fear of contamination. Secondary resins could be sandwiched between virgin resins,
however this technology is not fully developed for larger containers. Aside from FDA, OSHA
and DOT requirements impact the use of secondary matenials. OSHA restrictions on pallets and
other plant procedures serve to restrict the use of secondary plastics. DOT requirements for
drums preclude the use of secondary plastics. :
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While it 1s clear that these requirements place barriers on the use of secondary plastics, it is not-
clear that they are insurmountable. If industry pressured any of these agencies, they could, in all
likelihood, modify their requirements to encourage or allow the use of secondary plastics. It
appears that in some cases the existing laws are not challenged, thus avoiding the use of
secondary materials. ’ -

1

If existing requirements that limit the use of secondary materials cannot be modified. the policy

. will not be effective. .Food containers and buckets anid drums and chemical containers compris¢ |

large shares of the plastic industrial containers on the market. - If these products wete. exempted
from the policy, the impact of the policy would be drastically reduced. If they were not
exempted, but were required to purchase credits from other manufacturers, the supply of credits
would probably be insufficient to meet the standard, even if it was reduced to below 40%.

There are valid quality concerns related to the use of post-consumer HDPE in plastic containers.
One problem is the increased level of contamination as compared with virgin feedstocks. This
does not appear to be a severe problem, and firms that use post-consumer HDPE simply check
the quality of the material. HDPE milk jugs are blow-molded, and as a result, the plastic resin
- 1s viscous (has a low melt index of less than one). Many plastic industrial containers, such as
crates and trays, are injection molded. Even though both are made of HDPE, the resins
characteristics are different. Imecnon molding requires a high melt index of between 6 to 8. To
maintain the proper melt index, injection molding processes can only use up to about 25% post-
consumer HDPE. - In cases where pre-mixed post-consumer resins are available, such as those
described above, the recycled content level can be higher without limiting melt-index and
shrinkage concemns. In addition, manufacturers can use re-grind of their old containers or scrap
to achieve higher levels.

There are also some concerns related to probiems that result when different resins shrink at
different rates. These issues are more critical when the internal dimensions of the container must
meet certain specifications. Using higher levels of post-consumer HDPE also limits the range of
colors that can be used. Generally, the higher the level of recycled content, the darker the
container. At 25% recyvcled content there are no color llmltauons however at 50%, only darker
" colors can be used : . .

PRODUCT SUBSTlfUTI_ON ANI‘)‘UNINTENDED.IMPACTS

Industrial containers can be made of a variety of mateﬁals, and as a result, this policy has the
potential -to create substitutions between these material types. The primary example is with
pallets. Both wooden and plastic industrial pallets are in use today. Plastic pallets typically last
longer than wooden pallets, which are often scrapped after a few uses. If the policy makes plastic
pallets less "attractive because of increased cost or increased paperwork requirements,
manufacturers and consumers may switch to wooden pallets. The result will be more wood in
the wastestream, and less demand for plastic pallets, and thus for secondary HDPE. If this policy
was implemented, a policy to ban wooden pallets from landfills might be necessary., Similar
substitutions for other containers would likely occur.
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EQUITY

Because this policy only applies to one material type, it will place a greater burden on plastic
industrial containers, at the expense of other types of industrial containers. Exemptions for food
and hazardous materials containers would place a greater burden on the remainder of the plastic
container industry. Plastic container manufacturers that were already using, or easily able to use
secondary materials would benefit.

| EXISTING INFRASTRUCTURE

Plastic industrial containers do not fall under the purview of existing recvcling laws.
Manufacturer responsibility options are also not likely to impact these containers. Rigid plastic
containers, regulated under SB 233, do not include drums, and other industrial containers. This
policy is intended, however, to create markets for materials that may be collected in response to
SB 235 and AB 939.

SUMMARY

This policy, while it creates a demand for HDPE that is being collected by communities
throughout the state, raises some serious questions about the cost of recycling plastic. Even given
the assumptions and uncertainties in the data, the cost of the policy far exceeds the benefits,
especially when the low impact on overall diversion is considered. The only way this policy can
be cost effective is if the value of HDPE resin or the avoided cost of land disposal increases to
unprecedented levels, or if there are substantial reductions in the cost of collecting, recycling, and
processing post-consumer HDPE.

ENDNOTES

| A These estimates are based on the 1990 SRRE data for HDPE generauon and extrapolanons '
. of Us resm sales ro Cahforma for HDPE containers. :

2. Much of the mformanon and data in this section is based on interviews with people involved
in the plastic industrv. To avoid disclosing sources of sensitive information, those interviewed
are cited together: Tim Fangko. Rehrig Pacific, March 6, 1993; Todd Lovejoy, Rehrig Pacific.
March 31993, Terry Pace, Piper Case Pro. March 8, 1993: Caroline Reny. Envirothene, March
9. 1993; Dan Kilgor, Lindco Industries, March 8. 1993; Tom York, KAL Plastics, March 8. 1993;

John Davis, Macro Plastics, March 8. 1993; Steve Kipp, Sonoco Fibre Drum, March 9, 1993; and

John Malone, Saaery for the Plastics Industry, March 30, 1 993. ‘

3. A World Resources Institute Report "Green Fees: How a Tax Shift Can Work for the
Environment and the Economy,” November 1992, Calculates non-market disposal costs of $75

and 845 for high-and-low cost regions. v

4. Modern Plastics U.S. Resin Sales, January 1993.
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O 5. See references in Appendix A.
6. The multiplier for job loss was taken from "Regional Multipliers: A User Handbook for the
Regional Input-Output Modeling System (RIMS 11)." U.S. Department of Commerce. Bureau of
Economic Analysis. May 1992. Because the multipliers were calculated in 1989 dollars. the
annual cost of the policy was adjusted’to 1989 dollars before the multiplier was applied.
7. A(hqric'an'Pll.zstic.',v Council, October 1992
8. Modern Plastics U.S. Resin Sales..Jam.‘ary 1993.
" 9. Modern Plastics U.S. Resin Sales. July I 992, Technoscope, .32.
10. Oil and Gas Journal, February 10, 1992, Industry Briefs.

11. Modern Plastics U.S. Resin Sales, January 93, p.58, "Resins 1993: What's in the Pipeline.”
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Table 7-A.1 Cost-Benefit Analysis for Market Development Policies

Nat Value of Jobs Created

(56.055.319) -

{3$6.097.282)°

($6.121,908) - ($8.126.772)

{$6.109.059)

($6.085.882)

($5.993.231)

! " 40% Recycled Content in'Plastic Ind ial C s - Reduced Cost of Recycling
1994 1885 1986 1997 1998 1909 2000 Total
[Consumption and Diversion )
CA Consumption (tons) 227.782 234,045 240480 247,092 253,888 260.867 268.040
Diversion resulting from Palicy (tons) :
Low 72.890 74.894 76.954 79.070 81.244. 83477 85.773 §54.302
M 91,113 $3.618 98,192 98.837 101.58% 104.347 107.216 892.877
High 108.335 112.342 115430 118.804 121,885 - - 125.218 128.859 831.4%2
Price and Value of Material
|Market Prices (paid by end-users $/ton) .
Low $120 $120 $120 $120 $120 $120 $120.
LTy $140 $140 $140 $140 $140° $140 $140 .
High $160 $1680 8160 - " %160 8160 " $180. 8180 -
Value ‘of Material Diverteg - $ ~° 7 . _—
Low-Low $8.748.824 58‘957.322 .+ 38234438 $0.488.348 $9.749.235 $10.017.29¢ $10.292.732 $66.516.188
Mid-Md $12.758.780 S|3.108.51‘! $13.466.886 $13.837.169 $14.217.834 $14.608.5680 $15.010.234 $07.002.774
High-High $17.493 842 $17.974 844 $18.468,872 $18.976 689 $19.498 469 $20.034.59¢6 $20.585.484 $133.032.378
Costs
Coliection and Recycling Costs 7
Cost per ton .$500 $800 $300 $500 $s00 $500 $500
Value of Avoided Land Disposal
‘{Per ton $78 $84 $91 $o8 $108 $115 $124 N
Net collectton and recycling costs $422 $418 $400 $402 $394 $388 $3re
Total! Net Cos! for collection and recyching . .
. Low: $30.759.853 $31.605416 $32.474.433 $33.3687.345 $34.284.808 $35.227.498 $36.196.108 $233.915.261
Mid $38.449.568 $39:508.769 $40.503.041 $41.700.181 $42.856.010 $44.034.372 $45.245.135 $202.304.076
* High $48.130.480 $47.408:123 $48.711.850 $50.051.018 $51.427.212 $52.841.247 $54.204 162 $350,872.891
Costof Use by End-User $/ton
. Low $28 $27 $27 $28 $28 $24 $24
M $72 $71 389 $67 sos $63 $62
rgh $102 $00 $87 $94 $92 389 ser
Total addit. Cost to end-user
Low-High $2.040.769 $2.040.768 $2.040.789 $2.040.789 $2.040.788 $2.040.768 $2.040.769 $14.285.38%
Mid-Mid $6.602.489 $6.602.489 $6,802.489 $6.802:489, $6.602.489 $6.8602.48¢9 $6.602.489 $46.217.422
High-Low $7.442.808 $7.442.808 $7.442.808 $7.442.808 $7.442.808 $7.442.808 $7.442.806 $52.089.639
Job Impacts
Jobs Created {Mid) 78% 701 812 838 858 881 908
CA Multipher 1.4 1.4 1.4 1.4 1.4 1.4 14
Total Jobs Craated 1.077 1,107 1.137 1.168 1‘.201' 1.234 1.268
Jobs Lost. all industries 810 st 518 s21 825 828 530
Net Jobs -202 -108 -193 -187 . -182 -175 -168
|Average Value of Jobs $30.000 $30.870 $31.768 $326888 - $39.834 + $34.610 $35.013

© {$42.560.222)

|Capital investment
|Capital Invesiment by tncustry

-$2.040,760 $2.040.788

$10.625.000

[Benetit or (Costy per ton averted

tow $2.040.769 $2.040.780 $2,040.769 $2.040.769 $2.040.769
Md ' $8.602.489 © $8.602.489 $6.,602.489 - $6.802.489 $6,602.489 $6,002.489 $0.002.489 $34.375.000
g S!i)OC.’ZO& $11.984.208 $11,964.208 . $11.164.208 $11.164.208 $11.184.208 $11.164,208 $58.125.000
Administrative Costs
Publc $105.000 $108.045 $t11.478 $114.402 $117.720 9121134 $124 847 $802.127
Private $350.000 - $380.150 $370,594 $381.342 $392.400 $403.780 $415.400 '$2,673.7%8
- [
Net Benefit or (Cost). . 3 ~ .
Low ($35.965058) ($36.826.348) ($37.286.483) ($37.944.322) ($38.597.559) .($39.243.602) (339.879.548) ($265.543.817)
Md  ($38.806.593) ($39.566.194) (340.332.325) ($41,097.017) (341.860,045) (342.618.608) ($43.370.758) ($287.653.829)
High  ($37.196.928) ($38.039.898) ($38.887.228) ($39.737.614) ($40.588.692) ($41.438.017) (342.282.834) ($278.171.008)

Low ($493) (3489) 1$488) ($480) ($478%) (3470) ($4863) ($479)

M ($428) ($423) ($419), (3416) ($412) (3408) (3408) ($415)

__ Hgh {$340) ($338) ($337) ($33%) ($333) ($331) ($329) ($335)
30-Apr-93 . "




Table 7-A.2 Cost-Benefit Analysis for Market Deveiopment Policies

40% Recycled Content in Plastic industrial Containers - Cost of Recycling to Create Net Benefit

APX-07.001

TA-2

’ 1994 1895 1998 1997 1998 1998 . 2000 Totat
C ion and Di
CA Consumption (tons) 227.782 234,045 240480 247.092 253.888 260.867 268.040
Diversion resuiting from. Policy (tons) . .
Low . T2.880 74804 76 954 78.070 81,244 83477 85773 554.302
Mo 81.113 93.818 96.192 98.837 101.585 104.347 107.216 882.877
High 109.338 112,342 115430 118.604 121.885 125.216. 128.659 831.452
Price and Veiue of Matersial .
|Market Prices (paid by end-users $/ton)
Low $120 . $120 8120 $120 $120 $120 $120
Md © $140 $140 %140, . $140° $140 $140 $140
High * $160 $160 $16C © $160° $t60 $t80 . $180
Value of Material Diverted — $
Low-Low $8.746.821 - $8.987.322 $8.234 438 $9.488.345 $9.749.235 $10.017.208 $10.292.732 $66.516.188
Mid-Mid  $12.755.780 $13.108.511 $13.460.888. $13.837.169 $14.217.634 $14.608.560 $15.010.234 $87.002.774
High-High $17.493.642 $17.974 644 $18.488.872 $18.976.689 $19.488.469 $20.034,506 $20.585.464 $133.032.37¢
Costs
Collection and Recycling Costs -
Cost per ton $225 $225 $225 $228 $225 $225 $228
Value of Avoided Land Disposal
Per ton $78 $84 $91 $08 $108 $118 $124
Net coliection and recycling costs $147 $141 $134 $127 §118 $110 $101
Total Net Cost for collection and recyciing
Low $10.714.85%5 $11.000.469 $11.312.184 $11.823.222 $11.942.812 $12.271.190 $12.608.597 $81.482.230
Mg $13.393.569 $13.781.837 $14,140.230 $14. 520028 $14.928.515 $15.338.988 $15.760.7486 $101.852.913
Hgh  $16.072.283 $16.514.204 $16.868.276 $17.434,833 $17.914.219 $18.408.785 $18.912.895 $122.223.4905
Cost of Use by End-User Siten
Low $28 $27 $27 $28 $28 $24 $24
M $12 $74 s8¢ $87 s$as $63 $62
High $102 $090 $87 $o4 $92 $89 $87
Total addit Cest to endg-user
Low-High $2.040.768 $2.040.789 $2.040.768 $2.040.768 $2.040.768 $2.040.768 $2.040.768 $14.285.385
Mud-Mw $8.802.489 $6.802.488 $6.802.489 $6.602.48¢% $6.802.489 $6.602.489 $6.602.489 $46.217.422
High-Low $7.442.808 $7.442.808 $7.442,806 $7.442.806 $7.442.808 $7.442.806 $7.442.806 $52.009.639
Job impacts
Jobs Created (Mid) 7688 791 812 83s 858 881 908
CA Multiphier . 14 14 14 1.4 14 1.4 14
Total Jobs Created 1.077 1.107 1.137 1.188 1.201 1.234 1.268
Jobs Lost. ail industnies
Net Jobs . . . 308 ) 318 325 . 334 343 352 382
Average Vaius of Jobs ."$30.000 $30.870 - $31.785 . | $32688 -$99.834 $34.810 -$35.813 . .
INet Vaive of Jobs Greated $9.232.75% $9.781.730 $10.321.010 .- $10.912:334 - S1'|:537,537_ $12.198.580 812."7‘4_.‘)5 $76.861.982
|Capital Investment
{Capat Investment by Industry .
Low $2.040.769 $2.040.789 $2.040.769 $2.040.76% $2.040.769 $2.040.789 ‘ $2.040.789 $10.825.000
M $6.602. 430 $6.802.480 $8,802.480 $6.002.48¢0 $6,802,480 $6.602.489 $6.002 480 $34.375.000
High  $11,164,208 $11.164.208 $11.184,208 $11.164.208 $11,164,208 $11,464.208 $11,164.208 $58.125,000
Administrative Costs
Public $105,000 $108.045 $111.178 $114.402 $117.720 $121.1%4 $124.047 $802.127
Private $350.000 $980.180 $370.884 $381.342 $392.400 $403,780 $445.480 $2.673.756
Net Benefit or (Cost) .
. Low ($633,085) ($171.418) $318.084 $838.907 $1.391.033 $1.976.948 $2.598.648 $6.319.717
Mid $1.537.477 $2.035.720 $2.563.405 $3.122.243 $3.714.048 $4.340.729 $5.004.318 $22.317.938
High $8.158.344 - $8.713.208 $9.299.004 $8.917.677 $10.570.898 $11.280.687 $11,889.118 $69.908.994
|Benefit or (Cost) per ton diverted |
Low ($0) ($2) 34 $11 $17 $24 $30 $11
M $17 $22 $27 $32 $37 $42 47 $32
High $75 $78 $81 $84 $87 $00 $03 $84
30-Apr-93
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Table 7-A.3 Cost-Benefit Analysis for Market Development Policies
Without Job Loss -- 40% Recycled Content in Plastic Industrial Containers

1904 1995 1986 1997 1998 1999 2000 Totat
Consumption snd Diversion
CA Consumption (tons) 227.782 234,045 240 480 247.092 253.886 260.867 268.040
Diversion resulting from:Policy (tons)
Low 72.880 74.894 76.954 79.070 81.244 83477 85773 554 302
M 91,113 93.618 96.192 98.837 101,558 104 347 107.218 692.877
High "109.335 112.342 115430 118.804 121.868 '125.216 128.859 831452
"[Price ana Value of Materiai )
Market.Prices (paid by end-users $iton) . .
Low $120 $120 $120 $120 $120 $120 $120
Mid $140 $140 $140 $140 $140 $140 $140
High - © $160 $t60 + 8180 . $180 - $160 $1680 $180
Vaiue of Material Dverted -- S .. ' T . . .
Low-Low $8.748.82% $8.987.322 $9.234 436 $9.488.345 $0.749.235 $10.017.208 $10.282.732 $66.516 188
Mid-Mid  $12,75%.780 $13,108.511 $13.466.886 $13.837.189% $14.217.834 $14.608.560. $45.010.23¢ $97.002.774
High-High  $17.493.842 $17.974 644 $18.468.872 $18.976.689 $19.498.489 $20.034.59¢ $20.565.464 $133.032.376
Costs
Collection and Recycling Costs
Cost per ton “$750 $750 3780 $780 $750 $750 ‘$780
Value of Avoided Land Disposal
Per ton "$78 $84 $o1 308 T %108 $118 $124
Net collection and recycling costs $672 $866 3659 852 $644 $63s s62e
Total Net Cost for collection and-recycling .
Llow  $45.982,198 $50.329.003 $59.712.841 +$53.434.730 $54,595.714 $56.096.869 $57.638.300 $372.490.652
M $61.227.745 $682,011.254 $64.841,052 $66.418.412 $66.244 642 $70.121.088 $72.048.124 $4685.613,31%
High  $73.473.294 $75.403.50% $77.868.282 $76.702,004 $81.893.571 $84.145.303 $86.458.949 $558.735.978
Cost of Use t")y End-User $iton
Ltow $28 $27 $27 $28 $25° $24 ‘324
Mid $72 $71 s8¢0 387 $6s $63 362
High $102 $99 $97 $54 $02 $8¢9 87
Total ahdil. Cost to end-user
Low-High $2.040.7689 $2.040.769 $2.040.769 - $2.040.769 $2.040.769 $2.040.769 $2.040.789 $14.285.385
Mud-Mid $6.602.489 $6.802.489 $68.8602.489 $6.602.489 $6.602.489 $6.602.480 $6.8602.489 $46.217.422
High-Low §$7.4428086 $7.442.806 $7.442.8086 $7.442.808 $7.442.808 $7.442.808 $7.442.808 $52.099.639
Job impacts . A
Jobs Created.(Mid) 789 701 812 838 8%8 881 00%
CA Multiplier 1.4 14 . 1.4 14 14 1.4 14
Total Jobs Created 1.077 1.107 1.137 1,168 1.201 1.234 1.288
Jobs Lost, all industries
Net Jobs 308 318 328 334 343 352 3e2
Average Value of Jobs $30.000 $30.870 $31.785 . $32.680 $33.634 $34.610 $35.613
Net Value of Jobs Crealed $8.232.755 $8.764.730 . $10:321.010 51.0.91213:“ $11.837.537 $12.198.560 $12.807.455 $76.861.382
Capital'investment
Capital. Investment by Industry . .
Low $2.040.769 $2.040.769 $2,040.769 $2.040.789 $2.040,708 $2.040.769 $2.040,789 $10.625,000
Mid $6.802.489 $8.602.489 $6.802.480 $0.602.489 $6.802.489 $6.802.489 $8.602 489 $34.375.000
High  $11,164,208 $11,164.208 $11,184,208 $11.164.208 $11,164,208 $11.164,208 $11,164,208. $58,125.000
jAdministrative Costs - : .
Publc $105.000 $108.045 $111.178 $114.402 $$17.720 $121,1M $124 047 $802.127
Prvate $350.000 $360.180 $370.504 $361.342 $392.400 $403.780 $415490 $2.873.7%8
Net Benefit or (Cost) . . R
. Low (338.900.428) {339.490.952) ($40.061.973) (340.672.800) (341.281.888) ($41.848.731)  ($42.432,085) (3264.888.808)
M. ($46.296.899) (347.113.687) (347.937.417) (348.787.141) (349.602.081) ($50.441.369) ($51.284,081) {$341.442.484)
High  ($49.242.687) ($50.286.09%) ($51.301,022) ($52.340.584) (353.408.454) (354.477.831) ($55.556,038) (3338.693.680)
Benefit or (Cost) per ton diverted . -
Low ($534) ($527) ($521) ($514) ($508) (3501) (3495) ($814)
‘Mid ($508) {3$503) {3408) (3493) (3488) {$483) (3478) (3493)
High_ ($450) (3447) ($444) ($441) (3438) (3438) ($432) ($441)
30-Apr-93 : ) '
. : ™
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.| Formula: Year N waste generation (tons) = Year N-1 generation X rate of change.

APPENDIX A |
DESCRIPTION OF THE COST-BENEFIT MODEL

INTRODUCTION

.The cost-benefit model developed by California Futures -provides -a detailed analysis of the
‘impacts of each of the six policies. This. model-can be applied to any solid waste policy, and’

could potentially be adapted to water and air pollution reduction policies as well. The model is

reliant on data points which are, in some cases, rough approximations of reality. A full discussion

of the assumptions that underlay the model allows readers to better understand the strengths and

weaknesses of the model as a policy analvsis tool. This Appendix provides a description of the

cost-benefit model and the waste generation tables. Where they vary, specific data sources and
assumptions are described in each chapter of the report. :

THE WASTE GENERATION AND DIVERSION TABLE

This table summarizes and projects waste generation and diversion rates for each of the specified
materials. The waste generation table is not essential for the analysis of recvcled content policies,

_but provides a means of comparing the diversion from the policy with the existing and projected

generation. Below, we describe the data sources and calculations used in the waste generation
tables. i

- WASTE GENERATION DATA

Formulas:

Aggregate generation (tons) = (SRRE generation + Franklin Generation)/2.

We rely on two primary sources of waste generation data: 1) the EPA's Characterization of

- Municipal Solid Waste in the United States, and'2) the Board's SRRE waste stream analvsis data

from 1990.! Data from the California Department of Conservation on beverage container sales
was also used when appropriate. The U.S. data from EPA was adjusted for California based on
California's share of the gross domestic product (GDP) (13.2% in 1991). GDP was found to be
a more reliable indicator than population share because it could be broken down to individual

sectors of the economy. ‘ ‘

Both the EPA and SRRE figures were used in order to account for differences in their
methodology and provide a more valid estimate of waste generation. The two sources determine
waste generation from.different approaches, and as a result, EPA and Board data on waste
generation are not always consistent. The differences are due to the different methodologies -
applied, as well as differences in the way in which material categones are defined.
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EPA data is based on a determination of consumption of products, while the SRRE data is based
on waste characterization studies. Consumption data relies heavily on industry figures, and may
be subject to some bias. Extrapolating downward from US figures to California adds additional
uncertainty, and does not account for unique generation patterns in California. Waste
characterization studies extrapolate from small samples of waste 1o large volumes, and cannot
fullv account for seasonal, geographical, and other variations in generation. As a result theyv also
may also be misrepresentative.

The table shows generation data for both methodologies.. Then, an aggregaie ‘waste generation
figure was calculated. This figure was used for the diversion calculations in the rest of the table.
The aggregate data is simply the sum of the EPA and SRRE figures divided by two.

To extend the analysis beyond 1990, the last vear for which waste generation data is available,
“an annual rate of change was determined and applied through the year 2000. The 1988 EPA
report provides projections of waste discards to up to 2000 for each wastestream. EPA's annual
growth factors for each material were applied to all three categories of generation data (SRRE,
EPA, and aggregate) to predict generation to 2000.> For example, if the annual growth rate in
the Franklin study was 2% and 1990 generation was 1,000,000 tons, 1991 generation would be
(1,000,000*1.02) = 1,020,000 tons, and 1992 generation would be (1,020,000*1.02) = 1,040,400,
and so on.

BASELINE DIVERSION AND PERCENT DIVERSION

Formulas:

Annual percentage point increase in recvcling rate(%,) = (Year 2000 estimated recycling
rate - 1990 recycling rate)/11 .

Year N Percent diversion (%) = Year N-1 diversion rate + Annual percentage point
increase.

.Yéear N baseline diversion: (tons) Year N aggregate generanon X Year N % diversion.

Baseline diversion represents the existing diversion level 'in tons. Baseline diversion simply
provides a benchmark for the impact of each policy on diversion. Will implementing the policy
divert substantially more than doing nothing? Is the impact significant? The SRRE diversion for
1990 and the 1990 recycling rate are used as the starting point for each matenial. This level is
projected forward to 2000 using an annual percentage point increase in recycling rate. -

The annual percentage point increase in recycling rate was determined by subtracting the 1990
recvcling rate from an estimated recvcling rate for 2000 and dividing by the number of years (11).
The vear 2000 recycling rate is based on industry projections or.goals and AB 939 recycling goals
for each material type. The result of this calculation is the annual percentage point increase in
recycling rate. Generally, there was a small annual increase (1.5 to 3 percentage points) in the
recycling rate for each material analyzed.
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The recycling rate for .each vear was determined from the annual percentage point change, and
this rate was multiplied by the aggregate generation to calculate the baseline diversion in tons for
that vear. For example, if the 1990 recycling rate was 25%, and the estimated recycling rate in
2000 1s 50%, the annual percentage point increase is 2.27%. Thus, the recyvcling rate in 1991 is
27.27%, in 1993 is 29.5%, and so on. Baseline diversion, in tons, for 1993 1s equal to 29.5%
multiplied by the aggregate generation figure.

" DIVERSION FROM POLICY AND TOTAL DIVERSION iIMPACT

Formulas:
Diversion from policy (tons) = calculated from cost-benefit model.
Total diversion (tons) = diversion from policy + baseline diversion.

Total % diversion (%) = total diversion/generation for each material type.

| % AB 939 diversion (%) = T otal diversion)CaIifomia Waste Generation.

California Waste Generation = 45.000,000X 1.017 annual growth.

The estimated diversion from the policy is based on the Cost-Benefit Model calculation for
diversion. For the purposes of this table, the mid-range estimate from the cost-benefit model is
used. Total diversion is the sum of the baseline diversion and the diversion from the policy.
Total percent diversion refers to the percent of that material diverted. Percent AB 939 Diversion
is the percentage of total waste diversion for the material. The total waste generation is based
on 43 million tons in 1990, with an annual increase of 1.7%. This increase is consistent with the
annual-increase in generation from the EPA characterization.

For example, if paper. generation- is 11 million tons baselme diversion 1s 2 million tons, and
R 'dxversnon from- the policy is 1.7 million tons, total diversion is 3.7 million tons, and the percent
total diversion'is 3.7 million/11 million, or 33.6%. Percent AB 939 Diversion would be 3.7
‘million/43 million, or 8%. '

THE COST-BENEFIT MODEL

The Cost-Benefit Model 1s divided into seven sections. We describe each of these below in
general terms;.-and where appropriate show the equations used to calculate the entries. The
specifics that pertain to each alternative are described in those chapters. The model evaluates the
impacts for the seven year period from 1994 through the year 2000.

I
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CONSUMPTION AND DIVERSION

This section establishes the levels of consumption or production of the material in the state and
the diversion level resulting from the policy. It provides the basis for further calculations in the
model.

California Consumption

F ormuiés:
California Consumption (baseline) = US baseline consumption X 13.2%.

California Consumption in year N = Cah’fornia Baseline consumption in Year N-1 X
Annual Growth Rate

Consumption is defined in our model as the amount of the product sold in California. With the
exception of beverage container data, sales figures for most products are not specific to
California’® As aresult, California consumption was derived from US data based on California's
share of the Gross Domestic Product (GDP). California had 13.2% of the nation's GDP in 1991,
and this figure was applied to national data to provide a state consumption figure*

This provides a baseline consumption figure. Then, an annual growth rate in consumption for
each material is applied. These growth rates are matenial specific, and are based on industry sales
trends and predictions.

Consumption figures are the starting point for further calculations in the model. Because these
are recycled content/utilization policies, 1t 1s essential to know how much of the material is used
in the first place. This data is in most cases provided from industry sources, and like all such data

is subject to potential bias. Where possible we checked industry figures against Department of

- Commerce or EPA statistics, . although- m many cases even. these ﬁgures arise from the same
1 mdustrv numbers. : :

The following example illustrates the calculations in this section. ‘Assume the national sales of
a product in 1992 was 10 million tons. Cahifornia’s estimated share is 10 million X .132 = 1.32
million tons. The annual increase in sales of this product has averaged 2% over the last three
vears, and this trend is expected to continue. Then, the 1993 consumption in California is 1.32
million X 1.02 = 1.35 million, and 1994 consumption is 1.35 million X 1.02 = 1.37 million tons.

California Futures A4 : 41026A-A.005

O

O



O

Diversion from the Policy

Formulas:
Mid-range diversion f}-om policy-(tons) = California Production X recycled content level.

Low range-diversion (tons) = mid-range diversion X Z%, where Z is less than 100%.

High range diversion '(lor.is) = mid-rdngé diversion X Y%, 'ujhere‘ Y is greater than 100%

Here, we calculate the potential diversion that would result from the policy. Since recvcled
content mandates may divert materials from either California or out-of-state waste streams, we
provide three estimates for potential diversion. These figures are intended to represent the actual -
quantity of material that is collected and diverted from the California waste stream. In most
cases, it is unlikely that all the material that the policy diverts will originate in California. Many
materials subject to these policies are manufactured out of state and imported into California.’
Manufacturers located out-of-state will generally purchase secondary materials from close markets,
which may not mean California. At the same time, however, the policy may result in greater than
expected levels of diversion, represented by the high figures. In-state manufacturers may use the
recycled content levels dictated by the policy for products that are shipped out of state, and.out-
of-state manufacturers located near the Caleomla border may export California secondary
materials in order to meet the requirement.’

The diversion estimates are based on California producuon figures, and interviews with industry
experts for each matenal tvpe

PRICE AND VALUE OF THE MATERIAL

Market Prices of the Matérial

Thé market price is the amount paid by’ end:users: for each commodity or for its substitute.” The

mid-range price is based on published prices in Recvcling Times and other trade publications’
within the last year. Because market prices vary, the mid-range figure is based on current market

prices, and the low and high figures are set at levels that have historically bracketed price changes

that occurred when market conditions have changed. While the high and low figures should

provide a range of prices, any large unforeseen changes could result in quite different prices. The

model should be updated overtime to accommodate shifts in prices that do occur.

Market prices of many recycled materials"have fluctuated widely over the last several years, and

thus predicting prices through the year 2000 is somewhat risky. Factors such as increased supply

and demand for the matenal, substitutions, and the expected impacts of AB 939 and the policy

- being analyzed can all change the price of a secondary material. While a number of factors could -

result in changes in price over the seven year period, the model maintains prices at one level.
The high and low prices should bracket most changes that could occur.
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Value of Materials Diverted

Formula:

Value of material diverted (§) = Quantity of material diverted X Market price per ton.

" | The value of the materials diverted as. a tesult of the policy is a multiple of the quantity of
material diverted and the market price. This value represents the inherent value of the-material
that is being diverted, and is a benefit of the policy. The greater the value of the material, the
greater the benefit to the economy from diverting rather than disposing of the material.

Except where noted, the model calculates three values: low, medium, and high. The low estimate
uses the lowest diversion estimate and the lowest price. The mid range estimate uses the mid-
range diversion impact and ‘mid-range price, while the high estimate uses the highest diversion
estimate and the highest price. Again, these figures in most cases provide a very wide range.
This reflects the uncertainty in estimating and predicting these types of figures.

COSTS
This section quantifies a variety of costs and benefits related to collection and use of the
secondary material. High values in thls section, either positive or negative, can drive the net

benefit (cost) of the policy.

Collection and Recycling Cost

The matenal specific collection and recvcling cost figures are estimates based on existing data on
collection, processing and recycling costs from a number of sources.® These are identified for
each policy alternative. Where possible we used material specific costs. In many studies,

curbside costs are aggregated across material types. These figures, usually in the range of $75 to .

~$150 per-ton, do. not-provide sufficient detail for this study. 'When the material specific_cost
_ figures in the llterature covered. a wide range, which was often the case, the model uses a ﬁgure
that fit in the mxd-range of the ex:stmg data.

Value of Avoided Land Disposal

The avoided cost of collection and disposal is a benefit of the policy. The model uses a total
avoided land disposal cost of $124 per ton in the year 2000, adjusted to present value for each
vear in the model. This amount is equivalent to $115 in 1992, and is the sum of current waste
collection cost of $50 per ton, based on existing literature on collection costs,.and a land disposal
cost of $65 per ton. The landfill cost approximates the current disposal cost at new landfills in
the state. Every ton of matenal diverted by the policy represents one less ton disposed of, and
_ thus results in a savings. This benefit accrues to local governments and rate payers that would
normally pay for waste disposal.
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This figure does not take into account the full environmental costs of land disposal, although it
does include some accounting for closure costs and current land value. Studies of the full
‘(environmental) cost of landfills generally arrive at higher costs. A World Resources Institute
study calculated full disposal costs for high-cost and moderate-cost regions. The high-cost region
had a non-market cost of $75 per ton and market costs of $120 per ton, for a total of $195 per
ton. The moderate cost region had non-market costs of $45 per ton and market costs of $65 per
ton, for a'total of $110 per ton.’ Using full environmental costs in the model would result in
greater benefits for each pohcv : T ' -

Net Collection and Recycling Cost

Formula:

Net collection and recyclmg cost (8/ton) = Collecnon and recycling cost - avoided land
disposal.

Total collection and ‘recycling“cost (8) = Net collection and recvcling cost X diversion from
policy.

The net collection and recvcling cost is simply the difference between the cost of collection and
recvcling and the cost of collection and disposal. If the cost of collection and recvcling is less
than the cost of land disposal, the result is a negative cost (i.e. a benefit) in recvcling compared
to disposal. If the cost is greater than the cost of land disposal, there is a cost resulting from the
policy for collecting and recycling the material as compared to land disposal. The total collection
and recycling cost is calculated by multiplving the net collection and recycling cost by the
diversion from the pohcv In most cases this 1s calculated for the low, mid, and high diversion
estimates,

Cost of Use by End-Users

Formula: < o e oL

Total additional cost to end-user (§8) = Quantity of material diverted X end-user cost/ton.

Some manufacturers may face additional costs to use secondary materials as compared to virgin.
The additional costs to industry willnvary, depending on the existing degree of capitalization at
the plant, existing utilization of secondary materials, and technology available. Some facilities
may face no or little additional cost for complying with the policy, while others may require large
new investments, and thus higher costs.
This entryv in the model attempts to quantify these additional costs to end-users. In the model we
provide three cost estimates. The low estimate is for minimal cost. This generally assumes a

state-of-the-art manufacturing facility, close to markets, utilizing technology for which recycled
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content imposes little or no barrier. The James River plant in Halsey Oregon with high-tech de-
inking facilities, or a newer Owens Brockway glass plant with high recycled content capability
provide examples. In a best-case scenario, the low estimate is zero, meaning there is no
additional cost to using recvcled content. The mid-range figure represents a manufacturer that
would have to make some additional investment, and the high range cost is for a manufacturer
that would need to make a major investment ta comply with the policy. The high costs are

generally based on costs for an older facility distant from markets requmng major expenditures .-

-for retroﬁttmg

The total additional cost to the end user is based on the per ton additional costs to end-users and
the quantity diverted through the policy. The low cost estimate in this case uses the low cost to
the end-user and the highest diversion. This is a best-case scenario. The mid range estimate uses
mid cost and mid diversion estimates, which is probably the most realistic average figure. The
high cost estimate uses the highest cost and lowest diversion, assuming that if the cost was at the

highest level, fewer facilities in California would be using the material.'

. The total additional cost will depend on the distribution of investments that allow manufacturers

to use recycled content, and whether or not the policy allows trading. The low, mid, and high
figures are based on interviews with manufacturers.

JOB IMPACTS

Formulas:

Total jbbs create = Jobs created X CA industry multiplier.
Total jobs lost = Jobs lost X CA industry multiplier.

Net jobs = total jobs created - total jobs lost.

Mulnplzer (mdtrect) _]ObS = total _]ObS creared direct ]obs created

Net value of]obs = mulnpherjobs Xsalary

The model determmes and quantifies the JOb impacts for each policy. In general, jobs are created
through:

[ ] Increased recycling, collection and processing. AB 939 will already result in increased
collection, recycling, and processing of a large quantity of material. Given the data
available, it is difficult to distinguish between jobs that would result from the policy and
Jobs that would have resulted from AB 939, with or without the policy. However,.to
remain consistent with the rest of the analysis, the model counts all the jobs created to
collect and recycle the material diverted as a result of the policy.
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. New manufaclurmg Jjobs created as a result of the policy. These could be direct or
indirect. For example, a recycled content paper policy may create new jobs in paper -
manufacturing, and in manufacturing equipment to make recycled content paper.

. New administrative and professional jobs created as a result of the policv. These jobs
are based on the evaluation of administrative requirements, below. In most cases they are
fairly insignificant.

T om " “Multiplier jobs. Jobs created indirectlv through the infusion of net additional value into

the economy -- the secondary effects of spending resulting from the above jobs, and from

the enhanced supply of resources from recycling. o

Jobs are lost due to: oy

u Reductions in manufacturing jobs.

] Reductions in jobs related to procurement of raw matenals.
] Reductions that occur 'indirectl‘y if the policy results in a net economic cost overall, and

diverts funds from the private and public sector which might otherwise be put to more
economically productive use.

For both job creation and loss we use the California Department of Commerce job multipliers for
the appropriate industry to provide an- éstimate of the total job impact.

Jobs related to collection and recycling are based on the results of a survey of California
Recycling Programs. See Appendix D for a description of this study. :

The job value is determined by aggregating the average salary for each category of new jobs. In
the model, an average salary of $25,000 or $30,000 in 1994 is used. This salary is increased at
an annual rate of 2.9%, reflecting annual wage increases of production workers 1n manufacturing.

" Only the net costs or beneﬁts of the multxpller _}ObS are calculated at this- stage of the model New
multiplier jobs resulting from increased employment due to the policy are counted as a benefit,
while multiplier jobs resulting from jobs lost due to the policy are a cost.

Jobs that are directly related to the policy are not counted as a separate benefit or cost in the cost-
béneflt analysis. These jobs. are.already included in the cost of collecting and recycling or the
end-user costs. A separate inclusion of these jobs would result in double counting. While these
jobs are not counted as a direct benefit of the policy, the number of jobs created by the policy
provides an additional means of assessing and comparing the impacts of the policy.

&

CAPITAL INVESTMENT BY INDUSTRY

In this section we evaluate the extent to which ‘the policy will increase or reduce capital
investment in the state. Like direct jobs, this category is not directly incorporated into the net
cost or benefit of the policy, but provides a means of assessing the impacts of the policy. Capital
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investment depends on a number of factors beyvond those related specifically to the policy, for
example the economic climate in the state and permit requirements. Like material prices; these
figures are difficult to determine. Capital investment within an existing plant is more easily
quantified: a manufacturer will make the decision as to whether or not to invest in the new
technology. The present value total capital investment for the seven vear period was divided into
annual "pavments" based on an 8% annual interest rate.

The tradmg alternative in ‘these policies provides-some flexibility, and thus has'a big impact on
the expected level of capital investment. - All other factors being equal, there will bé less capital
investment under a trading policy than under a policy without trading. At the same time, there
will be fewer firms shutting down under a trading policy. With trading, a firm mav choose not
.to make the investment, but to purchase credits instead.

Permit and siting issues are important if the policy is to encourage capital investment through the
building of new manufacturing facilities in the state. However attractive a policy may be, it may
not be enough to encourage firms to site in California given other disincentives such as permit
requirements. While the reputation may or may not be justified, California is not viewed as an
attractive location for many industries given issues such as taxes, workers compensation, and
environmental regulation.

Capital investment figures are based on industry statistics, available data, and discussions with
manufacturers in the field. Because these figures are subject to variation, we again provide a low,
mid, and high estimate. As noted above, to avoid double counting, capital investment is not
included in the cost-benefit calculation. These investments are already included in the costs to
end-user and the cost of collecting and recycling.

ADMINISTRATIVE COSTS

Formulas:

. | State administrative costs = §70.000 * number of staffpeople
| Private administrative costs = number of regulaled firms * 5% * $70,000 -
(both of these increase at an annual rate of 2.9%)

Here, the_model provides figures for the costs to administer and implement the program in both
the public and private sector. These figures are based on administrative requirements for existing

programs and interviews with government and industry employees involved with similar programs.
Existing govenment programs reveal a range of administrative requirements. Generally, one and
one-half to two staff people can administer a program of at least 1,200 firms. Policies with less
than 100 to 200 firms may only require one part-time staff person. The model assumes a salary
plus overhead figure of $70,000 in 1994, increasing by 2.9% annually. This figure is based on

the State Administration Manual salary and benefit cost for an Assocmte Waste Management

Specialist.
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Private sector costs may depend heavily on the size of the firm: Large firms already have staff
to deal with environmental regulation, and this would simply be one more item on their agenda.
A smaller firm that does not have the resources to deal with the policy might have to spend
proportionally more time on the policv. For the private administrative costs, the model assumes
‘that each regulated firm has one staff person that applies 5% of their time to the policy. This is
equivalent to about one day- per month. Because reporting requirements, either with or without
trading are minimal, this represents a realistic assumption. The private salar\ and benefit 1s also

assumed to be $70,000 a year in 1994 thh al. 9% annual increase. '

‘NET (COST) OR BENEFIT

Formulas:
Net Benefit (Cost) =
value of materials
* net value of jobs created
- net cost for collection and recycling
- total additional cost to end-user
- public administrative costs
- private administrative cosls.

Benefit (cost) per ton diverted = .
net benefit (cost) / diversion resulting from policy.

The policy impact model allows us to calculate the net cost or benefit of each policy alternative.
A positive value for the net benefit or cost means that the policy results in a net benefit to the
state, while a negative value means that the policy results in a net cost to the state. A high value,
either negative or positive in any one of thre¢ key factors in the above equation, can serve to
dnive the end result of the equation. These factors are: 1) the value of the matenials, 2) the net
cost of recycling, and 3) the cost to end-users. In general, a net benefit will result when the value

.. -of the matenals diverted is high or-when the net cost of collecting and recycling is negative.. This

.occurs when the value of avoided land dlsposal is greater-than’ the cost of recycling. - The pohcv
will, in general, result in a net cost when the cost of collection and recycling and/or the cost to
end-users is high. The other three factors in the above equation, the net value of jobs created,
‘public administrative costs, and private administrative costs, prove to be relatively ‘minor
contributors to the net benefit or cost of the policy.

The net cost or benefit does not break down the costs and benefits to the different groups
impacted by the policy. Benefits and costs will accrue dxfferently to each .sector and for each
policy. For example, benefits related to avoided land disposal accrue to local governments and
rate pavers that would normally be disposing of the material and paying for new landfills in the
future. The cost to collect and recycle will be incurred by local governments and private
recyclers. It may be offset by the benefits these groups receive from the value of the matenal
diverted. The cost to the end-user will be born directly by manufacturers that are impacted by
the policy, as will private administrative costs.
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The model evaluates the impacts of these policies over a seven year period, from 1994 through
2000. A net cost or benefit is calculated for each vear as well as for the seven year period.
- Because low, mid, and high diversion and cost estimates are used for several of the categories in
the model, the net cost or benefit is presented as a range rather than a single number. For most
of the policies the mid-range figure represents the most realistic value given current conditions,
while the low and high represent the range of results that might occur if those conditions change.

. To provxde a means of cotmparison, the net ‘cost/beriefit ‘is also calculated on-a per. ton basns' ’

“Again, there are three estimates, based on the total net cost/benefit figures and the appropriate
volume diverted.

ENDNOTES

1. Two EPA documents were used for this report: The Characterization of Municipal Solid
Waste in the United States, 1960 to 2000 (Update 1988) and Characterization of Municipal
Solid Waste in the United States: 1992 Update Executive Summary. Both documents are by

Franklin and Associates, Wichita Kansas, for EPA, and are referred to as either EPA or Franklin -

data. The 1988 update was used for projecting waste generation and determining trends in
generation and recycling, while the 1992 update was used for 1990 generation and recycling
figures. For the SRRE data, a February 5, 1993 and April 16, 1993 updates were used.

2. The EPA generation projections did not always appear consistent, and in some cases were
modified based on industry trends. Changes in generation and recycling patterns in the EPA data
between 1988 and 1992 occurred in many cases. Often the figures that were predicted for 1990
in the 1988 report were quite different from the actual figures for 1990 in the 1992 report.

3. Where appropriate, container sales data from the California Department of Conservation,
Division of Recycling were used. This data is obtained from beverage manufacturers in the state.

4..The 1991 GDP share.represents a fi; igure that is in the m:d-range of GDP share.in recent years,

.which has Sluctuated from 12.4% to 13. 6% since '1985. .The 1991 figure is sufficient for the

purposes of this study.

5. California's newsprint recycled content mandate has created a strong demand for old
newspaper in Oregon, for example. '

6. For example, the James River pIant in Halsey, Oregon can consume up to 20% of California’s
mixed office paper wastestream.

7. Market prices are used for most commodities, including paper, metals, glass, and plastic. For
the compost policy and the refillable policy, the price (value) of substitute materials are used.
For the compost policy this means the price of soil amendments, and for the refilling policy, the
price of glass and plastic containers.
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8. Sources for recycling cost data include: David H. Folz, University of Tennessee, Knoxville,
"The economics of municipal recycling: a preliminary analysis.”, Paper presented at the
Southeastern Conference on Public Administration, Montgomery Alabama. October 7-9, 1992:
National Solid Waste Management Association, “The cost to recycle at a materials recovery
facility.”, Washington D.C.. 1992; Ron Perkins, "Collection economics for plastic recycling: a new
methodelogy.” Resource Recycling, May 1991, p.66.; Waste Management of North America, Inc.,
Recycling in the 90s: A Shared Responsibility. Oak Brook lllinois, 1993, Brendd A. Plait and -

“David Morris, "The Economic Benéfits of Recycling.” Institute for Local Self Reliance. January

-1993; Tellus Institute, Disposal Cost Fee Study Final Report, prepared for the Board, February
15, 1991; Pennsylvania Soft Drink Association, Pennsylvania Municipal Recycling Costs: Eight
Case Studies, November 1992, Plastic Recycling Update, October 1992, Volume 5, Number 10;
California Department of Conservation, Processing Fee Workshop, December 1992; Steve
Apotheker, "Finding o formula for successful recyvcling.” Resource Recycling, October 1992,
Steve Apotheker, "Recycling in Canada's big citiés.”" Resource Recycling, December 1992; .
Resouirce Recycling's Bottle-Can Update, January 1993, and @ paper by Harvey Gershman,
president, GBB Consulting, March 1992. :

9. Green Fees: How a Tax Shift Can Work for the Environment and the Economy, World
Resources Institute, November 1992.

10. The worst-case scenario would be highest cost and highest diversion guantity. However we

Jeel this is wnrealistic in trading scenarios, givem that industry will not make additional
expenditures if it is not necessary. This worsi case scenario is possible if trading is not allowed.
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| APPENDIX B
ISSUES RELATED TO TRADEABLE CREDITS,
RECYCLED CONTENT, AND MANUFACTURER -
' . RESPONSIBILITY -

" ADMINISTRATION OF RECYCLED CONTENT AND TRADABLE CREDITS

While the concept of tradable credits for recvcled content has been widely discussed in the past
few years, there has been little evaluation of the practical implications of this policy. Such a
discussion is necessary, however, if tradable credits are to move from a policy idea to an
implementable policy. Because it is necessary to understand how a policv will be implemented
in order to analyze its impacts, this section provides a discussion of administrative issues that
apply more generally to recycled content with tradable credit policies. This section is divided into
two parts: ‘the first assesses the administrative requirements of recycled content and recycled
content with tradable credits policies, and the second discusses features for a successful tradable
credit policy. We discuss features specific to each policy in those sections.

ADMINISTRATIVE ISSUES
There are seven general areas or features that impact administration and implementation:
| “The number of firms impacted by the policy.

The relationship here between number of firms and ‘administrability is obvious -- it takes more
resources and.time to administer a program that includes a greater number of firms.

] The definition of who is regulated under the program.

This issue is critical for administration and -enforcement, and in many cases may be decided in

‘ -the legislation,’ _Beforé,the impact of .the decision ‘is fully’ understood. Terminology in the

legislation enacting a program ‘may lock the agency into regulating a certain group when this is
not the most efficient or effective approach. There are at least four levels where a recycled
content policy can establish responsibility: manufacturers of a:product, distributors, retailers, or
consumers. Each of these has its advantages and disadvantages, and thére is no one correct
choice. The unique charactenstics of the distribution system for-each product may indicate the
most efficient place to assign responsibility.
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TABLE B-1
CHOOSING A RESPONSIBLE PARTY
FOR RECYCLED CONTENT POLICIES

Responsible Party : ‘Advantages : Disadvantages
Container Manufacturer | Fewer regulated entities. May be out of state, making
Directly responsible for recycled enforcement more difficult.

.content levels . -. - . « - | Less accountable to state
: : -| and the publlc —often-no -
name recoghnition.

Distributor or first Number of regulated entities may Number of distributors in
importer in state - be reasonable. some cases may be large.

: Directly accountable to the state
' and public - name recognition.

Retailers Directly accountable to customers. | Number of regulated entities
Can demand compliance by " | is very large.
manufacturers, or not sell the Political strength of this
- product. ‘ group may make this
infeasible.
Consumers Can make the choice to purchase | Number of regulated entities
the material or not — directly may be very high.

accountable.

California's glass recvcled content policy places responsibility on the glass container manufacturer.
One DOR staff person feels that the policy is more difficult to enforce than some of the state's
other content policies because it requires manufacturers, wherever thev are located, to report and
meet the standard. If distributors or importers into the state were responsible, there would be
more direct accountability to the state. The fiberglass policy also requires manufacturers to
report. In this case, there are only about a dozen manufacturers, and it is relatively easy to
administer the policy.'

The newsprint recvcled content policy rec';uir'es'éonmimers of newsprint - printers and publishers -
- to meet the content level. The number of potential regulated entities 1s high. Last year the
Board sent out notification to 12, 000 printers and publishers. They received forms back from
“about 1,200 firms. While most of the 10,000 non-reporting firms may not use newsprint, there
is no practical way to determine how many additional firms should be reporting.> The plastic
trash bag policy was requmng bag manufacturers and resin producers -- about 200 firms -- to
meet the standard

| The location of the firms -- in state or out-of-state.

This issue is important both to the administrability and enforcement authority of the state, There
are two levels of concern: the legal ability of the state to regulate firms in other states, and the
practical ability to do so. The extent to which regulating firms out-of-state with a California
content policy can occur is uncertain. According to the one Board staffperson, going out of state
to audit regulated firms and collecting fines and penalties should not be a problem.’ The state
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has a “long-arm" statute that allows it to regulate.out-of-state. In addition, firms may be required
to send their records to the Board, rather than the Board auditor traveling to the facility.

DOC considers out of state regulation to be more of a gray area. This mav be related to the fact
that the agency is already implementing a recycled content law that regulated out-of-state glass
manufacturers. A case in New York related to wildlife protection provides a basis for regulating
firms out of state, however the glass industry has a case on the other side. To date, there has
been no regulation of out-of-state firms for recycled content policies. by either ;gency._‘ .

u Repdrtixig requirements for regulated firms. L .

Reporting requirements, if extensive, may discourage firms from participating in the program. The
Board, in their newsprint and trash bag programs, is making a strong effort to minimize the
amount of reporting required, and also to be sensitive to issues related to trade secrets. In both
these programs, firms are, or will be required to report very little to the state. They are required
to maintain records that verify their content levels. The requirements of the policy must achieve

a balance between requiring enough information to make the report a useful tool in evaluating the ‘
fim's compliance and the effectiveness of the policy, and requiring so much information so as

to be burdensome to both industry and tbe state, or to neglect trade-secret or privacy issues of the

firm. T

] Coordination of the policy with existing programs and recycling infrastructure.

There are alreadv myvnad laws and regulations related to solid waste and recvcling in the state,
as well as federal laws. No new recvcled content and/or tradable credit policy will be
implemented in a vacuum. It is essential to evaluate how each policy will mesh with existing
programs. For example, will a recycled content policy for corrugated result in price increases for
newsprint that allow publishers to exempt themselves from the law. Does a policy simply shift
diversion from an existing material? For example, tissue manufacturers are currently a major
market for mixed paper. A corrugated policy might simply switch use of mixed paper from tissue
to corrugated without creating a demand for additional secondary materials. One alternative for

" -. paper recycled content, discussed in more detail in-Chapter 5, is to' implement .a single paper

recvcled content standard, require all p.aper'g'ra"des to compl;\j, and allow trading between paper.
grades. ' '

= Auditing and enforcement requirements.

With any new regulation or policy, there will be some firms that do not comply. The number of
firms that violate a law will depend on the motivation to cheat, the ability of the regulatory
agency to detéct cheating, and the penalties that occur if they do. If firms do not feel like there
is a chance their violations will be detected or penalized, and they can save money by not
complying, they may. Studies of regulatorv enforcement have shown that there are a small
number of entities that will comply no matter what, a small number that will violate, no matter

-what, and a large majority that will comply if they feel there is some chance they will get caught '

if they violate.® The table below summanzes issues related to enforcement of recycled content
and trading policies. The discussion of the EPA's lead trading program also provides insight into
enforcement requirements (See box, below). Potential tools for enforcement include:

[
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] Random sample audits with severe penalties, as with IRS audits. ) Q

a . Audits and inspections targeted towards suspected violators (targeted through reports,
complaints, etc.).

" Cross-checking records on reports.
= Penalties at least equivalent to potential ,‘gaih?through noncompliance. .
u Publicity about violations' when a firm is caught.

Noncompliance with recvcled content policies does not pose a public health threat, as does
noncompliance with many other environmental regulations. This reduces somewhat the urgency
in enforcing these laws. Trading policies, however, offer the potential for illicit profit, and thus
should be more heavily enforced. o

9
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TABLE B- 2

ENFORCEMENT ISSUES FOR RECYCLED CONTENT AND TRADABLE CREDIT POLICIES

7 Violiation

Motivation

' Solution (Detection/Penaity)

Failure to report.
(With or w/out trading)

.Remain out of 'regulatoryrloop.

Outreach to firms, audits of potential regulatees,
cooperation with industry groups.

Reporting false recycled content levels.

. (Without trading)

Avoid paying costs of using secondary materials.
| Avoid penalty for noncompliance.

| Audits of selected firms, severe penalty for blatant

violators.

“Reporting false recy@:led content levels.
(With trading)

‘|- Potential to profit through sale of false credits.

Audits of selected firms, severe penalty for
violators. Penalty must exceed revenue gain of

“noncompliance. Other tools to detect include:

= Corﬁparé records of 'other trades.
s . Evaluate price of trades (low pnce may
indicaté cheating).

Not meeting the content requirement. .

Avoid paying the ‘costs of using secondary

Repons and audits to check content levels,

(With or without trading) materials. penalty for noncompliance.

Sale of excess or false credits. - | Profit Same as for reporting"false recycled content
(With trading) ] . levels (with trading). 7
Purchase of false credits. Proﬁt Same as for reporting false 'recycled content

(With trading)

levels (with trading).

Holding ‘onto credits -or inflating prlce of.
credits. (Wllh trading)

Profit, eliminate 'competitms.

Evaluate prices of trades, complaints from other
firms. If potential for monopoly on credits exists,

| possible provide "an "out” through landfill credits.

Collusion wiih another end-user to
. purchase or sell false credits. |
" (With Trading)

.| Profit

Same as for reporting false recycled content
levels (with trading). Detection may be more
difficult if firms are colluding. Severe penalty
would be necessary. Collusion could potentially

_violate anti-trust laws, which would be a strong

decentive.

fiflis




EPA'S LEAD TRADING PROGRAM

EPA’s lead trading program for gasoline is widely viewed as the most successful example of a
tradable permit policy. It is also the system that is most similar to a tradable credit policy. Lead in
gasoline was phased out between 1979 and 1988, from a lead concentration standard of 1.10 gplg
(grams per leaded galion), to 0.10 gplg. Between 1985 and 1987, up to 20% of the lead that was
consumed passed through tradmg deals. The savmgs that resulted from the program is estimated to
| be.as ‘much as $226 million.®

Refiners were required to meet a certain lead content in gas, with the amount decreasing each year.
Some firms were already below the limits, or could easily obtain them, while others needed to make
more extensive production changes in order to do so. Under the policy, refiners that were below the
lead level could trade lead content credits with other firms, or bank them for future use.

About 900 refiners reported trades 1o EPA each quarter. Because refiners were already buying and
selling lead and other commodities -amongst each other, lead credits were relatively easy to
implement. In addition, there are only two manufacturers of lead in the US, so the EPA knew the
total amaunt of lead available for trading. ‘

Because the sale of lead credits provided an opportunity for generating an. illicit profit, there was
also a great incentive to cheat the svstem, most often by over-reporting volumes to increase the
number of credits available for sale. Initially, without audits or other enforcement activity, there
was a significant amount of cheating going on. After the ﬁrsr'}lear, the statute was amended to
allow for enforcement, and the EPA's Enforcement Division took over some aspects of the program.
In addition to the 1 to 1 1/2 staffpeople that handled the trade reports, the EPA hired a full time
auditor with a CPA4 background to conduct thorough on-site visits at selected refiners. Those
refiners that were most likely to be violating, based on volumes and information from other refiners,
were targeted for enforcement. About 20 on-site audits were conducted a year. According to the
director of EPA's enforcement office, only a small percentage of firms were violating. Most blatant
violations were conducted by low profile and low profit firms. Publicity and the large fines that
were involved helped create an incentive for firms to comply. The large, well known refiners also
had some violations, but most of these were mistakes, not wiIlfuI violations.

There are several féatures that conmbuted to-the success of the lead program ‘With the exception

ofknowledge of thé total number of credits available, all of these features could potennally apply 1o |
a tradable content poltcy

Administration was relatively easy.

Lead trading fit in with_existing commodity markets.
Strong auditing and enforcement presence by EPA.
Adequate penalties.

"EPAknew the total amount of lead available for trading.

CONSIDERATIONS IN THE DESIGN, ADMINISTRATION, AND
EFFECTIVENESS OF TRADING POLICIES '

Developmg a consensus among industry and environmental groups on a recycled content/tradable
credit policy dunng legislative and regulatory processes may be crucial to the success of the

program. Such a consensus can influence how the policy is implemented and how effective the
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policy is in increasing recycled content. Industry cooperation and complxance will be much hlgher"
if they have participated. in the policymaking process.

+ The success of a trading policy depends in large part on the ability and motivation of regulated

fims to conduct trades. There is considerable literature on tradable permit programs for air
pollution and .lead, and what factors encourage trading.” While these studies provide some
insights into tradable credits for recycled content, there are many fundamental dlfferences bem een

o tradmg in. these programs that may affect the ability to trade.

Make trades easy. If trading credits requires a large number of forms, approval bv legal
experts, approval by the state agency, or other types of certification, they are unlikelv to
‘occur. For tradable credits, it is reasonable to require minimal record keeping and
approval, and then follow through with. audits if the required records are not provided:

- There should be no requirement for prior approval. Firms should be allowed to negotiate

the trade amongst themselves; with outside assistance from a broker or the state if
necessary, and report those transactions that are made. One related issue is how often to
require firms to report. Glass manufacturers submit monthly reports to DOC, refiners
submitted lead reports quarterly, and newsprint consumers submit annuallv. While an
annual form may be simpler, it may not encourage trading, while more frequent reporting
would.

Information on potential trades. Firms need to know about prospective buyers and sellers
in order to make the trade. With tradable credits, the secondary materials are already a
commodity, although, for some materials the markets are relatively new. Depending -on
the matenal, there may be relatively few information barriers to finding trading partners.
Both the state and private brokers could aiso play a role. The state, through CALMAX
and DOC's Marketwatch already provide lists of secondary materials available. Tradable
credits could be added to the list with little additional cost. Computer bulletin boards
could also provide information for trading. Private brokers that deal with stock sales
could also handle tradable credits for secondary materials. This is'most likely to occur
for larger trades.?

The Chicago Board of Trade and several other .groups, including thé State Market
Development Roundtable, organized through EPA, are evaluating the feasibility of
commodity trading markets for secondary materials® Such a system would facilitate
tradable credits. For air pollution credits, the necessity of a third party in trading permits
decreases with the number of trades. The more trades are completed, the less need for
a broker. Relatively few air pollution trades are made. There have been about 10 trades
in the South Coast Air Quality Control District (SCAQMD) in the last year and a half.
The number is small, in part, because of the recession. For administrative purposes, the
SCAQMD prefers trades that do not involve the broker purchasing the matenal because
this tends to confuse the trade.

In-state vs. out-of-state trading. The goal of these policies is to stimulate demand for
secondary materials in California, as well as to increase diversion of those matenals.
Many of the products to which recycled content policies are applied are manufactured
out-of-state. As a result, much of the market stimulus and diversion will also occur out-
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of-state. While out-of-state manufacturers should receive credit for their recyvcled content
levels, even if the material diverted is not from the state, it does not seem reasonable to
allow them to sell additional credits. Thus, we would suggest that only in-state end-users,
or end-users that could prove thev were using California secondary matenals would
qualify to sell credits.

L] .Pr"ovide incentives to the decision-maker. One theory, proposed by John Polizano. of
-"AER-X, a broker of -air pellution credits, is that it is the microeconomics of the decision
maker that dictates whether or. not a trade will succeed.!® His theory is that it is the
individual decision maker, not the dynamics of the firm or the tradmg market, that will

make a trade happen. According to this idea, then, the key issue is what will make the

person in each firm that has the responsibility for trading, make the trade. For recyvcled
content - trading, this person could be the purchaser, a mid-level manager, an
environmental compliance person, or, for a smaller firm, the.company owner or manager.

Incentives to this person, then, may be important for a successful trading program.

Below, we list several factors which may either encourage or discourage trading at this
level.

Reasons to Trade

The "warm fuzzy feeling"/doing an environmental good.
Belief in the program and market-based mechanisms.

Goad publicity.

Chance of promotion, recognition in the firm.

Monetary benefit to the firm and any self-gain that may result.

Reasons Not to Trade

Too complicated or difficult, results in extra work.

No direct benefit to the individual.

Disdain for the program, regulations, or state agency.

- Lack ofmformanon on trading opportunities.

Unable 1o come to an agreemenr on price and condmons of. trade.

MARKET AND PRICE IMPACTS

While market-incentive.based policies such as tradable credits in theory. result in a more efficient
marketplace, policies such as tradable credits have the potential to create inequities in the market.
It 1s important to understand these potential impacts and the situations where they may be most
problematic. '

To help illustrate some of these market impacts, we compare three tradable credit scenarios Each
involves ten firms producing 1 million tons of a product. The content level is 50%. The
production and content levels of the ten firms vary in the three examples.
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‘Table B-3. Tradable Credits — Scenario 1

Production

California Futures

Manufacturer Sec. Mat. % Rec. Cont. |Credits - Sell |Credits - Buy
A 100,000} . 40,000 40% " 10,000
B 100,000 . . 50,000 50% :
o] 200,000/ 150,000 75% 50,000
‘D 50,000 10,000 20% ' 15,000
E 50,000/ 0 0% 25,000
F . 200,000 50,0001 25%)| . - 50,000
"G 50,000 25000 50% - B
H 50,000 ~ 50,000 100% 25,000
] 100,000} ' 70,000{ 70% 20,000
J 100,000 10,000 10% 40,000
Total Credits ) 95,000 140,000
Diversion impact 45,000 Credits needed
B-123.XLS
Table B4. Tradable Credits — Scenario 2
Manufacturer |Production  |Sec. Mat. % Rec. Cont. |Credits - Sell |Credits. - Buy
A 500,000 500.000 100% 250,000]
B 50,000 ) 0 0% ' 25,000
C 100,000 . 25,000 25% 25,000
D 50,000 0 0% 25,000
E 60.000 30.000 50%|
F 40.000 ' 0 0% 20,000
G 20,000( - 0 0% 10,000
H 40,000 0 0% 20,000
| 40,000} 10,000 25% 10,000
J 100,000] 40,000 40% 10,000
Total Credits - ) 250,000 145,000
Diversion Impact . 105,000 Credits unused ,
, , , » B-123.XLS
- . .Table B:5. Tradable Credits. = Scenario 3 C
Manufacturer |Production  |Sec. Mat. % Rec. Cont. |Credits - Sell |Credits - Buy
A 500,000{ 0 0% ' 250,000
B 50,000 20,000 40%| 10,000
c - 100.000 60,000 60% 10,000
D 50.000 25.000 50%
E + 60,000 30,000 50%
F 40,000 0f 0% 20,000 .
G 20,000 20.000 100% 10,000
H 40,000 ~ 40,000{ _ 100% 20,000
! 40,000f 40,000 100% 20,000
J 100,000 50,000 50% ) )
Total Credits ' 60,000 280,000
Diversion Impact 220,000 Credits needed ) )
' - B-123.XLS
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Trading _Scenario #1

In Scenario #1, the production and content levels are distributed fairly evenlv among the ten
firms. There is no one firm that dominates the market, either in production or in recvcled content
credits. Under the trading policy, five firms will need to purchase credits, and three firms will
have credits available to sell. There is a shortfall of 45,000 tons, meaning that the ten
manufacturers will have to increase their recycled content use by 45,000 tons to comply with the

policy: We would expect that those firms that could increase their use of recvcled content for the ™

Jeast cost would do so, and at the same time thése firms would generate credits which they could
sell. While the policy would create an increased demand for secondary matenals, given the
volumes in the example, the increased demand is relatively low. In this case, a higher content
level might be desirable.

Trading Scenario #2

Here, production and content levels are not evenly distributed. There is one large manufacturer
that produces half of the total market, and is at 100% recycled content. The remaining production
and content is distributed relatively evenly among the other nine firms. Because the largest firm
is at 100% recycled content already, the policy will not create any additional diversion. There
are over 100,000 tons of extra credits available. Here, none of the other firms need to increase
their use of secondary materials, as long as they can purchase credits from Manufacturer A.

Because Manufacturer A is the only firm with credits to sell, they -can control the market for
credits, and potentially exclude smaller firns from the market by manipulating the.prce, or
withholding credits from the market. In this case, small firms that could not afford to increase
the use of secondary matenals could potentially be shut down.

If a recycled content with trading policy was implemented in a scenario such as this, the content
level would have to be carefully established. Based simply on the feasible content level and the
number of credits available, a much higher standard would be necessary. Such a high standard,
however, might place an excessive burden on smaller businesses that did not or could not meet
- the-high levels, and would be at the mercy of the large firm to purchase credits. Small firms that

‘| “increased their recycled content levels would probably net be able to move into the credits market -

because the large firm would be dominant. In this case, trading might not be appropnate for the
recvcled content policy. This situation is somewhat analogous to that of recvcled content
newsprint in California.

Trading Scenario #3

This scenario is the opposite of #2. Here, the large manufacturer has no recycled content, and
the nine smaller firms have content levels ranging from 0% to 100%. There is a shortfall of
content credits of 220,000 tons, meaning that manufacturers will need to increase their usage of
secondary materials by at least 220,000 tons to meet the standard. The firms at the greatest
‘disadvantage in this scenario are the two small firms that do not meet the content standard. They
would be forced to compete with the large firms for the few content credits that are available.
There would be a strong incentive for firms to increase their use of recycled content, especially
if they could sell credits to the large manufacturer. The large manufacturer might decide'to use
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secondary materials at their facility, to avoid the need to buy credits. Such a change might
eliminate the need to trade credits, however it would create a stronger demand for secondary
matenals.

While purely hypothetical; these three examples.help to illustrate some of the complexities that
may result with a trading policy. They highlight the importance of understanding the existing
,marketplace for the product before the policy is developed Such an understandmg can help to

avond surpnses when the pohcy 1s 1mplemented |

There are other issues related to pricing and markets that should be evaluated before a recvcled
content with trading policy is established:

] How will the policy impact prices for secondary materials? When there is more than one
product in which the secondary material can be used, the content policy may discourage
the use of secondary matenals in the other products. Secondary paper provides an
example. A content policy for corrugated would increase the demand for secondary paper
of all grades, potentially resulting in price increases for secondary paper. While this is
a desirable market response, it could also result in less secondary paper use in other paper
products. Tissue manufacturers currently use a relatively high level of secondary
matenals. If the price of secondary paper became too high, they might reduce their usage
and switch back to wood pulp, to the extent possible. If this type of price and material
shift occurs, there is a possibility that overall use of secondary matenals could actually
decrease as a result of the policy. As noted earlier, one solution to this problem for paper
1s to place recvcled content policies on all paper products, not a single grade of paper.

= Will the policy result in substitution for non-regulated products? There may be situations

in which the policy will induce consumers or manufacturers to substitute other matenals

or products to avoid the regulation. The plastic industrial containers policy may create

such problems. If it becomes more costly to manufacture plastic industrial containers, or

if manufacturers perceive that it will'be more difficult, thev may switch to otlier materials’

such as steel or wood. To the extent that these materials are recvcled or reused, the result

- would be beneficial for overall diversion. The policy. could result in. greater amvounts of

waste if the materials :are not recycled or re-used -- if wooden pallets are discarded after -

one use, for example. In addition, the policy would not have the desired impact on the
demand for recycled plastic.
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| APPENDIX C
AGRICULTURAL COMPOST
MARKET DEVELOPMENT IN CALIFORNIA

BACKGROUND INFORMATION

"The devélopment of a viable composting industry in California is a crucial component of the
effort to achieve the mandates of AB 939. The state ‘will not be able to achieve a 50 percent
reduction in the quantity of materials disposed of in California’s landfills without composting a
significant amount of the organic waste stream. There are many technical, economic and
regulatory ‘issues associated with the development of composting on a large scale in California.
Many of these issues can be overcome through careful scientific research, responsive engineering
and well thought out regulations and product standards. However, if the demands of potential
compost product users are not understood and addressed thoroughly, large scale compost
production may never get off the ground in California. Agriculture is by far California’s largest
potential market for compost products. If compost products can meet farmer’s specifications and
the potential benefits for soils and crops become widely accepted within this industry, then the
future of compost should be bright in California. N

This document provides an overview of the quantity of organic materials that could potentially ‘
be composted in the state, the estimated size of the various compost market sectors and a rough
breakdown of the major agricultural market sectors. An overview follows of the potential benefits
of compost use in agriculture in terms of soil characteristics .and crop vields, as well as
environmental and economic factors. In addition, the barriers to widespread use of compost in
agriculture are discussed, including issues such as cost, quality, logistics, established practices and
information availability. These background sections are followed by several alternative strategies
for the California Integrated Waste Management Board to consider to help reduce barriers and
develop this essenual market.

: ,ORGANIC MATERlAL QUANTITIES IN- THE WASTE STREAM

The \ast ma_]ontv of compostable materials such as yard waste, food waste and mixed paper are
still landfilled in California. According to data.compiled by the Board from SRREs submitted
by Cities and Counties, less than 10 percent of the vard waste generated annually in the state was
diverted from landfill disposal in 1990. Food waste and other potentially compostable organic ‘
materials also have very low diversion rates. The amount of compostable organic materials in
the disposal stream provides a major opportunity to reduce the solid waste disposal rate and to
produce a valuable source of organic matter. Table C-1 below summarizes the quantities of
potentially compostable material in California’s waste stream. As of 1990, these organic materials
contributed almost 15 million tons to California’s dwindling landfills, or about 40 percent. of the
total quantity of waste disposed.
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POTENTIALLY COMPOSTABLE MATETRAlitg lcl\?CALIFORNIA 'S WASTESTREAM, 1990
Compostable . Quantity Percent of Disposed
Materials ' Disposed (TPY) _ Wastestream

Yard Waste - " 5,629,539 14.4%

Wood Waste | --: . 3309882 | .. .. 87%

Food Waste = S 2,808,114 : 7.4%

Other Paper o 2,015,511 . 52%
Miscellaneous Organic _ 802,476 7 2.3%
Manure 406,577 1.0%

Crop Residues 61,525 : 0.2%

Total ' 15,313,624 39.0%

Source: CIWMB Interim Database Project, March 19, 1993 Revision

Figure C-1 below shows the relative contribution of various waste types to the total potentially
compostable wastestream. Yard waste is the largest contributor, comprising 36 percent of total
compostable organic waste. In 1990, approximately 5.5 million tons of yard waste are estimated
to have been disposed of in the state. This number may be significantly higher in future vears
due to the fact that the current figure was calculated in the midst of a prolonged drought which
has now apparently ended.

Wood waste, food waste and other paper are the second, third and fourth largest sources of
organic material. A significant portion of the wood waste stream is not suitable for inclusion in

compost operations due to contamination, composition and other factors. "Other paper” includes .

" various mixed grades of moistute- or food-contaminated fibers-as well as tissue and towel paper.

"|. Although all of these materials are compostable, the emphaSIS ‘of most compostmg operations:

around the nation 'has been on vard waste; it is relatively easy to-segregate from other material
for -collection and requires relatively simple. technologies for processing into organic soil
amendment products such as mulch and compost. However, if cities-and counties are to achieve
the 30 percent disposal reduction goals of AB 939, organic matenials such as food waste and other
paper will also have to composted.
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FIGURE C-1 | \
CALIFORNIA'S COMPOSTABLE WASTESTREAM

] Other Paper -13.1%
Food Waste -18.9% . .

* Misc. Organic - 58%

Manure - 2.6%
Crop Residue - 0.4%

Wood Waste - 22%

Yard Waste - 36.7%

The amount of compost that will be produced in the state by the end of the decade is uncertain.
According to the Board Interim Database Project, over 15 million tons of compostable materials
are disposed of annually. Based on 1990 figures, if 70 percent of these materials are recovered
for composting, between 4 and 6 million tons of compost could be produced in the state.' This
figure will increase as waste generation increases as a result of population growth and other
- . factors.” o ool S .
THE IMPORTANCE OF AGRICULTURAL COMPOST MARKETS

Although agriculture is by far the largest potential market for compost products in Cali_fdmia,
there is very little quantitative data on demand. Some research has been conducted at the County
level to assess the potential demand. For example, a 1983 report written for Santa Cruz County
found that 90 percént of farmers in the County already used some type of organic material (such
as manures) in-their soil management efforts because of the nature of the soils, the presence of
high value crops (improving the economics of organic material application), and an exceptional
awareness of the benefits. The study also found that Santa Cruz County farmers could consume
all of the compost that could be produced locally from organic materials in the waste stream.’
Another study is currently underway to estimate the potential demand for compost in all
- agricultural sectors in-Santa Barbara County.
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A 1992 study by Battelle on the practical potential applications for compost in the U.S. found that
as much as 500 million tons of compost could be used annually within a 50-mile radius of urban
centers with populations over 100,000. Of this quantity, 450 million tons could potentially be
used by agriculture’ In California, the study estimated the total potential compost application to
be about 14.5 million tons per year. As shown in Table C-2 below, the study estimated that
potential agricultural use is over 10.5 million tons per year, comprising ‘72 percent of the
estimated total potential application level in the state.

TABLE c-2
COMPOST APPLICATION BY MARKET IN CALIFORNIA
Percent of
Market Tons Total Market
Landscape 190,612 1.3%
Topsoil : - 234,951 1.6%
Peat/Bark | 75,918 © 05%
Landfil ' 14662 0.1%
Nurseries 491,097 3.4%
Sod 7 : 393,267 2.7%
Silviculture : 2,632,940 18.0%
Agriculture 10,615,500 72.5%
Total 14,648,947 100.0% -

Source: Slivka, et al., Potential U.S. Applications for Compost

The data in Table C-2 must be mterpreted verv carefully because it is highly generalized and 4

assumes potentnal applications of composr ‘not potenual demand. The distribution of markets may
be very different on the local level. However, this data does illustrate the importance of
developing the agncultural compost market sector in California. Cities and counties considering
developing their own composting systems should, of course, not rely on this data as an assurance
that there will be a market for compost. The Battelle study divides the agriculture industry into
three sectors: harvested cropland; pasture/grazing land; and land for cover crops, legumes and soil
improvement grasses. In addition, the study estimates physical application rates to be 26 tons per
acre for harvested cropland, 22 tons per acre for pasture and grazing land, and 51 tons per acre
for cover crops, legumes and soil improvement grasses. Compost application would occur every
five vears. Table C-3 illustrates by sector the potential physical application of compost in
California.
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TABLE C-3
POTENTIAL AGRICULTURE COMPOST APPLICATION IN CALIFORNIA
Type of Application Potential’

Cropland Area (Acres) ~ Application (Tons)
Harvested Cropland 1,616,734 8,407,000
Pasture/Grazmg © . 403,506 . - 3,775,400 -
‘Cover Crops, Legumes and : ‘ ‘ 7
Scil Improvement Grasses 43,458 433,100
Total 2,063,698 10,615,500

Source: Slivka, et al., Potential U.S. Applications for Compost

BENEFITS OF COMPOST USE IN AGRICULTURE

Although compost produced from components of the municipal solid waste stream typically
contains nitrogen and phosphorous levels higher than most agricultural soils®, there is a common
misconception that its main value is as a fertilizer. Although compost does have nutrient benefits,
the pnmarv benefit of compost use for agricultural soils is its ability to enhance the physical and
chemical properties of soil’® In addition to these soil benefits, there are also potential
environmental and economic benefits for agnculture

BENEFITS FOR PHYSICAL, CHEMICAL AND BIOLOGICAL PROPERTIES OF
SOILS

The primary benefit of compost for agricultural soils is derived from the presence of organic
matter. Organic materials increase water retention and cation exchange capacity, which enables
the soil to retain nutrients and avoid leaching by irrigation or rainfall. Organic materials also

'i_-reduce soil bulk .density and serve as a-source.of .plant nutrients that are 'made gradually
" . available.” Compost- appllcanon to agncultural land potentlallv provxdes the followmg physical, -

chemical and biological benefits.

= Physical Properties of Soils: Compost improves soil texture, increases water holding
capacity, improves soil aeration capacity, improves structural stability, provides resistance
to water and wind erosion, improves root penetration, and stabilizes soil temperature.

s Chemital Properties of Soils: Compost increases macro- and micro-nutrient content,
increases availability of mineral substances in soil, increases pH in acid soils®, regulates
mineral input (particularly nitrogenous compounds), serves as a buffer in making minerals
gradually available to plants.

- Biological Properties of Soils: Compost affects the development of fauna and microflora,

reduces vulnerability to attack by parasites, promotes faster root development can
produce higher yields, and mhnbxts weed growth’ and soil-born diseases.

C-5 . 41026A-C.003




ENVIRONMENTALVBENEFITS

In addition to the obvious benefit of reducing the quantity of organic materials disposed of at
solid waste landfills throughout ‘the state, compost use by agriculture offers several other
potentially significant environmental benefits including:

Reduced Nonpoint Source Pollution: anpoint source pollution generally consists of

-discharges camried by run-off or leachate to.nearby surface 'or groundwater, such as
* sediment, niitrients, pesticides, metals and pathogens.'” Agricultural run-off sources are

considered to be the major contributor to non-point source water quality problems."' The
ability of compost to reduce both surface runoff and leaching into groundwater
(particularly nitrates) could substantially mitigate this environmental problem. Research
conducted in Connecticut indicates that organic nitrogen in compost is less likely to leach
into groundwater because it is released more slowly than nitrogen in inorganic fertilizer."

Water Conservation: Compost application increases the water holding capacity of soils
and reduces water loss as a result of percolation, evaporation and runoff. Compost
application rates of 10 to 15 tons/acre can increase water holding capacity by 5 to 10
percent; higher rates of compost application can potentially further increase this savings
(Shiralipour et al., 1992). This is a particularly important benefit in California, due to the
pressure on .agricultural water resources as a result of drought, pollution and urban
expansion. :

Energy Conservation: A benefit directly related to the water conservation benefits of
compost use is the potential energy savings resulting from the reduction in pumping from
groundwater irrigation sources. The increased water holding capacity of the soil reduces
the frequency of irrigation. Although this benefit is likely to be highly variable due to
factors such as differences in well depths, the statewide energy savmgs of wide-spread
compost use in agriculture is likely to be substantial.

Reduced Need For Pesticides, Herbicides and Fungicides: Compost can potentially
suppress soilborne diseases due to the presence of beneficial microorganisms. Highly
mmerahzed ‘'soils; where. organic.matter is Jow, tend to have serious soilborne disease
problems.'> Research in Ohio found that, under the proper conditions, beneficial micro-
organisms found in compost out compete disease-causing pathogens for vital ‘nutnents.
These micro-organisms can suppress a variety of pathogens that cause damping off and
root rot as well as other diseases such as Pythiums, Phytophthora, Rhizoctonia and
Fusarium.'" Some favorable microbes contained in organic matter can also release a
chemical that is toxic to soil pathogens."

Reduction in Soil Erosion: Loss of topsoil due to wind and water erosion is a major
problem facing agriculture. Although this problem has been reduced by agricultural
practices such as laser planing, contour plowing, cover cropping and incorporation of
organic materials such as crop residues and manures, compost use could further reduce
the loss of valuable topsoil in California.
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] Farm Worker Health and Safety: To the extent that compost use can potentially reduce
reliance on pesticides, farm laborers have a decreased exposure to these chemicals which
are tvplcallv toxic to humans :

ECONOMIC BENEFITS

The economic beneﬁts associated with agricultural use of compost are potentially substantial.

. Although the dollar value of the nutrients in compost are relatively simple to'calculate (nutnent i

avallabnlntv versus the price of inorganic fertilizer), the economlc benefits of non-nutrient effects
are difficult to calculate, so they are often ignored altogether.'® 'This is partly because the non-
nutrient benefits occur over the long-term.  The potential economxc benefits from the use of
compost by farmers in California include:

] Increased crop vields and fruit quality due to improved tllth dlsease suppress:on and plant
vigor benefits. -

L] Cost savings resulting from water conservation--both in terms of reduced water demand
and energy cost savings from reduced well pumping.

LN Cost savings from reduced reliance on pesticides/fungicides as a result of soilbome
disease suppression and chemical fertilizer use due to diminished leaching and 1mproved

nutrient availability.

] Avoided costs of potential nonﬁoint source pollution management and remediation.

BARRIERS TO COMPOST USE IN AGRICULTURE

There are several barricrs to the development of compost markets in the agriculture industry in
California. Although not insurmountable, theyv will have to be addressed systematically over the
next to 3 to 3 vears if agriculture is to serve as a major market for compost by the year 2000.

CEC, in conducting research in Santa Barbara County and statewide, has found five basic

interrelated categories of" barriers to agncultural utilization of compost. These categories mclude
‘cost;* quality; logistics; current practices; and avallabxlltv ‘of “information. The following list

summarizes each of these categones

COST

Cost barriers to the use of compost in the agriculture industry are affected by a variety of factors
such as product cost, transportation cost, cost of application and the availability of alternative
organic amendments. Costs must also be considered in relation to the value of the crop. The cost
of compost may be less of a barrier for farmers that grow high-value crops, such as fruit and
vegetables, because the high return on these crops would allow them to increase the cost of their
inputs. However, farmers that grow lower-value crops such as cotton, alfalfa and wheat would
be less likely to increase the cost of their inputs because they are less likely to realize benefits
in crop value. ‘
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Product Cost: Farmers currently pay very little, if anything, for organic material. It is
either purchased in small quantities or generated on-site from crop residues and poultry
and livestock manures. CEC research in Santa Barbara indicates that chicken and steer
manure, typically applied at rates of 1 to 5 tons per acre, costs between $10 to $20 per
ton delivered. Compost will have to be competitively priced for farmers to consider using
1t.

~'Transportaribn/Distribution | ngh transportation costs. consmute a barrier to the

development of markets for compost material by increasing the product cost. This is a
result of the low-bulk density of compost, and transportation distances from compost
facilities. Truck transportation costs for compost depend primarily on the distance to
market and the shipping weight. According to a study conducted for Santa Cruz County,
transportation costs could range from a low of $2.60 to a high of $36.80 per ton,
depending on the distance travelled and the quantity of matenal: Costs wﬂl be higher for
shorter distances and smaller quantities."

Application: Farmers currently contract out for the application of organic material such
as manures because they do not have either the equipment or the time to apply it
themselves. Established application rates for manure range from 1 to 5 tons per acre.
Application costs range from $4 to $10 per ton, depending on whether the cost of the
material is included. Farmers’ reluctance to pay for compost is in part due to the lack of
economic data to compare crop vield with application costs.'®

QUALITY

¥

Quality is probably the most important issue for the agriculture industry because farmers will only
apply high quality material that provides benefits in terms of crop vield and pest control. Some
farmers perceive that compost produced from organic materials in the municipal solid waste
stream poses problems due to the potential presence of chemical and physical contaminants,
particularly when combined with sewage sludge. -

- Product Specifi cations: - * Product _specification demands by the agriculture: industry

include low salt concentration; nitrogen coritent, a pH range of 6.5 to 7.5, low moisture -
content and consistency. Soluble salts in the compost could reduce the availability of
other nutrients and adversely affect the soil structure. Knowledge of nutrient content and
pH will allow farmers to incorporate compost into their farm management plans.
Moisture content 1s important when compost is purchased and transported because farmers
will not pay for material that has a high water content. Consistency in quality is key to
the use of compost in the agriculture industry because farmers will want to be assured of
the consistency in terms of quality and benefits over time.

Perception of potential risks: Some farmers perceive unnecessary risks with using
compost. Theése risks typically relate to potential physical, biological and chemical
contaminants. Physical contaminants include high salt concentration and the presence of
inert material such as plastic and glass. Biological contaminants include plant diseases
that could reduce crop viability and vield. The perception that compost would contain
chemical contaminants, such as high concentrations of heavy metals, is specific to
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compost with sewage sludge feedstocks. Additional potential nsks from concentrated use
include: the presence of pathogenic organisms; nitrate accumulation; accumulation of
toxic organic compounds such as PCBs in soil; and excess salts."’

LOGISTICS | | ,

Availabilityv: Compost must be consistently available for farmers when they need it and
if -they choose-to self-haul, .it must be in. accessible locanons Farmers may not use

‘ 'compost if they have to wait for it to become avallable

Timing: The application of compost may increase the time needed to prepare fields for
planting. . The timing of field applications is also potentially affected by the availability
of material. However, field preparation may only be a barrier for farmers that do not
currently use organic material. If farmers substitute compost for other matenals such as
manures, this barrier may not be as significant. .

Equipment: Farmers do not typically.own equipment for compost field application.
Farmers are not likely to purchase expensive equipment that is only used once a year.
Farming operations that use ofganic soil amendments typically contract manure spreading
to specialized companies that sell, deliver and apply the material. :

Field accessibility: Field accessibility is a potential barrier for tree crops such as
avocados. Trees can be planted on steep slopes that are inaccessible to spreading
equipment. In addition, although tree rows range in width from 15 to 20 feet, avocado
trees eventually grow together.

ESTABLISHED PRACTICES'

Unfamiliarity: ~ Currently, there is relatively little use of compost products by the
agricultural industry in California. As a result, farmers are often not familiar with the
economic and environmental benefits of compost application.

Unwillingness to change: Farmers often have established practices that have been proven
over time, many through UC Cooperative Extension Service and the practices of their
colleagues. Farmers need confirmation that compost provides economic benefits in the
form of increased crop vields, soilbome disease suppressxon water savings and fertilizer
savings.

Competing products: Compost will have to.compete with existing organic agrculture
inputs -such as crop residues, manures and muiches. Farmers have a tradition of using
these materials and will need information on the superior benefits of compost use. In
addition, it is unlikely that compost could replace the use of crop residue since farmers
typically incorporate crop residue to avoid disposal costs.
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AVAILABILITY OF INFORMATION

Lack of data on economic benefits: There is very little data on the economic benefits
of compost application in terms of pathology, quality of fruit, water conservation or
increased vield. Scientific research identifies the agronomic benefits of applyving different
organic materials but does ‘not quantify the economic benefits for farmers.

. Dissemination:  Currently -there are limited sources of information-on compost use.in-
‘California. This is particularly ‘true for potential non-nutrient economic benefits and’

application practices. Information in the agriculture industry is disseminated by
government agencies and organizations such as the USDA Soil Conservation Service and
the UC Cooperative Extension Service. The only handbook available on the use of
organic materials was recently published by the UC Division of Agriculture and Natural
Resources, Sustainable Agriculture Research and Education Program.?' The handbook

provides information.on organic amendments for use by farmers and agricultural advisors

but does not quantify potential long-term economic benefits.

STRATEGIES FOR EXPANDING AGRICULTURAL COMPOST MARKETS IN

CALIFORNIA

This section focuses on action items that the Board can carry out to help overcome barriers to

agricultural compost markets. The Board has already identified several potential action steps in
the 1992 Compostables Market Development Action Plan. The recommendations of this report
are designed to complement those activities the Board has already identified. The following list
summanzes the actions the Board has already identified to advance agricultural compost markets
in California:

Promote the development of product quality standards.

Establish a promotional campaign for compost use that targets agricultural markets.

- . Compile detailed information about viable altemauve uses of compost such as for. weed

abatement and water conservation.’

Investigate special financial incentives, such as tax credits for cofnpost
transportation/application equipment or a svstem of tradeable water credits for farmers
who apply compost.

Encourage USDA and the California Department of Food and Agriculture to carry out the
Federal’ Farm Bill provisions which require the Composting Research and Extension

Program to inform farmers about the benefits and uses of compost.

Conduct educational programs to reduce contaminants in source-separated yard waste such
as plastic and glass.

Prepare a comprehensive compost research and development agenda.
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8. Fund research in new technologies to adapt existing farm equipment for use in applvmg

compost.

9. Demonstrate the performance and safety of compost through research on comparative
growth, soil erosion and water conservation. :

10. Develop a statemde Compostmg Information Cleannghouse and Database including data
© .on howto pro;ect market demand bv sector -

If carried out'in a timely fashion, the activities the Board staff have identified in the Action Plan
will address a variety of barriers to agricultural compost, particularly those related to lack of
information, incorrect perceptions, established practices and product quality issues.

In addition to the above measures, the following recommendations are based on the barriers to -
compost use in agnculture, compost market research at the local level, published information and
interviews with experts on agricultural compost in government and the private sector. Although
they are listed generally in order of priority, all of these actions are important to the development
of agricuitural compost markets.

Recommendation #1:

Descrniption:

Barriers Addressed:

Time frame:

Recommendation #2:

Description::

Convene Agricultural Compost Use Workshop(s)

The Board should convene a workshop or series of workshops that
bring leaders from agriculture, compost companies, government and
untversities together to disseminate information on the benefits of
compost use in agriculture, discuss barriers to agricultural compost use
in the state, and develop strategies for expanding compost use. This
will'provide a forum for communicating interests, identifying issues that
will require research, and creating an opportunity for farmers to help
guide the development of the compost industry in the state so that it
meets their future needs. Workshops could be held in a series at
different locations around the state and involve representatives from

“groivers associations; individual farms, organic farms, -regional Soil
- Conservation - Servxee .Farm - Bureau,” UC  Cooperative Extension,

compost companies and others.

This potentiallv addresses the entire range of barmers to agricultural
compost use. '

In order to maximize effectiveness, the workshops will have to occur

as soon as possible. This action should precede any of the other action
steps and be used to inform and guide further steps.

Create a Model Strategy for Agricultural Compost Market Assessment
and Development

Since most agricultural markets are local, the Board should create and
‘disseminate a model strategy, or How-To manual, for identifying and
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Barriers Addressed:

Time frame:

Recommendation #3:

Descrniption:

Barriers Addressed:

Time frame:

Recommendation #4:

Description:

developing agricultural compost markets. The Board could incorporate '

this model into the local technical assistance they currently provide
Cities and Counties who are planning to develop a composting facility
in their community. The model should include methods for involving
the local agncultural community in the planning process, research
methods for measuring local compost demand and quality specifications,
and techniques for developing agricultural compost markets. The model
strategy: would have to be. complled from a vanety of sources and
designed to be generallzable across the state. This should allow cities
and counties to get a clearer picture of the agricultural compost market
situation in their area.

This could address several barriers by providing communities with
information on product specifications, perceptions of potential risks,
timing issues, competing products and established practices.

This should be develqped and made available within two vears, given
the lead time needed for compost facility planning, siting, permitting
and construction.

Conduct Research to Quantify the Economic Benefits of'Compost Use
for Agriculture .

The Board should conduct a study to quantify the economic benefits of
compost use, such as the long-term non-nutrient benefits to physical,
chemical and biological properties of soils, increased yields over time
as a result of improved soil tilth, increased water holding capacity,
enhanced nutrient cycling and disease suppression. This study should
also evaluate other economic benefits such as water cost savings, energy
cost savings due to reduced well pumping, reduced need for agricultural

- chemical inputs,” and nonpoint source water pollution avoidance.

Conversxon factors and_simple formulas could be developed to allow

farmiers to assess: the ‘potential savings of various compost application

rates in terms of energy costs, water and other factors.

This primarily addresses barriers related to-lack of information on costs
and benefits of compost use.

Due to the length of time needed to gather this data, this research
should begin as soon as possible.

Promote and Support Research that Compares the Benefits of Compost
Use to Other Organic Soil Amendments :

" The Board should promote and support research and demonstration

projects that compare the benefits of compost use to other more
commonly used organic- soil' amendments, such as crop residue and

C-12 41026A-C.005

.

A



Barri.ers_/Addressed:

Timing;

Recommendation #5:

Description:

Barriers Addressed:

Time frame:

“Recommendation #6:

"Description:

Barmers Addressed:

Time frame;

‘manures. Farmers need comparative data in order to determine the
- relative advantages 'and disadvantages of ‘these materials.  This

information will allow farmers to evaluate compost use in terms of
more established practices. This study should compare both agronomic
and economic benefits.

This study should address barriers related to product specifications,
. perception of. potential -risks, compéting' products. and" established

practices.

This study could be conducted over a penod of two vears and should
begin as soon as possible.

Promote and Support the Development of Compost Matunty Standards
and Methods of Determining them Reliably

Compost matunity standards for specific uses need further development.
Research has shown that compost can pass seed germination tests but
still inhibit plant growth, due to subsequent elemental release, elemental
complexing or oxidation causing settling and compaction.” Farmers -
need to be sure that compost 1s consistently mature before they will use
it in large quantities. Although assurance of compost maturity is the
producer’s responsibility, the Board should be aware that this is a
critical issue and actively promote and support the establishment of
such standards. 1

This primarily addresses barriers related to lack of information on

_compost product quality and reliability.

Some research 1s already underway in this area. The Board should
promote this research as a short-term pnority.

_..Promete and Support Long-Term Studies to Determine the Fate of
- Trace Elements and Other Potentxal Toxncants in Soils Amended with

Compost

The Board should sixppdrt stﬁdiés to determine the long-term (five years
or longer) impacts of applying compost products to soils. Short-term

-experiments of one crop cycle are of limited value, since phytotoxic

levels of elements may be absorbed by plants from soils amended with
compost over a considerable time period.”

This primanly addresses barners related to lack of information on -
compost product quality, . Ll

This study could take several years to complete, due to the need to

assess benefits over 5 years or more. Due to the length of time needed

to gather this data, this research should begin as soon as possible.
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Recommendation #7:

Description:

Barriers Addressed: .

Time frame:

Recommendation #8:

Description:

Barriers Addressed: .

Time frame:

Explore Ways to Work with the State Water Resources Control Board
to Encourage Use of Compost to Control and Mitigate Nonpoint Source
Water Pollution from Agnculture

Board members from the CIWMB and the SWRCB should identifv

_ways in which agricultural use of compost can be -incorporated into

research and demonstration projects related to control and mitigation of

nonpoint source water-pollution.- Agriculture is the single largest source - -
- of nonpoint source water pollution. A joint SWRCB/CIWMB venture ’

would be consistent with the State’s efforts through CALEPA to take
multi-media approaches to pollution prevention and mitigation. Since
both agencies are under tight financial constraints, there may be ways
to leverage existing resources under Federal Clean Water Act grant
programs.

This addresses barriers related to information, costs, current practices
and other issues.

This dialogue could happen at anytime; but, due to the urgency of both
agnicultural market development for compost and the severe problems
created by nonpoint source water pollutxon this should be started as
soon as possible. :

Promote Recognition of Compost Use as a Soil Conservation Practice
by USDA

The Board should work. with state and national policy makers to require
the USDA Soil Conservation Service to recognize the use of compost
in agriculture as a soil conservation practice. Policies are already in
place to support the stabilization and regeneration of agricultural soils
to mitigate erosion -of topsoil, but the practice of using compost

- produced from- municipal organic waste in agnculture is.not currently
explicitly recognized as a soil conservation practice. Although the 1990 .
Farm Bill recognized on-site agricultural composting as a soil

conservation practice, the use of compost produced from other sources
i1s still not recognized in this way. This policy change should be
combined with including compost utilization in the Agricultural
Stabilization and Conservation Service cost-sharing program (to help
fund expanded agricultural compost use); and USDA Cooperative
Extension Service-sponsored training.*

This .primarily addresses barriers related to the dissemination of
information, established practices and application costs.

" This tvpe of change could take a long time to bring about and could be

done in stages beginning this year.
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Q Recommendation #9:

Description:

Barners ‘ Addressed:

Time frame:

Recommendation #10:

Description:

Barriers Addressed:
Time frame:

' ENDNOTES

Promote and Support Research to Determine the Best Methods of
Applving Composts

The Board should promote research to determine the best methods of
applying composts (surface applied, disked, buned, trenched, vertical

. mulched, etc.). " This information will be verv important in terms of

controlling the costs of application. This could potentially be carried
out- by the UC Davis Agriculture Engineering  Department, - UC

- Cooperative Extension, or the UC. Sustainable Agriculture Research and

Education Program. This could also be tied in with other research on
economic benefits of compost use and long-term impacts;, and
recommendations from CIWMB Action Plan ‘to study potential
adaptations to existing equipment.

This primarily addresses barrers related to the dissemination of
information, established practices and application costs.

This research could be completed in one or two years.

Promote Amenﬂing ASCS Specifications to Encourage Compost Use for
Soil Conservation Practices that are Cost-Shared

The Board should promote the USDA ASCS to encourage compost use
in specifications for soil conservation practices that are cost-shared. For
example, the specifications for natural filter strips used to collect run-off
could be amended include compost.?

This primarily addresses barriers related to the dissemination of
information, established practices and application costs.

This tvpe of change mayv require a rule-makmg procedure and could

: take a vear.or. more to accomplxsh

1. At a reduction rate between 45 10 60 perce'nt. by weight, composting 10.7 million tons of
compostable material could produce between 4 and 6 million tons of compost.|. ‘

A

2. Cal Recovery Systems, Inc., Feasibility Evaluation of Municipal Solid Waste Composting for
Santa Cruz County, December ‘1983, p. 33. ‘

3. Slivka, et al., Potential U.S. Applications Jor Compost, The Composting Council, Alexandrza

VA, April 1992, p.ii.

4 thrahpour et al,, 1992, "Physical and Chemical Properties of Soils as Affected by Mumc1pal
Solid Waste Compost Application”, Biomass and Bioenergy, Vol. 3, Nos. 3-4, pp. 261-266. '
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5. Ibid., p. 261,

6. Chanev, David, E., et al., Organic Soil Amendments anJ Fertilizers. UC Sustainable
Agriculture Research and Education Program, University of California, 1992. p.11.

7. Shiralipour et al.. p. 262.

8. Ibzd pp 262, 264 .

| 9. MM Dzllon Lid and Cal Recovery Systems Inc., Composting: a Literature Studv 1990.
10. Kashmanian, R'ichard, et al., "Where Will All The Compost Go?”, Biocycle, 10/90, p. 39.
11. Ibid, p. 3§l

12. Mawnard, Abigéil A., "Agricultural Composts as amendments reduce nitrate leaching from
soil”, Frontiers of Plant Science, Fall 1989, pp. 2-3.

13. Logsdon, Gene, "Plant Protection Througli Comp.ost”, Biocycle, 1/90, p. 53.
14. Ibid., p. 54.

15. Chaney, Dawvid, et al,, p. 5.
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17. Cal Recovery Systems, Feasibility Evaluation of Municipal Solid Waste Composting for Santa
Cru: County, California, December, 1983, pp. 103-105.

18. Collins, Alan, R, "How Much Can Farmers Pay For Compost"” Bzocycle October 1991,
p. 66.
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20 Cal Recover\ Svstems 1983, p. 34.

.21. Personal communication with 'Ben Faber, F arm Advisor, UC Cooperative Extension Service,
Ventura County, April 1993,
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23. Ibid, p. 277.
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Evaluation, April 22, 1993.
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- APPENDIX D 7
JOBS RELATED TO THE COLLECTION AND
PROCESSING OF RECYCLABLE MATERIALS

Generally, most people assume that recycling creates jobs at least.to some extent, but quantifving
the actual number is often very difficult. Job creation. is ‘itself a-vague term which is used by
some to refer to any job related to the broad realm of recvcling activities or by others to refer to
a net gain or loss in the number of jobs within a defined type of industry or geographlcal region.

In some broader interpretations, recycling activities do not result in creation of more new jobs in
the society as a whole, but serve only to redirect the ways society handles its waste materials.

In an overall sense, some claim that recycling and waste reduction probab]y result in fewer jobs.
in the long term due to the handling of lower volumes of wastes.

However one interprets the job creation concept, there are jobs associated with the collection,
sorting, hauling and processing of recvclable materials. Also, there are jobs associated with the
use of recyclables in manufacturing new products. Jobs associated with re-use of discarded
materials or products are considered a form of materials processing in this report in that the

materials are not recvcled, but re-processed to be used again. ‘

In manufacturing, recvclables can be used to substitute for virgin feedstock in making new
products with "recvcled content,” or they can be used as feedstock for entirely different products -

some of which are designed to be made of only recycled materials, such as cellulose insulation
or reflective glass beads. When recyclables such- as waste paper substitute for virgin feedstock
to make a pulp which is then used to make paper, no new jobs are created in the manufacturing
process. The overall process may require new jobs for de-inking or contaminant removal, but
those procedures are considered part of the processing steps to prepare the waste paper for use
.in manufacturing new products. '

" On the other hand it mav. be the case that- ne\\ jobs are created thhm a new industry’in the_ '
region by using recovered materials “such- as waste ‘newspaper (ONP) or other grades to
manufacture cellulose insulation. However, within the broader insulation ‘industry as a whole, jobs
may have been lost in fiberglass wool or plastic foam sub-industries. Also, because it is difficult
to predict where the recovered newspaper will be sold in the future, it is difficult to determine
whether recovery and processing of recvclables will add or create new jobs in the manufacturing
sector. Some recovered materials may be sold to newspaper mills while other quantities could
be sold to insulation makers or used for some other entirely different purpose such as animal
bedding or composting.

Since job creation in the manufacturing sector is difﬁcult to assess, for the reasons discussed, they
are not included in this report. Also, this report does not attempt to quantify a ‘net’ job loss or
gain for the collection or processing of recyclables, but focuses on job needs for the collection
and processing of secondary matenals.
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One reason why it 1s difficult to determine nét job gain through collection of recyvclables is that

the relationship between jobs in garbage collection and those in recycling is not documented or
clear. For example, the California Refuse Removal Council (CRRC) claims there is job loss
occurring in California, but it is not clear how much of the loss is due to the economic recession.
the switching to automated collection where fewer peopie are required. or due to the need of
fewer trucks and crew because recvcling has lowered the volume of garbage for disposal.

The _curi'eht situation a this time seems to indicate that implementing curbside recycling programs
requires the hiring of new people which are for the 'most part not being taken from the ranks of
existing garbage haulers. This phenomenon is probably the case since new curbside recyvcling
programs do not have an immediate impact on garbage reduction which can be compensated for
by cutting back-on trucks and drivers for garbage collection. In fact, since curbside recycling
generally reduces the residential waste stream by only 10 to 20 percent, it often takes vears before
the garbage company can redesign routes and buy fewer trucks to compensate for the lower
volumes of garbage to collect.

METHODOLOGY

Two approaches were used in this report to determine the number of jobs associated with the
collection and processing of recyclables. The first was a survey of California programs which
included both residential and commercial recycling as well as processing facilities for these
matenials.

The second approach was to survev other programs and reports around the country to gather any
data to compare with the results of the California survey. The countrv-wide search for reports
and studies of recvcling-associated jobs found none that have examined the number of jobs
associated with the quantities of individual tvpes of recvcling. A few (Ref. 4,6,13,14, and 21)
have estimated overall jobs required to collect, process and administer usually: municipal recyvcling
programs, but there was not a clear distinction of job categories and job functions in the program,
or even whether every identified job was a full time equivalent position. These are important
distinctions, since it was often found in the California survey, that program operators were not
always aware of ‘the exact number of posmons in their programs or what everyone did. In
partlcular where recvcling i is part of the garbage collection program, it was not known how much
time some workers spent on recycling, collection, processing or garbage collection.

CALIFORNIA SURVEY - R

The purpose of this survev was to determine the approximate or range of tonnage of materials that
could be handled by one job. For example. one collector, on average, can be expected to handle
1,229 .tons-per;_vear of OCC. This number (or range) can then be used to project the number of
jobs required to collect an additional statewide tonnage figure, for example, 100,000 new tons-per-
vear. Since many of the recyvclables can be tmported, new collection jobs may not necessarily
be located in California.

Likewise, since large volumes of some commodities, such as waste paper, are exported each year,
requiring the use of 100,000 new tons-per-year of OCC may require fewer new jobs to collect
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since some of the export tonnage already collected could be diverted to domestic use. These latter
calculations are made in another part of this report.

About 75 programs were selected which represented a broad cross-section of size. tvpe and
handling procedures. They were divided into residential. which included curbside. drop-off and
buyv-back programs, and commercial, which included various forms of office paper, business
recyvcling: and separate route collection programs. The resulting programs used in the survey-were -
selected mostly on the availability of data that could be provided in the short time frame allowed.
“for conducting the survey. : :

A survey form was prepared which sought information about the quantitiés of different materials
collected and processed in the different types of programs. The second part of the survey tried
to determine the number of full time employvees (FTE) associated with each procedure or activity
and for each matenal, if possible.

The total number of jobs reported by the operator is divided into three major categories,
administrative, collectors, and processors.  Administrative includes managerial, clerical,
bookkeeping, education and promotion positions. Collection includes drivers, collectors and a
portion of the supervisor positions(s) devoted to collection. ‘

Processors include all of the sorting, baling; transport and other activities related to preparation
-of materials to be sold to their next' market, whether its another processing facility, MRF or actual
end-user. As one may expect from this definition of processing, the amount of emplovee time .
devoted to "processing” will and does, vary considerably from one program to the next even for
the same quantities of recyclables, due to the fact that different types and levels of processing are
done for the same volume of materials, For example, a program only dumping mixed glass
containers into a shipping bin and hauling them to a glass processor is doing less work per ton
than a program, such as a MRF, which color-sorts and crushes the glass to furnace-ready cullet.

CALCULATION OF TONNAGE PER JOB

- Job per \olume ‘tates were: calculated as: much as possnble for each material tyvpe.~ With orie
‘exception. where recyvclables were collected commingled, no material ‘breakout was calculated.
On first approximation in the case where one FTE worker spends all of his time picking up,
packing and hauling OCC, it is straight forward to calculate the number of tons handled by one
job. However, in the case where one worker collects a vanety of recvclables on the same route
and in the same truck, the calculation becomes more difficult. And further, when the collection
procedures vary in different programs, the calculation is further complicated.

This report makes five calculations of the following quantities per job activity.

. Quantity of all types of recyclables collected in residential (curbside) programs.
u Quantity of all tvpes of recyclables collected in commercial program.
= Quantity of all types of rec_\:clables processed (originating from residential and

commercial programs).
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. Quantity of plasfic bottles (mixed) collected in residential programs.
. Quantities of OCC, office paper and glass collected -and processed in commercial
programs

For all calculations, except the plastic bottle case. the calculation of tons per job. was based on -
dividing the total number of tons by the total humber of FTE ‘as found in the surv evs. In cases -

where all recvcling types were mixed together (commingled). the total tonnage was used. For
OCC, office paper and glass collected in commergial areas, only those programs with regular
route collection were surveved. There are many individuals who collect irregularly, particularly
in urban areas. who were not included.

For the plastic bottle case a different procedure was used. Table D-6 summarizes data from five
programs which collect both number 1 and number 2 plastic bottles commingled with other
containers. The weights of these bottles were recorded by each program (column 2) and the total
FTE for collection of all recyclables was known. However, since the plastic bottles are collected
in the same motion and process as the glass and metal containers, the question arose about the
best way to proportion the amount of labor devoted to the plastic bottle portion of the process.

One way to proportion the labor is based on the comparative weight of plastic to the other
containers. A second approach is based on the proportion of the plastic per unit or per time
handled. Since some time motion studies have been conducted (Ref. 5 and 25), an average time
per material type of container has been calculated (Ref. 11 and 12) which attributes 17 percent
of the collection time (0.17 FTE) to collection of plastic bottles in programs that collect
newspaper. mixed glass, mixed cans (tin and UBC) and mixed plastic bottles.

Because this data was available, the calculation for plastic bottles was based on the assumptions
that the average portion of plastics is 3.0 percent by.weight and the average time of total FTE is
17 percent. By dividing the weight by the total FTE, a total of 162 tons of plastic bottles is

collected by one job.

. All of the 'remaining-calc.ul'ations are bagéd' on the Volume (by weight) of matenals handled by

the tvpe or function of the job. While tonnage of matenals was usually easv to identify, much
of the survey time focused on isolating by job function and by matenal type the proportionate
amount of labor or time devoted to each category.

The results of these survevs of California programs are summanzed in Tables D-1 through D-6.
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TABLE D-I|
JOBS FOR COLLECTION OF RECYCLABLES FROM RESIDENTIAL WASTES
' A SURVEY OF CALIFORNIA PROGRAMS

: Population «| Recycled'

- Community . ~ Served (TPY) Jobs*(FTE) Tons/job
Berkeley . - 40,000 . 6,942 100 | 694
Calistoga™ - . 4400 | . --30 | 04 | . 75
-Claremont. 1 . 36550 | 2500 . ‘ 24 1,208

[Cuver iy 40,960 1920 |, 2 | 914
Davis 44250 2,300 ' 25 920
El Cerrito : ' 23,000 1,920 ' 26 770
Gilroy ( ©29.600 940 | 1.8 522
‘Los Angeles ' 720,000 62,000 88.0 705
Los Altos - 27350 2,420 ' 22 1,100
Napa - 63,000 4,087 6.0 681
Paio Alto 57,000 - 5.520 38 1,450
Piedmont N 10400 1,920 28. 685
Redding 75,000 4392 40 1,098
San Diego ; 221,400 24000 195 1.230
San Francisco 731.000 60,000 63.0 952
San Jose 738400 . ..28,000 1285 7 982
Santa Cruz ~ 49.800 2,940 - 36 816
Santa Monica 7 91,300 2,940 44 668
Santa Rosa ' 111,600 | .. 3540 38 932
Sunnyvale 116700 6,460 8.2 788
Union City - - 49900 2040 | 25 8l6
Walnut Creek = .. 62600 .| 3420 [T - 38 . .890
‘Watsonville 30250 [ 1410 2.6 - 542

TOTALS:| 2,614,460 | 232,011 268.2 865 (avg)

Not‘gs: : o . : ‘ .

I Tonnage reported by program operator which is collected in curbside and drop-off recycling programs.
Programs, such as Palo Alto’s, with large-volume drop-off centers tend to have higher tonsl/job ratios.
2. | Numbe; Bf jobs are calculated in fulltime-equivalents and represent only those positions directly related

to the collection procedures and do not include administrative or other support activities. Employees who
worked in other functions were prorated for time spent on coliection only.

Y
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TA -
CARDBOARD COLLECTION JOBS INBLC':E):I;ERCIAL RECYCLING PROGRAMS
) Volume
. Program (TPY) Jobs' Tons/job
Los Altos Garbage 1,044 12,00 |. 522
Napa Ga_rbage Recycling 1,296 7 1.851
Oceanside Disposal 180" | . - 060 -300°
Palo Alto 960 .0.45 2.133
Redding Recycles 191 . 0.80 239
San Francisco, Collector A 3.000 4.6 652
S an Francisco, Collector B 2,160 1.4 1,543
Scotts Valley 480 ' 120 400
Watsonville 400 - 0.40 1.000
TOTALS: 9,71 ~7.90 1,229 (avg.)
Note: .
I Number of jobs required for collection of corrugated cardboard from commercial establishments within the

community. Only jobs directly related to collection are included-nonadministrative or other support activities

are included.

O

TABLE D-3
OFFICE PAPER COLLECTION JOBS IN
COMMERCIAL RECYCLING PROGRAMS
. Volume
Program (TPY) Jobs Tons/job
Los Altos Garbage 120 0.6 200
| Napa Garbage Recycling - 0 . }. .. 3 1,200
Oceanside Disposal 27 . o4 543
Palo Alto 192 : , - 0.25 768
Redding Recycles - 66 ' 2.0 33
San Francisco Collector A 1,200 1.8 667
San Francisco Collector B 1,800 1.4 1,286 -
Watsonville _ _ 15 ’ 0.15 100
TOTALS (AVERAGES): 3,970 6.9 575 (avg.)
D-6
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restaurants programs) from commercial establishments in the community.

TABLE D-4
COLLECTION JOBS FOR GLASS IN COMMERCIAL RECYCLING PROGRAMS
' . Volume ' ‘
Program (TPY) Jobs Tons/job
‘Collection o . '
Los Altos 36 35 103
" Oceanside Disposal " 100 - - :-0.25 400
Redding Recycles’ " 125 ~0.20 625
San Francisco Collector A, - 600 L 333
San Francisco Collector B 2.280 .3 1,754
TOTALS (COLLECTION): 3,14 3.90 805 (avg.)
Processing _
Golden State Prop. - 4,200
Allwaste , Prop. - "3.400
AVERAGE (PROCESSING): . - 3,800
‘Note: :
{. Number of jobs required for collection of glass bottles and jars (sometimes referred to as bars and

D-7

, TABLE D-5 _
JOBS REQUIRED FOR PROCESSING RECYCLABLES
(COMMERCIAL AND RESIDENTIAL)

7 Community | Volume (TPY) ~ Jobs |  Tons/job
Berkeley ' 6.942 50 - 1,388
Culver City 1,920 1.9 1011
Napa 5.743 60 | 957

[ Oceanside IR Toas | 1,200
Palo Alto ' 9,120 2.0 4,560
San Diego 6.600 3.35 1,970

'] San Diego (MRF) 163,120 25.0 2,525
Santa Cruz 3,240 6.0 540
Santa Rosa 29,600 160 1,850 .
Scotts Valley - .. 480 1.0 - 480
Sunnyvale 6.460 20 3,230
Watsonville , , 2,551 .85 3,001

TOTALS: | 135,956 69.25 1,963 (avg.)
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TABLE D-6
PLASTICS COLLECTION JOBS
(RESIDENTIAL)
Portion of Labor
Wt . . o * Ibsljob
‘ N Coliected | Totatl Labor by wt by i ;
- Community (Ibsl_mo) . (FTE? : ' (.03) time |- (a) (b):

N . ' e AL '

| Culver Ciry 1,200 (ibs) 2.0 0.06 -0.34 20.000 3,530
(37% x 160 | - :
. TPM)
Los Altos - 2,200 3.6 0.]08 0.612 20.370 3.595
Wastsonville ‘ 3.600 20| 0.06 0.34 | 60,000 10.588
Santa Cruz " 6,000 6.0 0.18 1.02| 33333] 5882
Claremont . 5.000 . 24] ° 0.072 0.408 69,444 12,255
TOTALS: 18,000 Ibs 16.0 | 2.72} 37,500 6,620
’ (9.0 tons) : :
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